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BULLETINInstallation & Maintenance Instructions 
83213";WAV PISTON VALVE 

DESCRIPTION 
Bulletin 8321 is an internal pilot operated 3-way solenoid valve. Stand­


ãrd valves have a General -Purpose Nema Type 1 Solenoid Enclosure. 
Valves may also be equipped with an enclosure which is designed to
meet Nema Type 4-Watertight, Nama Type 7 (C or 01 Hazardous 
Locations - Class 1, Group'C'or '0' and Nema Type 9 ('E', 'F' or
'G') Hazardous Location - Class ii, Group 'E', 'F' or 'G'. 
MANUAL OPERATOR (Optional) 

Valves with suffix "MO" or "MS" after catalog number are provided 
with a manual operator which allows manual operation when desired or 
during an interruption of electrical power.


OPERATION 
NORMALL Y CLOSED (Refer to Figure 11 
Solenoid De-energized: Flow is from Cylinder 'A' to Exhaust. Pressure 
connection is closed. 

. Solenoid Energized: Flow is from Pressure to Cylinder 'A'. Exhaust


can nection is closed. 

NORMALLV OPEN (Refer to Figure 11 

Solenoid De-energized: Flow is from Pressure to Cylinder' A', Exhaust-
connection is closed. 
Solenoid Energized: Flow is from Cylinder 'A' to Exhaust. Pressure 
connection is closed. 

NOTE: To change from normally c.losed canstruction to normally open 
construction, the plastic pilot insert and lower disc spring have to be


replaced. (Consult factory).


NORMALLY CLOSED FLOW DIAGRAMS 

DE- ENERGIZED 

CYLINDER 

WEXHAUST PRESSURE

T 'P' 

NORMALLY OPEN


DE - ENERGIZED 

CYLINDER 

~EXHAUST PRESSURE

T 'P' 

FIGURE 1 

INSTALLATION 

ENERGIZED 

CYLINDER 

dJ~"'"" ..-.,

T 'P' 

FLOW DIAGRAMS.


ENERGIZED 

CYLINDER 

WEXHAUST. PRESSURE

T 'P' 

Check nameplate for correct catalog number, pressur.e,voltage and 
service. 

POSITIONING 

valve may.be mounted in any position. 

PIPING 

Connect piping to the P~essure (PI, Exhaust (E), and Cylinder (A) Ports 
according .to flow diagram. If a speed/fow control valve is used, it must
be located in the,piping between the solenoid valve and the cylinder. 
For precision control of cylinder positions, there should be no leaks in


piping between cylinder and valve. Apply pipe compound sparingly to 
male pipe threads only; if applied to valve threads, it may enter valve
and cause operational difficulty. Pipe strain should be avoided by 
proper support and alignment of piping. When tightening pipe, do not 
use valve as a lever. 

Form No.V5417R2 

CAUTION: To insure operation of the valve, the pressure and exhaust
lines must be_ full area without restrictÎon. and a minimum differential 
pressure as stamped on the nameplate must be maintained between the 
'pressure and exhaust. 00 not install any restrictive devices in either the
pressure (¡nlet) connection or the exhaust (outlet! connection of the 
valve. Restricting either of these lines may cause valve malfunction.


Should metering or restrictive devices be required they must be in­
stalled in cylinder connection (between solenoid valve and cylinder!. 
IMPORTANT: For protection of the solenoid valve, install a strainer. or 
fiter suitable for the service involved in the inlet side as close to the 
valve as possible. Periodic cleaning is required, depending on the service 
conditions. See Bulletins 8600; 8601 and 8602 for strainers. 
WIRING 

Wiring must comply with Local and National Electrical Codes. For 
valves equipped with an explosion-proof, watertight enclosure (Nema 4,


7 & 91, the electrical fittings must be approved for use in the approved 
hazardous locations. Housings for all solenoids are made with connect­
ions. for 1/2 inch conduit. The general purpose enclosure may be

rotated to faciltate wiring by removing the retaining cap. After rotating


to desired position, be certain to replace cap before operating. 
NOTE: Àlternating Current (A-C) and Direct Current (D-C) Solenoids 
are built differently. To convert from one to the other, it is necessary 
to change the complete solenoid, not just the coil. 

SOLENOID TEMPERATURE 
Standard catalog valves are supplied with coils designed for continuous
duty service. When the solenoid is energized for a long period, the 
solenoid enclosure becomes hot and can be touched by hand for only
an instant, This is a safe operating temperature. Any excessive heating

of burning coil insulation,
will be indicated by the smoke and odor 


MAINTENANCE 
before 

WARNING: Turn off electrical power and line pressure to valve 


making repairs. It is not necessary to remove valve from pipe line for 
repairs. 

. CLEANING 
A periodic" Cieaning of all solenoid valves is desirable. The time between 
cleanings wil very, depending on the media and service conditions. In
general, if the yçiltage to the coil is correct, sluggish valve operation or 
excessive leakage wil indicate that cleaning is required. ­


PREVENTIVE MAINTENANCE 
1. Keep the medium flowing through the valve as free from dirt and

foreign material as possible. . 
2. Operate the valve periodically to insure proper opening and closing.

3. Periodic inspection (depending on media and service conditions) of 
internal valve parts for damage or excessive wear is recommended. 
Thoroughly clean all parts. Replace any parts that are worn or 
damaged. 

TIIlTV LIMITATIONS


Por. maximum valve ailent and fluid tllpereturOl, reter to obert

below. Por bleher amlant and fluid tllpereture., con.ult 
hotory. Cheok cataloe numbar and wan ratlne on nameplate to

detarmlna thc in~lmwn tempereture.. 

CATAL MAIMI IiIMt 
WAT1AGE NtER roiL AM IIl PLUID 

op.roiL CLAS TEM. 0p TEM . 
PREP IX


9.7 none, p'r, tr A, P or H 
S or 8P 

IMPROPER OPERATION 
1. Faulty Control Circuit: Check the electrical system by energizing


the solenoid. A metallic click signifies the solenoid is operating. 
Absence of the click indicates loss of power supply. Check for loose 
or blown-out fuses, open-circuited or grounded coil, broken lead 
wires .or splice connections. 
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2. Burned-Out Coil: Check for open-circuited coil. Replace coil If
necessa ry. 

3. Low Voltage: Checkvoltageacross the coil leads. Voltage mUst be
at least 85% of nameplate rating. \-... 'RETAINING CAP * 

4. Incorrect Presre: Check valve pressure. Pressure 

within the range specified on nameplate. 
to valve must bG 

5. Excesive Leakage (Improper Opening and Closing of Portl: Dis- .$-NAMEPLATE
assemble valve (See Valve 'Disassemblylnstructions) and clean all 
parts and passageways. Replace worn or damaged parts 
 with a com­
plete "Spere Parts Kit" for best results. 

COIL REPLACEMENT (Refer to Figure 21 

Turn off electrical power, disconnect coil lead wires. 
CAUTION: The solenoid must be fully reassenibledas the housing 
 is
part of, and completes the magnetic circuit. Be. careful to place In­
sulating washers at each end of the coil Îf required. 

1. Remove retaining cap,. nameplate and solenoid cover , 
2. Slip yoke containing coil, sleeves and insulating washers off the

solenoid base sÙb-assembly. NOTE.: . Insulating washers are omitted
when molded coil is used. In some O'C Constructions, a single flux 
plate over the coil replaces yoke, sleeves and insulating washers.


3. Reassemble in reverse order of disassembly.

VALVE DISASSEMBLY AND REASSEMBLY (Refer to Figure 21 
Depressurize valve and turn off electrical power.


1, Solenoid-may be removed intact by loosening and removing solenoid 
base sub-assembly from body, 

2. Remove core spring, core assembly and body gasket respectively.
3. A 4-36 Machine Screw (provided in "Spare Parts Kits"l serves as.a

self-tapping screw to remove insert from body. -Threadscrewoafew

turns in- thru hole located In the flat surface of insert_ CAUTION: 
Da- not damage center hole (Pilot Orifice)in raised surfacè of insert. 
Remove insert by using a pair of pliers on the head of the screw.


4:. Remove three gaskets from insert. Tag 'each as they are removed so
that they can be reassembled in the same locations. NOTE: Middle 
and rower gaskets have the same physical dimensions, however, the 
lower gasket is made of a softer material. 

5. Remove lower disc holder assembly and lower disc sprj ng. This com-pletes pilot disassembly. .
6. Remove end cap, end cap gasket and outer piston gasket.
7. Slide out piston assembly and inner piston gasket.

. 8. All parts and passageways are now accessible forcleaning or replace­
ment. Replace worn or damaged parts with a complete "Spare Parts
Kit" for best results. 

9. Reassemble valve in feverse order of disassembly. NOTE: Lubricate 
all rubber parts with Dow'Corning's Valve Seal or eqLlivalèntsilicone 
grease. 

MANUAL OPERATOR DISASSEMBLY AND REASSEMBLY 

(Refer to Figure 3)


Depressurize valve and turn off electrical power. 
1. Remove two retaining screws. 
2. Slide out manual operator stem/knob/retainer sub-assembly.

3. Remove stem O-ring.
4. RemOll,e guide and gasket.

5. Manual operator parts are now aGCssible for cleaning orrEiplace­
ment. Replace worn or demaged parts with a complete "Spare Parts 
Kit" for best results. 

6. Reassemble manual operator in reverse order of disassembly. NOTE:..
Lubricate all rubber. parts with Cow Corning's Valve Seal or 
equivalent silicone grease. 

SPARE PARTS KITS 

Spare Parts. Kits and Coils are available for ASCO valves. 
Parts marked with an asterisk. (*).are supplied in Spare Parts Kits. 

ORDERING INFORMATION 
FOR SPARE PARTS KITS 

When Ordering Spare Parts Kits or Coils 
Specify Valve Catalog Number, 

Serial Number and Voltage. 
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* DENOTES PARTS INCLUDED

IN .SPARE PARTS KIT 

., 
. SOLENOIO COVER


'. 

"mr' SLEEVE 

-~ 
-INSULATING WASHER


IOMITTED WHEN A MOLDED- COlliS USEDJ

SOLENOID ~_INSULATING WASHER
J ~ COIL
HOUSING, IOMITED WHEN A MOLDED

IFLUX , SLEVE
L coiiis USED 


PLATE '­

. SOLENOID BASE. ¡SERVES AS A SELF. TAPPING


. ¡SUB-ASSEMBLY) scRew TO REt.VE INSERT 

/ PROTRUDES FROM TOP OF CORE) FROM INSER BEFORE


. CORE ASSEMLY * . REASSEMBLING.)
, ~ ü'36 MACHINE SCREW *
./ 
iií:Y GASKET *


o. *- . .C.O..RE SPRIN.G (CLOSED END . FRO. M BODY. R6-0.. VE ScREI 1'0' RING)

HOLE FOR


'- 1'0' RING) MACHINE SCREW

,-I. UPPER IN.SERT GASKET *


cP PILOT ORIFICE 

DO NOT DAMAGE 

*MIDDLE INSERT GASKE ~~~':~~~Ei'E'~~~~G 
, *. I '0' RING) L PHYSICAL DIMENSIONS HOW.


eD _ LOWER INSERT GASKET rEVER THE LOWER GASKET IS


rt. .. 1'0' RING) A SOFTER MATERIAL.


IlLOWER DISC HOLDER ASSEMBLY *
. ..

LOWER DISC SPRING *


VALVE BODY


() .. PISTON GUiDE GASKET *
. ~- PISTON/PISTON GUIDE *

~/" ¡ASSEMBLY)
* PISTON GUIDE GASKET -l)/1 . . .

* 'ENO CAP GASKET U-~
END CAP ~


FIGURE 2 BULLETIN 8321 

..VALVE BODY


GASKET 

GUIDE 

STEM GASKET 

('0' RING)

STEM/KNOB/RET AINER 

( SUB ASSEMBLY) 

SCREW 

MANUAL OPERATOR 

(PUSH TYPE 'MO') 

(SCREW TYPE 'MS') 

FIGURE 3 
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Bray ÇQo~fl~NQI;o~ Installation, Maintenance & Repair Procedure 
Series 20/21/30/31/34 

Technical Bulletin No. 1160 
Date: September 1997 / Page 1 of 5 

PROCEDURES - SERIES 20/21 BUTTERFLY VALVES 

i. Shipment & Storage
A. The seat, disc, stem, and bushing of the butterfly valve should be coated with silcone

lubricant as recommended by Bray Technical Bulletin 1028. 

B. The disc should be positioned at 10% open.

C. The faces of each valve should be covered with cardboard, plywood, plastic plates, etc. to
prevent damage to the seat face, disc edge, or butterfly valve interior. 

D. Valves should be stored indoors with face protectors intact, Temperature should preferably
be 40 degrees F to 85 degrees F. 

E. When valves are stored for a long time, open and close the valves once every 3 months.

F. Ship and store valves so that no heavy loads are applied to the bodies.

II. Installation Considerations - Piping and Valve Orientation and Placement
A. Piping and Flange Compatibilties - The Series 20/21 butterfly valves have been

designed to be suitable for all types of ANSI 125/150 flanges, whether flat-faced, raised-
face, slip-on, weld-neck, etc. (Type C stub-end flanges conform to no standard for the flange 
face and are not recommended for use with resilent-seated butterfly valves.)These valves 
have been engineered so that the critical disc chord dimension at the full open position wil 
clear the adjacent inside diameter of most types of piping, including Schedule 40, lined pipe, 
heavy wall, etc. If in question, one should compare the minimum pipe J.D. with the 
published disc cord dimension at full open. 

B. Valve Location and Orientation in Piping.
1. Valve Location - Butterfly valves should be installed if possible a minimum of 6 pipe

diameters from 
 other line elements, Le., elbows, pumps, valves, etc. Of course, 6 pipe 
diameters is not always practical, but it is important to achieve as much distance as 
possible. Where the butterfly valve is connected to a check valve or pump, use an 
expansion joint between them to ensure the disc does not interfere with the adjacent 
equipment. 

2. Valve Orientation
a. In general, Bray recommends the valve be installed with the stem in the vertical

position and the actuator mounted vertically directly above the valve,; however 
there are those applications as discussed below where the stem should be horizontaL. 
The valve should not be installed upside down. 

b. For slurries, sludge, mine tailngs, pulp stock, dry cement, and any media with
sediment or particles, Bray recommends the valve be installed with the stem in the 
horizontal position with the lower disc edge opening in the downstream direction. 

c. For valve orientation downstream of pump, bend, etc., see Bray Technical Bulletin
1025. 

II. Installation Procedure
A. General Installation

1. Make sure the pipeline and pipe flange faces are clean. Any foreign material such as
pipe scale, metal chips, welding slag, welding rods, etc., can obstruct disc movement or 
damage the disc or seat. 

TheAll information herein is proprietary and confidential and 
may not be copied or reproduced without the expressed High 
written consent of BRAY INTERNATIONAL, Inc. Performance 

Company 



Bray ÇQoN"fI~QN!:§L Installation, Maintenance & Repair Procedure 
Series 20/21/30/31/34 

Technical Bulletin No. 1160 
Date: September 1997 / Page 2 of 5 

2. The Bray elastomer seat has molded o-rings on the face of the seat. As a result, no
gaskets are required as these o-rings serve the function of a gasket. 

3. Align the piping and then spread the pipe flanges a distance apart so as to permit the
valve body to be easily dropped between the flanges without contacting the pipe flanges. 

4. Check to see that the valve disc has been positioned to a partially open position, with
the disc edge about 1/2" to 3/8" from the face of the seat (approximately 10 degrees 
open.) 

5. Insert the valve between the flanges, taking care not to damage the seat faces. Always
pick the valve up by the locating holes or by using a nylon sling on the neck of the body.


Never pick up the valve by the actuator or operator mounted on top of the valve, 

6. Place the valve between the flanges, center it, and then span the valve body with all
flange bolts, but do not tighten the bolts. Carefully open the disc to the full open 
position, making sure the disc does not hit the adjacent pipe I.D. Now systematically 
remove jack bolts on the other flange spreaders, and hand-tighten the flange bolts. Very 
slowly close the valve disc to ensure disc edge clearance from the adjacent pipe flange 
I.D. Now open the disc to full open and tighten all flange bolts per specification. Finally
repeat a full close to full open rotation of the disc to ensure proper clearances. 

B. Installation with Flange Welding - When butterfly valves are to be installed between
ANSI welding type flanges, care should be taken to abide by the following procedure to 
ensure no damage wil occur to the seat: 

1. Place the valve between the flanges with the flange bores and valve body bore aligned

properly. The discs should be in the 10 degrees open position. 

2. Span the body with the bolts.

3. Take this assembly of flange-body-flange and align it properly to the pipe.

4. Tack weld the flanges to the pipe.

5. When tack welding is complete, remove the bolts and the valve from the pipe flanges
and complete the welding of the flanges. Be sure to let the pipe and flanges cool before 
installng the valve.


NOTE: Never complete the welding process (after tacking) with the valve between pipe 
flanges. This causes severe seat damage due to heat transfer. 

IV. Maintenance and Repair
The many Bray features minimize wear and maintenance requirements. No routine lubrication 
is required. All components - stem, disc, seat, bushing, stem seal, etc., are field replaceable, no 
adjustment is required. If components require replacement, the valve may be removed from the 
line by placing the disc near the closed position, then supporting the valve and removing the 
flange bolts. No valve maintenance, including removal of manual or power actuators, should be 
performed until the piping system is completely de-pressurized. 

V. Disassembly and Assembly

A. Disassembly - Remove handle, manual gear box of actuator from actuator mounting
flange. Remove the body bolts and pull the lower body half away from the seat. Pull the seat 
and disc stem from the upper body half. Remove bushing and seal from the upper body. 
Push the seat into an oval shape and remove the disc stem by withdrawing the short stem 
end first. 

All information herein is proprietary and confidential and The 
may not be copied or reproduced without the expressed High 
written consent of BRAY INTERNATIONAL. Inc. Performance 

Company 



Br~ ~Qo~fIRNQNl;o~ Installation, Maintenance & Repair Procedure 
Series 20/21/30/31/34 

Technical Bulletin No. 1160 
Date: September 1997 / Page 3 of 5 

B. Assembly - Push the long stem end of the disc stem into the seat, then push the seat over
the disc stem short stem. Place the disc stem and seat into the upper body half. Align the


lower body bolt lugs with the upper body lugs and position lower body in the seat. Replace 
the body bolts and tighten. Install the stem seal, then the stem bushing. Replace handle, 
manual gear box or actuator on the actuator mounting flange. Note: The body halves have a 
matching casting node on one side only to ensure correct assembly of body halves. 

PROCEDURES. SERIES 30/31/34 BUTTERFLY VALVES 

i. Shipment & Storage

A. The seat, disc, stem, and bushing of the butterfly valve should be coated with silicone
lubricant as recommended by Bray Technical Bulleting 1028. 

B. The disc should be positioned at 10% open.

C. The faces of each valve should be covered with cardboard, plywood, plastic plates, etc. to
prevent damage to the seat face, disc edge, or butterfly valve interior. 

D. Valves should be stored indoors with face protectors intact. Temperature should preferably
be 400P to 85°P.


£. When valves are stored for a long time, open and close the valves once every 3 months. 
F. Ship and store valves so that no heavy loads are applied to the bodies.

II. Installation Considerations - Piping and Valve Orientation and Placement
A. Piping and Flange Compatibilties - The Series 20/21 butterfly valves have been

designed to be suitable for all types of ANSI 125/150 flanges, whether flat-faced, raised-
face, slip-on, weld-neck, etc. (Type C stub-end flanges conform to no standard for the flange 
face and are not recommended for use with resilient-seated butterfly valves.)These valves 
have been engineered so that the critical disc chord dimension at the full open position wil 
clear the adjacent inside diameter of most types of piping, including Schedule 40, lined pipe, 
heavy wall, etc. If in question, one should compare the minimum pipe I.D. with the 
published disc cord dimension at full open. 

B. Valve Location and Orientation in Piping.
1. Valve Location - Butterfly valves should be installed if possible a minimum of 6 pipe

diameters from other line elements, i.e., elbows, pumps, valves, etc. Of course, 6 pipe 
diameters is not always practicaL. but it is important to achieve as much distance as 
possible. Where the butterfly valve is connected to a check valve or pump, use an 
expansion joint between them to ensure the disc does not interfere with the adjacent 
equipment. 

2. Valve Orientation
a. In general, Bray recommends the valve be installed with the stem in the vertical

position and the actuator mounted vertically directly above the valve,; however there 
are those applications as discussed below where the stem should be horizontaL. The 
valve should not be installed upside down. 

b. Por slurries, sludge, mine tailngs, pulp stock, dry cement, and any media with
sediment or particles, Bray recommends the valve be installed with the stem in the 
horizontal position with the lower disc edge opening in the downstream direction. 

c. For valve orientation downstream of Dumn. bend. etc.. see Brav Technical Bulletin

All information herein is proprietary and confidential and The 
may not be copied or reproduced without the expressed High 
written consent of BRAY INTERNATIONAL. Inc. Performance 
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Bray ~2oNf!I~NQNl;O~ Installation, Maintenance & Repair Procedure 
Series 20/21/30/31/34 

Technical Bulletin No. 1160 
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1025. 

III. Installation Procedure
A. General Installation

1. Make sure the pipeline and pipe flange faces are clean. Any foreign material such as pipe
scale, metal chips, welding slag, welding rods, etc., can obstruct disc movement or 
damage the disc or seat. 

2. The Bray elastomer seat has molded o-rings on the face of the seat. As a result, no
gaskets are required as these o-rings serve the function of a gasket. 

3. Align the piping and then spread the pipe flanges a distance apart so as to permit the
valve body to be easily dropped between the flanges without contacting the pipe flanges. 

4. Check to see that the valve disc has been positioned to a partially open position, with the
disc edge about 1/2" to 3/8" from the face of the seat (approximately 10 degrees open.) 

5. Insert the valve between the flanges, taking care not to damage the seat faces. Always
pick the valve up by the locating holes or by using a nylon sling on the neck of the body.


Never pick up the valve by the actuator or operator mounted on top of the valve. 

6. Place the valve between the flanges, center it, and then span the valve body with all
flange bolts, but do not tighten the bolts. Carefully open the disc to the full open position, 
making sure the disc does not hit the adjacent pipe J.D. Now systematically remove 
 jack 
bolts on the other flange spreaders, and hand-tighten the flange bolts. Very slowly close 
the valve disc to ensure disc edge clearance from the adjacent pipe flange J.D. Now open 
the disc to full open and tighten all flange bolts per specification. Finally repeat a full 
close to full open rotation of the disc to ensure proper clearances. 

B. Installation with Flange Welding - When butterfly valves are to be installed between ANSI
welding type flanges, care should be taken to abide by the following procedure to ensure no 
damage wil occur to the seat: 

1 Place the valve between the flanges with the flange bores and valve body bore aligned

. properly. The discs should be in the 10 degrees open position.


2. Span the body with the bolts.

3. Take this assembly of flange-body-flange and align it properly to the pipe.

4. Tack weld the flanges to the pipe.

When tack welding is complete, remove the bolts and the valve from the pipe flanges and 
complete the welding of the flanges. Be sure to let the pipe and flanges cool before 

5. installng the valve.

NOTE: Never complete the welding process (after tacking) with the valve between pipe 
flanges. This causes severe seat damage due to heat transfer. 

IV. Maintenance and Repair
The many Bray features minimize wear and maintenance requirements. No routine lubrication 
is required. All components - stem, disc, seat, bushing, stem seaL. etc., are field replaceable, no 
adjustment is required. If components require replacement, the valve may be removed from the 
line by placing the disc near the closed position, then supporting the valve and removing the 
flange bolts. No valve maintenance, including removal of manual or power actuators, should be 
performed until the piping system is completely de-pressurized. 

TheAll information herein is proprietary and confidential and 
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V. Disassembly and Assembly
A. Disassembly - Remove handle, gear operator, or actuator from actuator mounting flange.

Remove the "Spirolox" retaining ring and the two C-ring stem retainers from the stem hole, 
then remove the stem, bushing and seaL. Remove the disc from the seat, protecting disc 
edge at all times. Push the seat into an oval shape, then remove the seat from the body. 

B. Assembly - Push the valve seat into an oval and push it into the body with seat stem holes
aligned to body stem holes. Insert stem seal and bushing. Push stem into the stem hole of 
body until the bottom of the stem is flush with the inner top edge of the seat. Install a light 
coating of silcone or grease on the J.D. of seat. Insert the disc into the seat by lining up the 
disc hole with the stem hole of the seat. NOTE: the broached double "D" flats in the disc 
must be toward the bottom of the valve body. With a downward pressure and rotating the 
stem back and forth, push the stem until the stem touches the bottom of the body stem hole. 
Make certain that when pushing stem through disc bottom, the broached flats of stem and 
disc are aligned. Replace the stem bushing and two stem retainers, then replace the 
"Spirolox" retaining ring back into position. 

All information herein is proprietary and confidential and 
may not be copied or reproduced without the expressed High 
written consent of BRAY INTERNATIONAL. Inc. Performance 

CompanyÕThe 



FLOAT SWITCH - CONTROL DUTY 
2900 MECHANICAL SERIES - NARROW ANGLE FLOAT SWITCH 

GENERAL 
DESIGNED FOR ACCURATE LIQUID LEVEL CONTROL IN MANY APPLICATIONS INCLUDING 
POTABLE WATER OR SEWAGE ENVIRONMENTS. THE FLOAT SWITCH CAN BE UTILIZED 
TO SIGNIFY SPECIFIC WATER LEVELS OR FOR DIRECT ALARM ACTUATION. 

SWITCH VARIATIONS 
NORMALLY OPEN (N/O) 

THE CONTACTS ARE OPEN (OR OFF) IN THE HANGING POSITION. AS THE FLOAT 
RISES 1" (50) ABOVE HORIZONTAL, THE CONTACTS BECOME CLOSED AND 
ACTUATE (TURN ON) THE SWITCH. THIS FLOAT IS GENERALLY USED IN PUMP DOWN 
APPLICATIONS. 

NORMALLY CLOSED (N/C) 

THE CONTACTS ARE CLOSED (OR ON) IN THE HANGING POSITION. AS THE FLOAT 
RISES 1" (50) ABOVE HORIZONTAL, THE CONTACTS BECOME OPEN AND ACTUATE 

(TURN OFF) THE SWITCH. THIS FLOAT IS GENERALLY USED IN PUMP UP 
APPLICATIONS. 

SINGLE POLE, DOUBLE THROW (SPDT) 
A VARIATION OF THE PREVIOUSLY LISTED SWITCHES. THIS FLOAT SWITCH CAN BE 
WIRED TO OPERATE AS EITHER (BUT NOT BOTH) A NORMALLY OPEN OR NORMALLY 
CLOSED SWITCH BASED ON THE USER'S NEED. 

SWITCH SPECIFICATIONS 
2900 SERIES MECHANICAL FLOAT SWITCHES ARE DESIGNED TO OPERATE UNDER THE 
FOLLOWING PARAMETERS. 

MINIMUM OPERATING TEMPERATURE 32 DEGREES F. 
MAXIMUM OPERATING TEMPERATURE ­ 190 DEGREES F. 
ELECTRICAL RATING 10 AMP -120 VAC, 5 AMP - 240 VAC 
ACTUATION POINT 1" ABOVE / BELOW HORIZONTAL. 

POWER CORD SPECIFICATIONS 
CONDUCTOR CORD - PHYSICAL CHLORINATED POLY ETHYLENE. 
ELECTRICAL FOR N/O OR N/C SWITCH ­ 16 A WG 2, TYPE SJOW-300 VOLT. 
ELECTRICAL FOR SPDT SWITCH 16 AWG 3, TYPE SJOW-300 VOLT. 

FLOAT SPECIFICATIONS


DURABLE ABS MATERIAL CONSTRUCTION. 
LEAK PROOF, SHOCK PROOF, AND IMPACT RESISTANT. 
RESISTANT TO SEWAGE AND WASTEWATER APPLICATIONS. 
FOR USE WITH INTRINSICALLY SAFE CIRCUITS. 

CORD WEIGHT 
ZINC PLATED CAST IRON -1.22 LBS. 
SPLIT WEIGHT DESIGN ALLOWS FOR EASY ADJUSTMENT. 
DESIGN ALLOWS FOR SECURE AND PERMANENT ATTACHMENT TO CORD. 

t! 
CONERY MFG INC 1380 ENTERPRISE PARKWAY ASHLAND,OH 44805 
info(gconerymfg.com PH (419) 289-1444 FAX (419) 281-0366 
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16/2 SJOW CABLE (SPST)


16/3 SJOW CABLE (SPDT)
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ALL INFORMATION CONTAINED IN THIS DRAWING IS 
CONFIDENTIAL AND PROPRIETARY TO CONERY MFG, I C
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II DeZURIKe 2-36" KGS & KGL Knife GaLe Valves 
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These instructions are intended for personnel who are responsible for the 
installation, operation and maintenance of your KGS & KGL knife gate valve, 

All safety messages in the instructions are flagged with the word Caution, 
Warning or Danger. These messages must be followed exactly to avoid 
equipment damage, personal injury or death. 

Safety label(s) on the product indicate hazards that can cause equipment 
damage, personal injury or death, If a safety label becomes diffcult to see, or 
if a label has been removed, please contact SPX Valves & Controls for 
replacement. 

Personnel involved in the installation or maintenance of valves should be 
constantly alert to potential emission of process material and take appropriate 
safety precautions, Always wear suitable protection when dealing with 
hazardous process materials, Handle valves which have been removed from 
service with the assumption of process material within the valve. 

Your KGS & KGL knife gate valve has been packaged to provide protection 
during shipment. Carefully inspect the unit for damage upon arrival and file a 
claim with the carrier if damage is apparent. 

Order parts from your local sales representative, or directly from SPX Valves & 
Controls, as listed on the back cover. Recommended spare parts are listed on the 
assembly drawing. These parts should be stocked to minimize downtime, 

SPX Valves & Controls service personnel are available to install, maintain and 
repair all OeZURIK products. SPX Valves & Controls also offers customized 
training programs and consultation services. For more information, contact 
your local SPX Valves & Controls sales representative or visit our website at 
www.spxvalves.com. 

Descri pti 0 n - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 
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Lubrication - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 
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Reassembling Valve - - - - - - - - - - - 5
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2-36" KGS & KGL Knife Gat.e Valves flDe%URIK" 
Description 

Description The SPX Valves & Controls KGS & KGL knife gate valves are bonnetless


valves with a stainless steel body and gate, and an all-metal or resilient-faced 
seat. A choice of several actuators and accessories is available, 

I nstallation Install the valve between ANSI Class 125 or Class 150 pipeline flanges,


Flange gaskets are required, Before installation, remove foreign material such 
as weld spatter, oil, grease, and dirt from the valve and pipeline. 

Install the valve so that the side marked "seat" is on the lower pressure side 
of the valve when the valve is closed; the pipeline pressure will then help seal 
the valve in the closed position. 

Observe the following points to prevent distortion of the valve body and gate 
when the flange bolts are tightened: 

+ Align the mating pipeline flanges,

+ Select the length of the flange bolts so that the bolts used in the
blind holes near the chest area of the valve do not bottom out when 
tightened, 

+ Tighten the flange bolts evenly, in a crisscross pattern, Refer to Table 
A for recommended flange bolt/stud torques. 

Table A: Recommended Flange Bolt/Stud Torque Range in ft-Ibs 

Note: Torque ranges are based on 
ASME Pressure Vessel Code ASME Gasket Types 
Calculations and lab test data. Valve Rubber, Soft Fabric 
These torques are only for the Size Filer, and 1/8" 
listed gasket types, For other Thick Hard 

gasket types listed in ASME, 2" 9 - 50 
consult SPX Valves and Con­

trols. 3" 21 - 50 

4" 15.50 

6" 23 - 50 

8" 43 - 50 

10" 45 - 70 

12" 62.90 

14" 81 - 140 

16" 77 - 1 90 

18" 112 - 300 

20" 107 - 300 

24" 165 - 300 

30" 179.300 

36" 264 - 300 
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rRDeZURIKO 2-36" KGS & KGL Knife Ga'le Valves 
Operation 

Operation The gate in the valve is positioned by the valve actuator. The actuator moves 
the gate over the valve seat in the closed position, and withdraws the gate 
from the seat in the throttling and open positions. Refer to the Actuator 
Instructions for adjustment and maintenance requirements for the actuator. 

Lubrication The valve does not require lubrication, Refer to the Actuator Instructions for 
lubrication requirements for the actuator. 

Packing The gate packing is contained and compressed by the packing gland. See 
Figure 1 for component identification. 

Adjustment 
If packing leaks, tighten the adjustment nuts on top of the packing gland, 
Tighten the nuts evenly and gently - just enough to stop the leak, Overtight­
ening will cause excessive operating forces, and will decrease the life of the 
packing, 
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2-36" KGS & KGL Knife Gat.e Valves 11 
 De%URIK' 
Drawings 

Drawings 

Nut(A7)~ _

Gland (A4) 

Washer (A6) 

Stud (A5)


Packing (A2) 

Resilient Seat (A 10)


Detail "A" 
See Detail "A" Showing Resilient 

Seat Construction


Figure 1-Component Identification 
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røDeZURIK. 2-36" KGS & KGL Knife Gat.e Valves 
Packing Replacement 

Packing Removing the Old Packing
Replacement 

~ WARNING!


Pipeline pressure can cause personal injury or equipment 
damage. Relieve pipeline pressure before removing gate 
stem and packing gland nuts. 

1. Relieve the pressure in the pipeline and close the valve.

~ WARNING!


Accidental operation of power actuator can cause personal 
injury or equipment damage. Disconnect and lock out 
power to actuator before servicing. 

2, If the actuator is powered, disconnect and lock out power to prevent


accidental operation of the actuator. 

3, Remove the two screws and nuts near the top of the gate and disen­
gage the stem from the gate by stroking the actuator (not the valve) to 
the open position. 

4, Remove the gland nuts (A7), washers (A6), and packing gland (A4). 

5, Remove the used packing (A2) from the packing chamber. 

Installng the New Packing Table B: Packing Ring Length


SPX Valves & Controls recommends 
using a square-ended wood or plastic 
tool, driven by a hammer or mallet for 
packing the rings, 

Valve 
Size 

Size 
(Sq.

Inches) 

Length 
(Inches) 

# Rings 

DO NOT USE ANY SHARP TOOLS 2 3/8 7-1/2 2 

TO PACK THE RINGS. 3 3/8 9-3/4 3 

Install the packing with the ends 
together, but not overlapped, 

4 

6 

3/8 

3/8 

11-3/4 

16 

3 

3 

Stagger the packing joints on the 8 3/8 20 3 

long sides of the packing cham­ 10 1/2 23-3/4 3 

ber, 12 1/2 28 3 

1, With the gate closed, cen­

ter the gate in the body 
below the packing cham­
ber. 

14 

16 

18 

20 

1/2 

1/2 

5/8 

5/8 

31-3/4 

36 

40-1/4 

45 

3 

3 

3 

4 

2, Cut new packing rings to 

the length and quantity 

24 

30 

5/8 

3/4 

53 

65-3/4 

4 

4 

shown in Table B. 
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2-36" KGS & KGL Knife Ga'le Valves DeZURIK.11 

Packing Replacement 

Packing
Replacement 

(Continued) 

3, Install and pack the rings one at a time in the sequence shown in Figure 2.


Note: Make sure the inside and outside edges of each ring are tightly packed 
against the gate and packing chamber, especially in the corner areas, 
Pack each ring until it is flat and even, 

Typ C and D Packing Type CW l'llUl Poolin¡¡ T'Ip!llJ P¡lkll9 

Figure 2-Packing Ring Sequence 
With type C and type D packing, all rings are the same material; with type CW 
packing, the first (bottom) ring is a wire braid scraper, and the other rings are 
type C; with type DW packing, the first (bottom) ring is a wire braid scraper, 
and the other rings are type D; with type ZJ packing, the second ring (from 
the bottom) is zip joint, and the other rings are type C. 

Reassembling Valve 
1, Replace the packing gland (A4). washers (A6), and nuts (A7). Tighten


the nuts evenly and finger tight, plus 1/2 turn. 

2, Reconnect the stem to the gate with the two screws and nuts,


3, If the actuator is a powered actuator, reconnect power to the actuator.


4. Pressurize the pipeline and inspect packing for leakage,

5, If packing leaks, tighten the adjustment nuts on top of the packing


gland. Tighten the nuts evenly and slowly, just enough to stop the leak. 
Overtightening will cause excessive operating forces, and will decrease 
the life of the packing, 
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fiDeZURIK. 2-36" KGS & KGL Knife Ga'te Valves 
Seat Replacement 

Seat See Figure 1 for component identification.
Replacement 

& WARNING!


Pipeline pressure can cause personal injury or equipment 
damage. Relieve pipeline pressure before removing gate 
stem and packing gland nuts. 

1. Relieve the pressure in the pipeline and close the valve.

& WARNING!


Accidental operation of power actuator can cause personal 
injury or equipment damage. Disconnect and lock out 
power to actuator before servicing. 

2, If the actuator is powered, disconnect and lock out power to prevent


accidental operation of the actuator. 

3, Remove the pipeline flange bolts and flange from the side of the valve 
body opposite the word "seat", As an alternative, remove both flanges, 
and remove the valve from the pipeline. 

4. Remove the two screws and nuts near the top of the gate and disen-
gage the stem from the gate, 

5. Remove the actuator yoke and actuator from the valve.

6. Remove the gland nuts (A7), washers (A6), and packing gland (A4),

7. Remove the gate (A3) from the body.

8. Remove the packing (A2) from the packing chamber.

9. Remove the seat following the procedure for the size of the valve:

+ 2" and 14-36" sizes
Push the top of the resilient seat (A 10) toward the center of the 
valve, and remove the seat through the packing chamber. 

+ 3-12" sizes
Push the top of the resilient seat (A 10) toward the center of the 
valve, and remove the seat through the valve port. 

10, Install the new seat following the procedure for the size of the valve: 

+ 2-12" sizes
a. Note the gate side and body side of the seat as shown in Figure 1,

b, Insert the new seat (A 10) through the packing chamber (2" and 5"


sizes) or valve port (other sizes). 

c, Place the seat behind the lug at the 6 o'clock position in the body, 
Then push the top of the seat into position, 
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2-36" KGS & KGL Knife Gat.e Valves l'DeZURIKO 
Seat Replacement 

Seat .. 14-24" sizes 
Replacement 

a, Inspect the a-ring in the body groove,

(Continued) 

b, If worn or damaged, remove and replace the a-ring and sealant. 
c. Seal the new a-ring to the groove with a paint-like thickness of sili-

cone sealant. 

d. Insert the new seat (A 10) through the packing chamber so that the

resilient seal will be towards the gate, 

e, Place the seat behind the lug at the 6 o'clock position in the body, 
then push the top of the seat into position, 

Reassembling the Valve 
1, Replace the gate (A3) in the body, with the beveled age facing away


from the resilient seat. See Figure 3, 

Gate Body Gate Body 
Side Side Side Side 

2"Valves 3-12" Valve Sizes 

Figure 3-Resilient Seat Configurations 
2. Place the gate in the fully closed position,

3, Replace the packing, as described in "Installing New Packing",


4, Replace the packing gland (A4), washers (A6), and nuts (A7). Tighten


the nuts evenly and finger tight, plus 1/2 turn. 

5. Replace the yoke and actuator on the valve.

6. Reconnect the stem to the gate with the two screws and locknuts,
7. Replace the pipeline flange and flange bolts, or replace the valve in the

pipeline if the valve was removed. Refer to the requirements in the 
"Installation" section, 

8. If the actuator is a powered actuator, reconnect power to the actuator.

9, Pressurize the pipeline and inspect the valve for leaks.


10. If the packing leaks, tighten the adjustment nuts (A 7) on top of the
packing gland. Tighten the nuts evenly and slowly, just enough to stop 
the leakage, Overtightening will cause excessive operating forces, and 
will decrease the life of the packing, 
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rlDe%URIK. 2-36" KGS & KGL Knife Gat.e Valves 
Replacing the Gate 

Replacing the See Figure 1 for component identification.
Gate 

~ WARNING!


Pipeline pressure can cause personal injury or equipment
damage. Relieve pipeline pressure before removing gate 
stem and packing gland nuts. 

1, Relieve the pressure in the pipeline and close the valve.


~ WARNING!


Accidental operation of power actuator can cause personal 
injury or equipment damage. Disconnect and lock out 
power to actuator before servicing. 

2. If the actuator is powered, disconnect and lock out power to prevent

accidental operation of the actuator. 
3, Remove the pipeline flange bolts, and remove the valve from the pipe­

line. 

4. Remove the actuator, actuator yoke, packing gland (A4), and packing
(A2) from the valve. 

5, Remove and inspect the gate (A3). If the gate appears to be scratched 
or galled due to too-long flange bolts in the chest area of the body, 
check for body damage in the tapped flange holes and within the chest 
cavity. Repair or replace the body, as appropriate. 

6, Remove and inspect the seat components. 
7, Replace or reinstall the seat components as described in step 10 in the 

"Seat Replacement" section. 

8. Place the new gate (A3) in the body, in the fully closed position,

9. Replace the packing (A2) as described in "Installing New Packing".

10. Replace the yoke and actuator on the valve.
11. Adjust the actuator, yoke, and packing gland so that the valve actuates

smoothly full stroke in both directions, and so that there is no evidence 
of binding or scratching on the gate when the gate is visible in the fully 
open position. 

12, Replace the valve in the pipe line as described in the "Installation" 
section. 

13. If the actuator is a powered actuator, reconnect power to the actuator,
14, Pressurize the pipeline and inspect the valve for leaks. 

15, If the packing leaks, tighten the adjustment nuts (A7) on top of the 
packing gland, Tighten the nuts evenly and slowly, just enough to stop 
the leakage, Overtightening will cause excessive operating forces, and 
will decrease the life of the packing. 

D10288 Page 8 January 2003 



2-36" KGS & KGL Knife Gal.e Valves riDeZURIK" 

Troubleshooting 

Condition 

Packing leaks, with no evi. 
dence of gallng on gate 

Packing leaks, and gate is 
galled, 

Valve leaks when fully closed, 
with no evidence of galling on 

gate. 

Valve leaks when fully closed, 
and gate is galled. 

Troubleshooting 

Possible Cause Corrective 
Action 

Packing is loose. Adjust packing gland. 

Packing is worn or torn. Replace packing. 

Packing is worn or torn. Replace packing and 
gate. 

Seats are worn or torn. Replace seats. 

Seats are worn or torn. Replace seats and 

gate. 
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Guarantee 
Products, auxiliaries and parts thereof, of SPX Valves & Controls' manufacture, are guaranteed for a period of one year from date of 
shipment against defective workmanship and material only, when properly installed, operated and serviced in accordance with SPX 
Valves & Controls' recommendations. Replacement for items of SPX Valves & Controls' manufacture wil be made free of charge if 
proved to be defective within such time. No claim for special or consequential damages, transportation, or labor shall be allowed. 
Purchaser shall be solely responsible for determining suitability for use and in no event shall SPX Valves & Controls be liable in this 
respect. Equipment or parts manufactured by others but furnished by SPX Valves & Controls will be repaired or replaced, only to 
the extent provided in the original manufacturer's warranty to SPX Valves & Controls. SPX Valves & Controls does not guarantee 
resistance to corrosion, erosion, abrasion or other sources of failure, nor does SPX Valves & Controls guarantee a minimum length 
of service. Failure of the purchaser to give prompt written notice of any alleged defect under this guarantee forthwith upon its 
discovery, or use and possession thereof after an attempt has been made and completed by someone other than SPX Valves & 
Controls or an authorized representative to remedy defects therein, or failure to return products or parts for replacement as herein 
provided, of failure to install, operate and maintain said products or parts according to instructions provided by SPX Valves & 
Controls, of failure to pay the entire contract price when due, shall be a waiver of all rights under these representations. 

The foregoing guarantee shall be null and void, if, after shipment from our factory, the item is modified in any way or a 
component of another manufacturer, such as, but not limited to, an actuator is attached to the item by valves & 
controls other than an SPX Valves & Controls Factory Service PersonneL. All orders accepted shall be deemed 
accepted subject to this guarantee, which shall be exclusive of any other previous guarantee, and this shall be the only 
effective guarantee or warranty binding on SPX Valves & Controls, anything to the contrary contained in the purchase 
order, or represented by any agent or employee of SPX Valves & Controls, in writing or otherwise, notwithstanding, 
including but not limited to implied warranties. 
THE FOREGOING OBLIGATIONS ARE IN LIEU OF ALL OTHER OBLIGATIONS AND LIABILITIES INCLUDING 
WARRANTIES OF FITNESS OR OF MERCHANTABILITY OR OTHERWISE, EXPRESSED OR IMPLIED IN FACT OR

BY LAW, AND STATE SPX VALVES & CONTROLS ENTIRE AND EXCLUSIVE LIABILITY AND PURCHASER'S 
EXCLUSIVE REMEDY FOR ANY CLAIM IN CONNECTION WITH THIS SALE OR FURNISHING OF SERVICES, 
GOODS, OR PARTS, THEIR DESIGN, SUITABILITY FOR USE, INSTALLATION OR OPERATION. 

Limitation of Liability 
In no event shall SPX Valves & Controls be liable for any Direct, indirect, Special or Consequen­
tial damages whatsoever, and SPX Valves & Controls' liability, under no circumstances, will 
exceed the contract price for the goods and/or services for which liability is claimed. Any action 
for breach of contract, must be commenced within 1 year after the cause of the action has 
occurred, 

Sales and Service 
For information about our worldwide locations, approvals and certifications and local 

representatives, please visit our website: 

Web site: www.spxvalves.com E.Mail: info(!spxvalves.com 

I s:pxl VALVES &CONTROLSDO 
250 Riverside Ave. N., Sartell, MN 56377-1743 . Phone: 320-259-2000 Fax: 320-259-2227 

SPX Valves & Controls reserves the right to incorporate the latest design and material changes without notice or obligation. 
Design features and materials of construction as described in this manual are for informational purposes only. 

Certified drawings are available upon request. 
Printed in U.S.A. 



Duo-Bloc(8 Ball Valve 
Standard Features (Sizes i /2" - 2") 
· True Union design for easier installation or 

repairs without expanding the pipe system. 
· Rated up to 150 psi. 
· Full vacuum rated.


· Blocks in two directions, upstream and


downstream, leaving full pressure on the 
opposite end of the valve, 

· PTFE seats with elastomeric backing cushions 
insure bubble-tight shut-off and a low fixed


torque, while at the same time compensating 
for wear. 

· Two sets of end connectors (socket and 
threaded) included. 

Options 
· Pneumatic and electric actuators & accessories 
· Stem extensions 
· 2" square operating nut or "T" nut 
· Locking and/ or spring return handles 
· Limit switches


· Vented ball 

Caution 
· Never remove valve from pipeline under pressure, 
· Always wear protective gloves and goggles. 
· Watch out for trapped fluid in valve. It is safe to 

close valve before removing it from the pipeline. 
· Do not use ball valves where media has 

suspended particles. Use the following valves: 
Butterfly Valves - PVOF disc is most abrasion 
resistant and make sure of chemical compatibilit. 
Diaphragm Valves - Elastomeric diaphragm is 
designed for handling suspended particles. 

· Volatile fluids such as sodium hypochlorite 

(NaCIO) and hydrogen peroxide (H202) could be 
trapped and gasified within the valve, We can 
provide you with a Type 21 ball valve with a vented 
ball to relieve pressure build-up inside the valve,


Parts List (Sizes i 2")

PARTS 

NO. DESCRIPTION PCS. MATERIAL 

1 Body 1 PVC, CPVC 

2 Ball 1 PVC, CPVC 

3 Carrier 1 PVC, CPVC 

4 End Connector 2 PVC, CPVC 

5 Union Nut 2 PVC, CPVC 

6 Stem 1 PVC, CPVC 

7 Seat 2 PTFE 

8 a-Ring (A) 2 EPDM, Viton~ Others 
9 a-Ring (B) 1 EPDM, Viton~Others 

10 Cushion 2 EPDM, Vion~ Others 

11 O-Ring (C) 1 EPDM, Viton~Others 

12 Stop Ring* 2 PVDF 

13 Handle 1 ABS 

14 Screw 1 304 Stainless Steel 
4a Ring** 2 304 Stainless Steel 

* Used for flanged end
**Used for CPVC body, threaded end, 1/2"-1"
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Dimensions (Sizes 1/2" - 2") 
FLANGED SOCKET THREADED 

NOMINAL 
SIZE PVC, CPVC 

ANSI CLASS 150 ANSI SCH 40 
INCHES mm d D C n h L t d1 d2 L L d1 L L d3 D1 H A1 
1/2 15 0.59 3.50 2.38 4 0.62 5.63 0.47 0.848 0.836 0.688 3.86 1/2-14 NPT 0.59 3.90 0.59 1.89 1.97 1 

3/4 20 0.79 3.88 2.75 4 0.62 6.77 0.55 1.058 1.046 0.7194.53 3/4-14 NPT 0.67 4.65 0.79 2.36 2.24 

1 25 0.98 4.25 3.12 4 0.62 7.36 0.55 1.325 1.310 0.875 5.28 1-111/2NPT. 0.79 5.35 0.98 2.76 2.64 

1 1/4 30 1.22 4.62 3.50 4 0.62 7.48 0.63 1.670 1.655 0.938 5.83 11/4-111/2 NPT 0.87 5.87 1.22 3.15 3.07 

1 1/2 40 1.57 5.00 3.88 4 0.62 8.35 0.63 1.912 1.894 1.094 6.65 1 1/2-11 1/2 NPT 0,98 6.69 1.57 3.78 3.35 

2 50 2.01 6.00 4.75 4 0.75 9.21 0.63 2.387 2.369 1.156 7.56 2-11 1/2 NPT 1.10 7.76 2.01 4.17 3.86 

Pressure vs. Temperature (Pi, WATE, NON-SHOCK) Sample Specification
PVC CPVC
NOMINAL All True Union DUO-BLOCtI Ball Valves, sizes 1/2" to 

SIZE 
300 F 300 F 121' F 1410 F 1760 F 2", shall be of True Union design with two-way 
1200 F 1200 F 1400 F 1750 F 1950 F blocking capability. All O-rings shall be EPDM orINCHES 

1/2-2 15-50 150 1 50 120 85 55 VitontIwith PTFE seats. PTFE seats shall have 
elastomeric backing cushion of the same material 
as the valve seals, PVC shall conform to ASTMCv Values Weight (POUNDS) 01784 Cell Classification 12454-A CPVC shall 
conform to ASTM 01784 Cell Classification 23567-A.

SIZE CV SIZE SOCKET FLANGED All True Union DUO-BLOC Ball Valves shall have a 
INCHES mm INCHES mm 

pressure rating up to 150 psi at 70° F. True Union

1/2 15 14 1/2 15 0.38 2.00 Duo-Bloc Ball Valves must carry a two-year 
3/4 20 29 3/4 20 0.66 2.25 guarantee, as manufactured by Asahij America Inc. 

1 25 47 1 25 1.00 2.50 Caution 
1 1/4 32 72 1 1/4 32 1.39 3.25 
1 1/2 40 155 1 1/2 40 2.18 4.00 · Never remove valve from pipeline under pressure. 

2 50 190 2 50 2.93 4.75 · Always wear protective gloves and goggles, 
· Watch out for trapped fluid in valve, It is safe to 

FOR TROUBLESHOOTING, REFER TO PAGE 9. close valve before removing it from the pipeline, 

35 Green Street, P.O. Box 653, Malden, MA 02148. Tel: 800-343-3618.781-321-5409. Fax: 800-426-7058. E-mail: asahi((asahi-americacom 
Register at our interactive web site for on line ordering, product availability, order tracking, and many useful features: www.asahi-america.com 
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I (1) General operating instruction 

o Operate the valve within the range of the published working temperature and pressure. 
(The valve can be damaged by operation beyond the maximum allowable range oftemperature vs pressure.) 

o To select a valve in appropriate materials, refer to "CHEMICAL RESISTANCE ON ASAHI AV VALVE". 
(Some chemicals give heavy damage to valve materials.) 

o Do not use the valve for fluid containing slurr or crystallization. 
(The valve wil not operate properly.) 

o The valve is not designed to bear any kind of extemalload. Never stand on or place anything heavy on the 
valve at anytime. 

o When the valve is disposed of, contact waste disposal specialist. 

o The valve should be installed at place where space for periodic inspection & maintenance is suffcient. 

o Do not store or install the valve near any heat source or hot surface. 
(It may cause deformation, destruction, and fire.) 

(2) General instructions for transportation, unpacking and storage

o Keep the valve in its original packaging until needed for installation. 

o Avoid contact with any coal tar creosote, insecticides, vermicides or paint. 
(The force of swelling may damage the valve.) 

o The valve is not designed to handle any kind of impact. Avoid throwing or dropping the valve. 

o Avoid scratching the valve with any sharp object. 

- i-
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(4) Comparison between working temperature and pressure

1.0 
(150) 

ii (130)(L 

(115) 
-;
(L (100) 
~ (85) 
l' 
:: (70J
'" 
'" 

(55)l' 
(L 
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S (30)-t
0 (15J'" 

0.0 
-40 -20 

-40 -5 

Caution 

ç",G 
G' 

ç",G 
\\' 

0 20 40 60 80 100 120 

Temperatur  (DCe /oF)

30 70 105 140 175 210 250 

G'I GS" 

.. ~a\)~ \\R t;\'?'? ----


,ç" 

Do not operate the valve beyond the range of working temperature and


pressure. 
(The valve can be damaged.) 
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(5) Installation procedure

Flant!ed Type 
Necessary i temsm.m._..........._.......................................m..


. Torque wrench . Spanner wrench


. AV gasket . Bolt, Nut, Washer (For many flanges specification)

V gasket is used, a different tightening torque specification should be followed.)(When a non-A 


Procedure 

1) Set the A V gasket between the flanges.


2) Insert washers and bolts from the pipe side, insert washers and nuts from the valve side, then 
temporarily tighten them by hand. 

Remark 
The paraUelism and axial misalignment of the flange surface should be below the values in the following. 
(A failure to observe them can cause damage due to stress application to the pipe) 

Unit: mm (inch) (Axal misalignment) (Parallelism) 
Axial Parallelism a

Nom. Size 
Misalignment (a-b) 

lS-32mm 1.0 O.S 

(1/2"-1 '/4") (0.04) (0.02) 

40-S0mm 1.0 0.8 

(1 '/2"-2") (0.04) (0.03) b 

3) Using a torque wrench, tighten the bolts and nuts gradually to the specified torque in a diagonal manner 
1.)(Refer to fig. 


Specified torque value Unit: N-m (kgf-cmJ r1b-inchl Fig. 1 

Nom. Size 
lSmm 20 2S 32 40 SO 

( 1/2") (3/4") (1 ") (1 '/4") (1 '/2") (2") 

17.S 17.S 20.0 20.0 20.0 22.S 
Torque value t 179 J P79J P04J P04J P04J P30J 

(lSS) (is S) ( 177) ( 177) ( 177) (200) 

Remark 

Avoid excessive tightening. (The valve can be damaged.) 
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Th tv

Necessary items 

. Sealing tape (A non-sealing tape can cause leakage.)


. Strap wrench (Do not use Pipe wrench.)


. Spanner wrench


Remark 

Make sure that the threaded connections are plastic x plastic. 
(Metallc thread can be damaged) 

Procedure 

1) Wind a sealig tape around the external thead of joint, leaving the end (about 3mm) free. 

2) Loosen the unon nut 0) with a strap wrench. 

3) Remove the union nut 0) and the end connector~. 

4) Lead the union nut 0) through the pipe. 

5) Tighten the external thead of the joint and the end connector ~ lightly by hand.


6) Using a spaner wrench, screw in the end connector by tug 1800 -3600 carefully without daagig it.


Remark 

Avoid excessive tightening. (The valve can be damaged.) 

7) Make sure that the O-ring (A) CD is mounted. 

8) Tighten the union nut 0) lightly by hand.


9) Using a strap wrench, screw it in by turning 900 - 1800 carefully without damaging it. 

Remark 

Avoid excessive tightening. (The valve can be damaged.) 
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Socket ty (PVC)


Necessary items 

. Adhesive for hard vinyl chloride pipes 

. Strap wrench (Do not use the pipe wrench)


. Sandpaper


Remark 

Do not install a socket type valve where the atmospheric temperature is SOC( 40 F) or lower. 
(The valve can be damaged.) 

Procedure 

I) Loosen the union nut CD with a strap wrench.


2) Remove the union nut CD and end connector ~. 

3) Lead the union nut CD through the pipe. 

4) Clean the hub part of 
 the end connector ~ by wiping with waste cloth. 

S) Apply adhesive evenly to the hub part of the end connector and the pipe spigot. 

Remark 

Do not apply more adhesives than necessary. 
(The valve can be damaged due to solvent cracking.) 

Nom. Size so 

Quantity (g) 1.0 2.0 2.4 3.S 

6) After applying adhesive, insert the pipe quickly to the end connector ~ and leave it alone for 
at least 60 seconds. 

7) Wipe away overflowing adhesive. 

8) Make sure that O-ring (A) CD is mounted 

9) Tighten the U1on nut CD lightly by hand. 

10) Using a strap wrench, screw it in by turning 900 - 1800 carefully without damaging it. 

Remark 

Avoid excessive tightening. (The valve can be damaged.) 

- 6-
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(6) Operating Procedure

Remark 

Avoid excessive tightening, (The valve can be damaged.) 

o Turn the handle gently to open or close. 

(Turn the handle clockwise to close and counter clockwise to open,) 

Fully closed' . .. .. The position of the handle should be perpendicular to the pipe. 
Fully opened" .. .. The position of the handle should be parallel the pipe. 

(7) Method of Adjusting Face Pressure between Ball and Street
Necessary items 

. Strap wrench . Safety goggles


. Protective gloves . Spanner / pipe wrench


~Disassembly:; 
Procedure 

1) Completely discharge fluid from pipes. 

2) Turn the handle to full close. ~+-e 
3) Loosen the right union nut and the left one 0 with ~ II 

wrench. 

4) Pull up the body part only.


Caution 
Wear protective gloves and safety goggles as some fluid remains in the valve. 
(You may be injured.) 

..............................................................................................................................


,5) Using a spanner 1 pipe wrench, engage with the carrer 0


i A direction to' tighten the carrier

6) Make an adjustment by turning the union clockwise or 
counter clockwise. ~~ 

7) Make sure that the handle can be operated smoothly. 
~ ., "c'e~o: '0 'ooe.~ '" 'o"C., 

8) Assemble the valve by following the above procedure 
in the reverse order; starting at 5. 

.........................................................................,........................................................


~Clockwise:; 
Direction where carrer is tightened 
~Counter clockwise:; 
Direction where carrier is loosened 
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(8) Disassembling Method for Replacing Parts

Necessary 

. Strap wrench . Safety goggles . Protective gloves


. Cross-headed screwdriver . Spanner 1 pipe wrench


Caution 
Wear protective gloves and safety goggles as some fluid remains in the valve. 
(You may be injured.) 

-cDisassemb i y;: 

Procedure 
1) Completely discharge fluid from pipes. 

2) Turn the handle to full close. ~+-~
3) Loosen the right union nut and the left one G) with a strap 

wrench. ~ i 
4) Pull up the body part only.


......................................................................................................................................1


5) Loosen the screw (8 fixed to the handle with 
a cross-headed screwdriver. 

6) Pull the handle off the body part.


7) Using a monkey wrench, engage with the carrier G) r-----------------------' 
8) In the engaged state, turn the carrier counter clockwise 

to loosen. ~~... 
9) Push out the ball by hand. 

....................................................................................................................................


10) Push out the stem from the top flange side to the body side. 

-cAssembly;: 

Procedure 

Carr out the assembly work in the reverse procedure. 
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(9) Inspection items

o Inspect the following items;


Check for an flaw, crack, or deformation on the outside. 
Check whether fluid leaks to the outside. 
Check whether ti htness of bolt nut. 
Check whether the 0 eration of the handle is smooth. 

I (10) Troubleshooting and action


Problem Cause Action 

The seat is scratched or worn. Replace the seat with a new one. 

Foreign matter is in the valve. Clean up.
Fluid leaks from the valve


even when 
closed fully. 

the valve is 
The ball is scratched or worn. Replace the scratched ball with a 

new one. 
Adjust the face pressure between 

The carrier is loosened. the ball and the seat. 
(Refer to page 7) 

The O-ring is scratched or worn, Replace the O-ring 
one. 

with a new 

Adjust the face pressure between 
Fluid leaks from the valve. The carrier is loosened. the ball and the seat. 

(Refer to page 7) 

The union nut is loosened. Tighten up the union nut. 
(Refer to page 7,8) 

The handle is not (can not 
Foreign matter is in the valve. Clean up. 

be) turned smoothly. 
Deformation. (By heat etc.) Replace the parts. 

The stem is broken. Replace the stem with a new one. 
The handle fails to engage. 

The engagement between the stem and Replace the stem and ball with 
the ball is broken. new ones. 

(11) Handling of residual and waste materials

Remark 
In discarding remaining or waste materials, be sure to ask waste service company. 

(Poisonous gas is generated.) 
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I (12) Inquiries


ASAHI ORGANIC CHEMICALS INDUSTRY CO., LTD. 
Head Office : No. 2-5955, Nakanose- Cho, Nobeoka - City, Miyazaki- Pref., Japan. 

Tel (81) 982-35-0880 Fax (81) 982-35-9350 

Tokyo Offce : (Furukawachiyoda Bldg.) No. 15-9, Uchikanda 2- Chome, Chiyoda-Ku, Tokyo, Japan. 
Tel (81) 3-3254-8177 Fax (81) 3-3254-3474 

Singapore Branch Offce: 16 Raffes Quay, #40-03 Hong Leong Building, Singapore 048581.


Tel (65) 220-4022 Fax (65) 324-6151 

Europe Representative Offce:Am Wehrhahn 33, 40211, Duesseldorf, Germany. 
Tel (49) 6172-9175-0 Fax (49) 6172-9175-25 

ASAHI AMERICA, INC 
ASAHI AMERICA Inc.: 35 Green Street Malden, Massachusetts U.S.A. 02148 

Tel (1) 781-321-5409 Fax (1) 781-321-4421 
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BULLETIN F-50-4
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SERIES OS-400 FLOW SENSORS 
i;'..8e9 ,

Installation and Opetating Instructions, 
.(Flow Calculations 

INSPECTION 
Inspect the sensor upon receipt of shipment to be certain 
it is as ordered and not damaged. If damaged, contact

.:.~.:: 
carrier. 

INSTALLATION 
General - The sensing ports of the flow sensor must be 
correctly positioned for measurement accuracy. The instru­
ment connections on the sensor indicate correct position­
ing. The side connection is for total or high pressure and 
should be pointed upstream. The top connection is for 
static or low pressure; 

Location - The sensor should be installed in the flowing line 
with as much straight run of pipe upstream as possible. 
This wil provide a flow profile as ideal as possible. A rule of 
thumb is to allow 10-15 pipe diameters upstream and 5 
down. The table below lists recommended up and down 
piping: 

if' PRESSURE AND TEMPERATURE
,-- M~im~!T 20Q.pslg at 200°F. 

UPSTREAM AND DOWNSTREAM DIMENSIONS IN TERMS OF INTERNAL DIAMETER OF PIPE 
*SEE NOTE #1 

MINIMUM DIAMETER OF STRAIGHT PIPE 

UPSTREA CONDmON UPSTREAM 
DOWNSTREAM 

IN-PLANE OUT-QF-PLANE 

One Elbow or Tee . 7 9 5 

Two 90° Bends in Sae Plane 8 12 5 

Two 90° Bends in Diferent Plane 18 24 5 

Reducers or Exander .8 8 5 
All Valves 

*See Note 2 
24 24 5 

*Note #1: Values shown are recommended spacing, in terms of internal diameter for normal industrial metering requirements. 
For labratory or high accuracy work, add 25% to values. I 

*Note #2: Includes gate, globe, plug and other throttling valves that are only partially opened. If valve is to be fully open, 

use values for pipe size change. CONTROL VALVES SHOULD BE LOCATED AFTR THE FLOW SENSOR. 
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POSITION 
Be certain there is sufficient clearance between the mount­
ing position and other pipes, walls, structures, etc, so that 
the sensor can be inserted through the mounting unit once 
the mounting unit has been installed onto the pipe. 

Flow Sensors should be positioned to keep air out of the 
instrument connecting lines on liquid flows and condensate 
out of the lines on gas flows. The easiest way to assure this 
is to install the sensor into the pipe so that air will bleed 
into, or condensate will drain back to, the pipe. 

For air or gas flow: 
Install in upper Condensate drains 
quadrant of pipe back to pipe 

~=or liquid or steam flow: 
Install in lower Air bleeds bäCk 
quadrant of pipe topipe. 

I~ 
IFLOW 
I 

~SENSO~ 
BLEED BLEED 

L H 

PIPE 

L H 

INSTALLATION 

1. Attach a o/" NPT female fitting, such as a thred-o-Iet or
saddle clamp, to the piping in which flow will be mea­
sured. Note the required upstream and downstream 
conditions on page one which should be observed. 

2. Dril a hole through the center of the attached fitting into
the pipe with a bit that is slightly larger than the flow sen­
sor diameter.


3. Install the packing gland using proper pipe sealant. If the
packing gland is disassembled, note that the tapered 
end of the ferrule goes inside the fitting body. 

4. Insert the sensor until it contacts the opposite wall of the
pipe and then withdraw it 1;6" for models -6 through 
-12 or Va" for models -14 through -24. This is to allow for 
thermal expansion. 

5. Tighten packing gland nut finger tight. Then tighten the
nut with a wrench an additional 1 % turns. Be sure to 
hold the sensor body with a second wrench to prevent 
the sensor from turning. 

INSTRUMENT CONNECTION 

Connect the side pressure tap to the high pressure port of 
the Magnehelic (air only) or Capsuhelic gage or transmitting 
instrument and the top connection to the low pressure port. 
See the connection schematics below. 

Bleed air from instrument piping on liquid flows. Drain any 
condensate from the instrument piping on air and gas flows. 

Open valves to instrment to place flow meter into service. 
For permanent installations, a 3-valve manifold is recom­
mended to allow the gage to be zero checked without 
interrupting the flow. The Dwyer A-471 Portable Test Kit 
includes such a device. 

L 

FLOW 

PIPE 

WATER FLOW AIR OR GAS FLOW 
DRAIN DRAIN 

L H 
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SERrES DS-4O FLOW SENSORS 

2-1/16 (52.4011 

FLOW CALCULATIONS AND CHARTS 

The following information contains tables and equations for 
determining the differential pressure developed by the DS­
400 Flow Sensor for various flow rates of water, steam, air

2-1/8 (53.98) 
or other gases in different pipe sizes. 

¡ 

This information can be used to prepare conversion charts 
to translate the differential pressure readings being sensed 

i into the equivalent flow rate. Where direct readout of flow is
3-5/8 (92.08) APPROX. 

required, use this information to calculate the full flow dif­
ferential pressure in order to specify the exact range of 

j Dwyer Magnehelic or Capsuhelic gage required. Special 
ranges and calculations are available for these gages at 
minimal extra cost. See bulletin A-30 for additional informa­
tion on Magnehelic and Capsuhelic gages. 

For additional useful information on making flow calculations, 
the following reference is recommended: Crane Valve Co. 
Technical Paper No. 410 "Flow of Fluids Through Valves, 

3/4 (19.051 DIA. Fittings and Pipe." It is available from Crane Valve Co., 104 
N. Chicago St., Joliet, IL 60431. Phone 815/727-2600. Price
including shipping is $20.00 

ij:y;.i
V16 (1.60) I


GA UP TO 12" PIPE 
11 (3.175)


GAP 14" PIPE AND UP 

Using the appropriate differential pressure equation from page 4, calculate the differential pressure generated by by the sen­
sor under normal operating conditions of the system. Check the chart below to determine if this value is within the recom­
mended operating range for the sensor. Note that the data in this chart is limited to standard conditions of air at 60°F (15.6°C) 
and 14.7 psia static line pressure or water at 70°F (21.1°C). To determine recmmended operating ranges for other gases, 
liquids andor operating conditions, consult the factory. 

Note the column on the right side of the chart which defines velocity ranges to avoid. Continuous operation within these can 
result in damage to the flow sensor caused by excess vibration. 

Pipe Sie Flow Operating Ranges Openg Ranges Velocity Ranges 
(Sche 40 up
to 20. SI wt 

for 241 

Coefficient 
ilK" 

Air (g 60°F & 14.7 psia 

(DIP Inches W.C.) 

Water ~ 70aF 

(DIP Inches W.C.) 

Not Recommended 
(Feet per Second) 

6 .706 0.70 to 51 2.54 to 187 83 to 124 
8 .675 0.64 to 28 2.31 to 102 53 to 79 
10 . .676 1.12 to 37 4.05 to 136 36 to 54 
12 .683 0.19 to 20 0.70 to 72 26 to 40 
14 .698 0.17 to 13 0.60 to 46 22 to 33 
16 .688 3.78 to 56 13 to 203 17 to 26 
18 .689 0.04 to 5.48 0.14 to 19 14 to 21 

20 .686 0.39 to 4.93 1.40 to 17 11 to 17 
24 .789 0.05 to 11 0.20 to 40 8 to 12 
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FLOW EQUATIONS DIFFERENTIAL PRESSURE EQUATIONS 

1. Any Liquid 

Q (GPM) = 5.668 x K x D2 X ì/ .6P/Sf 
1. Any Liquid 

.6P (in. WC) = 02 x Sf 

2. Steam or Any Gas 
K2 X D4 x 32.14 

Q (lb/Hr) = 359.1 x K x D2 x -V p x .6P 

3. Any Gas 

2. Steam or Any Gas
.6P (in. WC) = 02 

K2 X D4 X P x 128,900 

Q (SCFM) = 128.8 x K x 02 X P x .6P 
(T+460) x Ss 

3. Any Gas
.6P (in. WC) = 02 X Ss x (T+460) 

K2 x 04 X P x 16,590 

TECHNICAL NOTATIONS


The following notations apply: 

.6P Differential pressure expressed in inches of water column. 
Q Flow expressed in GPM, SCFM or PPH as shown in equation.
K Flow coefficient - See Values Tabulated on page 3. 
o Inside diameter of line size expressed in inches. For square


& rectangular ducts use D= V 4 x Height x Width 
7l 

P = Static Line pressure (psia) 
T = Temperature in degrees Fahrenheit (plus 460=oRankin)

p = Density of medium in pounds per cubic fbot 
Sf = Sp Gr at flowing conditions 

"--s = Sp G r at 600F


SCFM TO ACFM EQUATION


SCFM = ACFM (14.7 + PSIG) ( 520* )
x 14.7 460 + of


ACFM = SCFM x 14.7 + PSIG . 520

( 14.7 ) ( 460 + ° F )

POUNDS PER POUNDS PER ( 14.7 ) ( 460 + of )

CUBIC FOOT STD. = CUBIC FOOT ACT. x 14.7 + PSIG 520


POUNDS PER POUNDS PER ( 14.7 + PSIG) ( 520 )

CUBIC FOOT ACT. = CUBIC FOOT STD. x ; 14.7 460 + of

1 CUBIC FOOT OF AIR = 0.076 POUNDS PER CUBIC FOOT AT 60°F AND 14.7 PSIA 

*(520 = 460 + 60°) Std. Temp. Rankine


OCopyright 1997 Dwer Instruments, Inc. Printed in U.S.A 1/97 FR 72-440451-02




VISI-FLOAT(B FLOWMETERBULLETIN F-33

- Installation and Operating Instructions 

DIMENSIONS -IN INCHES 
Model VFA


A Model VF8 
4 

B 61/2
3

V. NPT Conn, 51¡2
'I. NPT Cocn"C III 

10-32 Thd. 31;2 
10-32 Thd.0 

'/2 
1/2E 

IY" 
F Ilf. Ilf2 
i 1 If. 

(OPEN) 2Yi. 
(BV or SSV MODELS ONLY) 2\\, 

K 4,/"
L r 6"1'2

I I lliM 
% 31.

(If. NPT EC MODELS ONLY)
N 

li, I 
(EC MODELS ONLY) li, 

SPECIFICATIONS 
Meter Body Acrylic plastic. Metering tube

machined into body 
Wetted Metal Parts Brass std. Stainless Steel optional. 
Floats Stainless Steel, Black Glass & Nylon 
Float Stops


Stainless Steel Springs


Pipe Connections

'I." NPT horizontal or vertical.


"0" Rings Buna-N 
Mounting Inserts 10-32xli" deep 
Scale Hot pressed into acrylic body 
Knobs ABS Plastic 
Pressure Rating To 100 P.S.1. maximum 
Temperature Rating To 1500 F. maximum 

curacy Model VFA, 5%; Model VFB, 3% of full scale 

FB o der ng numbers 85 and 86 have , NPT back connect ons 0 Y.r i 1,"connections. These ranges not available with valves. i r 3 "NPT end 

Dwyer Visi-Float (B Series Flowmeters are furnished in ,',1'0 
models (see Figure 1) each available in a broad choice of liow 
ranges with direct reading scales for air, gas or water. Installa­
tion, operation and maintenance are very simple and only a

few common sense precautions must be observed to assure long, 
trouble-free service.


CALIBRATION 
Each Dwyer nowmeter is calibrated at the factory. If at any 
time during the meter's life, you wish to recheck its calibration,
do so only with devices of certified accuracy. DO ;-OT allempt 
to check the Dwyer Visi-Float~ Flowmeter with a similar Do\\'-
meter as seemingly unimportant variations in piping and back 
preSSure may cause noticeable differences in the indicated read­
ing. If in doubt, return your Dwyer nowmeter to the facto,y.


It will be calibration checked for you at no charge. Before

proceeding with the installation of your Dwyer Visi-Floa¡:0

Flowmeter, check to be sure you have the model and now

range you require. 

lOCA TlON
TEMPERATURE, PRESSTJRE, ATMOSPHERE, A:\D \'1­
BHATION: Visi-FI()at~ Acrylic Flowmeters are exceptionally
tough and strong. They are designed for use at pressure, "p
to 100 PSI and temperatures up to 150 deg. F. DO :\OT L\-
CEED TH ESE LIMITS' The installation should not be ex-

F-î j'l
~ 
DWllfiTIUVlU.11I 

WICHICACrTl.11I 

--, i I 

__J I r 30 

1= 
g25 
1=r §2.0 
1=1 

Rl.5I I 
~I.O 
1­.._-. 

__J S.5 
SCfH AIR 
i I
r----,i I I Im¡ :.. L-î 
I I 

N 

Figure 1
 ~,~ l 

fUll OPEN


benzene, acetone, carbon tetrachloride, etc. The mounting panel
should be free of excessive vibration since it may prevent the 
unit from operating properly. 

I:\LET PIPII\G ReN: It is good practice to approach the 
:lowmeter inlet with as few elbows and restrictions as possible.
in e\'ery case the inlet piping should be at least as large as 
.he connection to the nowmeter i.e. 1/8" Iron Pipe Size. Length 
of inlet piping makes lItle difference for normal pressure fed


:¡O\l,:n1eters. 

For nol\meters on \'acuum air service the inlet piping should 
be as short and open as possible. This will allow operation 
c:ear atmospheric preSSure and thereby insure the accuracy of


;ne device. (Note that for vacuum air service the nol\ control 
'. ah-e if any, should be on the discharge side of the nowmeter.
¿ither the TI\1V unit or a separate in line valve may be ap-
"lied. ) 

!)!SCHARGE PIPING: As on the inlet, discharge piping should 
be at least as large as the nowmeter connection. In addition,

:or preSSure fed nowmeters on air or gas service the discharge 
"'ping should be as short and open as possible. This ,,-ill allo,,'
')peraiion of the now tiibe at near atmospheric pressure and 
."sure the accuracy of the device. This is of less importance

'_.n water or liquid Ool\meters since the Dowing medium is gen-
''''1~1\, incompressible and moderate back pressure I\ill not 
t_:feci the accuracy of the instrument as calibrated. 

tied to strong chlorine atmospheres or solvents such as


_,.:':,:_:._-:~:i_~.::~, 1" ',;

.....OWVÈ R';;iï;;;.. 
;_-f_:.':,~-'--.:,-§;:": .~;,.:;_-:;:.~."

; .' .'_.:',:.."c,,'-_¥vN.~_

P. 'b. BOX 373 ~rrVf§." J~j'iv E N T S, I NC~_ . .,. 

":''¥è~"h'¿n"".197879.8000 
!"Ç;~'~: .;.'.';.'.

. ";i'æ'~. ....~...êi:ty-" INDIANA 46360, U.S,A/ . -
Fàjt1219/872~9057 
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Series VF VISI.FLOAT(!

Models and Ranaes


Model VFA - 2" Scale


Range Order. Range 
Model VF8 4" Scale 

SCFH Air Ing No. 
Order- Range Order-LPM Air 

.1.1.0 1 

Ing No. SCFH Air Ing No. 
.06-.5 21 .3-3.0 50.2-2.0 2 .15-1.0 22 1-10 91.6-5.0 3 

2-20 511.0-10 4 .6-5 23 4-40 522.0-20 5 1.0-10 24 10-100 534.0-30 6 

5.0-50 7 
15-150 54 

3.0-25 25 20-200 5510-100 8 6-50 26 SCFM Air
20-200 9 10-100 27 .3-3.0 90 

CC Water
 Gal. Water 
CC AIrper min. 

per hour 
per min.


6-50 32 .6-5 41 100-1000 6010-100 33 2-10 42 LPM Air 
20-200 34 3-20 43 .2.4 65 

8-40 44 1-10 66 

1-20 67 

3-30 68 

4-40 69 
Model VF8-4" Scale CC Water 

Range Order-
per min. 

GPM Wafer Ing No. 2-30 82 

.2-2 85 Gal. Water 

86 per hour.5-5 

.8-12 80 
6-60 81 

POSITION AND MOUNTING 
All Visi-Float(; Flowmeters must be mounted in a vertical position 
with the inlet connection at the bottom and outlet at the top. 

SURFACE MOUNTING: Drill appropriate holes in panel using the 
dimensions shown in Figure 1. Hold the flowmeter in position in front 
of the panel and install the mounting screws through the panel from 
the rear. Pipe up inlet and discharge using RTV silicone sealant or 
Teflon(; tape on pipe threads to insure against leakage.


SURFACE MOUNTING ON PIPING ONLY: An alternate method 
of surface mounting omitting the mounting screws and supporting the 
Visi-Float(; Flowmeter on the connecting piping only is possible. For 
this method extra long or straight pipe threads should be used so that 
nuts may be run onto the pipe and later tightened against the back of 
the panel to retain the unit in proper position. Use the appropriate hole 
layout information from Figure i, but omit the small holes. 

MOUNTING ON PIPING ONLY WITHOUT PANEL: For a tem­
porary or laboratory type installation, the panel may be omitted
altogether and the flowmeter installed directly in rigid piping. Its light 
weight permits this without difficulty. 

OPERA TlON 
To start system, open the valve slowly to avoid possible damage_ Rate 
of flow is read at the point of maximum horizontal width for spherical 
floats or at the top of the largest diameter for non-spherical floats. Con­
trol valves on BV and SSV models are turned clockwise to reduce flow, 
counter clockwise to increase flow. A nylon insert is provided in the 
threaded section of the valve stem to give a firm touch to the valve 
and to prevent change of setting due to vibration. 

. 

CAUTION 
00 not completely unscrew valve stem unless flowmeter is

unpressurized and drained of any liquid. Removal while in 
service will allow gas or liquid to flow out front of valve body 
and could result in serious personal injury. For applications 
involving high pressure and/or toxic gases or fluids, special 
non-removable valves are available on special order. Contact 
factory for details. 

MAINTENANCE 
The only maintenance nonnally required is occasional cleaning to assure 
reliable operation and good float visibility. 

DISASSElvfBL Y: The flowmeter can be disassembled for cleaning.

simply disconnecting the piping, dismounting the unit from the pan 
and removing the top-plug-ball stop. Take out the ball or float by in­
verting the body and allowing.the float to fall into your hand. (Note: 
It is best to cover the discharge 'port to avoid losing the float through 
that opening.) When removing th float guide assembly on VFB models 
85, 86 and 87, be careful not to lose the short pieces of plastic tubing 
on both ends of the guide which serve as float stops. 

CLEANI1\G: The flow tube and flowmeter body can best be cleaned 
with a little pure soap and water. Use of a bottle brush or other soft. 
brush will aid the cleaning. Avoid benzene, acetone, carbon

tetrachloride, alkaline detergents, caustic soda, liquid soaps (which may 
contain chlorinated solvents), etc. and avoid prolonged immersion. 

REASSEMBLY: Reinstall the float, remount, connect and place the 
unit back in service. A little stop cock grease or petroleum jelly on 
the "0" rings will help maintain a good seal as well as facilitate


assembly. :\0 other special care is required. 

For VFB models 85 and 86, first install the lower fitting, next the 
float guide and float and finally the upper fitting and plug. Be certain 
that both ends of the float guide are properly engaged and the float 
is correctly oriented.


ADDITONAL INFORMA nON 
For additional flowmeter application information, conversion curves. 
factors and other data covering the entire line of Dwyer Visi-Float(! 
Flo\\meters. send for Bulletin FA i. 

.itho in U.S.A 12/90 

(ÇCopyrighl 1990, DWYER INSTRUMENTS. INC. . 
t~~à-i'/:;.írS ,., .,. !.:iii.
!~i~~iDWYER I NSTRU M ENTS,I NO",..'r",,: .. ......... i.(-J,;


;:',P.O. aq~373, Michigan City,lncjianå/p 
.'."'Phnnp',:::? 1 Q/s7Q.Annr\ 1:_... ".,Ln~';"'"',"': 

52-40241-00 
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Model 3051 Pressure Transmitter


NOTICE 

Read this manual before working with Ihe produoL. For personal and syslem safely. and for 
opUmum proucl penormeiice, make sure you thorougJily understand the contlin!:1 beforii
inslalrng,using,ormolnlalningthlsproucl. 
Wilhin thii Uniled Slales, ROSlmounllnc. has tw lolt-fell assistance numbiirs: 
CuslomerClintral 
Techlilcalsuppo,quoUng, quesfionsand order-relaled 
1-80-99-9307 (7:00 am 10 7:00 pm CST) 
Nort Amiirlcan RlIlIponse Coiiliir
Equipmenlsiiivceniieds. 
1-800-654-7768(24hours-includes Caiiada) 
Outside of thii United Siales, contecl your local Rosemounl'" reprasenlallve. 

,,CAUTION 

The produchi diiscribed In Ihis dOGumanl ere NOT desIgned for IIUclliaf-tUalìfied
epplicolionslhalrequlreapplicalions.Usingnon-nuclearqualifledproduclsin

nuclear-qualileihardwareorprouclmayciuseinaccuralareadirigs. 
For Informalion on Rosamount nuclaar-qualiled products, conlacl your local Rosemount 
Sales Represenlefive. 

Rosemounf Mode/3051 Smart Pressure Tfansmitt9/S may b9 pro/ecfed Ily on9 Of mor of /he
following: U.S. PalenfNos. 4466290, 4612812; 4791352; 4798089: 4818994; 4866435: 4878012:
4988990, 4926340; 5083091; 5122794: 5166678; 5248167; 5278543; 5287746; 5329818; 
5333504;5585777; 6017143; 6119047; 6295875; Des. 317266: Des. 318432; Des 342456. May
dep6nd on model. Other U.S. and foreign pafents issuad and pending. 

lagislafionloharroßlzeprouc!requlremenlsinlhe
( E Flsller-Rosemounliialisfies all obtigalioßs coming from

ONlEuropiian Union. 

lROSEMOUNT' EMERSON. 
WN.rosemounLcom Process Management 
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Section 1 Introduction 

USING THIS MANUAL The sections in this manual provide information on installng, operating, and 
maintaining devices from the Rosemount Model 3051 Smart Pressure 
Transmitter Family. The sections are organized as follows: 

Secllon 2: Installallon contains considerations, mechanical and electrical 
installation instructions. 

Section 3: Configuration contains commissioning, output check, basic 
setup, LCD display configuration, detailed setup, diagnostic and services, 
advanced functions and multidrop communication instructions. 

Section 4; Operation and MaIntenance contains calibration and trim 
procedures for HART protocol only. 

Section 5: Troubleshooting provides troubleshooting techniques for the 
most common operating problems. 

Appendix A: Reference Information supplies reference and specification 
data, as well as ordering information and spare parts tables. 

Appendix B: Product Certifications contains European directive 
information, Hazardous Location Certifcations, and approval drawings. 

Service Support To expedite the return process outside of the United States, contact the 
nearest Rosemount representative. 

Within the United States, call the Rosemount National Response Center using 
the 1-800-654-RSMT (776B) toll-free number. This center, available 24 hours 
a day, will assist you with any needed information or materials. 

The center will ask tor product model and serial numbers, and wil provide a 
Return Material Authorization (RMA) number. The center wil also ask for the 
process material to which the product was last exposed. 

'" .


Indivdualswliohandleprodui:lsexposedloehazardoussubslancei:navoidinjuiyil
lhgYIlr6inlorredolandunderslandthehazardThepmduclbeingrehimedwillrequIrg

lor each substance musl bea copy of the required Malerial Safely Dalii ShÐ8! (MSDS)
includedwithlhe relumed goos. 

Rosemount National Response Center representatives wil explain the 
additional information and procedures necessary to return goods exposed to 
hazardous substances. 

lROSEMOUNT' EMERSON. 
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lRANSMITTER The ModeJ 3051C CopJanar'Y design is offered for Differential Pressure (DP), 
OVERVIEW Gage Pressure (GP) and Absolute Pressure (AP) measIJrements, The Model 

3051 C utiizes Rosemount Inc. capacitance sensor technology tor DP and GP 
measurements. PiezoresisUve sensor technology is utilized in the Models 
3051T and 3051C AP measurements. 

The major components of the Model 3051 is the sensor module and the 
electronics housing. The sensor module contains the oil tiled sensor system 
(isolating diaphragms, oil fill system, and sensor) and the sensor electronics.
The sensor electronics are installed within the sensor module and include a 
temperature sensor (RTD), a memory module, and the capacitance to digital 
signal converter (C/O converter). The electrical signals from the sensor 
module are transmitted to the output electronics in the electronics housing. 
The electronics housing contains the output electronics board 
(microprocessor, memory module, digital to analog signal converter or D/A
converter), the local zero and span buttons, and the terminal block. The basic 
block diagram of the Modal 3051CD is ì1ustrated in Figure 1-1. 

For the Model 3051C design pressure is applied to the isolating diaphragms, 
the oil deflects the center diaphragm, which then changes the capacitance. 
This capacitance signal is then changed to a digital signal in the C/O 
converter. The microprocessor then takes the signals from the RTO and CIO 
converter calculates the correct output of the transmitter. This signal is then 
sent to the D/A converter, which converts the signal back 10 an analog signal 
and superimposes the HART signal on the 4-20 mA output. 

Figure 1-1. Btock diagram of 
operation
1--------- - - -- ------­
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MODELS COVERED The following Rosemount Model 3051 Pressure Transmilfers are covered by 
this manual: 

Model3051CD Differential Pressure Transmitter 

The Moder 3051CD measures differential pressures from 0.1 inH20 to 
2000 psi (0,02 to 13 800 kPa) with superior performance including 0.075% 
accuracy and 100:1 rangeabiliy. 

Model 3051CG Gage Pressure Transmitter 

The Model 3051CG measures gage pressures from 2.5 inH20 to 2000 psig 
(0,62 to 13 BOO kPa) using proven Rosemount capacitance cell technology. 

Model 3051CA Absolute Pressure Transmitter 

The Model 3051CA measures absolute pressures from 0.167 to 4000 psia 
(8,6 mmHga to 27 580 kPa) using a Rosemount patented piezoresistive
silicon sensor. 

Model 3051T Gage and Absolute Pressure Transmitter 

The Model3051T measures absolute and gage pressures from 0.3 to 
10000 psig/a (2,07 to 68 900 kPa). The Model 305H uses a single isolator 
design, microprocessor-hased electronics using a Rosemount patented 
piezoresistive silcon sensor. 

Model 3051 L Liquid Level Transmitter 

The Mode13051L provides precise level and specifc gravily measurements 
from 2.5 to B310 ¡nH20 (0,62 to 2 070 kPa) for a wide variety of tank 
configurations. 

Model 3051H High Process Temperature Pressure Transmitter 

The Model3051H provides high process temperature capability to 375 OF 
(191 .C) wilhout the use of remote diaphragm seals or capillaries. Modal 
3051 H transmitters are available for differential and gage configurations 
(3051HD and 3051HG). 

Model 3051P Reference Class Pressure Transmiller 

The Mode13051P, at 0.05% accuracy. is the mosl accurate pressure 
transmitter available. The Model3051P is ideal for fiscal and allocation 
metering. 

NOTE 
For Model 3051 with FOUNDATION'" fieldbus, see Rosemount Product Manual 
00809-0100-4774. 
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Section 2 Installation 
II 

Processlliiikscouldresultlndeiithor,llrlouslnlury. 
General Considerations. , , . , , , , , , , , , , , ' , , , . , , , , , , ,page 2.2 InslallBndUghleiiallfourBaiigebolls before applying pressure 
Mechanical Considerations"","""""""'" "page2.3
Draft Range Considerations "",'.'.""".""", page 2.3
Environmental Considerations ,.",'.'"""""", page 2-4 

00 not altBmpt 10 loosen or remove Bange bolls wh!J the lransmillerls
inseiviæ. 

Installation Procedures ."""""""""""" "page2-6 
Haiardous Locations,.,."",.""""""""", page 2-18
Installng the LCD Display "",.,.".""."""", page 2.19 
Models 305 and 306 Integral Manifolds ."""",'." page 2.22 

L!WARNING 

Replacement iiquipment Dr ipare part not approved by Roaemount Inc. for use
as spare pam could reduca the prolIiiure retall1lng capabilltleii of the lriiniimlltor
lIndmayrlinclarthliliilitrumantcliingerous. 

OVERVIEW The information in this section covers installation considerations. Dimensional 
drawings for each Model 3051 variation and mounting configuration are found 

Use only boils supplliid wilh lhe Model 3051 or sold by Rosemounllnc. as 
spam parIs lorthe Model 3051. 

on page A-13. 

SAFETY MESSAGES Procedures and Instructions in this section may require special precautions 10 II ." 
ensure the safely of the personnel performing the operation. Information that 
raises potential safety issues is indIcated by a warning symbol (&). Refer to 
the following safety messages before performing an operation preceded by 
this symbol. 

ImproperassamblyofmiirilroldlilotrBclltloiialhouslngclindamage 
sensormoclule. 

Forsafa assembly 01meniloldlo lrodiliollBI Banga,bolls musl break back 
plane ofnange web (i.e.,boltholdlbulmuslnolooiilac\modulehousiiig. 

Warnings 

L!WARNING GENERAL Measurement accracy depends upon proper installation ofthe transmitter 
CONSIDERATIONS and impulse piping. Mount the transmitter dose to the process and use a 

EJ;ploslona can result In death or serious Injury. minimum of piping to achieve best accuracy. Keep in mind the need for easy 
Do nol rBmovB UiB Irnnsmlltiir COViirs In explosive envlroiimenls when lhe 
clrcuilisUVB. 

accss, personnel safely, practfcal field calibration, and a suitable transmitter 
environment. Install the transmitter 10 minimize vibration, shock, and 

BolhlralismiUercoversmusl be lully Bngiigiid lomeiil 
Explosion-Proof requlmmiiiils. 

temperature fluctuation, 

Before connecliiig II communiclor Inllnexp!oslvelilmosphBrii, make sure the 
iristnimenlsinihelooparoinslalkldlriaccordancewithiiiirinsicallysaleor
iioii-iiicendivefieldwiriiigpriidlæs. 
Verifylhallheoper81iligBlmosphiireoflhetralismilterlsconsislenlwilIlhe
approprialehazardouslocallonsoorlifæ!ioiis. 

IMPORTANT 
Install the endosed pipe plug in unused conduit openings with a minimum of 
five threads engaged to comply with Explosion-Proof requirements. The 
transmitter is shipped with the plug Installed on transmitters ordered wilh CSA 
Explosion-Proof approval. 

II ." NOTE 
Limit use jf a continuous cyclic use of universal HART Commands ir other 

EIsclrlcli1 ihock can re,ult In dQath or nrJoulilnlury. 
, Avoldcoiilaclwilllheliiadsandlerminais. 

than Commands 1, 2 or 3. If there is a requirement to conduct additional 
continuous cyclic HART Commands, ptease consult factory. 

ROSEMOUNT' .
EMERSON. 
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MECHANICAL 
CONSIDERATIONS 

"Dimensional Drawings" beginning on page A-13 show dimensional drawings 
of Model 3051 transmitters. Figure 2-4 on page 2~10 shows installatIon 
examples. 

Reference Side Filerlng 
In gage applications it is important to minimize fluctuations in atmospheric 
pressure to which the low side isolator is exposed. 

NOTE 
For Models 3051CDO and 3051CD1, mount the transmitter solidly 10 prevent 

One method of reducing fluctuations in atmospheric pressure is to attach a 
length of tubing to the reference side of the transmitter to act as a pressure 
buffer. 

lilting. A lilt In the physical transmitter may cause a zero shift in the transmitter 
oufput. Another melhod is 10 plumb the reference side to a chamber that has a 

small venl to atmosphere. If multple draft transmitters are being used in 
an application, the reference side of each device can be plumbed to a 

NOTE chamber to achieve a common gage reference. 

Do not blow down impulse piping Ihrough the transmitter. For steam service, 
first, Isolale the transmitter then flush the lines and refill Ihe lines with water 
before resuming measurement. 

ENVIRONMENTAL 
CONSIDERATIONS 

The following guidelines can help optimize transmilter performance. Mount 
the transmitter to minimize ambient temperature changes. vibration, 
mechanical shock, and to avoid external contact with corrosive materials. 
Appendix A: Range and Sensor Limits on page A-6 lists the transmitter 

NOTE temperature operating limits. 
When the transmitter is mounted on its side, position the Coplanar flange to 
ensure proper venting or draining. Mount the flange as shown in Figure 2-4 on 
page 2-10, keeping drain/vent connections on the bottom for gas service and 
on the top for liquid servIce. 

NOTE 
The Model 3051 transmitter incorporates two independant seals between the 
process connection and the conduit connection. 

DRAFT RANGE Installation 
CONSIDERATIONS For the Model 3051CDO draft range pressure transmitter, it is best to mount 

the transmitter with the isolators parallel to the ground. Installng the 
transmitter in this way reduces oil head effect and provides for optimal 
temperature performance. 

Be sure the transmitter is securely mounted. Tilling of the transmitter may 
cause a zero shift in the transmitter output. 

Reducing Process Noise 

There are two recommended methods of reducing process noise: output 
damping and, in gage applications, reference side filtering. 

Output DampIng 
The output damping for the Model3051CDO is factory set to 3.2 seconds 
as a default. Ir the transmitter output is stil noisy, increase Ihe damping 
time. if faster response is needed, decrease the damping time. Damping
adjustment Information Îs available on page 3-16. 

2-3 2-4 
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Figure 2.1. Installation Flowchart INSTALLATION When choosing an installalion location and position, take into account the 
need for access to the transmitter. For dimensional drawing information seePROCEDURES 
page A-13. 

Process Flange Orientation 

Mount the process flanges with suffcient dearance for process connections. 
For safety reasons, place the drain/vent valves so the process fluid is directed 
away from you when the vents are used. In addilion, consider the possible 
need for a testing or calibralion input. 

Housing Rotation 

See "Consider Housing Rotation" on page 2-13. 

Terminal Side of Electronics Housing 

Mount the transmitter so that the terminal side is accessible. A 0.75-inch (19 
mm) dearance is requIred for cover removal. Use a conduit plug on the 
unused side of the conduit opening. 

Circuit Side of ElectronIcs HousIng 

Provide 0.75 inches (19 mm) dearance if possible for cover removaL. Three 
inches of clearance is required for cover removal if a display is installed. 

Exterior of Electronics Housing 

The integral span and zero adjustments are located under the certifications 
plate on the top of the transmitter. Allow a minimum of 1.0 inch of clearance 
above the transmitter if you Intend to use the integral zero and span 
adjustments. 

Cover Installation 

Always install the electronics housing covers metal-to-metal to ensure a 
proper seaL. 

Mount the transmitter The Model 3051C Pressure Transmitter weighs 5.7 Ibs (2,6 kg) without 
additional options. Optional mounting brackets available with the Model 3051 
allow mounting to a panel, wall, or 2-inch pipe. The 84 Bracket Option for use 
with the Coplanar flange and the Model 3051T is 316 SST with 316 SST bolts. 
"Mode13051T Dimensional Drawings" on page A-16 show bracket dimensions 
and mounting configurations for the 84 Option. 

MounUng Brackets 

Bracket opllons 81, B2, B3, B7, 88, and B9 are sturdy polyurethane painted 
carbn steel brackets designed for use in pipe or panel mounting the 
traditional flange (H2, H3, H4, or H7 option). The B1-83 brackets have 
carbon steel bolts, while the B7-89 brackets have stainless steel bolls. 
Bracket options BA and BC are stainless steel wilh stainless steel bolls. 
Dimensionally, these brackets are identical to the B1-B3 brackets used wilh 
the Rosemount Model 1151 Pressure Transmitter except for the length of the 
bolts used to mount the transmitter to the bracket. Bracket options B5/B6 are 
used far Model3051H transmitters. These bracket styles facilitate multiple 
mounting configurations, see "Model 3051 H Pressure Transmitter Exploded 
View and Dimensional Drawings" on page A-17. When installing the 
transmitter to one of the mountlng brackets, torque the bolts to 
125 inch-pounds. 
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Bolt Ins lallation
NOTE 
The transmitter is calibrated in a horizontal or vertical position at the factory. &Only use bolts supplied with the Model 3051 or sold by Rosemount Inc. as 
Mounting the transmitter in a position other than factory calibration position spare parts for the Model 3051 transmitter. Use the following bolt installation 
wil cause the zero point to shift by an amount equivslentto the liquid head. To procedure: 
reset the zero point, refer to "Sensor Tnm" on page 4-6. 1. Finger-tighten the bolts. 

2. Torque the bolts to the initial torque value using a crossing pattern
MountIng Bolts (see Table 2-1 for torque values). 
The following guidelines have been established to ensure a tight flange, 3. Torque the bolts to the final torque value using the same 
adapter, or manifold seaL. The Model 3051 is shipped with the crossing pattern. 
CoplanarfTradilional flange installed with four 1. 75-inch flange bolts or integral 
manifold installed with four 2.25-inch bolts. The following bolts are also 
available to facilitate other mounting configurations: Table 2-1. Bolt Installalion 

Torque Values 
Differentlal Pressure CS-ASTM.A445 Slarioard 300ln.-lb(J4N-m) 1ì50in.-lb(73N-m) 

Four 2.66-inch flange'adapter bolts for mounting the flange adapters to 31lìSST-OpiionL4 150in.-lb 17N-m 300in.-lb 34N-m 

the Coplanar flange wilh OF option or as a bolt kif. ASTM.A-193-B7M-Opllon L5 300 In.-Ib (34N-m) 1ì50In.-1b(73N-m) 
Mona -OplionLIì 300in-lb(34N-m) 1ì50in..lb(73N.m)

Four 2.25-jnch conventional manifold/flange bolts for mounting a 
three-valve manifold to the Coplanar flange when specified as an 
assembly or as a bolt kit. In this configuration, the 1. 75-lnch bolts may Figure 2-2. Tradilional Flange 
be used to mount the flange adapters to the process connection side of Boll Configurations 
the manifold. 

DIFFERENTIAL TRANSMITTER GAGE/ABSOLUTE TRANSMITER 
Gage'Absolute Pressure 

. Two 2.B6-inch flange/adapter bolls for mounting the flange adapters to 
the Coplanar flange with OF option or as a bolt kif. 

Figure 2-3 shows mounting bolts and bolting configurations for a Coplanar 
flange. Figure 2-2 for bolting requiremenls for alternate mounting Drlilnliint 

configurations. Stainless steel bolts supplied by Rosemount Inc. are coated DrllnNlnl
with a lubricant to ease installation. Carbon steel bolls do not require 
lubrication. No additional lubricant should be applied when Installing either 
type of bolL. Bolts supplied by Rosemount Inc. are identified by their head 
markings: 

Corbon Stul (CS) Head MarkIng. ()~~~C) eeee 1.5(44)x4 
1.50(38)x4 1.5 (44)x 4 1.50(38)x4

Slalnraii Steal (551) Head Markings NOO 
Dlm,ii,ron,afllIiiriichn(mllllm,IIi"j. 

.ThlilntdriirtrnlhIiF593_hud",arklnii
""ybli,nyl.ltlirbelwlilinAindM. 

& See .Safely Messages. on page 2-1 forcomplele Wlrnrng Infomillon. 

2-' 
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Figure 2-3. Mounting Bolts and Mounling Requirements 
Bolt Configurations far Coplanar 
Flange Refer to Figure 2-4 for examples of the following mounting configurations: 

TRNSMITTER WITH 3.VAlVE MANIFOLD liquid Flow Measurement
MANIFOLD/FLANGE BOLTS


FLANGE ADAPTERS Place taps (0 the side of the fine to prevent sediment deposits on the 
TRANSMITTER WITH AND FLANGE/ADAPTER BOLTS transmiUer's process isolators. 

FLANGE BOLTS (Dlfførønll.1 Conflgur.t1on Shown) Mount the transmitter beside or below the taps so gases can vent Into 
(he process line. 

Mount dralnlvent valve upward to aHow gases to venl.~ 
Gas Flow Measurement 

Place taps in the top or side of the line. 

. Mount the transmiter beside or above the taps so liquid wil drain Into 
the process line. 

Steam Flow Measurement 
Place taps (0 the side of the line. 

Mount the (ransmitter below the taps to ensure that the impulse piping 
will stay tiled with condensate. 

Fil impulse lines with water to prevent the steam from contacting the 
transmitter directly and to ensure accurate measurement start.up. 

1~.44l".4 
2.25 (57) II 4 NOTE 

In steam or other elevated temperature services, it Is important that 
temperatures at the coplanar process flanges not exceed 250 OF (121 .C) forTRANSMITTER WITH


FLANGE ADAPTERS AND transmitters with silicone fill or 165 OF (85 .C) for inert filL. In vacuum service, 
FLANGE/ADAPTER BOl1S these tomperature limits are reduced to 220 OF (104 .C) for silicone fill and 

160 OF (71 °C) for inert fil. Models 3051 L, 3051H, and the traditonal flange 
allow higher temperatures. 

Figure 2-4. Installation 
Examples 

GAS DR LIQUID SERVICE GAS SERVICE STEAM SERVICE 

Size FI/Description Qly in (mm)

DlfførenlllilPrelSure 

Flange Bolls 1.15(44) 
FlangefAdaplerBolls 2.88(13) 

~ 
ManitoldfFlangeBoI!s 2.25(51) 

GSlill/AbliolutBPraliliurell1 
2.88(13)_4
/

FlangeBolls 1.14(44) ~ 
FlangelAdaplerBolls 2.88(73) ~ 
(fJ MoJ05ITtiMmi'al3a..dI1clmOU'am/don"'''~¡fUbo¡slorNOTE proi:ss""rndi.

DlmenlllDnlilirn In Incheii (mllllmeteB). 
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Process Connections Model 3051C process connection When compressed, Teflon\\ O-rings tend to cold flow, which aids In their 
sealing capabilties. Whenever you remove flanges or adapters, visually

Model 3051 process connections on the transmitter flange are V4-18 NPT. inspect the Tefton O-rings. Replace them if there are any signs of damage,
Flange adapter unions with '12-14 NPT connections must be ordered using such as nicks or cuts. If they are undamaged, you may reuse them. If you
the OF option. The threads are Class 2; use your plant-approved lubricant or replace the O-rings, retorque the flange bolts after installation to compensate
sealant when making the process connections. The process connections on for cold flow. Refer to the process sensor body reassembly procedure in
the transmitter nange are on 2'/&-Inch (54 mm) centers to allow direct Section 5: Troubleshooting.
mounting to a three-valve or five-valve manifold. Rotate one or both of the 
flange adapters to attain connection centers of 2 inches (51 mm), 2'/8 inches Model 3051T Process Connection 
(54 mm), or 2114 inches (57 mm). See page 2-12 for informalion on the Model
305H process connection. 

&WARNING 
&lostall and tighten all four flange bolts before applying pressure, or process 

leakage will result. When properly Installed, the flange bolls wil protrude Do nol apply lorque direcUy 10 Iha 9an90rmodule. Rol.lion bameen the sensor module
through the top of the module housing. Do not attempt to loosen or remove and the proca9S conmicllon avoid damiige, ap plylorque can damage Uia akiclronics.To 

pross oonnei:lion.the flange bolls while the transmitter Is in service. only 10 Ihe hex-shBped 

To install adapters to a Coplanar flange, perform the following procedure: 

1. Remove the flange bolls.
2. Leaving the flange in place, move the adapters into position with the

O-ring Installed. 

3. Clamp the adapters and the Coplanar flange to the transmitter
module using the larger of the bolts supplied. SansorModula 

4. Tighten the bolts. Refer to "Mounting Bolts" on page 2-7 for torque
specifications. 

&WARNING 
Impulse PipIng 

FailurlllolnslallpropernanglladaplerO.ringscancauseprocssleaks,whirotan The piping between the process and the transmiter must accurately transferrosullindealhorseriousinjury. 
Thamollanglladaplarsariidlslinguished 

the pressure to obtain accurate measurements. There are five possibleby unIque O-ringgroves. On Iyuse lhe sources of error: pressure transfer, leaks, friction loss (particularly if purging isO-ring Ihalls designed lor ¡Is sp~ifc flnge adapler, as shown below. 
used), trapped gas in a liquid line, liquid in a gas line, and density variations 
between the legs.

MODELS 30515/3051/3001/3095/2024


1ftl.
Model.3051S 3051C 202.4 Tofton Based-= 

Eliilomar 

I Tefton -=EI..tomør -= 
ReIer 10 lha Spare ParlsUslln Appendix A: Rllfereni: Dam for lha cORecl part numbers 
ollhe nangB adaplers and O-rings desIgned for Model 3051 transmllers. 

2-11 
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The best location for the transmiUer in relation to the process pipe depends on Set Jumpers 
the process itself. Use the following guidelines to determine transmitter 
location and placement of impulse piping: 

Keep impulse piping as short as possible, 

For liquid service, slope the impulse piping at least 1 inch per foot 
(8 em per m) upward from the transmitter toward the
pror.ess connection, 

For gas service, slope the impulse piping at least 1 inch per foot (8 cm 
per m) downward from the transmitter toward the 
process connection. 
Avoid high points in liquid lines and low points in gas lines. 

Make sure both impulse legs are the same temperature. 

Use impulse piping large enough to avoid friction effects 
and blockage. 

Vent all gas from liquid pIping legs. 

When using a sealing fluid. fill both piping legs to the same leveL. 

When purging. make the purge conneclion close to the process taps 
and purge through equal lengths of the same size pipe. Avoid purging 
through the transmitter. 

Keep corrosive or hot (above 250 "F (121 "Cn process material out of 
direct contact with the sensor module and flanges. 

Prevent sediment deposits in the impulse piping. 

Keep the liquid head balanced on bolh legs of the impulse piping. 

Avoid conditions that might allow process fluid to freeze within the 
process flange. 

Consider Housing The electronics housing can be rolaled up to 180 degrees (left or rlght) to 
improve field access or to belter view the optional LCD display. To rolate theRotation 
housing, perform the following procedure: 

1. Loosen the housing rotation set screw using a RIM_in. hex wrench,

2. Turn the housing up 10 180 degrees to the left or right of its original
(as shipped) position. Do not rotate the housing more than 180
degrees without first performing a disassembly procedure (see 
"Disassembly Procedures" on page 5-3). Over-rotation wil sevElr 
the electrical connection between the sensor module and the 
electronics module. 

3. Retlghten the housing rolation set screw.

2-13 2-14 
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Figure 2-5. Electronics Board Figure 2-7. Low Power 
Transmitter Electronics Boards 

NOTE 
Security jumper not installed =- Not Write Protected 
Alarm jumper not installed = High Alarm 

Figure 2-6. Model 3051 with 
Optional LCD Display Standard Low Power 

Connect Wiring and 
Power Up
~ 

NOTE 
Security jumper not installed = Not Write Protected 
Alarm jumper not installed = High Alarm 

SecurIty (Write Protect) 

There are three security methods with the Model 3051transmilter: 

1. Security Jumper: prevents all writes to transmitter configuration.

2. Local Keys (Local Zero and Span) Softare Lock Out: prevents
changes to transmitter range points via local zero and span 
adjustment keys. With local keys security enabled, changes to 
configuration are possible via HART, 

3. Physical Removal of Local Keys (Local Zero and Span) Magnetic
Bultons: removes abilty to use local keys 10 make transmitter range 
point adjustments. With local keys security enabled, changes to 
configuration are possible via HART. 

NOTE 
If the security jumper is not installed, the transmitter will continue to operate in 
the security OFF configuration. 

You can prevent changes to the transmitter configuration data with the write 
protection jumper. Security is controlled by the security (write protect) jumper 
located on the electronics board or display face. Position the jumper on the 
transmitter circuit board in tho "ON" position to prevent accidental or 
deliberate change of configuration data. 

If the transmitter write protection jumper is in the "ON" position, the transmitter 
wil not accept any "writes. to its memory. Configuration changes. such as 
digital trim and reranging, cannot take place when the transmitter security is 
on. 

Configuring Transmltler Alarm and Security Jumper Procedure 

To reposition the jumpers, follow the procedure described below. 

1. If the transmiter is installed, secure the loop and remove power.

& 2. Remove the housing cover opposite the field terminal side. Do not 
remove the transmitter covers in explosive atmospheres when the 
circuit is live. 

3. Reposition the jumpers as desired.
Figure 2-5 shows the jumper positions for the electronics board. 

Figure 2.6 shows transmitters with an optional LCD display. 

Figure 2.7 shows the jumper positons for low-power transmitters. 

& 4. Reattach the transmiUer cover. Transmitter covers must be fully 
engaged to meet Explosion-Proof requirements. 

Reference Manual 
00809-01004001, Rev EA 

December 2002 

l 
VOLTAGE OUTPUT TRNSMITTER SECURITY 

JUMPER POSITONS JUMPER POSITIONS 

~ 0.8-.2 V de ~ WrlleProteelON
~ ~ 
~ 1-5Vde ~WrltiprotiietOFF 

NOTE 
Security jumper not installed =- Not Write Protected 
Alarm jumper not installed = High Alarm 
Voltage output jumper not installed =- 1-5 V 

NOTE 
Use shielded twisted pairs to yield besl results. In order to ensure proper 
communication, use 24 AWG or larger wire, and do not exceed 5000 feet 
(1 500 meters). Installed signal wirIng should not be run together and should 
not be in the same cable tray as AC power wiring. 

The transmitter terminal block is in the compartment of the electronics 
housing labeled "FIELD TERMINALS." The other compartment contains the 
transmitter electronics module. Connections for the HART.based 
communicator are attached beneath the terminal screws on the terminal 
block. You can connect the Rosemount Model 282 Loop Valida lor at the 
signal terminals to provide power to the transmitter temporarily for calibration 
or diagnostic purposes. Or you can aUach it to the test connections on the 
terminal block of the transmitter for indication purposes. Figure 2-8 shows 
power supply load limitations for the transmitter. 
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To make connections, perform the following procedure: Power supply for low power transmitters 

& 1. Remove the housingcover on the side marked "FIELD TERMINALS." low-power transmitters require a 6-12 V dc external power supply. 
Do not remove the cover in explosive atmospheres when the circuit is 
IiVB. All power to the transmitter is supplied over the signal wiring. 

Figure 2-8. Power Supply load& 2. Conneclthe lead that originates at the positive side of the power limitations, 4-20 mA Mai. Loop Re,l,tsncÐ. 43.5 x (Power Supply Voltage-10.5)
supply to the terminal marked "+" and the lead that originates from the Transmiters 
negative side of the power supply to the terminal marked "- ". Avoid 1935 
contecl with the leads and terminals. 00 not connect the powered 
signal wiring to the test terminals, Power could damage the test diode 1500 
in the test connection. .. 

3, Plug and seal unused conduit connections on the transmiller housing ~ 1000 
to avoid moisture accumulation in the terminal side of tho housing. If 2­
you do not seal the unused connections. mount the transmitter with 
the electrical housing positioned downward for drainage. Install wiring l 500 
with a drip loop. Arrange the drip loop so the boltom is lower than the 
conduit connections and the transmitter housing. 

Inductive-based transient protectors, including the Rosemount Model 470, 
can adversely affect the output of Model 3051 4-20 mA transmitters. 00 not 
USB the Model 470 for transient protection with the Model 3051. If your Voltge (Vde) 
application requires transient protection. install the Transient Protection Communlcitlon requlrei 11 mInImum loop "'.I...ne" tr 2SQ ohmii.
Terminal Block (Section 5: Troubleshooting). 

(1) For CSA approval, pow"r supply must not Dxceed 42.4 V.
Signal Wiring Grounding 

Do not run signal wiring In conduit or open trays with power wiring, or near HAZRDOUS The Model 3051 has an Explosion-Proof housing and circuitry suitable for 
heavy electrical equipment. You may ground the signal wiring at anyone point LOCATIONS intrinsically safe and non-incendive operation. Individual transmiters are 
on the signal loop, or leave it ungrounded. The negative terminal of the power clearly marked with a tag Indicating the certifcations they carry. See 
supply is a recommended grounding point. Device must be properly grounded Appendix B: Product Certifcations for specifc approval categories and 
or earthed according to local electric codes. installation drawings. 

Power Supply for 4-20 mA Transmitlers 
IMPORTANT NOTE


The dc power supply should provide power with less than 2 percent ripple. Once a device labeled with multiple approvallypes is insfalled, it should not 
The total resistance load is the sum of the resistance of the signal leads and be reinstalled using any other approval types. PermanenUy mark the approval 
the load resistance of the controller, indicator, and related pieces. Note that label to distinguish it from unused approval types. 
the resistance of intrinsic safety barriers, if used, must be included. See 
"Power Supply Effect" on page A-5 for additional power supply information. 

Grounding the The transmitter case should always be grounded in accordance with national 
and local electrical codes. The most effective transmiller case groundingTransmitter CaseNOTE method is direct connection to earth ground with minimal Impedance.

A minimum loop resistance of 250 ohms is required to communicate with a Methods for grounding the transmitter case indude:
HART Communicator. If a single power supply is used to power more than 
one Model 3051transmiUer, the power supply used, and circuitry common to Internal Ground Connection: The Internal Ground Connection screw 
the transmitters, should not have more than 20 ohms of impedance at is inside the FIELD TERMINALS side of the electronics housing. This 
1200 Hz. screw is identified by a ground symbol (($), and is standard on all 

Model3051lransmitlers. 
External Ground Assembly: This assembly is included with the 
optional transient protection terminal block (Option Code T1), and it is 
included with CESIICENElEC Flame-Proof Certification (Option Code 
E8), BASEEFAICENELEC Intrinsic Safety Certification (Option Code 
11), and BASEEFA Type N Certification (OpUon Code N1). The External
Ground Assembly can also be ordered wÎlh the transmitter (Option 
Code V5), or as a spare part (03031-0398~0001l. 

& Soo 'SafelyMessliges. on page2-1 (orcomplele warning inronnalion. 
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The meter kit includes:
NOTE 
Grounding the transmitter case using the threaded conduit connection may one LCD display assembly 
not provide a suffcient ground. The transient protection terminal block (Option one extended cover with O.ring installed
Code T1) does not provide transient protection unless the transmiter case is two nylon standoffs
propei1y grounded. Use the above guidelines to ground the transmitter case. 
Do not n.n the transient protection ground wire with signal wiring as the two captive screws 
ground wire may carry excessive current if a lightning strike occurs. one ten.pin interconnection header 

Use the following procedure and Figure 2-9 to install the lCD display. If the 
INSTALLING THE display is an upgrade from a previous version, upgrade the electronics board 

LCD DISPLAY before attempting to install the display. 

1. lE the transmitter is installed in a loop, THEN secure the loop and
disconnect power.

Figure 2-9. OptionallCD 
& 2. Remove the transmilter cover opposite the field terminal side. Do notDisplay 

remove the instrument covers in explosive environments when the 
circuit is alive. 

3. Remove the failure mode and alarm jumpers from the electronics
module and insert them in their new positions above and below the 
display readout on the display assembly. 

Edllndød NOTECover 
On previous versions, remove only the alarm jumper. 

4. Insert the interconnection header in tho ten-pin socket exposed by
removal of the jumpers. (Previous versions of the display use a 
six-pin connector.) 

5. Remove the two captive screws from the electrnics module. To do
so, loosen the screws to release the module, then pull out the screws

For transmitters ordered with the lCD display, the display is shipped installed. unti they are stopped by the captive thread inside of the circuit board
Installing the display on an existing Model 3051 transmitter requires a small standoffs. Continue loosening the screws and remove them.
instrument screwdriver and the display kit. 

6. If necessary, rotate the electronics housing up to 180 degrees (left or
The kits vary depending on the version of transmitter electronics. Examine the right) to improve field access or to belter view the lCD display. To 
following numbers carefully to ensure you are installng the correct kit. rolate the housing: 

For Use with Shrouded Electronics Board a. Loosen the housing rotation set screw using a 9/64_in. 
hex wrench. 

Meter Kits b. Turn the housing up to 180 degrees to the left or right of its original 
Option M5: PIN 03031-0193-0101 (Aluminum housing) (as shipped) position. Do not rotate the housing more than 180
Option M6: PIN 03031-0193-0111 (SST housing) degrees without first performing a dlBaB8embly procedure 

(see "Disassembly Procedures" on page 5-3). Over-rotation
For Use with Non-Shrouded Electronics Board wil sever the electrical connecllon between the sensor 

module and the electronics module. 
Meier Kils c. Relighten the housing rotation set screw.
Option M5: PIN 03031-0193-0001 

Option M6: PIN 03031-0193-0011 

& Soo "Safely Messages. on page 2-1 foroomplela warning Information. 
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7. Decide which direction to orient the display. Insert the long display
screws into the two holes on the display assembly that coincide with 
the holes on the electronics module. You can install the display In 
90-degree increments for easy viewing. Position one of the four 
connectors on the back of the display assembly to accept the 
interconnection header. 

8. Attach the display assembly to the electronics module by threading
the screws into the captive threads and attaching the display 
assembly to the interconnection pins. Tighten the screws to secure 
the display assembly and electronics board in place. 

Lß 9. AlIach and tighten the extended cover. Transmitter covers must be
fully engaged to meet Explosion-Proof requirements and to achieve 
the proper environmental seaL. 

Note the following LCD temperature limits: 
Operating: -4 to 175 OF (-20 to 80 "C) 

Storage: --0 to 185 OF (-40 to 85 °C) 

NOTE 
Electronics board revision 5.3.163 or later (all shrouded designs) are able to 
verif alarm current levels. After replacing the transmitter electronics board, 
sensor module, or LCD dIsplay, an alarm level test is recommended before 
returning the transmitter to service (see page 3-19). 

& Sae 'Safely Messages' on page 2-' for complete wamlng informalion. 
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Section 3 Configuration 

Commissioning on Ihe bench with HART. . page 3.2 
Model 275 HART Communicator , page 3-4 
Review Configuration Data. .. . page 3.7 
Check Output . . . page 3-7 
Basic Setup ....... .....page3-8

LCD Display . .. page 3-16 
Detailed Setup .. . page 3-19 
Diagnostics and Service . page 3-21 
Advanced Functions ... .page 3-22
Multidrop Communication . . . ........page3-25


OVERVIEW This secUon contains information on commissioning and operating Model 
3051 Smart Pressure Transmitters. Tasks that should be performed on the 
bench prior to installation are explained in this section. 

For your convenience, HART communicator fast key sequences are listed for 
each software function. If you are unfamiliarwifh the communicator or how to 
follow fast key sequences, please refer to your communicator manual for 
communicator operations. 

SAFETY MESSAGES Procedures and Instructions in this section may require special precautions to 
ensure the safety of the personnel performing the operations. Information that 
raises potential safety issues is indicated by a warning symbol (Lt). Refer to 
the fOllowing safety messages before performing an operation preceded by 
this symboL. 

Warnings 

'"WARNING 

Explolilonliun resultIndØlth or ierloui InJury. 
00 not remove the lransmiller GOvers in explosive environments when Uia Gircil is 
live. 
Transmiller cove~ musi be fully engaged 10 meet Explosion-Prof reulremenl!. 
Belore connecting a cxmmunlca!or In on explosive almosphere, make suriilhe 
InS!lUmen\sln Ilaroop areln91alled InaccrdanæYilhìrlrin8k.a~ysafeDr
nonirændlvefieldYiringpraclices. 

MODELS 305 AND 306 The Model 305 is available in two designs: Traditional and Coplanar. The 
traditional Model 305 Integral Manifold can be mounted to most primaryINTEGRAL MANIFOLDS 
elemenls wilh mounting adapters in the market today. The Model 306 Integral 
Manifold is used with In-line transmitters to provide block-and-bleed valve 
capabilities of up to 10000 psi (690 bar). 

Figure 2-10. Integral Manifolds 

. 
~ 

~':I .t
COPLANAR DESIGN IN-LINE DESIGN ¡¡ 

Model 305 Integral To inslall a Model 305 Integral Manifold to a Model 3051 transmitter: 
Manifold Installation & 1. Inspect the Tenon sensor module a-rIngs. It the a-rings are undamaged,
Procedure reusing them is recommended. If the a-rings are damaged (if they have 

nicks or cuts, for example), replace them with new a-rings. 

IMPORTANT 
If replacing the a-rings. take care not 10 scratch or deface the a-ring grooves 
or the surface of tho isolating diaphragm while you remove the damaged 
a-rings. 

2. Install the Inlegral Manifold on the sensor module. Use the four 2.2S-in. 
manifold bolts for alignment. Finger tighten the bolls, then tighten the 
bolls incrementally in a cross palfern to final torque value. See "Mounting 
Bolts" on page 2-7 for complete bolt installation Information and torque 
values. When fully tightened, the bolts should exlend through the top of 
the module housing. 

3. If the Teflon O.rings have been replaced, the flange bolts should be
re-tightened after installation to compensate for cold flow of the a-rings. 

NOTE 
Always perform a zero trim on Uie transmitter/manifold assembly after 
installation to eliminate mounting effects. 

Model 306 Integral The Model 306 Manifold is for use only with a Model 3051T transmitter. 
Manifold Installation &Assemble the Model 306 Manifold to the Model3051T transmitter with a 
Procedure thread sealant. 

& See 'Safely Messages' Oil page 2-1 for GOmplele wamìng information. 
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I" 

Eliictrli;lahiickcanriisultlndii81horlirloulilnlury. 
Avoid contact with the leads and terminals. High voltage thai may be prasen! on
leads can ceuse eleclrical shock 

COMMISSIONING ON Commissioning consists of testing the transmitter and verifying transmitter 
THE BENCH WITH HART configuration data. You may commission Model 3051 transmillers either 

berore or after installation. Commissioning the transmiter on the bench 
berore installation using a HART-based communicator or AMS ensures that 
all transmiter components are in good working order and acquaInts you with 
the operation of the device. 

&. To commission on the bench, connect the transmitter and the communicator 
as shown in Figure 3-1 and 3-2. Make sure the instruments in the loop are 
installed in accordance with Intrinsically safe or nonincendive field wiring 
practices before connecting a communicator or AMS in an explosive 
atmosphere. Connect the communicator leads at any termination point in the 
signal loop. It is most convenient to connect them 10 the terminals labeled 
"COMM" on the terminal block. Connecting across the "TEST" terminals will 
prevent successful communication. To avoid exposing the transmitter 
electronics to the plant environment after installation. set alltransmitler 
jumpers during the commissioning stage on the banch. 

For 4-20 mA transmillers, you wil need a power supply capable of providing 
10.5 to 55 V dc at the transmitter, and a meter to measure output current. To 
enable communication, a resistance of at least 250 ohms must be present 
between the communicator or AMS loop connection and the power supply. Do 
not use inductive-based transient protectors with the Mbde13051. 

For more information on the Model 275 HART Communicator see documenl 
00275-8026-0002. AMS help cen be found in the AMS on-line guides within 
the AMS system. 

Setting the Loop to Whenever you are preparing to send or request data that would disrupt the 
Manual loop or change the output of the transmitter, you must set your process 

application loop to manuaL. Both the HART Communicator Model275 and 
AMS wil prompt you to set the loop to manual when necessary. Keep in mind 
that acknowledging this prompt does not set the loop to manuaL. The prompt 
is only a reminder; you have to set the locp to manual yourself as a separale 
operation. 

ROSEMOUNT' EMERSON. 
& See 'SafelyMessoges- on page 3-' for GOmplBle warning inlomiation.l

ww.rosemount.com Process Management ,-, 



Reference Manual Reference Manual 
00809-0100-4001, Rev EA 00809-0100-001, Rev EA 
December 2002 Model 3051 Model 3051 December 2002 

Wiring OIagrams Bench Hook-up MODEL 275 HART A check (j) indicates the basic configuration parameters. At minimum, lhese 
COMMUNICATOR parameters should be verified as part of the configuration and startup

Connect the bench equipment as shown in Figure 3-1 and 3-2, and turn on procedure.
the HART-based communicator by pressing the ONfOFF key. The 
communicator wil search for a HART -compatible device and wil indicate Table 3-1. The Model 275 HART Communicator Fast Key Sequence
when the connection is made. If the communicator fails to connect, it wil 1i~1"" ;:1;~J~I!¡,ili1.'.indicate that no device was found. If this occurs, refer 
to Troubleshooting page 5-1. Alarm and Saluralion levels 1,4,2,7

Analog Oulput A1lJrm Typø 1,4,3, 2, 4 
Bursl Mode Conlrol 1,4,3,3,3Field Hook-up BurslOpørallon 1,4,3,3,3

Figures 3-1 and 3-2 ilustrate wiring loops for a field hook-up with a HART Custom Mater Configuration 1, 3, 7, 2CustonMeterVelue 1,4,3,4,3Communicator or AMS. Signal point may be grounded at any point or left ,I Damping 1,3,6ungrounded. Data 1,3,4,1Descriplor 1,3,4,2
Diiijtiil ToAnalog Tri (4-20 mA Outpul) 1,2,3,2,.1
DisibllilocalSpanlliroAdjlislmant 1,4,4,1,7
FialdDeYicelnrormelion 1,4,4,1 
FullTrim 1,2,3,3
Kaypadlnplil-RarBrige 1,2,3,1,1
local Zero andSpiinCorilml 1,4,4,1,7loopTBst 1,2,2
lower Sensor Trim 1,2,3,3,2Message 1,3,4,3MelerOplions 1,4,3,4
Number of Requested Preambles 1,4, 3, 3, 2 
PollMdress 1,4,3,3,1
Poll a MullidmppadTransmiler left Arrw,4, 1, 1j RarigeValues 1,3,3Rerenge 1.2,3,1
Scaled DIA Trim (4-20mAOulpul) 1,2,3,2,2
SelrTest(TrarismIIlBr) 1,2,1,1
Serisorlnfo 1,4,4,2

SensorTemperaliira 1,1,4SerisorTrimPoinls 1,2,3,3,5Slatus 1,2,1,1
Figure 3-2. Wiring (Low-Power) j Tug 1,3,1


,I. TrBnsferFunction OulpulType) 1,3,5(Se1Ung
Trarismiler Security (Write Prolacl) 1,3,4,4 
Trim Analo OUlplll 1,2,3,2

j Unils(ProessVariable) 1,3,2UppirSensorTrim 1,2,3,3,3ZeroTrì 1,2,3,3,1 
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Figure 3.3. HART 
Communicator menu tree for 

Figure 3-4. HART 
Communicator menu tree for low 
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REVIEW 
CONFIGURATION DATA 
IHARTComm 11,5 I 

NOTE 
Information and procedures in this section that make use of HART 
Communicator fast key sequences assume that the transmitter and 
communicator are connected, powered, and operating correctly. If you are nol 
familiar with the HART Communicator refer to the HART Communicator 
manual, document 00809.01 00-4275 

HART Communicator 

Before you place the transmitter into operation, review the transmitter 
configuration data below which was set by the factory. 

TransmillerModElI 
To, 
Dale 
Message 
Minimumspan 
4and 20mA points
Damping 
Sacurity&il!lng (on,off 
InlegralDisplay 
IsollIlOlMalerial 
O-RingMeiiirial 
Riimoleseal(lyp, fil fluId, 
isolalOlmalerilil,number) 
Address 

T",o 
Range 
Oescriplor 
Minimum and Maximum Siinsor Limits 
Units 
Oulput(linearorsq.rool) 
A1ÐrmSIi~ing(high,liiw) 
LocIZeroISplinKeys(enabled,dislibTed) 
Sensor Fill 
FlangEl(lyp,rnllirIEll) 
DraifNen! 
TrElnsmillirslN 

SElnsorslN 

Sensor Temperature 
1 HARTConim 11,1,4 

AMS 

Right click on tho device and select "Configuration Properties~ from the menu. 
Select the tabs to review the transmitter configuration data. 

CHECK OUTPUT Before performing other transmitter on-line operations, review the digital 
output parameters to ensure Ihat the transmiter is operating properly and is 
configured to the appropriate process variables. BASIC SETUP 

Process Variables 
1 HARTComm. 11,1 

HART Communicator 

The process variables for the Model 3051 provide the transmitter output, and 
are continuously updated. The process variable menu displays the following 
process variables: 

Set Process Variable 
Units 
I HARTComm. 11,3,2 

Pressure 
. Percent of Range 
. Analog Output 

The pressure reading in both Engineering Units and Percent of Range wil 
continue to track with pressures outside of the defined range from the lower to 
the upper range limit of the sensor module. (Previous versions of the softare 
wil track with pressure up to 105% of span and remain there as pressure 
increases.) 

,-, 
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Set Output 
I HARTComm. 11,3,5 

Activate the transmitter square root output option to make the analog output 
proportional to flow. As the input approaches zero, the Model 3051 
automatically switches to a linear output in order to ensure a more smooth, 
stable output near zero. See Figure 3-5. 

Figure 3-5. Square Root Output 
Transition Point 

The transition from linear to square root is not adjustable. It occurs at 0.8% of 
renged pressure input or 9% of full-scale flow output in transmitters with 
Revision 5.2 or higher softare. In earlier softare, the transiton point 
occurred at 4% of ranged pressure input, or 20% of full scale flow output. 

From 0 percent to 0,6 percent of the ranged pressure input, the slope of Ihe 
curve is unity (y = x). This allows accurate calibration near zero. Greater 
slopes would cause large changes in output for small changes at input. From 
0.6 percent to 0.8 percent, the slope of the curve equals 42 (y = 42x) to 
achieve continuous transition from linear to square root at the transition pain!. 

HART Communicator 

Enter the fast key sequence below "Set Output (Transfer function)." 

AMS 

Right click on Ihe device and select "Configuration ProperliesR from the menu. 

1. In the Basic Setup tab, use "Xfer fnctn" drop down menu to select output, 
click Apply. 

2. An "Apply Parameter Modifcations" screen appears, enter desired 
information and click OK, 

3. After carefully reading the warning provided, select OK. 

Selecling Output Range for Low-Power Output Transmitters 
Rerange 

Low power Iransmitters output either 1-5 V dc or 0.8-3.2 V dc depending on 
the position of the voltage output jumper. To reposilion the voltage oulput 
jumper, follow the procedure described on page 2-14. 

NOTE 
Default low power oulput is 1-5 V de. After changing output between 1-5 V 
and 0.8-3.2 V, penorm a low power output trim. 
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NOTE 
Regardless of the range points, the Model 3051 wil measure and report all 
readings within Ihe digital limits of the sensor. For example, if the 4 and 20 mA 
points are set to 0 and 10 ¡nH20, and the lransmitter detects a pressure of 
25 inH20, it digitally outputs the 25 ¡nH20 reading and a 250% of span 
reading. However, there may be up to :15.0% error associated with output 
outside of Ihe range points. 

AMS 

Right click on the device and seleel "Process Variables..." from the menu.The 
process variable screen displays the foHowing process variables: 

Pressure 
Percent of range 

Analog output 
Sensor temperature 

The Model 3051 contains a temperature sensor just above its pressure 
sensor in the sensor module. When reading this temperature, keep in mind 
thai this is not a process temperature reading. 

HART Communicator 

Enter the fast key sequence below "Sensor Temperature" 10 view the sensor 
temperature reading. 

AMS 

Right click on the device and select "Process Variables..: from the menu. 
"Snsr Temp" is the sensor temperature reading. 

The PV Unit command sets the process variable units to allow you 10 monitor 
your process using the appropriate units of measure. Selecl from the following 
engineering units: 

inH20 ba, 
inHg mbar 

ftHiO g/cm2 

mmH20 kg/cm2 

mmHg Pa 

psi kPa 

torr aIm 

inH20 at 4 °C(l) mmH20 at 4 .Clll 
(1) Not /IVaUabJii wrh Iowpowir orpnvious Moo/l/J051 /rnsm~t/l",.

AMS 

RighI click on the device and select "Configuration Properties~ from the menu. 
In the Basic Setup tab, use "Unit" drop down menu 10 select units. 
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&NOTE 
For a flow turndown of less than 10:1ll is not recommended to penorm a 
square root extraction in the transmitter. Instead, perform the square rool 
extraction in the system. 

The Range Values command sets the 4 and 20 mA points (lower and upper 
range values). Setting the range values to Ihe limits of expected readings 
maximizes transmitter performance. In practice, you may reset the transmitter 
range values as often as necessary to reflect changing process conditions. 

NOTE 
Regardless of the range points, the Model 3051 will measure and report all 
readings within the digital limits of the sensor. For example, if the 4 and 20 mA 
points are set 10 0 and 10 inHiO, and the transmitter detects a pressure of 
25 ¡nH20, it digitally outputs the 25 inH20 reading and a 250% percent of span 
reading. However, there may be up to :15.0% error associated with output 
outside of the range points. 

Use one of three methods to rerange the transmitter. Each method is unique; 
examine all three closely before deciding which method to use. 

Rerange with a Communicator Only 
IHATComm. 11,2,3,1,1 I


Reranging using only the communicator is the easiest and most popular way 
to rorange the transmitter. This method changes the values of the analog 4 
and 20 mA paints independently without a pressure input. 

NOTE 
Changing the lower or upper range point results in similar changes to the 
span. 
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To rerange using only the communicator, enter the fast-key sequence above, To rerange the transmitter using the span and zero buttons, perform the 
select Keypad input. and follow the on-line instructions. Or enter the values following procedure: 
directly from the HOME screen. 1. Loosen the screw holding the certifications label on top of the 

transmitter housing. and rotate the label to expose the zero and span
NOTE buttons (see Figure 3-6 on page 3-12).
If the transmitter security jumper is in the ON position, you will not be able to 
make adjustments to the zero and span. Refer to "Set .Jumpers" on page 2~ 14 2. Using a pressure source with an accuracy three to len times the 
for the appropriate placement of the transmitter security jumper. desired calibrated accuracy. apply a pressure equivalent to the lower 

range value to the high side of the transmitter. 

Rerange wIth a Pressure In ut Source and a Communicator 3. To set the 4 mA point, press and hold the zero button for atleast two 
seconds, then verify that the output is 4 mA. If a display is installed, it

HART Comm. 1,2,3,1,2 will display ZERO PASS. 

Reranging using the communicator and a pressure source or process 
pressure is a way of reranging the transmitter when specifc 4 and 20 mA NOTE 
points are not known. This method changes the values of the analog 4 and The zero and span adjustments on previous versions of the transmitter are 
20 mA points. screws instead of buttons. To activate the zero and span adjustments loosen 

the screws untilthey pop up. 

NOTE 
When you set the 4 mA point the span is maintained; when you set the 20 mA 4. Apply a pressure equivalent to the upper range value to the high side 
point the span changes. If you set the lower range point to a value that causes of the transmitter. 
the upper range point to exceed the sensor limit, the upper range point is 5. To set the 20 mA point. press and hold the span button for at least two 
automatically set to the sensor limit, and the span is adjusted accordingly. seconds, then verify that the oulput is 20 mA. If a display is installed, 

it will display SPAN PASS. 
To rerange using the communicator and a pressure source or process 
pressure, enter the fast~key sequence above, select Apply valu8s, and follow NOTE 
the on-line instructions. If the transmitter security jumper is in the ON position, or if the local zero and 

span adjustments are disabled through the softare, you wil not be able to 
NOTE make adjustments 10 the zero and span using the local buttons. Refer to "Sel 
If the transmitter security jumper is in the ON position. you wil not be able to Jumpersn on page 2-14 for the proper placement of the IransmiUer security 
make adjustments to the zero and span. Refer to "Set Jumpers" on page 2-14 jumper. Or refer to "The Model 275 HART Communicator Fast Key Sequence" 
for the appropriate placement of the transmitter security jumper. on page 3-4 for instructions on how to enable the span and zero buttons. 

Rerange with a Pressure Input Source and the Local Zero and 
Span Bultons Figure 3-6. Local Zero and 

Span Buttons Span .nd Zero Adjustment Butons 
Reranging using the local zero and span adjustments (see Figure 3~6 on 
page 3-12) and a pressure source is a way ofreranging the transmitter when 
specifc 4 and 20 mA points are not known and a communicator is not 
available. 

NOTE 
When you set the 4 mA point the span is maintained; when you set the 20 mA 
point the span changes. If you set the lower range point to a value that causes 
the upper range point to exceed the sensor limit, the upper range point is 
automatically set to the sensor limit, and the span is adjusted accordingly. 

After you rerange the transmitter using the span and zero adjustmenls, il is 
possible to disable the adjustments 10 prevent further reranging. 
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Rcrange with AMS only 

Right click on the device and select "Configuration Properties" from the menu. Model 3051P Differential/Gage Pressure TransmlUer Range limits 
In the Basic Setup tab, locafe the Analog Output box and perform the Range 2 Span Range 3 Span Range 4 Span Range 5 Span
following procedure: Units mm max mm max mm max min max 

1. Enter the lower range value (LRV) and the upper range value (URV) in InH20 25 250 100 1000 630.40 6304 5536.0 55360
the fields provided. Click Apply. inHg 1.8389 16.389 7.3559 73.559 61.061 610.81 0407.20 04072.04 

2. An "Apply Parameter Modifcations" screen appears, enter desired (!H2O 2.08333 20.6333 6.3333 63.3333 69.200 691.997 461.3 4613.31 
information and click OK. mmH20 635.5 6355 2542 25421 21109.5 211095 140730 1407301 

3. After carefully reading the warning provided, select OK. mmHg 046.7062 467.082 186.833 1868.33 1551.45 155104.5 10343 103430 
p,1 0,903 9.03163 3.6127 36.127 30 300 200 200 

Rerange with a Pressure Inpul Source and AMS b" 006227 0.62272 0,24(11 2491 2.0664 20.6843 13.7895 137.895 
mbar 62.2723 622.723 249.069 2490.69 2066.43 20664.3 13789.5 131895

Right click on the device, select "Calibrate", then "Apply values" from the gleir 63.3875 633.675 253.55 2535.45 2105.47 21054.7 14061.4 140614 
menu. kglcm2 0.065 0635 0.254 2.54 2.1092 21.0921 14.0614 140.614 

1. Select Next after the controlloop is set to manuaL. p, 6216.06 62160.6 24906.9 249069 206643 2068430 1378950 13789500 

2. From the "Apply Values" menu, follow the on-line instruclions to kP, 6.2272 62.2123 24.9089 249:089 206.843 206M3 1376.!)5 13789.5 

configure lower and upper range values, 46.1062 467.082 186633 1868.33 1551.45 15514.5 10343 10330 
.im 0.06146 0.61460 0.2456 2.458 2.0414 20.4138 13.6092 136.092 

3. Select Exit to leave the "Apply Values" screen. NOTE 
When used with lIe HART Communlcafor Mode/275 or lIe Rosemount Mode/288 Communicator, ~5% adjusfabllity Is allowed4. Select Next to acknowledge the loop can be returned to automatic on Ihe sensorUmit to allow for unit oonversions. 

control. 

5. Select Finish to acknowledge the method is complete.
Model 3051 L/3051H Pressure Transmiller Range ltmils 

Model3051C DlfferentiallGrige Pressure Transmiller Range Limits Range 2 Span Range 3 Spaii Range 4 Span Range 5 Span
Range 1 Span Range 2 Span Range 3 Span Range 4 Span Range 5 Span Units mm maK mm max mm max mm mflx 

Units mm max mm max min max mm mal( mm max ¡nH2O 2.5 250 10 100 83.040 6304 553.60 55360 
inH20 05 25 2.5 250 10 1000 83.04 6304 553.60 55360 InHg 0.18369 16.389 0.73559 73.559 6.1081 610.81 40.720 4012.04 
rnHg 0.03678 1.8389 0.16389 16.389 0.73559 73.559 6.1081 610.81 40.720 407204 (!H2O 0.20633 20.6333 0.63333 63.3333 6.9196 691.997 46.13 461331 
HH20 0.04167 2.03333 0.20833 20.8333 0.63333 83.3333 6.919B 691.997 46.13 4613.31 mriH20 63.553 6355 254 25421 2110.9S 211095 14073 1407301 

mmH20 12.7 635.5 63.553 6355 254 25421 2110.95 211095 14073 1407301 mmHg 4.67062 467_082 18.6833 1866.33 155.145 15514.5 1034.3 103430 
mmH9 0.93416 46.7032 4.67082 467.082 18.6633 1868.33 155.145 15514,5 1034,3 103430 p~i 0.0902 9.03183 0,36127 36.127 3 300 26 200 

psi 0.01606 0.903 0.092 9.03183 0.36127 36.127 3 300 20 200 b" 0.0023 0.62212 0.02491 2.'91 0.20684 20.6843 1.37695 137.895 
b" 0.00125 0.06227 0.00623 0.62272 0.02491 2.491 0.20684 20.6843 1.37895 137.895 mbar 6.22723 622.723 24.9089 2490.89 206.043 206.3 1378.95 137695 

mber 1.2454 62.2723 6.22723 622.723 24.9089 2490.89 206.843 20684.3 1376_95 137895 glcm2 6.33875 633.675 25.355 2535.45 210.547 21054.7 1406.14 140614 
glem2 1.26775 633875 6.33875 633.875 25.355 2535.45 210.547 21054.7 1406.14 140614 kgfcm2 0.0035 0.635 0.0254 2.54 0.21092 21_0921 1.40614 140.6141 
kg/cm2 0.00127 0.0635 0.0035 0.635 0.0254 2.54 0.21092 21.0921 1.40614 140.614 p, 622.73 621606 2490.89 249089 20664.3 2068430 137695 13769500 

p, 124.545 6227.23 622.723 62160.6 2490.89 249069 20684.3 2066430 137895 13769500 kP, 0.62Z72 62.2723 2.49089 249.069 20_6043 2068.'3 137.895 13789.5 
kP, 0.12545 6.2272 0.62272 62.2723 2.49089 249.089 20.6843 2068.3 137.895 13789.5 lDrr 467082 467.082 18.6633 1868.33 155.145 15514.5 1034.3 103430 
1o. 0_93416 467082 4.67082 467.082 16.6633 1666.33 155.145 15514.5 1034.3 103430 .im 0.0015 0.61460 0.02456 2.458 0.20414 20.4138 1.36092 136.092 
.im 0.00123 0.06146 0.0015 0.61460 0.02458 2.456 0.20414 20.4138 1.3692 136.092 NOTE 

NOTE When used wilh!ha HART Commim;calor Model275 or the Rosemoun/ Mode/268 Commimica/or, ~5% adjustability is allowe 
Whan usad wifh lIe HART Communicator Modl275 or Iha Rosemount Mooel268 Communicator, ~5% adjuslabiliy is allowed on the sansorlimil to allow far unil convarsions. 
on fha sensor limit /0 a/fow for unit conversions. 
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Damping The Damp command changes the response time of the transmitter to smooth 

Model 3051T Gage and Absolule Pressure Transmitter Range Umils I HARTComm. 11.3,6 variations in output readings caused by rapid changes in input. Determine the 
appropriate damping setting based on the necessary response time, signal

Range 1 Span Range 2 Span Range 3 Span Range 4 Span Range 5 Span stability, and other requirements of the of loop dynamics of your system. TheUnils min max nun max min max nun max nun malt default damping value is 0.4 seconds,t' and can be reset to any of ten 
inH20 8.3391 831.869 41.5196 4159.45 221.439 22143.9 1101.2 110720 55360 276799 pre~configured damping values between 0 and 25.6 seconds. 
InHIi 0.61081 61.0601 3_0503 305.403 16.2882 1628.82 81.441 6144.098 4072.04 20360.2 
flH20 0.69199 69.3241 3.45996 34.998 18.4533 1645.33 92.2663 9226.63 4613.31 23066.6 AMS 

mmH,o 211.10 21130 1054.60 1064.3 5634.66 ..".. 26146.1 2614613 1407301 7036507 RighI click on the device and select "Configuratlon Properties" from the menu. 
mmHg 15.5145 1551.45 715723 7757.23 413.72 41372 2068.6 2068600 10330 517151 

g" 0.3 30 1.' 1SO 8 800 40 4000 200 1000 1. In the "Basic Setup" tab, enler the damping value in the "Damp" field, 

'm 0.02068 3.06643 0.10342 10.3421 0.55158 55.1581 2.15191 275.7905 137.895 689.476 click Apply. 

mbar 20.6643 206.43 103.421 10342.11 551581 65158.1 2151.91 275790.5 137895 689476 2. An "Apply Parameter Modifications" screen appears, enler desired 
g/cm2 21.0921 2109.21 105.461 10546.1 561.459 56145.9 2807.31 280730.6 140614 703067 information and click OK. 
kglcm2 0.02109 2.10921 0:10546 10.5461 0.56246 56.2456 2.81228 281.228 140.614 701.82 3. After carefully reading the warning provided, select OK. 

p, 2068.43 206643 10342.1 103212 55156.1 5515811 275791 27579054 1378950 ..""" 
kP, 2.06643 206.643 10.3421 1034.21 55.1581 5516.81 275.791 27579.05 13789.5 68947.6 
I'" 15.5145 1551.45 715726 7757.26 413.71 413721 2068.6 206659.7 103430 517151 LCD DISPLAY The M'eter Options command allows you to customize the LCD display for use 

.Im 0.02041 2.04138 0.10201 10.2069 0.5437 54.436 272184 272.1641 136.092 000.46 I HART Comm. 11.4,3,4 in your application, You can configure (he display to display Ihe following 

NOTE information: 
When used with /he HART Communlcalor Mode/275 or the Rosemoun/ ModfJ/268 Comunicator, ~5% ediust8bilily is allowed Engineering Units
on Ihe sensor limit 10 allow 'orunil conversions. 

Percent of Range 
Custom Meter Display 

Model3051T Gage and Absolute Pressure TransmlHer Range L.imits Alternating between Engineering Units and Percent of Range
Range 1 Span Range 2 Span Range J Span Range 4 Span Range 5 Span


Alternating between Engineering Units and Custom Meter Display
Units rom malt mm ma:. mm max rom max min max Installed (Arrow down ~ Factory Default) 
¡nH2O 462254 136.399 8.30397 831.869 41.5198 4151.98 221.439 22143.9 1107.2 110720 
InHg 034002 10.1801 0.61061 61.0807 3.05403 305.403 162682 1626.82 81.441 6144.098 None 

f!H2O 0.36521 11.5333 0.69199 69.3241 3.45998 345.996 16.4533 1845.33 92,2663 922663 . Unknown 
mmH20 117.510 3516.2 211.10 21130 6.35308 635.30 6634.66 563466 26146.1 2814613 . Spcl
mmHg 6.63642 258.575 15_5145 1551.45 1055.47 105547 413.72 41372 2068.6 206860.0 

psI 0.16667 . 0.3 " 1.' 180 8 800 40 400 
'm 0.01151 0.34736 0.02068 206843 0.10342 10.342 0.55158 55.1561 2.75791 275.7905 NOTE 

mbar 115142 34.738 20.6843 20643 103421 10342.1 551.581 55156.1 2757.91 275790.5 The user-configurable LCD scale is a feature specific to the current 

g/cm2 11.74 350.91 21.0921 2109.21 105.27 105.27 561.459 56145.9 2607.31 280730.6 4-20 mA outpultransmitlers. Ifyou have a previous Model 3051transmitler, 

kgfcm2 0.01174 0.351535 002109 2.10921 0.10546 10.546 056246 56.2456 2.81228 281.228 upgrade the transmitter electronics board and LCD display to attain the 

p, 1151.42 3473.8 2068.3 206843 10342.1 1034210 55158.1 5515811 275791 27579054 current functionali(y. 

kP. 1.5142 34.4738 2.06843 206.643 10.3421 1034.21 55.1561 5515.81 275.791 27579.05 
I'" 8.63642 258.575 155145 1551.45 775726 7757.26 413.721 413721 2068.6 206859.7 
.Im 0.01136 0.34023 0.02041 2.04138 0.10207 10.207 0.5437 54.4368 2.72184 272.1841 

NOTE 
When used with /he HART Communicslor Mode/275o' 'h6 Rosemoun' Model268 Communicalor, ~5% adiustabili'y is allowed
onlhes6nsor/imit'08Ilow'orunilconve'sions. 

(1) Model 305fCDO de'aull damping is 3.2 ,siiconds. Modli/3051CD1, with calibrations bø/ow
2.5/nH20 (0,62 kPa), hiwø damping siif at 3.2 siiconds. 
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Standard display 
Configuration 

The factory default alternates between Engineering units and % Range 
(Factory default: INSTALLED:: alt % Rnge/Eng units). To change the 
slandard default, follow the following steps: 

To configure the display using AMS, click the LOCAL DISPLAY tab on the 
CONFIGURATION PROPERTIES screen. To configure the display with a 
HART communicator, perform the following procedure: 

1. From the communicators main menu select (1) Device Setup (3) 
Basic Setup, (7) Meter Options. 

2. Select (1) MeIer Type. Using the up or down arrows scroll up or 
down until the desired display has been highlighted. Press ENTER 
(F4), SEND (F2), & HOME (F3). 

& 1. Connecllhe communicator to the transmitter. Before connecling a 
communicator in an explosive atmosphere, make sure the 
instruments in the loop are installed according to intrinsically safe or 
nonincendive field wiring practices. 

2. Change the Meter Type (0 "Custom Meter" by using Ihe Fast Key 
sequence under "LCD Display" on page 3-16. 

NOTE 3. Next from the ONLINE screen, Select 1 Device Setup, 3 Basic Setup, 
Use the up and down arrow keys 10 scroll through the meter type selection 7 MeIer Options, 2 Metsr Options. 2 Custom Meter Setup 
shown above. (Instelled, None, Unknown, and Spd are the same as AU % 
rnge/Eng). These options are only present do backward softare 
compatibility. 

4. To specify decimal point position: 
a. Select 1 Sel dec pi pos. Choose the decimal point representation 

that wil provide the most accurate output for your application. For 
example, when oulputtng between 0 and 75 GPM, choose 

AMS XX.x or use the decimal poln( examples below: 

Right click on the device and select "Configuration PropertiesO from Ihe menu. xxxxx 
xxxx.x 

1. In the "Local Display" tab, locate the "Meter Type" area. Select the 
desired options to suit your application needs, click Apply. 

xxx.xx 
XX,xxx 
X.xxxx 

2. An "Apply Parameter Modifcation" screen appears, enter desired 
information and dick OK. NOTE: 

3. After carefully reading the warning provided, select OK. Make sure the selec!ion has been sent and the decimal point has changed 

Custom display 
Configuration 

The user-configurable scale is a feature that enables Ihe LCD display to 
display now, level, or custom pressure units. With this feature you can define 
the decimal point position, Ihe upper range value, the lower range value, the 
engineering units, and the transfer function.The display can be configured 

before proceeding to the nex( step. 

b. F2 SEND 
5. To specify a custom upper range value: 

using a Model 275 HART Communicator (see Table A-1 on page 1-3) or AMS. a. Selecl2 CM Upper Value. Type the value (hal you want the 
The user-configurable scale feature can define: transmiller 10 read at the 20 mA point. 

decimal point position 
upper range values 

b. F2 SEND 
6. To specif a custom lower range value: 

lower range values 

engineering units 

a. Seleel 3 CM Lower Value. Type the value thaI you want the 
Iransmiller to read at the 4 mA point. 

b. F2 SEND 
transfer function 7. To define custom units: 

a. Selecl4 CM Units. Enter th8 custom unils (five characters 
maximum) that you want the display to display. 

b. F2 SEND 
8. To choose the transmitter transfer fundion for (he display: 

a. Select 5 CM xfer 'nct. Enter the transmiller Iransfer function for the 
display. Select sq root to display flow units. The custom meter 
transfer function is independent of the analog output transfer 
function. 

9. Select F2 SEND to upload the configuration 10 the transmitter. 

¿ßSlie"SafeiyMesBages"onpage3.1foroompllilawirnin!llrlormilion. 
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NOTE: 
You must change the meter type to custom meter display, see "LCD Display" 
on page 3.16. Follow the change slandard display cofiguráion sleps and 
select custom meter display. 

DETAILED SETUP 

Failure Mode Alarm and Model 3051 transmitters automatically and continuously perform 
self-diagnostic routines. If the self-diagnostic routines detect a failure, theSaturation 
transmitter drives its output outside of the normal saturation values. The 
transmitter wil drive its output low or high based on the positon of the falJure 
mode alarm jumper. See Table 3-2, Table 3-3, and Table 3-4 for failure mode 
and saturation oulput levels. To select alarm position, see "Set Jumpers" on 
page 2-14. 

Table 3-2. Standard Alarm and 
Saturation Values 

tl-20mA 4-20mA
Level Salurahon Alaini 
Lo. 3.9mA .i3.75mA 
High 20.8mA ~21.75mA 

Table 3-3. NAMUR-Compliant 
Alarm and Saturation Values 

4-Z0mA 4-Z0mA

leval Saturalioii Alarm


L~ 
High ZO.5mA ~Z2.5mA 

Table 3-4. Low-Power Alarm 
and Saturation Values 

1-5V 1-5V OÐ-32V OÐ-32V

level Saturation Alarm Saturalion Alarm


O.97V .iO.95 V O.7av .iO.7V 
High 5.20 V ~5.4V 3.44 V ;i40V 

NOTE 
You can alter the actualtransmilter mA output values by performing an analog 
output trim. 

NOTE 
When a transmitter is in an alarm condition, the hand-held HART 
communicator indicates the analog output the transmitter would drive if the 
alarm condition did not exist. The transmitter will alarm high in the event of 
failure if the alarm jumper is removed. 
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DIAGNOSTICS AND The diagnostics and service functions listed here are primarily for use after 
you installthe transmitter in the field. The transmitler test feature is designedSERVICE 
to verify that the transmitter is operating properly, and can be performed either 
on the bench or in the field. The loop test feature is designed to verify proper 
loop wiring and transmitter output, and should only be performed after you 
instaUthe transmiter. 

Transmitter Test The transmitter test command initiates a more extensive diagnostics routine 

1 HARTComm. 11,2,1,1 than that performed continuously by the transmitter. The transmitter test 
routine can quickly identify potential electronics problems. 

HART Communicator 

If the transmitter test detects a problem, messages to indIcate the source of 
the problem are displayed on the communicator screen. 

AMS 

Right click on the device and select "Diagnostics and Test," then "Self test" 
from the menu. 

1. Click Next 10 acknowledge test results.

2. Select Finish to acknowledge the method is complete.

Loop Test The Loop Test command verifies the output of the transmitter, the infegrity of 
lhe loop, and the operations of any recorders or similar devices installed in the 

IHARTComm. 11,2.2

loop. To initiate a loop test, perform the following procedure: 

1. Connect a reference meter to the transmitter. To do so, either connect
the meter to the test terminals on the transmitter terminal block, or 
shunt the power to the transmitter through the meter at some point in 
the loop. 

2. From the HOME screen, select 1 Device Setup, 2 Diagnostics and
Service, 2 Loop Test, to prepare to perform a loop test. 

3. Select OK after you set the control loop to manual (see "Selting the 
Loop to Manual" on page 3-2). The communicator displays the loop 
test menu. 

4. Select a discreet miliamp level tor the transmitter to output. At the
CHOOSE ANALOG OUTPUT prompt, select 1 4mA, 2 20mA, or 
select 3 other 10 manually input a value. 1£ you are performing a loop 
test to verify the output of a transmitter, II enter a value between 
4 and 20 mA.lE you are performing a loop test to verify the 
transmitter alarm levels, II enter the miliamp value representing 
an alarm state (see Tables 3.2, 3-4, and 3-3 on page 3.19). 

loop to verify5. Check the electrical current meter installed in the test 
that it reads the value you commanded the transmitter to outpul.lE 
the readings match, Il the transmitter and the loop are 
configured and functioning properly. 1£ the readings do not match, 
I. you may have the current meter attached to the wrong loop,
there may be a fault in the wiring, the transmitter may require an 
output trim, or the electrical current meter may be malfunctioning. 

After completing Ihe test procedure, the display returns to the loop test screen 
and allows you to choose another output value or to exit 
loop testing. 

Model 3051 

Alarm and Saturation 
Levels for Burst Mode 

Alarm and Saturation 
Values for Multidrop 
Mod. 

Alarm Level Verification 

Sensor Temperature Unit 
IHARTComm. 11,4,1.2,2 1


Model 3051 

ADVANCED FUNCTIONS 

Saving, Recallng, and 
Cloning Configuration 
Data 
1 HART Comm. Ileft arrow, 1. 2 
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TransmiUers set to burst mode handle saturation and alarm conditions 
differently. 

Alarm CondItions 
Analog output swilches to alarm value. 

Primary variable (pressure) is burst with a status bit sel. 
Percent of range follows primary variable (pressure). 

Temperature is burst with a status bit set. 

Saturalion 
Analog output switches to saturation value. 

. Primary variable (pressure) is burst normally. 

. Temperature is burst normally. 

Transmitters set to multdrop mode handle saturation and alarm conditons 
diferently. 

Alarm Conditions 

Primary variable (pressure) is sent wUh a stalus bit set. 

. Percent of range follows primary variable (pressure). 

. Temperature is sent with a status bit set. 

Saturation 
. Primary variable (pressure) is s8nt normally. 

. Temperature Is sent normally. 

Transmilters with shrouded design electronics boards (board version 5.3 or 
later) have Increased funcllona1ity that allows verification testing of alarm 
current levels. If you repair or replace the transmitter electronics board, 
sensor module, or LCD display, verify the transmitter alarm level before you 
return the transmitter to service. This feature is also useful in testing the 
reaction of your control system to a transmiller in an alarm state. To verif the 
transmitter alarm values, perform a loop test and set the transmiUer oulput to 
the alarm value (see Tables 3-2, 3-3, and 3-4 on page 3-19, and üLoop Tesf 
on page 3-21). 

The Sensor Temperatura Output Unit Selaction command selects between 
Celsius and Fahrenheit units for output of the sensor temperature. The sensor 
temperature output is accessible via HART only. (The Sensor Temperature 
Output Units command is not available on previous design transmitters or via 
AMS.) 
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AMS 

Right click on the device and select "Diagnostics and Test," then "Loop test" 
from the menu, 

1. Click Nexl after selting the control loop to manual. 

2. Select desired analog outputleveL. Click Next. 

3. Click Nexl to acknowledge output being set to desired level.

4. Check the reference meter installed in the test loop to verify that it
displays the commanded output value. 

a. If the values match, the transmitter and the loop are configured and
functioning properly. 

b. If the values do not match, the current meter may be attached to the
wrong loop there may be a fault In the wiring, the transmitter may 
require an output trim, or the reference meter may be 
malfnctioning. 

After completing the test procedure, the display relurns to the loop test screen 
to choose another output value or to end loop testing. 

5. Seleel End and click Next to end loop testing.

6. Seleel Nexito acknowledge the loop can be returned to automatic
control. 

7. Select FinIsh 10 acknowledge the method is complete.

Use the cloning feature of the Model 275 HART Communicator if you need 10 
configure several Model 3051 transmilters similarly. The cloning process 
involves configuring a trans miller, saving the configuration data, then sending 
a copy of the data to a separate transmiter. There are a number of possible 
procedures to use when saving, recallng, and cloning configuration data. For 
complete instructions refer to the HART Communicator manual, publication 
no. 00809-0100-4275. One common method is as follows: 

1. Completely configure the firstlransmilter.
2. Save the configuration data:

a. Select F2 SAVE from the communicator HOME/ONLINE screen.
b. Ensure that the location to which the data wil be saved is set to 

MODULE. If it is not, select 1 Location 10 set the save location to 
MODULE. 

c. Select 2 Name to name the configuration data. The default is the
transmitter tag number. 

d. Ensure that the data type is set to STANDARD. IE the data type is 
bl STANDARD, Ilselecl 3 Data Type to set the data type to
STANDARD. 

e. Select F2 SAVE.
3. Connect and power the receiving transmitter and communicator.
4. Select the back arrow from the HOMEfONLINE screen. The HART

Communicator menu appears. 

5. Select 1 Offine, 2 Saved Configuration, 1 Module Contents to reach
the MODULE CONTENTS menu. 
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AMS 6. Use the DOWN ARROW to scroll through the list of configurations in 

Right click on the device and select "Diagnostics and Test," then "Loop test" 
from the menu. 

the memory module, and use the RIGHT ARROW to select the 
configuration you wish to retrieve. 

7. Select1 Edit. 
1. Click Noxl aftar settng the conlrolloop to manual. 

8. Select1 Mark All. 
2. Select desired analog output leveL. Click Next 9. Select F2 SAVE. 
3. Click Next to acknowledge output being set to desired level. 

4. Check the reference meter installed in the lest loop to verify that it 
displays the commanded output value. 

10. Use the DOWN ARROW to scroll through the list of configurations in 
the memory module, and use the RIGHT ARROW to select the 
configuration again. 

a. If the values match, the transmiter and the loop are configured and 
functioning properly. 

b. If the values do not match. the current meler may be attached to the 
wrong loop there may be a fault in the wiring, the transmitter may 

11. Select 3 Send to download the configuration to the transmitter. 

When finished, the communicator informs you of the status. To configure 
another transmitter, repeat Steps 3 through 10. 

require an outputlrim, or the reference meter may be 
malfunctioning. 

After completing the test procedure, the display returns to Ihe loop test screen 
to choose another output value or to end loop testing. 

NOTE 
The transmiller receiving the cloned data must have the same softare 
version (or later) as the original transmiter. 

5. Seleel End and click Next to end loop testing. AMS creating a Reusable Copy 
6. Select Next to acknowledge the loop can be returned 10 automatic 

conlrol. To create a reusable copy of a configuration penorm the fóllowing procedure: 

7. Select FinIsh to acknowledge the method is complete. 1. Select View then User Configuration View from the menu bar (or click the 
toolbar button). 

2. In the User Configuration window, right click and select New from the 
context menu. 

Use the cloning feature of the Model 275 HART Communicator if you need 10 3. In the New window, select a device from the tist of templates shown, and 
configure several Model 3051 transmitters similarly. The cloning process dick OK. 
involves configuring a transmitter, saving the configuration data, then sending 
a copy of the data to a separate transmitter. There are a number of possible 
procedures to use when saving, recalling, and doning configuration data. For 

4. The template is copied into the User Configurations window, with the tag 
name highlighted; rename it as appropriate and press Enter. 

complete instructions refer to the HART Communicator manual, publicalion 
no. 00809-0100-4275. One common method is as follows: NOTE 

A device icon can also be copied by dragging and dropping a device template 
1. Completely configure the first transmiller. or any other device icon from AMS Explorer or Device Connection View into 
2. Save the configuration data: the User Configurations window. 

a. Select F2 SAVE from the communicator HOME/ONLINE screen. 
b. Ensure that the location to which the data wil be saved is set to 

MODULE. If it is not, select 1 Location to set the save location to 
MODULE. 

The "Compare Configurations" window appears, showing the Current values 
of the copied device on one side and mostly blank fields on the other (User 
Configuration) side. 

c. Select 2 Name to name the configuration data. The default is the 
transmitter tag number. 

5. Transfer values from the current configuration to the user configuration 
as appropriate or enter values by typing them into the available fields. 

d. Ensure that the data type is set 10 STANDARD. IE the data type is 
NQ STANDARD, Il select 3 Data Type to set the data type to 
STANDARD. 

6. Click Apply to apply the values, or click OK to apply the values and close 
the window. 

AMS ApplyIng a User Conflgurallon 
e. Select F2 SAVE. 

3. Connect and power the receiving transmitter and communicator. 
Any amount of user configurations can be createdror the application. They 
can also be saved, and applied to connected devices or to devices in the 

4. Select the back arrow from the HOME/ONLINE screen. The HART Device List or Plant Database. 
Communicator menu appears. 

5. Select 1 Offine, 2 Saved Configuration, 1 Module Contents to reach 
the MODULE CONTENTS menu. 
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NOTE 
When using AMS Revision 6.0 or later, the device to which the user 

AMS 
Right click on the device and select "Configuration Properties" from the menu. 

configuration is applied, bust be the same model type as the one created in 
the user configuration. When using AMS Revision 5.0 or earlier, the same 
model type and revision number are required. 

1. In the "HART' tab, use the drop down menu to select "Burst Mode ON or 
OFF." For "Burst option" select the desired properties from the drop down 
menu. Burst options are as follows: 

PV 
To apply a user configuration perform the following proceure: % range/current 

1. Select the desired user configuration in the User Configurations window. Process vars/crnt 
2. Drag the icon onto a like device in AMS Explorer or Device Connection Process variables 

View. The Compare Configurations window opens, showing (he 
parameters of the target device on one side and the parameters of the 
user configuration on the other. 

3. Transfer parameters from the user configuration to the target device as 
desired, Click OK to apply the configuration and close the window. 

2, After selecting options click Apply. 

3. An "Apply Parameter Modification" screen appears, enter desired 
information and dick OK. 

4. After carefully reading the warning provided, select OK. 

Burst Mode 
IHARTComm. 11,11,3,3,3 

When configured for burst mode, the Model 3051 provides faster digital 
communication from the transmitter to the conlrol system by eliminating the 
time required for the control system to request information from the 
transmitter. Burst mode is compatible with use of the analog signaL. Because 
the HART protocol features simullaneous digital and analog data 
transmission, the analog value can drive other equipment in the loop while the 
control system is receiving the digital information. Burst mode applies only to 
the transmission of dynamic data (pressure and temperature In engineering 
units, pressure in percent of range, and/or analog output), and does not affect 
the way other transmilter data is accessed. 

Access to information other than dynamic transmitter data is obtained through 
the normal poll/response method of HART communication. A HART-based 
communicator or the control system may request any of the information thaI is 
normally available while the transmiter is in burst mode. Between each 
message sent by the transmitter, a short pause allows the HART-based 
communicator or a control system to initiate a request. The transmitter will 
receive the request, process the response message, and then continue 
"bursting" the data approximately three times per second. 

MULTIDROP 
COMMUNICATION 

Multdropping transmitters refers to the connection of several transmitters to a 
single communications transmission line. Communication between the host 
and the transmitters takes place digitally with the analog output of the 
transmitters deactivated. Many of the Rosemount SMART FAMILy0 
transmiters can be multdropped. With Ihe HART smart communications 
protocol, up to 15 transmitters can be connected on a single twisted pair of 
wires or over leased phone lines. This feature can greatly reduce wifing cosls. 

The application of a multidrop installation requires consideration of the updafe 
rate necessary from each transmiUer, the combinalion of transmitter models, 
and the length of the transmission line. Communication with the transmiters 
can be accomplished with commercially available Bell 202 modems and a 
host implementing (he HART protocol. Each transmitter is identified by a 
unique address (1-15) and responds to the commands defined in the HART 
protocol. HART-based communicators can test, configure, and format a 
multidropped transmitter the same way as a transmitter In a standard 
point-to-point installation. 

Figure 3-7 shows a typical multidrop network. This figure is not intended as an 
installation diagram. Contact Rosemount product support with specifc 

HART CommunIcator requirements for multidrop applications. 

To configure the transmiter for burst mode, perform the following step: 
NOTE 

1. From the HOME screen, enter the fast key sequence below "Burst A transmitter in multidrop mode has the analog output fixed at4 mA. If a 
Mode." display is installed to a transmitter in multidrop mode, it wil alternate the 

display between "current fixed" and the specified display output(s). 
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Figure 3-7. Typical Multidrop 
Network 

D 

NOTE 
MullldrQPplnliloW-I"W1rlniniimiteR
rvqulni..pecliilciin.ldeJ1tlon..
COMultf.clorylordel"ii.. 

NOTE 
The Model 3051 is sel to address 0 at the factory, allowing it to operate in the 
standard point-to-point manner with a 4-20 mA output signal. To activate 
multidrop communication, the transmitter address must be changed 10 a 
number from 1 10 15. This change deactivates the 
4-20 rn analog output, sending it to 4 mA. II also disables the failure mode 
alarm signal, which is controlled by the upscale/downscale jumper position. 
Failure signals in multdropped transmitters are communicated through HART 
messages. 

Changing a Transmitter To change the address of a multdropped transmitter, follow these fast key 
sequences. To activate multdrop communication, fhe transmilter addressAddress 
must be changed to a number from 1 to 15, and each transmitter in a

I HARTComm. 11,4,3,3,1 multidropped loop must have a unique address. 

HART CommunIcator 

1. From the HOME screen, enter the fast key sequence below ~Changing a
Transmitter Address." 

AMS 

Right click on the device and select "Configuration Properties" from the menu, 

1. In the "HART" tab, in "10" box, enter poll address located in the "Poll
addr box, dick Apply. 

2. An "Apply Parameter Modifcation" screen appears, enter desired
information and click OK. 

3. After carefully reading the warning provided, select OK.
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OVERVIEW 

SAFETY MESSAGES 

Warnings 

Model 3051 

HART Communicator 

To communicate with a mulldropped transmiller, configure the HART 
Communicator to poll for a non-zero address. 

I 1. From the HOME screen, enter the fast key sequence below 
"Communicating with 8. Multdropped Transmitter." 

2. On the pollng menu, scroll down and select "Digital PolL." In lhis mode,
the HART Communicator automatically polls for devices at addresses 
0-15 upon start up. 

AMS 

Click on the HART modem icon and select "Scan All Devices," 

Polling a multdropped loop determines the model, address, and number of 
transmitters on the given loop. 

I HART CommunIcator 

1. From the HOME screen, enter the fast key sequence below "Polling a
Multdropped Transmitter." 

NOTE 
The HART Communicator Model 275 requires you to use the UTILITY menu 
to penorm and autopoll. This menu is available from the MAIN menu of the 
HART Communicator. Press the LEFT ARROW 10 move from the ONLINE 
MENU to the MAIN menu. Press 4 from the MAIN menu to access the 
UTILITY menu. 

AMS 

Click on the HART modem icon and seled "Scan All Devices.~ 

Model 3051 

Operation and Maintenance 

Calibration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . page 4.2
Selecllng Output Range for Low.Power . . . . . . . . . . . . . . page 4.20
Delailed Selup . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . page 4.20

Procedures and instn.ctions in Ihis section may require special precautions to 
ensure the safety of the personnel performing the operalions. Information that 
raises potential safely issues is indicated by a warning symbol (Lß). Refer to 
Ille following safety messages before performing an operation preceded by 
this symboL. 

,"WARNING 

Explosions can resultIn death or serloui IriJury. 
Do nof ramove fhQ lroiismilter OOVQfS In explosive envÎronmelils when Ihe drcit is 
liVe. 
Tmnsmller covers musl be fully engaged 10 meal Explosion-Proof requiremeiils. 
Before oonnecting almosphere,a romnunicalorii an expl09we make sure the 
InslrmenlSilifholooparolnslalledinaccrdancewilhili!rilislcallysafeor
nonincendivelìeldWÎringpraclices. 

II ."


EliiclrlclillihockcanrB!unlndellthorser1DuslnJury. 
Avoid conlic! with tho hiads and larminals. High vollagølhal may be presønl on
leadscali caUS8 electricalshock 

lROSEMOUNT EMERSON. 
~.rosemouiit.rom Process Management 
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CALIBRATION Calibrating B smart transmitter is different from calibrating an analog NOTE:
transmitter. The one.step calibration process of an analog transmiter is done A HART communicator is required for all sensor and output trim procedures.
in three steps with a smart transmitter: 

Rerange-ets the 4 and 20 mA points at the desired pressures; Model3051C Range 4 and Range 5 transmitters require a special calibration 

Sensor TrIm-Adjusts the position of the factory characterization curve procedure when used In differential pressure applications under high stalic 
10 optimize the transmitter performance over a specified pressure line pressure (see "Compensating for Line Pressure" on page 4.12). 
range or to adjust for mounting effects 

Model 3051TG Range 5 transmitters use an absolute sensor that requires an
Analog Oulpul Trim-Adjusts the analog output 10 match the plant accurate absolute pressure source to perform the optional full sensor trim.
standard or the control loop. 

Smart transmitters operate differently than analog transmitters. A smart Calibration Overview Complete calibration of the Model 3051 Pressure Transmitter involves the
transmitter uses a microprocessor that contains information about the 
sensor's specifc characteristics in response to pressure and temperature following tasks: 

inputs. A smart transmitter compensates for these sensor variations. The Configure the Analog Outpul Paramelers
process of generating the sensor performance profie is called factory 
characterization. Factory characterization also provides the ability to readjust Set Procss Variable Units (page 3-8) 
the 4 and 20 mA points without applying pressure to the transmiter. Set Output Type (page 3-9) 

The trim and rerange functions also differ. Reranging sels the transmiller Rerange (page 3-10)
analog output to the selected upper and lower range points and can be done 
with or without an applied pressure. Reranging does not change the factory Set Damping (page 3-16) 
characterization curve stored in the microprocessor. Sensor trimming requires Calibrate the Sensor
an accurate pressure input and adds additional compensation that adjusts the 
position of the factory ctiaracterizalion curve to optimize transmiUer Full Trim (page 4-8) 
performance over a specific pressure range. 

Zero Trim (page 4-7) 

NOTE Calibrate the 4-20 mA Oulput 
Sensor trimming adjusts the position of the factory characterization curve. It is 
possible to degrade the performance of the transmitter if the sensor trim is 4-20 mA Output Trim (page 4-10) or 

done improperly or with inaccurate equipment. Contact your local Rosemount 4-20 mA Output Trim Using Olher Scale (page4-11) or 
representative or call Rosemount Customer Central at 800-999-9307 if you 
have questions. Low-Power 1-5 V dc or Low-Power 0.8-3.2 V dc (page 4-1 0) 

Figure 4-1 illustrates the Model 3051transmiUer data now. This data flow can 
be summarized in four major steps: 

Table 4-1. Recommended 1. A change in pressure is measured by a change in the sensor oulput
Calibration Tasks (Sensor Signal).
Transmitter Bench C;:libr.ilion Tasks Field Calibrahon Tasks 2. The sensor signal is converted to a digital format that can be 

3051CD Sel oulputGonriguralion parameters' Rocnfigure parameters if necessary. understood by the microprocessor (Analog-ta-Digital Signal 
3051CG . Selthe range polnls. Zero trim the lransmitter 10 compensate lor mounfing Conversion).
3051L 'Seltheoulpulunils. elfeclsorsleliGpre5Sureeffecls. 
:l051HD 'Sellheoutpullype. 3. Corrections are performed in Ihe microprocessor to obtain a digital 
3051HG . Selthedampiniivalue. representation of the process input (Digital PV). 

Optional, p.norm a full sensor lrim. 4. The Digital PV is converted to an analog value (Digilal-to-AnalogpressuresourC6required.)(AGGr8te
Optional, per/orm an analog oulpullrim Signal Conversion). 

(Accratemullimelerrequired) Figure 4~1 also identifies the approximate transmitter location for each 
:1051CA Setoulputi:nrigurallonparamelers' ReGOiifigureparametersifnecessary. calibration task. Note Ihalthe data nows from left 10 right, and a parameter 
:l051TA 'SellheriniiepoJnls. Perform low trim value seclIon of l/e full sensor lrlm change affects all values to the right of the changed parameter.
J051TG . Seltheoulpulunils pfocaure to correct lor mouiiliiig poilon ellect. 

'Sellheoulpullype. Not all calibration procedures should be performed tor each Model 3051
. Sellhedampiniivalue. transmitter. In addition, some procedures are appropriate for bench calibration

Opllonal; Perform a full sensor inm if equipment available but should not be performed during field calibration. Table 4-1 identiies the
(accurBleabsolutepressuresourcarequired).olharwise recommended calibration procedures for each type of Model 3051 transmitterper/ormlhelDwhimvaluaseclionorlhelullsensorlrim 
procedure, for both bench and field calibration. 
Oplionat Perform aii analDg output lrim (multimeler requirød). 

,-, 
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Figure 4-1. Transmitter Data Figure 4.2. Calculating 
Flow with Calibralion Options Transmittr Ranged 0 10 100 InHiO Calibration Frequency Slep2:0peraUniiColidlliDns 

Triinsmiter = ModIi1305lCO,.Raii& 2 (U-=250 inH20)Transmitter Electronics Module CalJbr8tedSpan" 150 iii H20 
Microprocessor - _. - - -AmbianITemaraluirChingir"1'5O'f- - - --

OlgllilPV _ _ _ _ _ _ L!n_e_P!~s:~r~ ~ _5~ ~S!g_ _. 
~ l Slep 1: Requirid PerformanGe" 0.30% 01Spall 

!
- :Slep '": Cãlcu'bite TP~ - ­~ . 

" 
I _~

. ~" - - ~~~ilb~~!~~l~r~~~eiicy-

Monlh,lnSlirvlce 

Sample CalculatIon 
NorE 
vlrusoiiPVlIlllhouldequl1 Step 1: Determine the perfrmance required for your application. 
IhelopUiprenuni.Vil".,,1l RequlretlPer/ormaiice' 0.30%or span AOllliliiha"ldequlllhe
aulpuldIVlc.rudllig. 

Step 2: Determine the operating conditions. 

Determining Calibration Calibration rrequency can vary greaUy depending on the application, 
TransmiUer: Model J051CD. Rang!! 2 (URL"250 JnH:¡O) 

Frequency perfrmance requirements, and process conditions. The following procedure Calibraledspan' 150 JnH20 

can be used as a guideline to estimate the calibration frequency. Actual Ambi!!111 Temperature Change' :t 50 OF 
calibration frequency should follow plant standard and sound engineering L1I1IlPrlissure: 500psig
practice. 

1. Determine the performance required for your application. Step 3: Calculate total probable error (TPE). 

2. Determine the operating conditions. TPE ~ J(R9'ACCUr;¡C~,i. (TempEfled)2. (SlalicP'ossUloEIIOCI¡2 : 0.117'Y. 131 .pan 
Where:

3. Calculate the Total Probable Error (TPE).
ReferencaAccuracy" :to.075%olspan


4. Calculate tho stability per month.
Ambieiil Temperature Effect =

5. Calculate the calibration frequency.
j;(0.Ol;~:nURL+0.0625)per 50 OF = .to.OB33% of span 

=Span slalicPressUle Effect(11 
0.1% reading per 1000psi = %ofrange'0.1% 'Cal. Span per1000psi= 

0.035% of span forliiie pressure of 500 psig 

(1) ZOIO ,'aUe pIDSl1l sired fImovad by C"fO rli/1immg al /i/1" pmS!UfI. assume mading is
iri%"fspan 

Step 4: Calculate the stability per month. 

Slabiliy = j;((O.l~~:~RL)J% of span fDr 5 years = .:O.OO:l5% of span per monlh 

Step 5: Calculate calibration frequency. 

Ciii freq. " (Ra~::i~~ii:rn~~~I~PE) = (0.J~~~~51~7%l :z 52 ITlllhs 

'-5 
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Choosing a Trim To decide which trim procedure 10 use, you must first determine whether the 
analog-to-digital section or the digital-to-analog section of the transmitterProcedure 
electronics Is in need of calibration. To do so, refer to Figure 4-1 and penorm 
the following procdure: 

1. Connect a pressure source, a HART communicator, and a digital
readout device to the transmitter. 

2. Establish communication between the transmiUer and
the communicator. 

3. Apply pressure equal to the upper range point pressure (100 ¡nH20,
for example). 

4. Compare the applied pressure to the Process Variable (PV) line on
the Communicator On-line Menu. IE the PV reading on the 
communicator does not match the applied pressure, and you are 
conlidenl that your test equipment is accurate, Il perform a 
sensor trim. 

5. Compare the Analog Output (AD) line on the communicator on-line
menu to the digital readout device.jf the AD reading on the 
communicator does not match the digital readout device, and you are 
confident that your test equipment is accurate, Il perform an 
output trim. 

Sensor Trim You can trim the sensor using either the full trim or the zero trim function. The 
trim functions vary in complexity, and their use is application-dependent. Both 
trim funcfions alter the transmitter's interpretation of fhe input signaL. 

Zero trim is a single-point adjustment. It is useful for compensating for 
mounting position effects and is most effective when performed with the 
transmitter installed in its final mounting position. Since this correction 
mainLains the slope of the characterization curve, it should not be used in 
place of a full trim over the full sensor range. 

When performing a zero trim, ensure thai the equalizing valve is open and all 
wet legs are filed to the correct levels. 

NOTE 
Do not perform a zero Irlm on Model 3051 Absolute pressure 
transmitters. A zero trim is zero based, and absolute pressure transmitters 
reference absolute zero. To correct mounting position effects on a Model 3051 
Absolute Pressure Transmitter, perform a low trim within the full sensor Irim 
function. The low trim function provides a "zero" correction similar to the zero 
trim function but it does not require the input to be zero based. 

A full trim is a two-point sensor calibration where two end-point pressures 
are applied, and all output is linearized between them. You should always 
adjust the low trim value first to establish the correct offset. Adjustment of the 
high trim value provides a slope correction to the characterization curve 
based on the low trim value. The factory-established characterization curve is 
not changed by this procedure. The trim values allow you 10 optimize 
penormance over your specifed measuring range at the calibration 
temperature. 

4-' 
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Full Trim NOTE 

IHARTCDmm. 11,2,3.3 I ~~et~~~:i~t~~ ~~u~i~~~r~et~~t~~ ;~I::~:et~~e:i~~~~~ ~~r:~i:eU;;~~~han 

before entering any values. 

HART CommunIcator 

To calibrate the sensor with a HART Communicator using the full trim 
function, penorm the following procedure: 

1. Assemble and power the entire calibration system including a
transmitter, HART Communicator, power supply, pressure input source, 
and readout device. 

2. From the HOME screen, enter the fast key sequence below under "Full
Trim." 

3. Select 2: Lower sensor trim

NOTE 
Select pressure input values so that low and high values are equal to or 
outside the 4 and 20 mA points. Do not attempt to obtain reverse output by 
reversing the high and low points. The transmilter allows approximately five 
percent URL deviation from the characterized curve established at the factory. 

4. Follow the commands provided by the HART Communicator to complete
the adjustment of the lower value. 

5. Repeat the procedure for the upper value, replacing 2: Lower sensor trim
with 3: Upper sensor trim in Step 3. 

AMS 

Right click on the device and select "Calibrate," then "Sensor trim" from the 
menu. 

1. Select "Lower sensor trim."

2. Click Next after setting the controlloop to manuaL. 

3. Click Next after applying appropriate pressure to sensor.

4. Select Next to acknowledge the loop can be returned to automatic
control. 

5. Select Finish to acknowledge the method is complete.
6. Right click on the device and select "Caiibrate,~ select "Sensor triff" from

the menu. 

7. Select "Upper sensor trim" and repeat steps 2-5.

Zero Trim 
I HARTComm i 1,2.3,3,1 
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Figure 4-3. Digital Trim 
Connection Drawing 
(4-20 mA Transmitters) 
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HART Communicator 

I Calibrate the sensor with a HART Communicator using the zero trim function 
as follows: 

1. Vent the transmitter and attach a communicator to the measurement
loop. 

2. From the communicator main menu serect 1 Device setup,
2 Diagnostics and servc8, 3 Calibration, 3 Sensor trim, 1 Zero trim to 
prepare to adjust the zero trim. 

NOTE 
The transmitter must be within 3% of true zero (zero based) in order to 
calibrate it using the zero trim function. 

3. Follow the commands provided by the communicator to complete the
adjustment of the zero trim. 

AMS 

Right click on the device and select "Calibrate," then "Zero trim" from the 
menu. 

1. Click Next after setting the conLrol loop to manual.

2. Click Next to acknowledge warning.

3. Crick Next after applying appropriate pressure to sensor.

4. Select Next 10 acknowledge the loop can be returned to automatic
control. 

5. Select Finish to acknowledge the method is complete.

Model 3051


PrecIsIon 
Maliir 

The Recall Factory Trim commands allow the restoration of the as-shipped 
factory settings of the sensor trim and analog outputlrim. 

NOTE 
The Recall Factory Trim commands are not available on previous 
design transmitters. 

Recall Factory Trim - Sensor Trim 
1 HARTComm. 11,2,3,4,1 I


Resels the transmitter sensor trim to the as-shipped factory settings. The 
Recall Factory Trim-Sensor Trim command can be useful for recovering 
from an inadvertent zero trim of an absolute pressure unit. 

HART Communicater 
Enter the fast key sequence below "Recall Factory Trim - Sensor Trim" La 
reset the transmitter sensor trim. 

Recall Factory Trim - Analog Output 
1 HART Comm. 11,2,3,4,2 1


Resets Ihe transmitter analog outputtr¡m to the as~shipped 
factory settings. The Recall Factory Trim-Analog Output command can be 
useful for recovering from an inadvertent zero trim on an absolute pressure 
transmitter. 

HART Communicator 
Enter the fast key sequence below "Recall Factory Trim -Analog Output" 
to resat the analog output trim. 

4-' 
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Analog Output Trim 

Digital-to-Analog Trim 
I HART Comm. 11,2,3,2,1 
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The Analog Output Trim commands allow you to adjust the transmitter's 
current output at the 4 and 20 mA points to match the plant standards. This 
command adjusts the digilallo analog signal conversion (see Figure 4-1 on 
page 4-4). 

Analog Output Trim (Low Power) 
IHARTComm. 11,2,3.2,1 I


The Model 3051 Low-Power Transmiller has two jumper-selectable output 
ranges: 1-5 V de and 0,8-3.2 V dc. Positioning this jumper for the desired 
output range selects the proper coeffcients for temperature carrections. The 
jumper position also sets the output values 
(1-5 or 0.B-3.2) which are communicated through HART protocol and
accessed by a hand held communicator. 

However, switching this jumper does not by itself select the new outputs; you 
must perform the "Digital-to-Analog Trim" procedure above to match the 
transmitter's output voltages to the new 
jumper selection. 

HART Communicator 

I To perform a digital-to-analog trim with a HART communicator, perform the 
following procedure. 

1. From the HOME screen, seloct 1 Device setup, 2 Diag/Service,
3 Calibration, 2 D/A trim. Select OK after you set the control loop to 
manual (see "Selling the Loop to Manual" on page 3-2). 

2. Connect an accurate reference ammeter to Ihe transmitter at the
CONNECT REFERENCE METER prompt. To do so, connectlhe 
positive lead to the positive terminal and the negative lead to the test
terminal in the transmitter terminal comparlmllnt, or shunt the 
transmiller power through the reference meter at some point. 

3. Select OK after connecUng the reference meter.

4. Select OK at the SETTING FLD DEV OUTPUT TO 4 MA prompt. The
transmitter outputs 4,00 mAi 

5. Record the actual value from the reference meter, and enter it at the
ENTER METER VALUE prompt. The communicator prompts you to 
verify whether or not the output value equals the value on the 
reference meter. 

6. Select 1 Yes if the reference meter value equals the transmitter
output value, or 2 No if it does not. 
1f you select 1 Yes, Il proceed to Step 7. 
1f you select 2 No, Il repeat Step 5. 

7. Select OK at the SETTING FLD DEV OUTPUT TO 20 MA prompt, 
and repeat steps 5 and 6 unli the reference meter value equals the 
transmitter output value. 

8. Select OK after you return the control loop to automatic control.

00809.01004001, Rev EA 
December 2002 

Digital-to-Analog Trim 
Using Other Scale 
IHARTComm. 11,2,3,2,2 

Model 3051 

AMS 

Right click on the device and select "Calibrate," then nDtA Trim" from the 
menu. 

1. Click Next after setting the control loop to manuaL. 

2. Click Next after connecting the reference meter.

3. Click Next at the "Settng f1d dev output to 4mA" screen.

4. Record the actual value from the reference meter, and enter it at the
"Enter meler value" screen and click Next. 

5, Select Yes, if the reference meter value equals the transmiter output 
value, or No if it does not. Click Next. 

a. If Yes Îs selected, proceed to Step 6.
b. If No is selected, repeat Step 4.

6. Click Nexl at the "Seltng fld dev outputto 20mA" screen. 

7, Repeat Step 4 - Step 5 unli the reference meter equals the transmiter 
output value. 

B. Select Next to acknowledge the loop can be returned to automatic
control. 

9. Select Fintsh to acknowledge the method is complete.

The Scaled DIA Trim command matches the 4 and 20 mA points to a 
user-selectable reference scale other than 4 and 20 rn (1 to 5 volts if 

1 ~~~~~~~~x~%~~:)~ ;:~:~o~~o:~~~e~ t~/lO~i~~r:~~:c~:~:U;~~7af;:m a 

reference meter 10 the transmitter and trim the output signal to scale as 
outlined in the Output Trim procedure. 

NOTE 
Use a precision resistor for optimum accuracy. If you add a resistor to the 
loop, ensure that the power supply is suffcient to power the transmitter to a 
20 mA oulput with the additional loop resistance. 
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AMS The systematic span shift caused by the application of static line pressure is-

Right click on the device and select uCalibrate," then "Scaled D/A trim" from 
the menu. 

1.00% of reading per 1000 psi for 305iC Range 4 transmitters, and -1.25% 
of reading per 1000 psi for Range 5 transmitters. 

1. Click Next after setting the control loop to manuaL. 
Use the following example to compute corrected input values. 

2. Select Change to change scale, click Next. 
3. Enter Set scale-La output value, click Next. 

Example 
A transmitter with model number 3051 CD4 will be used in a differential 
pressure application where the static line pressure is 1200 psi. The 

4. Enter Set scale-Hi output value, click Next. transmitter is ranged so that the oulput is 4 mA at 500 inH20 and 20 mA at 

5. Click Next to proceed with Trim. 1500 inH20. 

6. Click Next after connecting the reference meter. 
7. Click Next at the "Selfng fld dev output to 4 mA" screen. 

B. Record the actual value from the reference meier, and enter it at the 
"Enter meter value" screen and click Next. 

To correct for systematic error caused by high static line pressure, first use 
the following formulas to determine corrected values for the low trim and 
high Irim. 

LT= LRV+ S (LRV) P 

9. Select Yes, if the reference meter value equals the transmitter output Where: LT= Correded Low Trim Value 
value, or No if it does not. Click Next. LRV= Low,u Rangß Value 

a. If Yes is selected, proceed to Step 10. S. -(Spaiisliilperspecilcatioii) 
b. If No Is selected, repeat Step B. p. StalicLiiiøPressure 

10. Click Nexl at the "Setting f1d dav output to 20mA" screen. HT = URV + S (URVj P 
11. Repeat Step B - Step 9 until the reference meter equals the transmilter 

output value. 

12. Seled Next to acknowledge the loop can be returned to automatic 
control. 

HT= 
URV= 
S. 

CorrecledHigh Trim Value 
UpperRiuigeValue 

-(Spallshill per specilcalion) 
SliilicLinePressurii 

13. Select Finish to acknowledge the method is complete. 
Inlhisexample 

Compensating for Line 
Pressure 

Range 4 and 5 Differential Transmitters 

Model 3051 Range 4 and Range 5 pressure transmitters require a special 
URV= 
LRV= 

1500inH.O 
5QOinH20 

calibration procedure when used in differenlial pressure applications. The 
purpose of this procedure is to optimize transmitter performance by reducing 
the effect of static line pressure in these applications. Model 3051 differential 
pressure transmitters (Ranges 1, 2, and 3) do not require this procedure 
because the optimization occurs in the sensor. 

5' 
To cilculale Iholowlrim(LT)valuii: 

LT= 

1200 psi 
:iO_01f1000 

500" (0011100)(500)(1200) 
Applying high static pressure to Model 3051 Range 4 and Range 5 pressure LT= 506inH20 
transmitters causes a systematic shift in the output. This shift is linear with 
static pressure; correct it by performing the Full Trim procedure on page 2-18. To carculalellehlgliliim(HT)valuo: 

The following specifications show the static pressure effect for Model 3051 
Range 4 and Range 5 transmitters used in differential pressure applications: 

HT= 
HT= 

150 + (0.01/100)(1500)(1200) 
15181nH20 

Zero Effct: To complete a Model 3051 full trim and enter the corrected values for low trim 
:t. 1 % of the upper range limit per 1000 psi (6,9 MPa) for line pressures (LT) and high trim (HT), refer to "Full Trimn on page 4.8. 
from 0 to 2000 psI (0 to 13,8 MPa) Enter the corrected input values for low trim and high trim through the 
:10.2% of the upper range limit per 1000 psi (6,9 MPa) lor line pressures 
above 2000 psi (13,8 MPa) 

communicator keypad after you apply the nominal value of pressure as the 
transmitter input. 

Span Effect: 
Correctable to :10.2% of reading per 1000 psi for line pressures from 0 to 
3626 psi. 
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Fail Elect 
NOTE The transmitereleclronics board is malfunctioning due to an internal fault
After calibrating Modal 3051 Range 4 and Range 5 transmitfers for high Some of the FAIL ELECT errors are user-repai/able. Use a Model 275
differential pressure applications, rerange the 4 and 20 mA points using the HART Communicator to diagnose the error and determine if it is
communicator to malnlain the systematic static line pressure correction. You repairable. Any error message that ends in "FACTORY" is not repairable.
may re-zero the 4 mA point at line pressure after ins lallation using the local In cases of non user-repairable arrOlS, you must replace the electronics
zero button without affecting the completed calibratjon. board. See "Disassembly Procedures" on page 5-3 or contact Rosemount 

Customer Central at 800-999-9307 if you 
Diagnostic Messages In additon to the output, the LCD metar displays abbreviated operation, error, need assistance. 

and warning messages for troubleshooting the transmitter. Messages appear Fall Conng
according 10 their priority, with normal operating messages appearing last. To A memory fault has been detected in a location that could effect
determine the cause of a message, use a Model 275 HART Communicator to transmitter operation, and is user-accessible. To correctlhis problem, use
further interrogate the transmiHer, A description of each LCD diagnostic a Model 275 HART Communicator to interrogate and reconfigure the
message follows. appropriate portion of the transmitter memory. Contact Rosemount 

Customer Central at BOO.999-9307 if you need assistance.Error 

Error messages appear on the LCD meter display to inform you of serious Warnings 
problems enecting the operation of the transmitter. The meter displays an Warnings appear on the LCD display to alert you of user-repairable problemserror message unti the error condition is corrected, and the analog output is with the transmitter, or current transmitter operations. Warnings appear
driven to the specifed alarm leveL. No other transmitter information is alternately with other transmiUer information unti the warning condition is
displayed during an alarm condition. corrected or the transmitter completes the operation that warrants the warning 

message.FAIL(1) 
The transmitter CPU board and the sensor module are incompatible. If you 
encounter this message, contact Rosemount Customer Central at NOTE 
BOO-999~9307 if you need assistance. The warning messages on previous versions of the LCD display may vary 

slightly from those listed here, but they represent the same warning.
Fail Module 
The sensor module is disconnected or is malfunctioning. Verify that the 
sensor module ribbon cable is connected to the back of the electronics Press LImit 
board. If the ribbon cable is property connected, there is a problem within The process variable read by the transmitter is outside of the transmitter's 
the sensor modulo. Possible sources of problems indude: range. 

Pressure or temperature updates are not being received in the sensor Temp LImit 
module. The secondary temperature variable read by the transmitter is outside of 

A non-volatile memory fault that wil effect transmitter the transmitter's range. 

operation has been detected in the module by Ihe memory verification Curr Fixed 
routine. The transmitter is in multidrop mode. The analog output is not (racking

Some non-volatile memory faults are user-repairable. Use a Model 275 pressure changes.
HART Communicator to diagnose the error and determine if it is 
repairable. Any error message that ends in "FACTORY" Is not repairable. Curr Saturd 
In cases of non useNepairable errors, you must replace the sensor The pressure read by the module is outside of the specifed range, and the 
module. See uDlsassembly Procedures" on page 5-3 or contact analog output has been driven to saturation lavels. 
Rosemount Customer Central at BOO-999-9307 if you need assistance. 

Loop Test 
A loop test is in progress. During a loop test or 4-20 mA trim, the analog 
output is set to a fixed value. The meter display alternates between the 
current selected in miliamps and "LOOP TESr 

were also grouped inlo(1) Forprevious versions offfls msfsr, FAIL MODULE and FAIL ELECT
tfle FAIL message, WIen dealing wil/ a FAIL massage 011 a previous version meter, niview 
Ihs In/cmslion in the FAIL MODULE: and FAIL ELECT sse/Ions ils well. 
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Xmlrlnfo 
A non-volatile memory fault has been detected in the transmitter memory Ri'a'i..'l;¡' .=r"", 
by the memory verification routine. The memory fault is in a location lksiisrEEPROM Replace lle seiisormoule 
containing transmitter information. To correct this problem, use a Model ørror.facloryON 
275 HART Communicator to interrogate and reconfigure the appropriate 1ksnsrEEPROM Uso lhs HAT communicator to resellhe foUowing 

remolasoal fil Duid, 
portion of the transmitter memory. This warning does not effect the error.user-nooulON paramelers:remoleiiiialisolalor, 

Diiriamaterial,o.ringmaterîal,lransmitlirtype,remote
transmitter operation. Contact Rosemount Customer Central at seliltypo,f1anglilye,metertype,numberorremole
BOO-999-9307 if you need assistance. seals. 

lk snsr EEPROM Perlormafuntrimlore~bralethelraiisnútter.
Operation srror.ussrON 
Normal operation messages appear on the LCD meter to confirm actions or 4k micr EEPROM Replac. lleeleclconic board. 

inform you oftransmitter status. Operation messages are displayed with other srror-racloryON 
resel the message lield.4k micr EEPROM Uso Ihe hart c.mmun¡calorlo 

transmitter information, Bnd warrant no action to correct or alter the ørror-user"noout ON 
transmitter settings. .4k micro EEPROM Use Ihe HART commuiiicalor 10 resBllhe fo~owing 

error-usarON paramelsrs:units, range values, damping, arialog oulput. Zero Pass transferruiilion,lig,scaIBdmalørvaluas.Performadfa
The zero value, set with the local zero adjustment button. has been trlmloerisurelhallheeIToriscorreclad. 
accepted by the transmitter, and the output should change to 4 mA. 4ksiinEEPROM Replace the sensor module 

error-facloryON
Zero Fail 4k iliiu EEPROM Use the HART communlcetor 10 resel thii temperatura
The zero value, set with the local zero adjustment button, exceeds the error-userON unlls and Ihec.lihraliiilype. 
maximum rangedown allowed for a particular range, or the pressure Add Item for A1L device types Asksthe user whiiiher the holkayilem lJing added 
sensed by the transmitter exceeds the sensor limits. oroiilyfortllliONEdevlcelype. should bo addad for all device lypeoronly for the Iypeof 

device thiil III coririecled. 
Span Pass Command Not Implemented The coneclad devicdos nol supporllhis lurlC~on. 
The span value, set with the local span adjustment button, has been CommunlclllonError ThecommunicalorandlhedllYIClareriolcommunica!ing 

Ched all conlleclions accepted by the transmitter, and the output should change to 20 mA. correctly. betwn the 
crmmunicalorandthedevicandriisendlleinrorralion. 

Span Fall Configurationmemory not Thecorir\uretion510redirimemliryislnoompa~b1awlth 
compallbliiwllhconnected Ile daviea to which a trnsfer has ben raquesled. The span value, set with the local span adjustment button, exceeds the 

maximum rangedown allowed for a particular range, or the pressure device 

sensed by the transmitter exceeds the sensor limits. CPU boiird not lnltlalJzed ONTheeleclrmiceboardisiioliniliilized. 
Replaeelleeleclronicsboard. 

LOCAL DSBLD CPU EEPROM write failure ONMessaga sen! 10 electronics board from HART signal 
board.This message appears during reranging with the integral zero and span leiled. Ripliica the eliiclronicii 

buttons and indicates that the transmitter local zero and span adjustments Device Buay T1e connecled device 19 busyperfomiing anolhertask. 

have been disabled. The adjustments may have been disabled by the DevlceDlaconnecled Thedevieefailed 10 respoi 10 e coiniind. Chadall 
crnnecionsbetwanthacommmicalorandihedevjce

transmitter security jumper on the transmitter circuit board or through Bndresendlhecommand. 
softare commands from the Model275. See "Security (Write Protect)" on Devlcewrlteprolecled Device is in write.pmtecl mode. Data can riol be millen.
page 2-14 for information on the position of the security jumper and Devlcewrlle protecled. Do you Device is in wrilltpmllll moe. Press YES 10 lurii lle
information on softare lockout. atlilwantto HAT commuiiieelorofr end ios the unsent daiii. 

ahutotn 
beWrite Protecl DI,playvlilueofvarlableon Askswhellerthavalueoflhii variable should 

This message appears if you attempt to change the transmitter holkeymønu1 displayedadjaciiil10 tls label on the holkey menu il lhe 
configuration data while the security jumper is in the ON position. See itembeingaddedtolleholleymenui~8variable. 
"Security (Write Protect)" on page 2-14 for more informalion about the Downloaddala rrom Press Ihe SEND saflkey to transfer Iiiformalion from lhe 
security jumper. conflgi.ratlonmemorytodevlc:ecomunicalor memory 10 the davice. 

Exceedfleldwldlh Iiidicalesthai Ihelieldwidllforlhecurrenlarilhmelic 
HART Communlcalor Diagnostics variablseiicaes Ihe devlce.specifeddescrptionedit 

formil. 
The following table is a list of messages used by the HART Communicator Exceedprecl,lon Iridicatesihallhepreislonlorthecurrnliirîlhmelic 

Ihe dllice.speifed descrpliori (HC) and their corresponding descripfions. variableellOleds edit 
format. 

Variable parameters within the text of a message ere Indicated with Ignore nexlSO occurrence8of SeleclYEStoignorelhened500ccuirencesoldeYice
"'variable paramalep. IilalUill slalus,orselecliiolodispleyeveryocurrencs. 

Reference to the name of another message is identified by lIegalcharliclør Anliivalidchiireclerforlheviirlabletypowaserilered. 

¡another message). lIeglildale The day portionor the dille is invalid. 
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~, 11',,,,, .i~iæ' 1T.i....mi"''' 

lIoj¡llmooth The month poio oflhe dale 19 Invalid. Sivliig data to conflguritlon Dale is being lransrerr from a devce to oorigura1l 
oflhDdDlalIegalyelir Thøyøarpor1lon 19lrvalld. memory. ITmory 

IncompaUble CPU lKird ind UpgradelhDDleClrorlClboardorlhDslHsomodulalo SendIng dita to dovlce. Dale is being lransferrfromooiifigurationmemoiyloa 
module ON tho davlcii. 

cUITDnlrevision. Seii.orboard nollnltlalliedON ThasensormodulaeleclronJcsbardlsnollniliallzod. 
Incompleteeiiponent Tho DKpommiorasclenlificnolaUonnoa1iniipoinl Rllplaclitheselisorr1dulli. 

variable Thiirll arewriii onlyvarlableii Thiireare wrls-only varisblaswhichhave nol biian sel by 
lslncomplale. which hlVII 001 been edliiid. lhiiuser. Thiisevariablasshouldbaselorlnvalidvaluiis 

lype. Plelleodltthem. maybesenitotheclevica.Incompletelliild The value enlered i9noioompielelorlhDvariable 
Looklngforiidovlco Pollnglormulldropped al addresses 1-15. Ther.l. uii.enldala. Send It Prass YES to siind unsenl dale and rum lhe HC 011. PressdDvices 
Local buttns operator error ONIllegal pres9ure applied during zeroorspari operalion. beforlllihuttngoff1 NO 10 turn the HC off and loe the uiisanl dale. 

lhecorreclpiissures. Toofew diila byleii received Command ralums tewiir døla byles lhan expecled asRepeal thaprOGssaflerverifynli 
user should be allowad 10 edll the diiierminedbylhødevlciiclescriptlon.Mark as reBd onlyvariableOil Ask9whelhDrihe 

holkiiymiinu? variable from the holkey menu iI the ilem being added 10 TransmlnarFaul1 Oovica relums 8 command responsa Indlcling a faull 
lhehotkDymenulsDvariabla. wilh theoonnecad devic. 

Modulo EEPROM writs fallur.MD99aga 9lnilo llii moouh:ilrom Uiii HART slnal failed. UOll$forc:varlliblellibel;i hu TlaengJneering have baeoediled. unilsforthis v8r1able 
ON Riiplacelhesensomoduiii. chlingecl.Unllmulilbiiiiiiiit Send englniiiiring unlls 10 the devicø belore adiling this 

In mBmoryavailablB beforeadltlng,orlnvellddala viiriable.No devlco configuration III There is no configura!ionsaved 10 
cooflguratlonmemory ra-cnfiiiurøolf-linaorlransfDrloadeVice. wllibeiienl 

orpollof all Uoseiil data 10 onliiia dovlce. There Is unseri!clala No Device Found PoJlofeddr6sszerolalls 10 llnd a dBvlce, for a prviusly conecii diivlce 
Is enabled. SEND or LOSE diili wtilchmuslbeSlnlorlhrnfWaYbeloraconntidingloaddresses fai1s to find a device if BUlo,poli 

dBfinedNohotkeymiinuiivallabliilor ThDreIs no manu namad "holkey" iII thB device anolherdevice. 
rorlhis device. Upgradii275softare 10 access The communli:lor does nol conIhhidiivlce. descriplion lain Ihe mosl riii:nl 

No proiiure updiiiea ON No pressure updeles bting recived Irom the SBnsor XMTRfunellon. Model 3051 Devico Oiiscriptora (005). Seiiid YES 10
VerilyUiøl thø sensor module ribboncable Is CoiitlnuewllholddeiicrlptJon? communicate using the eKÎsling DOs. Selecl NO 10 aborlmodulE. 

allacticorreclly.OrreplacelhBsensormodufB. communicalion. 
dBScrpliolis 10 bii usiid 10 Use up/down arrows to changiiGllesdiraiionlodianglilhaconlraslolIlIiHCdispliiy.Nootnll1devlcelievallable. There are 110 dBVice available 

a døvli: offine. contriiiit. Preiis DONE whenconfigure 
There are no dBVlc descrpllons availableNo.lmuliiUondlivlcliiiiivalliiblli. 10 slmulale a donii. 
device. Viluiioulofrange Thauslir-anlaredvaluaiseiUiiirnolwilhin lherangii for 

No temperalure upda.IDs ON NolemperalureupdalesbeingrliceivlidfromlhesBnsor Iheglvenlypaand size of variable or nol within Ihe 
modulø.VeriryUiøllhø sensor module ribboncable Is innlmaKspedlilidbylhedliviOl. 
allachBdcorreclly.Orrepføcalhøsensormodulø. (meiiiiage)occurriid Elthiir a riiadlwrila commind indicetes too rBwdale bylas 
There is nomiinu nølTd "uploud varisbles"dafinadln rlilidlngwrltlng(Vlirlablolabol;iraived,transmilterfaull,invalidresponB800e,if1validNo UPLOAD VARIABLES In ddl 

forlhliii;vr;. lhadevlcdescrpliorforthis devlce. This manu is riisponsii comand, invalid reply diiløliiild, or failad pre. 
requireclforoftineconfiguraUon. orpol-røad method; or a raspoSl coll of any clss 

olhar llan SUCCESS is riilumed reading a parlicular
NoValldlllimli TheselecllidmlinuoradlldlsplayronlainsnovalldÎlems. variable.
OFF KEY DISABLED Appears whiin lhe user øllempls 10 lum thii HC of bofore .oviirliiblÐlabol;ihasiin Avariablerelaled has been edited. Send 10 Ihi!lvariable siiiiding modlßed dale or before compleling a melhod. unknown value. Unit musl bÐ reialedvariablelolhedevicebeforeedltilgthl!lvariablii.
Onllnediivlcadlscoonecled Tharelsunsanldataforaprovlouslyconnecladdevice. aentbeforeedlUng,or Invalid 

Press RETRY to seiid dala. or priisa OK 10 clisconnllGIwllh uii.ent clalB. RETRY or OK daliwllbesiint.
tololOdlili. aiidloseunsiinldala. 
Out of miimoryforhotkey TherlilsnomorememoryavailablelosloradditlonBI Local Zero and Span To enable this feature, see "Local Span and Zero Control (Local Keys)" onshouldbedBletad10connguraUon.Delete holleyltems. UnneoessaryilelT 
unnllÐiisaryltema. make spacø i1vallabfa. (Local Keys) Software page 4-20. 
Overwrllse.liilIngcolillguratlonRuqulistspermlsstonlooverwllieKlslingconfiiiuralion Lock Out

offinememory eilherbya devlce-lo.memorylransfiirorbyaf1 
coliliguralion.UsBrsnswBrsusinglhdsolllæyi. 
Press thii OK softkey. ThIs message usually appears aller Physical Removal of To remove the magnetic buttons used to activate the local zero and span, use 
anarrormElsagarromlheapplicølionorll9aresultof Local Zero and Span a small slotted head screwdriver and pry off the small, plastic cap located 
HART communicatins. (Local Keys) under the approval tag. Remove bullon assemblies and discard. 

Reiiloriidavrceviilue1 The adtled valua thai was senl 10 a device was not 
propiiilyimplemeniad.Reslorlg lhedevlce value returns NOTE
Ihevariabletoltsoriginelvelue. On previous versions of Model 3051, remove the magnetic screws.

ROM chiickiium error ON Chiicksumoflransmlttersofiwarehasdeiecedafaull. 
Riipløi: Iheehic!rnlcs board. 

Savedilalromdevlciiio Prompls user 10 press SAVE sonkey to initiale a
conflguratlonmiimory deYÎce-lo.memorylransrBr. NOTE 

Alarm jumper not installed = High Alarm 
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SELECTING OUTPUT 
RANGE FOR 

Low power transmitters output either 1-5 V dc or 0.8-3.2 V dc depending on 
the position of the vollage output jumper. To reposition the voltage output 

Section 5 Troubleshooting 
LOW-POWER jumper, follow the procedure deScribed on page 2.14. 

NOTE 
Default low power output is 1-5 V dc. Afler changing output between 1-5 V 
and 0.8-3.2 V, perform a low power output trim. 

Before Disassembling the Transmitter. . . . . . . . . . . . . . . page 5-3 
Disassembly Procedures. . . . . . . . . , . . " . . . . . . . . . . . . "page 5.3 
Reassembly Procedures .......................... page 5.5 

Figure 4-4. Low Power 
Transmitter Electronics Boards 

OVERVIEW Table 5-1 provides summarized troubleshooting suggestions for the most 
common operating problems. 

If you suspect a malfunction despite the absence of any diagnostic messages 
on the communicator display, follow Ihe procedures described here 10 veril' 
that IransmiUer hardware and process connections are in good working order. 
Always deal with the most likely and easìest.to-check conditions first. 

SAFETY MESSAGES Procedures and instructions in this section may require special precautions to 
ensure the safety of Ihe personnel performing the operations. Informalion that 
raises potential safety Issues is indicated by a warning symbol (&). Refer 10 
the following safety messages before performing an operation preceded by 
this symboL. 

VOLTAGE OUTPUT 
t 

TRANSMITTER SECURITY 

Warnings 

&WARNING 
JUMPER POSITIONS JUMPER POSITONS 

E.ploslonsc.nresultlndeiilhorserlousrnJury. 

DO.8-3.2Vdc~ ~ Wrlw Prolecl ON~ 00 not remove lhiilransmi!er covers In explosive environments when !l11i
circuItis Iivll. 

~1-5VdC 

NOTE 

~ WrltliProlliclOFF 

Bolh IrsnsmlUer covers musl be fully angaged 10 meel Explosion-Prof 
requirements. 
Before connecting a communicalor in an explosive almosphere, makii sure
lharlhaiisllUmen1sinIhø klDp are insløllad accrding10 inlrinsically aBfe0r 
iionincendllefieidwiringpraclice!l. 

Security jumper not installed = Not Write Protected 
Alarm jumper not installed = High Alarm 
Voltage outpuljumper not installed = 1-5 V '" . 

SIeUc eiiictrlcity can diimaga ,1801i1lve componeiita. 
DETAILED SETUP , ObslirvasIiIBhandlingprec¡¡ulionslorslølic.slilisilivecomponenls. 

Local Span and Zero The Local keys command allows softare control over the use of the local 
Control (Local Keys) 
I HARTComm. 11,4,-4,1,7 

span and zero adjustments. To enable or disable the span and zero 
adjustment bullons on your transmitter. perform the fast key sequence at left. 

NOTE 
Disabling the local keys does not disable all transmitter configuration 
changes. With the local keys disabled, you can stil make changes to the 
transmitter configuration-inctuding range values-using a HART 
communicator. 

ROSEMOUNT l 
EMERSON_ 
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Table 5.1. Mode13051S BEFORE Maintenance procedures differ for improved and previous style transmitter 
troubleshooting lable DISASSEMBLING THE housings. Verif the specifc physical characteristics of your transmitter before 

TRANSMITTER you begin any maintenance procedures. The width of the conduit entries is 

readingÎazero Verily poer is appliid 10 signal lerminals the most noticeable physical difference between the improved and the
TransmlUarmlillamp 

Checkpowerwireslorreversødpolarity 
previous style housing (see Figure 5-1). 

VerirylefmlnalvollagelIi10.6!o42.4Vdc 
CheckroroplindlodBacrosslesltemiinal Figure 5-1. Improved and 

lhiiDUlpulls level9 Previous Styles of the ModelTransmiUer Nol CDmmunicallng with Verify tJlween 4 and 20 mAor 9iilureUori 
HART Communicator Verify clean DC Power to lriin9mller (Malt AC noise 0.2 volts peak 10 peak) 3051 Transmiter Housing 

Check loop resistance, 250 II miiilmum (PS I/olliiga -lransmiler I/ollagenoop current) 
Check ifunll Is addre.sed properly 

TransmiUermilliampreadingisloworhigh Verilyeppliedpiissure 
4 and 20mA range polnls Verify 

nol in alarm condllion Varifyoulpuli9 
Viirifyif4 20mAouipuiltmisrequired 

riolrespond10 changes in ChiickIBsl Bqulpmenl TralismillefwllI 
appliedprBssure Checkimpulse piping or manifold forblockage ~ 

Varifyappliedpressureisbelwaenlhii4and20mAseipoinls 
Viiriryoulpullsnoliniilarmcondilion ~, 

VBrlry is nol in loop Tlist mode ¡¡lran9miUer 
Pressure Yariable readingislow or high Checkteslequipmenl(verifiiccuracy)Digilal 

Check impulse piping lor blociigii or low fill in welleg DISASSEMBLY &00 not remove the instrument cover in explosive atmospheres when the 
circuit is live.VerilyInnsmlter is calibraled propeily PROCEDURES 

VerilyprBssurecalCtlaUonsforappffcalion 
Pressure Variiiblii forfiiully In pressuraline Remove the Transmitter NOTE

Digilal readingis erralic Checkapplicalion equipmenl 
Once you have determined a transmitter to be inoperable, remove it from

Verify lransmlller is nol reacUng direclly to equipmenl lumiiiii orioff from Service 
service. 

Veriy damping ls sat properly for applicalion 
Millampreadingiserralic verilypowiirsourcelolransmiUerhasadequalBl/ollagBaiidcurrBiil 

eleclricalînlerference Be aware of the following:Chllk for Bxlemal 
Viirlfylransmillerispropeilygroundad Isolate and vent the process from the transmitter before removing the 

ViimyshIeld forlwi9led alone end transmitter from service.pairis only groundiid 
Remove all electrical leads and conduit. 

Detach the process flange by removing the four flange bolts and the 
two alignment screws that secure it. 

00 not scratch, puncture, or depress the isolating diaphrngms. 
Clean isolating diaphragms with a soft rag and a mild cleaning solution, 
and rinse with claar water. 

Whenever you remove the process flange or flange adapters, visually 
inspect the Teflon O-rings. Replace the O-rings if they show any signs 
of damage, such as nicks or cuts. If they are undamaged, you may 
reuse them. 

The Model 3051C transmitter is attached to the process conneclion by four 
bolts and two cap screws. Remove the four bolts and separate the transmilter 
from the process connection manifold or flange. You can leave the process 
connection in place and ready for re-installation. 

The Model 3051T is attached to the process by a single hex nut 
process connection. loosen the hex nut to separate the transmitter from the 
process. 00 not use wrench on neck of transmitter. 

5-' 5-' 
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Remove the Terminal electrical connections are located on the terminal block in the compartment Remove the Sensor 1. Carefully tuck the cable connector completely inside of the internal 

Block labelled "FIELD TERMINALS." Module from the shroud. 

Loosen the two small screws located at the 9 o'clock and 4 o'clock positions, Electronics Housing 
and pullthe entire terminal block out to remove it. NOTE 

Do not remove the housing until after you tuck the cable connector completely 
inside of the internal shroud. The shroud protects the cable from damage that

NOTE can occur when you rolate the housing.
If removing the terminal block from the housing of a previous version of the 
transmitter, you will have 10 manually disconnect the power leads from the 
rear of the terminal block before completely separating it from the housing. 2. Loosen the housing rotation set screw with a 9/54.inch hex wrench, 

and back off one full turn. 

Remove the The transmitter electronics board is located in the compartment opposite the IMPORTANT 
Electronics Board terminal side. To remove the electronics board perform the following To prevent damage to the sensor module ribbon cable, disconnect it from the

procedure: electronics board before you remove the sensor module from Ihe electrical 
1. Remove the housing cover opposite the field terminal side. housing. 

& 2. Loosen the two captive screws that anchor the board to the housing. 
The electronics board is electrostatically sensitive; obseive handling 3. Unscrew the housing from the module, making sure the shroud and 
precautions for static-sensitive components. sensor cable do not catch on the housing. 

NOTE IMPORTANT 
If you are disassembling a transmitter with a lCD display, loosen the two Make sure the sensor ribbon cable and internal shroud remain completely 
captive screws that are visible on the right and left side of the meter display. free of lhe housing as you rotate it. Damage can occur to the cable if the 
The two screws anchor the lCD display to the electronics board and the internal shroud and sensor cable become hung up and rotate wilh the 
electronics board to the housing. housing. 

3. Slowly pull the electronics board out of the housing. With the two REASSEMBLY 1. Inspect all cover and housing (non.process wetted) O-rings and
captive screws free of the transmiter housing, only the sensor replace if necessary. Lightly grease with silicone lubricant to ensure amodule ribbon cable holds the board to the housing. PROCEDURES 

good seaL. 

NOTE 2. Carefully luck the cable connector completely inside the internal 
Previous versions or the electronics board utilize a snap-in power plug and shroud. To do so, turn the shroud and cable counterclockwise one 

receptacle. Carefully unsnap the power plug from the receptacle to free the rotation to tighten the cable. 

board from the power cord. 3. lower the electronics housing onto the module. Guide the internal 
shroud and cable through the housing and into the external shroud. 

4. Disconnect the sensor module ribbon cable to release the electronics 4. Turn the housing clockwise the fasten it to the module. 
board from the transmitter. 

IMPORTANT 
To prevent damage to the cable connector, watch the cable and shroud as

Figure 5.2. Ribbon Cable view you attach the housing to the module. Make sure the cable connector does
Ribbon Cable view nol slip out of the internal shroud and begin to rotate with the housing. 

Reinsert the cable connector into the shroud if it escapes before the housing 
is fully fastened. 

& 5. Thread the housing completely onto the sensor module. The housing 
must be no more than one full turn from flush with the sensor module 
to comply with explosion proof requirements. 

6. Tighten the housing rotation set screw using a o/64-inch
~ hex wrench. 
:¡ 

~ 

& See .Safely Messages' on page 5.1 forcomplele warning informalioii. 
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Reassemble the Process 1. Visually inspect the Teflon sensor module a-rings. If the a-rings areNOTE 
Electronics board revision 5.3.163 or later (all shrouded designs) are able to Sensor Body undamaged, you may reuse them. If the O-rings show signs of 

verify alarm current levels. After replacing the transmitter electronics board. damage, such as nicks or cuts, or if there is any doubt about their 

sensor module. or LCD meIer, an alarm levellesl is recommended before ability to seal properly, replace them with new a-rings. 

returning the transmitter 10 service (see "Alarm Level Verification" on 
page 3-20). NOTE 

It you are replacing the a-rings, be careful not to scratch the a-ring grooves 
or the surface of the isolating diaphragm when removing the damaged

Attach the 1. Remove the cahle connector from its position inside of the internal a-rings. 
shroud and attach it 10 the electronics board.Electronics Board 

2. Insert (he electronics board ¡nlo the housing, making sure thai the 2. Install the process flange on the sensor module. To hold the process
posts from the electronics housing properly engage the receptacles flange in place, install the two hex head alignment screws. While
on the electronics board. these screws are not pressure retaining, tighten the hex head 

alignment screws to 33 in-lbs to ensure proper alignment. Do not 
NOTE overtighten; this wil affect lhe module/nange alignment. 
Ifyou are reassembling a previous version of the electronics board (or placing 3. Install the appropriate flange bolls.
a new version of the electronics board in a previous version of the housing), 
aUach the snap-in power connection to the receptacle on the board wUh the a. lE the installation requires a '/4~18 NPT mounting, .I use four 
black and rad wires routed toward the cElnterof the board and below the white 1.75-inch flange bolts. Go 10 step f. 

reed switch holder. b. if the installalion requires a '/~ 14 NPT mounting, .I use four 
2.88-inch process flange/adapter bolts. ~ For gage 
pressure configurations. use two 2.8B-inch bolts and two 1. 75-inch3. Tighten the captive mounting screws. bolts. Go to step d.

& 4. Replace the electronics housing cover. The transmiLter covers must c. if the installation uses a three-valve manifold (differential pressurebe engaged metal-to-metal to ensure a proper seal and to meet applications only), Il use four 2.25-inch manifold flange bolts.
Explosion-Proof requirements. Go 10 step e. 

NOTE d. Hold the flange adapters and adapter O.rings in place while 

Electronics board revision 5.3.163 or later (all shrouded designs) are able to finger-tightening the bolts. Go to step g. 

verif alarm current levels. After replacing the transmitter electronics board, e. Align the process flange with the three-valve manifold. 
sensor module, or LCD meter, an alarm level test Is recommended before f. Finger tighten the bolts. 
returning the transmitter to service (see "Alarm Level Verification" on g. Tighten the bolts to the initial torque value using a crossed pallern.
page 3-20). See Table 5-2 for appropriate torque values. 

h. Tighten the bolts to the final torque value using a crossed pattem.
Install the Terminal Block Gently.slide the terminal block into place, making sure the posts from the See Table 5-2 for appropriate torque values. When tully tightened. 

electronics housing properly engage the receptacles on the terminal block. the bolts should extend through the top of the module housing. 
Tighten the captive screws and replace the electronics housing cover. The If the installation uses a three-valve manifold, then install flange
transmifter covers must be fully engaged to meet Explosionp-Proof adapters on the process end of the manifold using the 1.75-inch
requirements. flange bolts supplied with the transmitter. 

NOTE 
If you are reassembling a previous version of the terminal block, attach the 
black and red wires to the back side of the block before you inserf it Into the 
electronics housing. 
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Table 5-2. Bolt Installation Appendix A Reference Information 
Torque Values Boll Matonal Initial Torqu!l Valu!l Fmal Torqu!l Valuo 

CS-ASTM-A45 Standard 300ln.-lb(34 N-m) 650in.-lb(73N-m) 
316 SST-Oplion L4 150in.-lb(17 N-m) 300in.-lb(34N-m) 

ASTM-A-193-B7M-plion 300in.-lb(34 N-m) 650in.-Jb(73N-m) Performance Specifcations ....................... page A-1

L5 Detailed Performance Specifications. . , . . . . . . . . . . . . . page A-2

N-m) 650In.-b(73N-m) Functional Specifications ......................... page A.6
Monel-pfionL6 300in.-1b(34 
Physical Specifications ........................... page A.1l


4. lE you replaced the Teflon sensor module a-rings. I. Dimensional Drawings ...,..................... ...pageA-13

re-torque the flange bolls after installation to compensate for Ordering Information ,........,.....,.........,... page A-21

cold flow. Parts Lisl ......... .... ....................... ...pageA.JS


5. Install the drainlvent valve. Options.......... ............... ............ ...pageA.45

a. Apply sealing tape to the threads on the seat. Starting at the base HART Protocol CL Option Configuration Dala Sheet... page A-50 

of the valve with the threaded end pointing toward Ihe installer, 
apply two clockwise turns at the sealing tape. 

b. Take care to place the opening on the valve so lhat process fluid PERFORMANCE To/al Perfrmance is based 0/1 combined efTf3 of reference accuracy ambien/I"mpera/ure
SPECIFICATIONS effecl. ands/alicplBssureeffecl.

wil drain toward the ground and away from personnel when the 
valve is opened. Model J051C (Ranges 2-5), Model3051T 

c. Tighten the drain/vent valve to 350 in.-Ib. (39.54 N-m). Referenc"Accuracy 
to 075"1or span 

NOTE 
After replacing a-rings on Range 1 transmitters and re-installing the process TolalParformance 

,9 MPa)Ilrie nange. expose the transmitter to a temperature of 185 OF (85 "C) for two to 15%orepanfort50 'F (28'C)lemperalurechanges,uplol000psi(6 
hours. Then ra-tighten the nange bolts in a cross pattern, and again expose pressure(CDonly). from 1:1 105:1 rangedoW/. 

the transmitter to a temperature of 185 "F (85 "C) for two hours before StabHlty
celibration. to.125% orURL for 5 years ror:i50 'F (28 'C) !amperahira changes, and up to 100 psi (6,9 

MPe) line pressure. 

Dynamic Performance Total Response Time (Tel + Tel 
HART oulpui; 100 ms 

Mode13051CD, LowlDraft Range (Ranges 0-1) 

Reference Accuracy 
to.l0%ofspllfl 

Stabilty 
:iO.2%o1URLfor1 yearunder reference conditions 

Model 3051P-Reference Class 

RalerenceAccuriicy 
:10.05%of span 

TolalPer1ormiince 
:10.10% afspan lor:l50 'F (28 'C) temperature changes, up \0 100 psi (6.9 MPa)line 
pressure. from 1;1 105;1 rangadown 

lROSEOUNr EMERSON. 
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DETAILED 
PERFORMANCE 
SPECIFICA liONS


Reference Accuracy 

Model 3051 

LIne Pressure Effect per 
1000 psi (6,9 MPa) 

Dynamic Penormance 

Figure A-1. Typical Smart 
Transmiter Response Time 

A.' 

00809-0100-4001, Rev EA 
December 2002 

00809-0100-4001. Rev EA 
December 2002 Model 3051 

Stability 
:t.125% ofURL for 5 yoars for:i50 of (28 'C) temperature changes, and up to 100 psi 
(6,9MP8)lina preasurø 

Ambient Temperature 
Effect per 50 OF (28°C) 

Mcdel3051CD/CG 
Range 2 ~ 5::t(0.0125% URL + 0.0625% span) from 1:1 to 5:1 

:t(0.025% URl + 0.125% span) from 5:110 100:1 
Dynamic Pi1i1ormancii Tolal Response TIme (Td + Tç)
l00~ 

Range 1: :!(0.1% URL + 0.25% span) from 1:1to 30:1 
:t(0.147% URl + 0.15% span) greater than 30:1 

Model3051L-Liquid Level Range 0: :t(0.25% URl + 0.05% span) 

RefllfenceAccuracy Mcdel3051CA 
:t.075%olsplin Range 1 ~ 4: t(0.025% URL + 0.125% span) from 1:1 to 30:1 

Model3051H-High Process Temperature 

ReliirenciiAccur8CY 

:t(0.035% URl + 0.125% span) from 30:1 to 100:1 
Range 0: :t (0.1 % URL +0.25% span) 

:t.075%olspan Model3051P 

Stability All ranges: :t(0.006% URL + 0.03% span) 

-1.1% 01 URL lor 12 months lor Ranges 2 and 3 
iO.2% or URL for 12 months rorRanges 4 and 5 Model3D51H 

All ranges: t(0.025% URl + 0.125% span + 0.35 inH20) 

For zeru-besørJ spans, fBfÐlfmcø rondilions, silicone oil W, SST me/ami/s, Coplanar nange
(Moda/30Sle) or '12 in.- 18 NPT (Mode/3051T) pir;csss ronnac/ions, digita/tr values sot /0
equa/rangepoin/s. 

For spans below 30:1 rangedown: 
t(0.035% URL + 0.125% span + 0.35 inH20) 

Model3051L 

Slaledraferanceaccurar;lncludeshysleresls, lerrnnal-basedlineariIY8ndrepealabiliy. 
See Rosemount Inc. Instrument Toolkitv software. 

Model3D51CD Ranges 2-5 and 3051CG Model 3051T 
to.075% of span for spans less than 10:1, accuracy = Ranges 2~4: :t(0.025% URL + 0.125% span) from 1:1 to 30:1 

:1( 0.025 +O.OO5(~p~~J% of Span í(O.035% URL + 0.125% span) from 30:1 to 100:1 
Range 5: :t(0.1% URL + 0.15% span) 

Model3D51CD Range 1 
to.1 0% of span for spans less than 15:1, accuracy = 

Range 1: :t(0.025% URL + 0.125% span) from 1:110 10:1 
:t(0.05% URL + 0.125% span) from 10:1 to 100:1 

l(0.025 + 0.OO5(~p~~)J% of Span 

Model 3051CD Range 0 
:to.10% of span for spans less than 2:1, accuracy = .to.05% of URl 

Model 3051T/CA Ranges 1-5 
to.075% of span for spans less than 10:1, accuracy = 
i( 0.0075(~p~~J% or span 

Model3051CA Range 0 
:to.075% of span for spans less than 5:1, accuracy = 
:1(0.025 + o.o(~::~)J% 01 Span 

Model3051H/3051L 
:to.075% of span for spans less Ihan 10: 1, accuracy = 

i(0.025 + 0.005(~::~)J% 01 Span 

Model3051P 
:to.05% of span 
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Model3051CD Mounting Position Model3051C/P 

Zero Error (canbacallbraled oulalllnaprassUFa) 
to.05% of URL ror lina pressures from 0 10 200 psi 
(01013,7 MPa) 

Effects Zero shifts up to í1.25 in H20 (3.11 mbar), 
which can be calibrated out. No span effect. 

Model 3051 H 

For line pressuras !Ibove 2000 psi (13,7 MPa), see "Compensaling for Line Pressure" on 
page4-12. 

Zero shifts up to:i5 inH20 (127 mmH20), 
which can be calibrated out. No span effect. 

Rang!! 0: %0.125% of URU100 psi (6,89 bar) Model3051L 
Range 1: iO.25% of URl Wilh liquid level diaphragm in vertical plane, 

Span Error 
to.1%ofreading 
Range 0: %0.15% 01 mading/100 psi (6,89 bar) 
Range 1: iO.4%olreadJng 

zero shif of up to 1 inH20 (25,4 mmH20). 
With diaphragm in horizontal plane, zero shift of up to 5 inH20 (127 mmH20) 
plus extension length on extended units. All zero shifts can be calibrated out. 
No span effect. 

Model 3051 P Model 3051TfCA 

Zero Error (ciin be ciillbriited oul alllnø prøssuie) 
to.04%ofURL 

Zero shifts up 10 2.5 inH20 (63,5 mmH20), which can be calibrated out. 
No span effect. 

Span Error Vibration Effect All Models 
to.10%orreadirig Measurement effect due to vibrations is negligible except at resonance 

Model3051HD 
frequencies. When at resonance frequencies, vibration effect is less ihan 
to.1% of URL per g when tested between 15 and 2000 Hz in any axis relative 

Zero Error (can ba calibrated oul all1ne pressure) to pipe-mounted process conditions. 

to.1% orURLforline pressuresfromOlo 2000 psi (010 13,7 MPa) 
For1ine pressures above 2000 psi (13,7 MPa), see .Comp.nsaling rorUne Pressure" on 
page4-12. 

Power Supply Effect All Models 
Less than :to.005% of calibrated span per volt. 

Span Erfor 
to.1%orreeding 

RFI Effects All Models 
:to.1% of span from 20 to 1000 MHz and for field strength up fa 30 Vfm. 
Shielded cable needed for 30 VIm. 

Totel Response T1ma(Td+Tc)iai: 
ModeI3051Cff, Ranges 2-5: 100 ms 

Range1: 255ms 
Range 0: 700 rns 

Modal 3051T: 100 ms 
Model3051HIL: Consull ractory 

Diiad Tlme (Td) 45m!l(nominiil)
Update Rata 22 Umes per send 

(I¡Ueaallma"nlJupaararnroapplyloaHmolsoiianinglis;anefogolirp~ronlY
(2) Nominal tolal n13polilimø al 75 "F (24 'C) ",(ersnco condjtios 

Transient Protection 
(Option Code 11) 

All Models 
Meets IEEE Standard 587, Category B 

1 kVcresl(10_10oomicroeconds) 
3kVcresl(8-20micmseoonds) 
6 kVcrisl (1,2 ir50mlcrosecoods) 

Meels IEEE Standard 472, Surge Withstand Capabiliy 
SWC 2,5 kV criisl, 1 MHz wa~ii rorm 

General Specifications: 
RaspooseT1me:"'1 nanosecond 
Peak Surge Currenl:5000 emps10 housirig. 
PeakTransienlVollege:100 V di;. 

Tren.mltler 4-20 mA Oulpul n. T1me 
loop Impedimca: "250hms 
Applicable Slandards: lEG 801"", IEC 801-5 

.. l¡T.i-T,- ~:::iaed~~:t8nt 
NOTE: 
Calibrations at 68 OF (20 °C) per ASME Z210.1 (ANSI) 

~IRnpon.BTlma,"T~4To

: i i~-
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FUNCTIONAL Zero and Span Adjustment Requirements 

SPECIFICATIONS (HART and Low Power) 
Zero and span values can be set anywhere within the range limits stated in 
Table Ä-1 and Table A-2. 
Span must be greater than or equal to the minimum span stated in Table Ä-1 
and Table Ä-2. 

Service 
Liquid, gas, and vapor applications 

4-20 mA (Output Code A) 
3.0ìnHiO -:.OlnHiO 
(7.47mbol)(_J,Umber) Output 
25inH¡O -2liìnH¡O -25inHi Two.wire 4-20 mA, user-sehii:abla for linear or square rool oulpuL. Oigilal proess variable 

(62,3mbil) (--2,3mbirj (--2.3mbi,) superimposed on 4-20 mA siiinal, avanable 10 any hosllhal cori'orms 10 lhe HART proloco!.
2SinHiO 250inHiO -250iiH"O -2501nHiO-25inH¡O -250ìnH¡ _250inH,O -25lnIl20 -250inH¡O

bar) (--,62Iir) (-0.62bar) (--,62ba,) (-I.6lba.l (-0,6200') PowarSupply162.3mbar)to,aZbar) (-M2ba,1 (_D,52 
l00inHiO iOOinHzO-l00inHiO 0.5""18 -IOOlnHiO-IOOinH¡O O.5psii -llKnH¡O 0.5ps.

bar) (34,5mbarabs) bar) (:i,5mbarabs)(-2,49bi,) ¡:i.5mi.rIM) Exlernal power supply required. Slandard lransmÎler (4-20 mAl operates on 10_5 1055 V dc(Cl,25barl (2,49b.') (-2,49 1-2,49ba() (-2,4'1
30psi 3Op.1 -Spsi O.5p.ia .. -300po; O.5p$ia --ps; O.6p... wilh no load. 

bar) (-2O.Gb.l)¡:i,5mbarabs) (_20,Gb..,(3,5mbarabIJ(-20,Gb.,)IM,5mber.bl)(2.07barl (20,11 Loadllmllallons2oops; 200",1 -"".. O.5psa .. .. _200p: O.Spsia
H31,9bar)(34.5mbaraba) Maximum loop resislance is delermlned by lhe vollaga leviil of Ihe exlernal power supply, as 

descrbed by: 

Max. Loop ResIstance. 4J.5(Power Supply Voltage -1 0.5) 

Table Ä-2. Range and Sensor Limits "" 
ModelJ051CA ModiilJ051T ;; 150 

and Sensor Limits ~ Rangii and Sensor lllnils . 
:5 Range

i¡ Minimum Upper Lower fl Minimum Uppiir Lower Lowiir(l) 2. 100i; Span (URL) (LRL) Span (URL) (lRL) (LRL) (Gage)


0.161psla 5psia Opsia O.Jpsl 30psi Opsla -14.1psI9 ! 
(11,51mbafl (0,34bar) (0bar) (20,6mbar) (2,07baf) (0bar) (-1,01 bar) 

0.3psili 30psla Opsla 1.5p9i 150 psi Opsia -14.1psI9 
(20,6mbar) (2,07bar) (0bar) (O,103biir) (10,Jbar) (0bar) (-1,01 bar) 

1.5psla 150p9ia Opsia 8 psi 800 psi Opsia -14.7psi9 
(0,103bar) (10,3bar) (0bar) (0,55bar) (55,2bar) (0bar) (-1,01 bar) Communlcatlon requires a minimum

Bpsia aOOp9ili Opsia 40 psi 400 psi Opsla -14.1r/.lg loop reshitance of250ohmli. 
(0,55bar) (55,2bar) (0bar) (2,16bar) (215,Bbar) (0bar) (-1,01 bar) (1) For CS approval, powarsupp!ymusl nor o~C1"d 42.4 V. 
40psla 4000psia Opsia 200 psi 1~~ psi Opsia -14.1pslg 

(2,76bar) (275,Bbar) (0bar) (131,9bar) (689,4bar) (0bar) (-1,01bar) 

(1) AssumaselmosphefÌprnlfsUlofI4.7ps. Low Power (Oulput Code M) 

Output 
Thraii wire 1-5 V de or 0.8-.2 V de (Op"oii Coda C2) usef-selectable oulput. Also user 
seleclablaforllnearorsquarerooloulpulconllguration.Olgilalprocessvariable 
6uperimposii on vollage slgna.l, available 10 any hosl conforming 10 lhe HART prolocol. 
Low-power lransmileropiirales on 6-12 V de wilh no load 

PowerConlumptlon 
3,0 mA,la-36 mW 

Mlnlmum Load Impødenee 
100 Iú (Vou\wiring) 

lndlcallon 
Opllonal5-digitLCDdisplay 

M 
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Overpressure Limits Static Pressure limit 
Transmitters withstand the following timils without damage: Model3D51CD Only 

Modii13051CDICQ pslg for Oplion Code P9).
belwesnslilieline pressures 010.5 psiaa.nd3626psig(4500Oparaleswilhinspecìfica!ions 

Range0: 15.0 psi (51,7 bar) Range 0: 0.5 piia and750psig
Rangel: 200 p51g (131,9 bar) R.iigo 1: 0.5psla and 200 paigRanges 2-5: 3626 pslg (250bar) 

Modeii051PDOnly
ModelJ051CA belweeris!allelinepressures 010.5 psi aand2000ps~ 
Renge0: 60psla (4,14barl 

Operales wilhin specìllc.lioiis 

Range 1: 150psia (51,7bar) Burst Pressure Limits 
Range 2: 300psia (20,1bar) Burst pressure on Coplanar, traditional, or Model 3051 H process flange is
Range 3: 1600 psia(110,3bar) 10000 psig (69 MPa).
Reriga4:600psia (413,7bar) 

Burst pressure for the Model 3051T is 
Model3051H Ranges 1-4: 11000 psi (75,8 MPa) 
All Rariges: 3626psig(25MPa) Range 5: 26000 psig (179 MPa) 
Moda13051TGITA 
Range 1:750psi (51.7 bar) Failure Mode Alarm 
Ranga2: 1500psi(103,4bar) OutpiilCodeA 
Range3: 1600 psI (110,3bar) deled a gross lransmillerlailure, tlseir.dlagnostics lha analogsi 9nalw~lbedriverieilh"r 

is user.siileelabiii byRange 4: 600 psi (413,7bar) below3.15mAorlo 21,15 mAlo aler! lhe user. High or low alarm sIgnal 
Range 5: 1500 psi (1034,2 bar) inlemaljumper. 

Modii13051PG Output Codii M 
Rarigiis2-5: 3626 psig (250bar) IfsBlf.diagnoslics analog sign alwilbedriviinailhor d8lacl a gross Iransmrterlailure,lhe 

below 0.94 V or above 5.4 V 10 alert the user (below 0.15 V or above 44 Vlor Dplion C2).
Model3051PD High or low alarm signal is user.seleelable by Inlemal jumper. 
Ranges 2 and J: 2000 psig (13,8 MPa)

For Mod.13051L or Liv&1 Flang. DpUon Cod.. FA, Fe, FC, FD, FP,.OO FQ,IIml11e 0 pel. to the flaniie OulputCodeFandW 
nitlngor."n.orretll1g, lower, Ifself-dlagnosUcs lliallnformaliowhlcoov8ri. dalecl a 9ros Iransmilerlailure, ngBIs passed as a slalus 
TABLE 1. Model 3051L and Level Flange Raling Limlls alongwilhtheprocessvariable. 

'liri; "., _..-1'1..'" ......F.~

Temperature Limil8ANSIfASME Class 150 285 psig 215 piig

ANSIIA5ME Class 300 740 pslg 720 psig AmbliintANSlfASME Class 600 1480 palg 1440 ps19 --0 10185 "F(--6 L08S 'C)
A/1DO 'F (38 'C), the raling der;a:oes wih Increesing/empera/ure. Wilh integral meter: -4 10 175 'F (~20 to 60 "ClDIN PN10-0 40bar 40baf 

DIN PN10116 16bar 16 bar Storage
OlN PN25140 40bar 40 bar -50 \0 230 'F (-4610 110 "C)
A/24B OF (120 'CJ. the rating decffilslls with increasing Illmpllralure. Wiltiinlegfalmeter:--0lo 18S "F (--0 10 65 'C) 

A-' 
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Model 3051


Process PHYSICAL Electrical Connections 
and above. Sll1ableA-3 Al almosphericpressurei SPECIFICATIONS '12-14 NPT. PG 13.5, G'h, and M20 II 1.5 (CM20) conduit. HART interface 

connections fixed 10 terminal block.
Table A~3. Model 3051 Process Temperature Limits 

Process Connecllons 
Silcone Fill sensorlIT;m;i.llj..ii"lI_lI'''III~l!i.''I""'_m.,,I.

and 3051T wilh CoplanarFlangii -4010250 'F (-40 10 121 'C)(2) AllModoliilIxcopt30511. 
wilh Tmdilional Flange -40 \0 300 of (-40 10 149 'C)(2MJ) '/4-18NPTon2'1a-ln.cenlars 
wilh Level FlaligEl -40 10 JOO'F (-4010149'Cj(2) '/2-14NPTon2-, 2'1a-, or 2'I4-n. C4nliirs 
wllh Model305 Inlagral Menifold -4010300 of (-40 10 149 'C~2)
InlirtFill SensQ~I) DID 185 'F (-18 1085 'C)¡4ll~) Mod1i130511. 

High pressurii aidii: 2-, 3-, or4-in., ASME B 16.5 (ANSI) or 600 flange; 50, 80 Class 150, 300
or100mm,PN400/10/16fliingli

D.C.'" Silconll 200111 "fili.lli."I=.:~T~"':;5~;~::IIO 191 'ei 
i"owpriissurii sÎdli: '1..18 NPTon flange 1/2-14 NPT on adaplerInert') -5 10 350 'F (-4510 177 'C)


N80boeM-20G:') 010315 'F (-1810 191 'C)
 Madel3051T 
'14-18 NPT, '12-14 NPTlemale, Non-Threaded Inslrumiinl nange (available in SST fo/Range

Siricone FilSensorl') "rmr..lI""..=:~;~:~IIO 121 'C)W 1-4lranlimiUefl only), GlJ2 A DIN 16288 Male (available In SST for Range 1-4lransmilers
1l1rt F~l 8insorli) -2210250'F (-30 10 121 'C)Çl) only), or Autocave type F-250C (Pressure refieved "!i&-18 gland lhread; '/400 high 

pressure lube 60" cone; available In SST for Range 5 lransmillers only). 
Silcone FiIsensoillr..1I""I.ir:~:";~~:;1;:~~~21 'C)l') 
InÐrtF~1 Siinsorll) 010185 'F (-181085 'C)l'l Process WeUed Parts 

=;~~;II~"I.=mi~-ir.r"""Td;:II:"3::~(I=g~I~;mnl_ Dr.lnNontValvli!l 
316 SST, HasllilloyC"', or 30511. Dr 3051H)Moniil maleilal (Molli nol availabfewilh Model

D.C. Siilcl1 104e 60 10 400 'F (1510 205 'C)
D.C. Siliconii 200 -40 10 400"F (-40 10 205 'C) Proce!l!lFfango!landAdaptirai~ -5~~0'FH5~111~) Plaled carbn !llear, CF-aM (Casl vlirsÎim of 316 SST, malerial per ASTM-A743). Haslelloy
Glycerin and Waler 010200 'F (-18 10 93 'C) C,orMDner 
N80beM-20 Ol04oo'F (-1810205 "C) 
Propylene Glycl and Waler 0102oo"F (-181093"C) WattlidO-rnga 

ling diaphragm Oplion Code 6)(1) Proess lempera/Ure3 "boY. 1B5 "F (85 "C) mquim d"ra¡jng!he ambwnl nmi by a GlaS9-fil8d TFE (Griiphile.mred TFE wilh isola 
1.5:1 rati (0.6:1 1300 fr 1J" Mo13051H)

(2) 220 'F (104 "C) limn in V8C1um niv; 130"F (54 'C) fo pm:Jufts be'ow 0.5 psia. Prociiu rSDlatlng DIaphragms 
(3J J05'CDOpru..I"mpømlumlim!ts am ~O to 212 'f (-45 to 100 "C)
(4J 160"F(l1 "C) limi/fr¡ urv.vacuum 
(5) No/avaitabløfrrMOf/305fCA. o 

~ t: iJ ~ ~

Humidity Limits 
0-100% relative humidity Isolaling Diaphragm Malerial ~ ~ ~ * ~ 

3161.SST 
Turn.On Time Hii8/111IoyC.27~ 
Performance within specifcations less than 2.0 seconds after power is Monel 
applied 10 the lransmitter Tantalum 

Gold.plaledMonel 
Volumetric Displacement Gold-plaledSST 
Less than 0.005 inJ (0,08 cmJ) 

Damping 
Analog output response to a step input change is user-selectable from 0 to 
25.6 seconds for one lime constant. This softare damping is in addition to
sensor module response time. 

Reference Manual Reference Manual 
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Model 3D51L Process-Welted Parts DIMENSIONAL 
Flanged Procua Connoctlon (Transmitter High Side) DRAWINGS 

Proce" DIaphragms, Including Process Galkel Surface: Model 3051 Exploded View 
3161. SST, HaslelloyC-216, or Tantalum 

Eiinalon 
CF-3M (Caiii versÎon of 3161. SST, maleilal pur ASTM-A743), or Haslelloy C_ Fils schedule 
40and80plpe. 

MountlngFlanr¡ 

Spanand Zero 
AdJustmlintsiit 

(Standiirdl 

Zlnc-coball pliilad CS or SST 

Reference Prociiiiii Connection (Triinamltler I.ow Sldo) 

laollitlngDlaphragmli 
316LSSTorHaslelloyC-216 

R.feroncii Flinge and Adapter 
CF-3M (Casl version of3161. SST, material per ASTM.A143) Cover 

Non-Welted Parts 

EIi:clronlcliHoulIlng 
I.ow-copper aluminum or CF-3M (Cas! version or 3161. SST, malerial per ASTM-A743). 
NEMA 4X, IP 65, IP 66, IP68 

Coplanar Sonsor Modulo Housing 
CF-3M (Casl versiriri of316L SST, malarial per ASTM.A143) 

Brilts 
Plaled carbon .sleel per ASTM A49, Type 1;Auslanilic 316 SST, ASME B 16,5 
(ANSIYASTM-A.193-B1M, or Monal 

SgniiorModuleFlIFJuld 
Silicone or iriel1 H~locarbon~ (inert nol available wilh Model 3051CA orModeI3051H). 
Moel 3051T uses Fluonnert FC-43 

ProcessFill Fluid (Modol30511.and 3051H only) 
30511.: Syllherm XLT, D_C. Silicone 704, 
D_C. Silicone 200, iniirt, glycer1n and water, Neobae M.20 or propylene glycol and waler 
3051H: inert, Neobee M-20, or D.C. Siliconii200 

PaInt ProclisliO-Ring 

Polyurethane 

Cover O..lngs Flll1geAdaplarO.Rlng 
Buna-N 

Shipping Welghls 
FiiingeAlignmentScrew 
(NotPreli!lurliRelalnlngj 

Refer to "Shipping Weights" on page A-49 

mr,
D1ml!nllGI\lll-InInchu(mllllmaleri). 

A-12 A-1J 
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Model3051C Coplanar Flange Dimensional Drawing 
(Differential Pressure Transmitter Shown) 

0.75(20)ClsBrancB 
for Covar Removi' 

Temilniil 
ConnlicUonli 

COplBnarFlang.
ProeusConntcllon
Poir DIN STD.lEe 61518 

~'~~~J~lO~i:°B1~~~ 

... 
(163)

11214 NP on Optloniil Flange AdlptBrli. Adapters can be rolatod""" 
2.25(57). Dlmeßlloni ere In Inchn (mllllmitin).10 glvøconneclloncanlerii of2.00 (51).2.125 (54), or 

Coplanar Flange Mounting Configurations with 
Optional Bracket (B4) for 2-in, Pipe or Panel Mounting 

"lIBX 1y,Bolts 
2'8(11)i:~l~~r:~I:i:~rt1ng 

¡¡ 

§
3/1-16_'Y,Bolts 

for Mounting o to Triiniimltr " 
~ wz 
~ 3.4(85 

¡¡ 

~ o" 
w~ 
¡¡ 

Reference Manual 
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Model 3051T Dimensional Drawings 

l'2-14NPT 
Conduit Cartflciitlon 

ConniictDn(Two Liibel 
Place., Oter

SIzes Avalliible) 

Tranemltler 
CircuItry 

7.' 
(183) 

""" 
Dlminiloni.relnlnchii(miillmilenj. 

Model 30511 Typical Mounting Configurations with Optional Mounting Bracket 

PIPE MOUNTING 

. 
~ 

i 
.; 

""" 
DlmeniilOnl eTI In Inchn (mlilimelin). 

l 
g 

00809.01 0Q-0Q1, Rev EA 
December 2002 Model 3051 

Traditional Flange Mounting Configurations with 
Optional Brackets for 2-in. Pipe or Panel Mounting 

OPTION 82188; 10.1 OPTION B1/B7/BA:
TRADITIONAL FLANGEi~(257) TRADITIONAL 
PANEL MOUNTING 2.7
BRACKET (67) r- FLANGE 2-1N. PIPE 

MOUNTING 
BRACKET 

, 

~/iexTl88oltsforPimel
Mounting (Not Supplied) 

~ 

i-(~;~)
""" l 

ere In Inchn(miinmeleri). gDlmeniloni 

Traditional Flange (Options H2-H7) Dimensional Drawing 

112-14NPT 
CertflcationLaliølConduit 

ConnøcUDn 
(TwoPlace. 

therSlie. 
Available) 

0.75(20)
Cloirancolor 

CovørRømgvsl 

Nameplate 

1/+-18NPTon I
TradltlgnølFllingøfor Drelnl 
Pressure Connec1len VentV'1),_ ,.f .1.WllholdlhøUlIeof 

Flange Adapl8rs.
Connøcten Per DIN 

STD. tEC 61518 
2.126(54)10.012 In. 
Connection Centers -i28) l- t87) --8) 

NOTE 
Olminlloßlirllnlnchu(inllllnieler'j. 

A.15 

Reference Manual 
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Model 3051H Pressure Transmitter Exploded View and Dimensional Drawings 

CBrtni;ation
Label 

0.75(19)
Clu.rancliror 
CovorRemoval 

9.0Triinimltler Terminal (228)Circuitry Connoi;tlomi 
10.8 
(275) 

D B


o 0

m(§ (§

1.1 ia 0

(28) .; 

fi 
11114 NPT on Optloniir Mounting 

NOTE Adapter.. Adiipter. eiin Be Rotated-~ 
Dlmønslonsare In '12-1BNP onProcslisFlangølor

to Give Adiipter ConnacUon 
Inches(millimeteri). 

Pressure Connecton Wllhout the Cønlorsof 
Adøplørs 2.00151),2.1256Use or MounUng (54),or2.25(57). 

A-17 
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Model 3051 H Mounting Brackets for 2-ln. Pipe and Panel Mount (Option Code B5/B6) . .. 

2-IN. FLANGE CONFIGURATION 3. AND 4.iN. FLANGE CONFIGURATION 
(FLUSH MOUNT ONLY) 

CørtßcallonLibBI CertflcliUonLllbel 

z 1o (25lî r 
Housing
Ro1itlon~ 

~ Sot 
Screw 

¡¡
o u 
í1 -".~~)J.~ o
:i ~w .. 
iL 

OPTIONAL FLUSHING 
CONNECTION RING

(LOWER HOUSING)

112Sll­

z o 

~ .~ ITa::.9ë 7.1 

!il ~ (181) 

~is ..,o~s 
FlushlngConne~on Namepliile 

(209)iu 
§~!l Q~;:¡ DIAPHRAGM ASSEMBLY
"x. ~ 

~i~ AND MOUNTING FLANGE 
" 

-i.:Ð
~!l . .

~ " 

NOTE '14-18NPT on Flangefor Pressure 
Dlin.iiIiin.a..In hichu(mllllin.i...j. Connection wthoullii Usøof 

MounllngAcliiplers' l 
NOTE 
Dlmernloniiaielninchu(mllllmølii.). 

A.19 

Reference Manual Reference Manual 
00809-0100-4001. Rev EA 00809-0100-4001, Rev EA

Model 3051 December 2002 December 2002 Model 3051 

ORDERING 
Ellon 00 Gask INFORMATION 

Flange Boll Circle Outstde No of Boll I-ole Dlam l11 Surf Proc Side
Class Pipe SIZc! Thickness Diameter Diam"ler Bolls Diameter 0 E F _1.,r;rn_Ir.m...mlirn.l"..'lroT~.IJirn "'_"~H'_ 

ASME B 16.5 2(51) 1,12(28) 4.75(121) 6.0(152) 0.75(19) NA 3.6(92) 2.12(54) 3051CO DiferenUal Pressure TransrnHer 
(ANSI)150 3(76) 1.31(33) 6_0(152) 7.5(191) 075(19) 2,58(66) 5.0(127) 3.5(89) 3051CG Gage Pressure Transmil1er 

4(102) 1.31(33) 7.5(191) 9.0(229) 0.75(19) 3,5(69) 6.2(156) 4.5(114) 3051CA Absoule Prøaure Transmller 
ASME 8 16.5 2(51) 1.25(32) 5.0(127) 6.5(165) 0.75(19) NA 3.6(92) 2.12(54) "fi....ulo"1lln 1',rr...ii."1lft ,'fim.I,J,"1IH" 
(ANSI)300 3(76) 1.50(38) 6.62(168) 6.25(210) 0.86(22) 2.56(66) 5:0(127) 3.5(69) 0(1) -310 3lnHiOfO.1lnHiO NolApplicible Ot05psiBlO.167psia 

4(102) 1.62(41) 7.68(200) 10.0(254) 0.86(22) 3.5(89) 6.2(158) 4.5(114) (-7,510 7,5 mbar/O,25 mbar) (OtoO,34biir/11,5mbar) 
ASME B 16.5 2(51) 1.2(28) 5.0(127) 6_5(165) 0.75(19) NA 3.6(92) 2.12(54) -25 to 25 lnH2DIO.5 InH20 -2510 251nH20IO.5 iriH20 Oto30psIBlO.3psio 
(ANSI)600 3(76) 1.37(35) 6.62(168) 6_62(168) 0.88(22) 2.56(66) 5.0(127) 3.5(69) (--2,21062,2mbar/1,2mber) (--2,21062,2 mbar/1 ,2 mbiir)(0to 2.1 biir/20,7mbiir) 

DIN ONSQ 26mm 125mm 165mm 18~ NA 4.0(102) 2.5(63) -25010250 InH2012.5 inHiO -25010250 inH20I2.5 iriH20010 150 psia/1.5 psla 
PN10-40 (--23 10 G23 mbarl6,2 mbar) (--23 to 623 rnbai16,2 mbar) (01010,3 biirlO,l bar) 

DIN PN 25140 ON 60 30mm 160mm 200mm 18~ 65mm 5.4(138) 3.7(94) -100010 100 inH20/10 ¡nH20 -407 10 1000lnHiOflO1ri H20 010 800psiiil8psia
bar)ON 100 30mm 190mm 235mm 22~ 89mm 6.2(158) 4.5(114) (~2,5102,5barI25mbar) (-1,Qt02,5biir/25mbar) (010 55,2 barlO,55 

-300 10300 psilpsl -14.7 10300 p.i13 psi o 10 4000ps1a/40psia OINPN 10116 ON 100 26mm 180mm 220mm 18~ 89mm 6.2(158) 4.5(114) 
(-20.7lo 20,7 barl0,2bar) (-1,01 to20,7 barlO,2 bar) (010275,8 barf2,8 bar) 

(I) To/aran~as ara 0.040(1,02), ..(J.20 (0,51) -200010200 psll20 psi -14.7 10 200 psig20 psi NolApplieiible
bar/1,4 bBr) (-1,0110 137,9 biirl1,4 bar) (-137,910137,9 

NOTE: :i051CG lowar range Ijm~ vaiis wi a!ilosphallcpriSlliri.
_lIr_lnll,lli "'_..~...­

A 4-20 mA willi Dlgllal Sigriii! Based on HARTProlocoJ 
M Low:Piir, 1:- V de wlth DigiliJ Slgrilil Based on HART Prolocl (Slle Option C2 ro 0.8:3.2 V d~) 

NOTE: No avaHibla v.h ha~ards/ølio cirlCflio OPlios Coas 11, NI, E.,K6 an K8. 
Male,lalsofConst,uellon 
ProcessCocle Flarige Type Flange Material DralnlVent CD CO CA
Coplanar SST 55T 
Coplanar Hastelloy C HBstø/loyC
Coplanar Mons/ Monel 
Coplanar PleledeS 55T 
Copliniir SST HiislalloyC 
CoplanBr PlaledCS Has/6l1oyC 
A1lernale Friingø- Oplions on paga A-22 

NOTE: Ma/lriaJs of eoinJ Cos 3, 7, and 8 "", NACE mal6rialmconim"ndalÍS perMR 01-75-
_1Il-r;mlri'Jf'IUIIFU'" "'-"~...­

2 316LSST

3 Hasle/Ioy C.276 (Mseta NACE maliiñalrecmmarialis per Mil 01.15) 
4 Monel

5 Taritalum (Availablø on Moel 3051CO and CG Ranges 2-5only. Not availablii 0.. M:l 3051CA) 
6 Goid-plaliid Monal (Use iri comblnalion wilh O-ring Oplion Codii S.) 
7 Gold.plaledSST


_ii'_i...'... 
A Glass-mledTFE

B Graphlle.r~lad TFE

_tlr.:iIIi:amn "'_ft.-H'_ 
1 S~lcoml

2 Iniirllil(Halocibn)


1f1I1".1,Ii,rLl'_!l 
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_M'i-=li,~F.mm ...l.'jrm.::w-... ..._..~If'_ _1fi-.'rmffiær~..m"." "'_"~If'_ 
A Polyurelhaiie-covered Aluminum Y..14 NPT B4 Cop'llfl;¡r Flanga Brackal ror 2-in. Pipe Q/ Piinel Mounting, all SST 
B PoIyurelhane-CYiired Aluminum M20" 1.5 (CM20) 81 Tradllloal Flange BracJ\t for 2-ln. Pipe Mounting, CS Bolls 
C Polyurelhiine-covered Aluminum PG 13.5 B2 Traditional Flange Brackel ror Paiiel Mounlkig, CS Bolls
o Polyurelhene-vere AlumInum GYi B3 Traditonal Flange flat Brackal ror 2-ln. Pipe Mounting, CS Bolls 

L SST PG 13.5
B7 ai BraeketwlthSerles 300 SST Bolls J SST ~14 NPT

B8 B2 Bracket with Series 30 SST BollsK SST M20 It 15 (CM20)
BII B3 Braekel wllh Series 300 SST BolleM SST GYi "1_"~If._ BA SST B1 Bracket with Serles 300 SST Bolts 

_1lr."Ili"";;F.'Jii:W!"",u-,," i;mmt'....l.L..'.lr..lIKil'll BC S5T B3 Bracket with Serles 300 SST Bolls
_Mii-:nIl.llnfflrtm"." ..1_M~H'_H2 Tradillonlil Flange, 316 SST, SST DnlinNenl 

H3 TrBdiflonal Flange, Haslelloy C, Has/elloy C ll\rNBnl Hazardous Locations Certflcatlons 
~14 Traditional Flangii, Monel, Mone/OralnNnl E5 FM E¡qlosion.Proor Approval 
H7 Traditional Flange, 316 SST, Has/alloy G OnlinNenl 15 FM Non-inændive and Intrinsic Saltily Approval 

In. AdaplerlManlfold Boilng K5 FM Exploslon-ProDI and IntrInsic Safely ApprovalHJ DIN Compliant Traditonal Flangii, S5T, 1/16 
HK DIN Compliant Tridfllonal Flange, 551,10 mm AdapterlMlinilold Bolting 11 CENELEC Inliinsic Sølely and Duat CerUlication 
HL DIN Compllanl TradUional Flange, SST, 12mm Adapler/Mantlkl Bollkig NOTE: Noiiv;tUabl wih Io-pwer Op/i COii M. 

(notavailableon Model 3051CDO) Ni CENELEC Type nL and Dusl Ctlrlllcation 
FA LBVI Flange, SST, 210., ANSt Class 150, Ver1ic! Mount NOTE; Nat av/litab..h /a-p..r Opli Coe M. 
FB Level Flange, S5T, 2 in., ANSI Class 300, Vir1Ic! Mount E8 CENELEC Flame-Proof and Oust Car1lflin 
FC Level Flange, SST, 3 In., ANSI Class 150, Ver1icl Mount E4 JIS Flama-Prof Certiiallon 
FD Level Flange, S5T, 3 in., ANSI Class 30, Ver11c1 Mounl NOTE; Not av/ll/abkJ wih Iow-pWfr Opti Coe M. 

FP DIN Level Flange, SS1, ON 50, PN 40, Verlll Mount C5 Measurement Canada Accuracy Approval 
NOTE: Um/i; 8vaitably depønd-mg Oi fmamltr /yp ood range. Cotact yor Roellt raprauntalìv.fa DIN Level Flange, S5T, ON 80, PN 40, Vertciil Mounl C6 Canadian Slanderds Assoclllon (CSA) Explosion-Prof and Intrinsic Safely Approval

NOTE: Opli CO(s H3 wi H7 mGll/ NACEmiltllrøcoiondatis per MR 01-75. K6 Comblniition 01 CSA and CENELEC Explosion-Proal and Intrinsic Saftlly Approval_Mm~ml'.,~Ji..~i;mlõ..rniloil NOTE; Not /lV/lllbl with /Qw-prOp Co' M.
S5 Assiimblii 10 Model305 lotegral Manifokl KG Combination of FM and CSA Explosion-Prof and Intrinsic Safely Approvals

_Mmi-ml'..'rm.:n..""'.i,r;ii,....l! ..I-..~...- K7 Combination of SM FlalT-Prof end In!ilnslc Safety Approvals 
S4 FBclory Assembly 10 Rosemounl Primary Element (Aiiiubar or Modii11195 Intiigral Orill) Ka Combination 01 CENELEC Flame-Proof and Inlrlnslc Safely Approvals 

NOTE; Wi the ptel9enf ins/alk, II maximum Dferali t1ssura wiUeauii th /essero/ NOTE; Nor aval/øb/ellth Iow.pawsr Opli Coe M. 
e~h9l Uio fmsmir or Ih" pmiary 91manf OplIO is available for far:or asrnmbly to ""'fi" 1-4 IrnsmilelS ai/Y. 17 SA rnlrinslc SaflilyGelUlllillon 
Diaphragm Siial Assemblies (Op1iIl//lI) E7 SA Flame-Proor Certcation 

Codo NOTE Standard flange and adaptor bolls are austenitic 316 SST CO CG CA N7 SM Type N Cer1lfcation
51 One Diaphragm Seal (Direct Mount or CepiHalj Connection Type) _1f~.,m/T.m"." ..,_..~...­
52 Two OlaphragmSials (Direct Mount or Ciiplllalj Çoiiecion Typ) L4 Aus!enllc 316 SST Bolls 

Op1ional All Welded Diaphragm Seal Systems (101 high vacuum applications) L5 ASME B16.5 (ANSI)/ASTM-A-193B7M Bolls
Code NOTE 5talidard(/ange and adaptor bolls are aus/ow/ic 316 55T CO CG CA 1.6 Mooø/Bolta
S1 One Diaphragm Seal, AIl-WBldlK Syitam (Ciip~lalj Conecion Type) _Hii-.l1..llElil! ...-..~...­
S8 Two Diaphragm Seale, AII-Walded Syslam (Cepillary Connection Typ) M5 LCD display lor Aluminum HousIng (Holming Codtls A, B, C, and 0 only)
SO Ona Diaphragm Seal, All-Welded System (Direct Mount Conneclion Typ) M6 LCD display lor SSTHousing (HousIng CoesJ, K, L, Bod M only)
S9 Two Diaphmiim Seals, All-Welded System (One Ollll Mounliind Ona CapilElry Conneclloii Typa) ...'.'IIIl.!ll!

...li'II¡'IM.r;.!l 
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_Hõ~.IlIT.m.,.,1 
Dala Sheel ....rrrn_"r-ll....mii""......Q4 Calibralin 


a8 Malerial Traability Califiealion per EN 10204 3.1.B JOSH Prtlsiirl: TraiismiUiir 
NOTE,TrisopilolsevBiablefrthe,\~nsormohousiflandCoamirorlrdlloaJnaog,\/lndEieptlliS(Mod _fl~.....---..'....l'
305tC), and 10 f1e 5lnsor ni0 hou~1n and Iow-\Iume Copeiier ftari 8Id adtar (Mod 301C wil Optio 
CoSl). G Gege 

ap Cetlbrationcer1ificalionandtiimperevldentseal A Absolula


as aualilyCer1i1eaUooforlialely Code PRESSURE RANGES (RANGEIMIN SPAN)3051TG 3051TA
J1 Locl lero AdJuelmanl Only 
NOTE; Loia1 Z810 and ~pan adslmanls aii ~randar un/ass Optio Cod Jf orJ3 is sPfcifioo_ -14.1 to 30 psir.3 psi (-1,0110 2,1 bar/20,7 mb8r) 01030pilal.3psla(Oto2,1 barI20,7.mber) 

psi(-,01 10 10,3bar/103,4 mbar) OI0150psla/1.5psla(Ot010,3bar/103,4mbar)J3 No Locl lero or Span Adjuslmanl -14.110 '50 ps1l1.5 
NOTE: Locø/iero and span iidjmtmonts are standrd un/os. Optio C0d JI orJ3 i. specified. -14.7to 80 psi/8 psI (-1,01 1055,2 bar/O,55 bar) 010800 psla/8 psia (0 to 55,2 bar/0,55 biir) 

11 TraiiienlProtecionTerminalBJo -14710400 psU40 psi (-1,0110 275,8 bart2,8 bar)o 10400 psiii40 psia (010 275,a barl2,8bar) 
NOTE; Nol availabl wi hazanm; Jolios certilca/i Op COe If, Kil IxK6- -14.7 to 1~~ ps1l200 psi (-,01 to 689,5 b8r/138 bar)0101~~ psia/200 psl1 (0 to689,5 birl138 bor) 

C1 Custom SOftare Configuration (Complolod CDS 00506.0100001 requirod with order) NOTE;3051TGIoWlrranr¡/im,lvarioswiatmospheriprøssur. 
C2 0.8-3.2 V dc Oulpul wllh Digital Signiir Basad on HART Proiocl (Outul Code M only) _Mmr.-lim.11 

ProtocoC3 Gage Calibration (Model3051CM only) A 4-20 mA w11l Digilal Signal Based on HART 
C4 Anelo Oulpl Levels Compllent wllh NAMUR Recmendalio NE43, 27-Jun8-1996 M Low~Powr 1-5. V dc with Dlgllal Slgnlil B89Bd.on HARTProlo (500 Opløn Code C2 for O.ß-.2 Vdc 0Uu1) 

NOTE: NAMUR../lnl OporD!il~ t1-sot at the fec/orøn ,armol b9 otri 10 NOTE' Noevaital1 wih haiars iirtfitio Opti Co If, N1, E4, Kil arK8. 
sIllooanlopra/Jinf1efild. _1f~:.~.T"'''''''.''liiro:..Ir.',''''1' 

CN Analog Oulput Levels Compllaiilwllh NAMUR Recommendalion NE43, 27-June-19B6: 2A Y"'18 NPT Female 
A1armCDnngurlilioriow 2B Yi14 NPT Femele 
NOTE: NAMUR-Coml;anl lIrali is p",-set at Uie (¡ctand i:nnolll 2C G~ A DIN lo Range 1-4 16288 Mala (Aviiilab1a in SST only
mangoolostllriOpIlIIOjiilhefi/d. 2F Coned end Threaded, CompaUble with Autoclave Type F-250C

P1 Hydrolatic Testing 61 Non-thfaBdedlnslrumentilangli(AvailllbleIlRariel-40nly)
P2 CleaninglorSpeclalSiirvcli _Mm~i;li.".....~..".."".. ~~.....lmr;rilrrm.'.'rnlli.:Fa.'.F.r.
P3 Cleaning IQ/ c:1 PPM ChlornalFluorine 2 316LSST 3115LSST
P4 Calibratiiallinepressure 3 Hastel/oy
Nole: Specify Q48 on order for cOJrspondlng cet1ifÎcale NOÆ: Meels NAeE rBquiremerits par MR 01-75.

Has/BI/oy 

OF 1/2 -14 NPT nange iidaplef(s)- Malerlal diitermined by nange matarial _Mm~:II.::mr
07 Coplanar Flange Without Draiiil!ml Porls 
08 Ceramic Ball DrainNents 1 Silicne 

2 Inert
09 JIS Procss Connectlon--C Yo Frange wilh RC y¡ Flangii Adapler _Hil-;rõL'1i1' ormi.;ilæa,.P9 4500 ps1g Slatlc Priissure Limit (Moal 3051CD Ranges 2-- only) 
V511J &.tarnel Ground Screw Assembly A Polyurelhane--veredAluminum '.14NPT 

_1'..~IiIi.~mr~tll."'llI'__'____'__'_,r. B Polyuriiihane-covere Aluminum M20'"1.5(CM20)
C Polyuralhane-coverad Aluminum PG13.5 

(I) Modl :u5fCDO is a""ihb/i on wih Oulpur Co A Pr/SS Flanr¡ Co 0 (Momato Flange H2, HI, HJ, IX HKj, Isola~ng O;aphragm Cao 2, O-rng Coe o Polyuralhane-ooviired Aluminum G"A,af&/ngOpL4.
(2) The V5 opti IS not nooded wi rhii T1 Optio; e~remaJgroim smiW ass"mbly/s ;ndud wih the n opli. J SST '.14NPT 

K 5ST M20M1.5(CM20) 
L SST PG13.5 
M 5ST GYo 

_tr'_mfi..~mm.,.imiimri.i.Jill1 
S5 . AMembie 10 Modlil30 Inlaral Manllold (R9Iuiras ~ in. prss mri- ai 28)_tri_'r.rilnmlT"fi:''liliii~1 
S1 One remole diaphragm seal (Direc Mount or Capillelj Connection Type) 

...li1m'Ii."'.......U!
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_Hii_..l'i'ITU1'1i;I'To~"l.1!llI 
B4 Bracket for 2-ln. Pipe or Paniil Mourillng, All SST _k',IiIó_nmmrmili.I'_Hir_:liiròlllfnfflll.1J!l1 

3051L Fiiingø-Mounllt Liquid Level Transmiller
Hazardouii LoCIlUonS Cer1lflclitlons _trr_!..l::.."III.I=i.,.'..I~:I..I.l"'i,'i~::J'~i..'.."I~.N,'I

E5 FM EKPo9lon.Prof Apprval 
15 FMNon.jnçendlveandlnlrinslcSafelyApproval 2 250 to 250 inHiOl2.5lriHzO ( o,e 10 0.6 barl6,2 mb8r) 

K5 FM Explolon-Prol and lnlrnslc Safely Approval 3 -1000 to 1000 inH20flO InH20 (-2,5 (0 2,5 barf25 mbaf) 
4 -:00 10 300 psif3 psi (-20,710 20,7 bar/0,2ba¡-) C5 MeasurimentCanadaaccul1cy2lpprovtli _Mii-immnNo8:LJlKava/ab;¡ilyrkfHndi"f0lf1~iM"rlypandra. Coilaciyoi¡rRQSiirnnrllptSanlaliv. 

C6 CSA Exploslon-Prrl iind Inlririslc: Siifilly Approyiil A 4-20 mA with Diital Signal Based On HART Prolocl 
K6 Combination or CSA BOO CENELEC Eitloslon-Proiil and Intrinsic Siifsly Approvii! Po Low-Power 1-5 V dc wllh DlglLaI SIgnal Based on HARTProloeol (S09 Option Cixo C2IarO.8-.2 V de Outpul) 

NOTE: No avaiable wi /o-por Opti Cod" M NOn:: NoIiIf~bI8 wih liazMI Cf,,rcfio Op/IO Cos /I, NI, E4, K(j, and XB 
K6 Coblnall of CENElEC Flame-Proof and Inlrnslc Safely Apprvals HIGH PRESSURE SIDE 

NOTE: No øvablii with Iopof Opti Coe M. 
K7 Comblnallon of SA Flame.Prof Ilnd rnlrin8ìc Safely Approvals Code DlaphragrnSll.c Mal.."at EI(\enslonLenglh 

50 316LSST Flush MOIJnIOnty KB Combil1lltion of FM and GSA Explosion-Prof and Intrinsic SDæty Approvals GO 2 In.ION 
50 Has/ølloy Flush Mount Orily17 SAlnlrinsleSafetyCer1irlcalion HO 2 iri.ION 

E4 JIS Flame-Prof CelUflllon JO 21n.ION50 Tarilalum Flush MounlOnly 
80 316LSST Frush Mount NOTE: Nol1vai1l1blli will /ow-prOpl Coa M. AO 3 In.ION 
60 316LSST 2 In.f50mm E7 SAA Flame-Proof Certficafron A2 3 Iri.ION 

N7 SAA Type n Certiflcallon A4 31nJDN80 316LSST 4 1n.f100mm 
11 CENELEC Inlrinslc Safely and Dusl Certficallon A' 3 rn.1D 80 316LSST 6 InJ150mm 

100 316LSST Flush Mouril NOTE: Not availablfJ wih Iow.poWfr Oplio Godø M. .0 4 In.ION 
N1 CENELEC Type nL and Dusl Certificatin .2 4in.ION 100 316LSST 2 in./50mm 

NOTE: Nol avøiloblø wí/h Iow-powrOpflo COø M. ., 4 InJON 100 316LSST 4lnJ100mm 
CENELEC Flomø.Proof and Dual Cerlificalion ., 4iri.ION 100 316LSST 6 IriJ150mm 

DW NSF dr1nklngwater approval CO 3iri.ION60 Has/til/oy FlushMouril 
_Mii-tili!lm.,."L C2 31n.ION80 HIIS/fllloy 2 InJ50mm 

C' 3 iri.IONQ4 CallbiallOal.ShBel 60 Hiis/elloy 41nJ1oomm 
EN 10204 3.1.B C' 3 In.ION 08 Malarial TmceabiHlyCertfica!ion per 60 Has/filloy 6 inJ150mm 

NOTE; This op/ia applis 10 IIIi prou lXnadì:n oi/y; DO 4 in.ION100 Has/fil/oy Flush Mount 
ap Calibration eartifcation and tamp81 evident seal D2 41n-lN 100 Hasffiiroy 2lnJ50mm 

for aafety as Qualllyceitiriclion D' 4 liuUN 100 Hasfri/foy 4lnJ100mm 
J1 Locl Zero Adjustment Only D' 41n.ION 100 Haslfl/Ioy 6 IriJl50mm 

NOTE: LOCili1' and sp adjtmanfs aii slandtmlNllls Opl/ Co Jf orJ3 ii speaTiød. EO 31nJDN80 Tanlalum Flush Mounl Only 
NoLocl Zero or Span Adjuslmenl FO 4in.ION 100 TanLarum FlushMourilOnly 
NOTE: Loc UfO and "Pari ad¡lIslmørirs all slandanfuri!ls DpfIO co JI orJ314 spermlK. ...iiii"'ir.:....'õ.Holl.!l&. 

M5 LCD display forAlumlrium Housing (Housing Codes A, e, C, arid D oily) 
M6 LCD display lor SST Housing (Housîrig Codes J, K, L arid M orily) 
T1 Transienl Prolecllon Terminal Block 

NOTE: No avaiablfl wi hiizards /ofioi 'fl,Mea/ia Oplli Cod 11,.KflorKe. 
C1 Custom Soflare Corifiguration (Complete CDS 00806.0100-'001 requi'ed will ordiir) 
C2 0.8-.2 V dc aulpul will DigItal Signal Baaed Q/ HART Proloco (Outpul Codfl M only) 
C4 Analog Oulpul Levels Complianl wlth NAMUR Reoommaridiillori NE43, 27-June-1996 

NOTE: NAMUR-cplianf opora/i Is pro..flf ar Uill fadotfldcanno be chanQtd fo sfondanJopraOO In Uifl liald. 
CN Analog Oulput Lavels Campianl with NAMUR Recommenda"ori NE43. 27.June-1996: Low Alarm Conflgurallon 

NOTE: NAMUR.Comp/f8nf opare/ion Is pr-Stl! altha facfol) and cannot bii changfid 10 sfimda/T operation in Iho f/ld. 
PL Hydrol.ficTesllrig

P2 CleaningforSp:alServlce

P3 Cliianirig for "'1 PPM Chrorina/Fluoñne 

VS(l) Exliimiil Ground Scew Assembly
-l,l."IiIi.,'mr~lI;lol_~..=-I'____'_:r. 

(I) TIoV5opliisnofnoodwifhT1opliori;flllemaQrondsCfWIISsfimblI3indudlKwihlheT1opfIo.
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MOUNTING FLANGE
 _Mii-:fiL'I1rn ...mimi.::r." . 
A5ME B 16 5 (ANSI) A POI)'rethane-oovere Alumirum Yi-14NPTCod~ SIZI! or DIN Flan!J~ Ralin!J M¡ilcrial B Polyurelhane-oovered Aluminum M20111.5(CM20)M 21n. Class1!i0 CS C Po1yurelhane.covare Alumirium PG13.5 

A 31n. Class 150 cs D Polyurelhane-covflriid Aluminum GYz 
B 41r. Class 150 cs J SST Y.-14NPT 
N 2in. Class 300 cs K SST M20II1.5(CM20)
C 31r. Class 300 cs L SST PG13.5 
D 4in Class 300 cs M SST G~P 2m. Ctelis600 cs _tIi-liiiT"I"'~'Ii1~L!
E 3ir. C!ass6oo cs S1 arie Diaphragm Seal frøuîros row prassum slda Optfo Coda 31 callary i:necon typo)
X 2 In. CIlr:s150 ss, -Mi'-:.lilmi.KinlTl1.m.,..,
F 3iri Class 150 SS, 
G 4in. Cla6s150 ss, Huiirdoua Lociitlon. C.rtflciitlons 
Y 2 In. Class 300 ss, E' FMExp1osion.ProfApproval 

and InlitnsleSøfalyApprovli1 H 3 iri. Class 30 SS, 15 FMNori-incendlve 
J 41n. Class 300 S6T K' FM Explslon.Proof end Inliirisrc Safely Aproval 
Z 2 in. Class 60 SS, 11 CENELEC Iritrinsie Safely and Dusl Car1ificaliori (NOTE: Nof ava#oblf wiUi /o.poWlrOpfio Co M.) 
L 3ìr. Clais600 SS, N1 CENELEC Typ n and Dusl Cer1ifcation (NOÆ:Nofavallablfwi /ow-WlrOpio Co M.) 
Q DN 50 PN 10-40 CS E' CENELEC Flama-Prool arid Dual CsrtiriclJon 

E' JIS Flame-Proof Cerlincallon (NOTE; No avoablf wili /ow-plIOpli Coe M.)R DN80 PN40 cs 
S DN100 PN40 cs C, CSA ExplosIon-Proal and Irilrinslç Safely Approval 
V ON 100 PN 10116 C, K' Combilallon ofCSA end CENElEC ExplosIon-Proof arid frilririslc Safety Apprvel 

NOTE:Noavøllabhwifll/ow.porOpiaCodMK DN 50 PN 10-40 SST 
K' Combination of SM Flama-Prof and Irimrislc Safety ApprovalsT DN80 PN40 SS, 
K' Combination of CENELEC Flame-Proof and Intrinsic Saliity ApprovalsU DN100 PN40 SST NOTE: Not a.vanabla wih /o-poworOpI/o Cod M.W ON 100 PN 10116 SST KB Combinaliori of FM and CSA Explosion.Proof arid Inlrlriaie Safely Approvals_Mi..~;nII!=rrriJ'u......"..'f rmlUnm 17 SM Iritririsle Safely Cerlincallon

A Sylhltm XLT 100 10 300 'F ( 7310135 'C) E7 SMFlama-ProorCarlifcation

C D. C. Silicone 704 60t0400'F(1510205'C) N7 SMTypnCertliori
D D. C. SllIconi 200 -40 10400 'F (--0 to 205 'c) -1l'-:r.I.Ii::~,.i"_,.,,...tiF.r.l! 
H Inert (Halorbn) -50 103SO'F (--5 !o 177 'C) L5 ASME B 16.5 (ANSI)/ASTM-A-19J.B7M Bots (Austenitic 316 SSTbolllstaridard)G Glycir1neiindWalar 0Io200'F(~17to93'C) _Hõ~.IiI1IiifiF.ll...m.""N NlJøsM-20 0104oo"F (-1710 205 'Cj 
P PfopylensG1y1 and Willer Oto200 'F (-7 to 93 'c) M5 LCD display for A1u~num Housing (Houslrig Cod A, e, C. Bnd D cnly) 

LOW PRESSURE SIDE M6 LCD display for SST Housing (Housln9 Codes J, K, L. and M only 

Code Contiguralion Flang.. Adaplor Diaphragin Malerial S(!risor Fill Fluid ...l,lir,llli....l,liro.!B. 

11 GagfJ SST 316LSST SllIcorie 
21 Differerilial SST 316LSST SUicone 
22 Differerillal SST Has/fl80yC-27(j Silioorie 
2A Diferenlliil SST 316LSST Iner1(Halocrbn) 
2e Diffsmnliiil SST HestslloyC.276 Inert(Hiilocrb)
31 RemoleSeal SST 316LSST SilicClrie(RlKuirMOptionCodeS1)_Mi_tlili..,~i:rn 
A Glail'-filedTFE


...llll"''''''."."..._uw 
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_M',_.lllm..i,I"". 
Q4 Ciillbraüon Cilia Shaa! 
as Miilarial TraDBab~iiy CarUfii:lion fKr EN 1 0204 3.1.8 Modcl Transmitter Typc (Select Onii) ~ID HGNOTE: This opÍOS Iß avaj/b/ø wih fh" diaragm, uPP"rIiDUÍfg, CoplanarflllglJ, IKap/Br, $6l1sarmoouk housin, Iowertriniwh'fI 

OOnect,anded8fs/o. 3051HD Difiirenhal Pressure Transmitter for Hlgh-Tempiiralure Proosses 
3051HG Gege Pressure Tl1nsmiller lor HlgliTlimpemlurePn:ssesQP CallbrBUo cirlifilion and IlImpll BVidenl5tal _1l~j1IO"I:11 1110"11'Jl Local ZaroAdju9lmiiniOnly 

NOTE; aiiiadjrmenlsiistandardimlassOpllCo J1orJJ/ssperirle. 2 250 10 250 inHiO/2.5 inHiO 25010250 inHi0I2.5 inHiOLoæ/Z8roand 
No Locl Zaro or Span Adjuslment (-0,6210 0.62 tm,/6,2 mbar) (-0,62 to 0.62 bDrfB.2 mber)
NOTE: LóC/ Ziiro and spiiadjwlmel, ,,'" stadard imsa Opti Co Jf arJ:J;s splcTl6. -100 10 1000 ~HiOf10 InHiO -47101000 InHiO/101n H20 
TranaÎenl Protecion Terminal Bloc (-2,510 2,5 bar125 mbar) (-1.01102,5barI25mbar)
NOTE; No lIVlJilb/o wí '''mlffs mcrÍOs ~ro¡çrÍO Optin Cød If, KG, orKIJ. -300 10 300 InH20/3 pil -14.710 300pii/3 psi

C1 Cuiitom Software Confluriillon (Copliile CDS 00.0LO(OOL røqulro witiooer) (-74710147 mbar/0,2 bar) (-,011020;7 barlO,2 bar)
C2 0.8-.2 VdcOulpulwl1h Dlgllal Signal Based on HARTProiocol (Ou1¡rCoi..M ""iy¡ -2oo!0 2000 psV20 pii -14.710 2000 pslg120 pii 

(-13810138bar'1,4bar) (-,01 10 130 bar/1,4 bar) C4 AnaloOulpul Levels Compllanl wllh NAMUR Racmmøndalio NE43, 27-June-199 NOTE: 3051HG /oørrang1i1l w/I wI 1IImo:aricpraS!urø.NOTE: NIMUR.coml)l i:rali Rs pr-sølii' thii før:!l ~ii be clØlld 10 ~18nd oørali ,-n 'hi fi. _1li-I,I'I"I' :11_11_eN Analog Oulpul Levels Complianl w1lh NAMUR Recmmendallon NE43. 27-June-1996: Alarm Conlìgurilion-Low 
on HARTProlOCINOTE: NAMUR-Compliimf opailfion /. pre-set at the factory and cannot be changed!o sfandard opeilfion In fhe field_ A 4.20 mA w1l1 DJg~al Signel Based 

DB ceramic Bell Dl1inNen15 M Low.Power 1-5 V dc wi!h DlgilBl SIgnal Based on HARTPro!ocl 
V5(ll Eidernal Ground Scrsw Assembly (SøøOpllonCodøC2rorD.a-_2VdcOulpul)

NOTE: Nol aval1ab/ø wihh"ZllrUll Cfi1(latio Opti Co"sI1, NI, E~, K6, and K8
Lower Hou51ngFlu5hing Coiineclion5 Code PROCESS CONNECTION

Di;iphragm Size Process Flaiige Matenal DralnlVent HD 1-0
Code Ring Material Number Size 2 In 3 in 4 in SST SST

F7 ~ X
SST Hastal/oyF1 SST 

F3 HasføHoy Yo
NOTE: PIoS6 CfNninio Co.. 1 m.."i. NACE mat"rialrør:"nda/i p6rMR Q1-75.
F2 SST _1fi-~¡;--F.fTl/f",mI'El!'" =:i_=~-


2 316LSST
F4 HaliføHoy Yo
3 Has/alloy C-276 (Mae\li NACE malaill recITndølioa por MR 01-76) 
5 TenlBlum
~ ~ ~F9 Hils/alloy Y. _1f'_I"'~L~F.1i =Ii_=i~ 
A Glass-FilledTFE
FO Hils/alloy ~
 _1Iii:.:nII::'llrj =11_11~NOTE: Flushing Cos F3 and F4 Ill' nol anie""..h Oplio Ciis AD, BO, and GO.

.IlIL~IiIõI.'mm... D D.C. 200 Silicone
H Iniirl 

(1) ThøV5op!ilsnolfIød"dwitlKT1Ofrlo;øiiømalgroimllarwaisablyJsincluddwihlhøT1op!i. N NøobøøM-20
_Kõi_-Ð1f,'fimrnIfF.I',',mfi :.._:I~ 

2 SST

_1li-"I.~fim..:nII::nm in_ii~ 

1 Silicone

2 Inert (Halocarbon)_1liilrõ,'F.1i ..."i;mi."'''ri...... 111_il~ 
A Polyurelhane-overedAlurrhium Ya-14NPT 
B Polyurethane-oover&d Aluminum M20"1.5(CM20)
C Polyurelhane-overed Aluminum PG13.5 
D Polyrethane-oveiid Aluminum G~ 
J SST x-14NPT
K SST M20"1.5(CM20)
L SST PG13.5 
M SST GX 

IIITr.i¡.¡r~I.!l . 
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_1l~rnl'.L~r..~::rni:(..I!l1 11._=1_

54 Factor Assembl 10 Rosemounl Primiiry Element (Dismo IIi-Annubør/Mixel1195lnlegral Orifioe)

NOTE:.1o /he ji8ryll6nt mt¡¡le. th maxim opnitÌlpr65UfiM fHuilti !fsiisroføillfthe tnnsnit"ror 
(SiilectOne) PO POOpl is aniii fofar:orl!S5I1mb'Or.ngU!iipraryiiiliman'. 1-4 triimitrm; oily,_lfi_\~l'ßitIFTo.IJ",..,. :11_:1_ Model Tran510ItterType 


3051PO Mode13051P Referance Cfllss Differanllel Pressure TransmlUer 
B5 Universal Mouiiling Bracket fot 2-ln.Pipi Or Pane( Mount; CS Bolls 3051PG Model3051P Re/ef8nciC/ass Gii Prli6liirä Tninsm"llir 
B6 Universal Mounting Brai:k&! for 2-in. Pipe or Panal Moun!, SST BoI!s Pr!!55UraRange5 (Ranuii/Min Span)

_lfl':rI'r......:.nir..'rr.,...J...,." :1.-11_ Codc Model 3051 PO Model 3051 PO 
HliurdClus LOClltlonl Ctlr1IfCIiUOM -25010250 InH20/25 ¡nH20 -250 to 250 InH201251nHiO 

E5 FM Explosion-Prof Apprval (--,6210 0,62 ber'62.3 mbar) (-0,62100,62ba.rl6,2rnbar) 
15 FM Non.ini:ndive and Inlrinslc Safely Approval -1000 10 100 InHiO/1OG InH20 -40710 100InHiO/100 in H;iO 
K5 FM Explo.ion.Prof and Inlrinslc Safely Approval (-2,5102,5barl25mbar) (-1,0110 2,6 bar/250 mbar) 
11 CENELEC Inlrinslc Safely and Dusl Certlìcallon (NOTE: Nol svaillib/8 wih /o.pOWlrOptio Cod" M.) NolApplicable -14.710 30 pslf0psl 
N1 CENELEC Typ n end Dusl CerUflcelion (NOTE: Nal lIvsif"bl" with IDlrOp/io Code M.) (-1,01 !020.7barI207mbar)
E8 CENELEC Flame-Proof and Dust Certificalkin NotAppllcble -14.7 10 200 psig/00 psi 
E4 JIS Fleme-Prof Cerlilìcellon (NOTE: No "I'Uilblli INh Iow-pr Op!in Cod Mo) (-,01 10 13B bar/1,4bar) 
ca CSA Explosion-Proof and Inlrlnsic Safely A¡iroviil NOTE: 305JPG Iowarrøngiil/ml V8r1l with iitnmpheri PI'$5urø.
KG Comblnalln of CSA and CENELEC Explosion-Prof end Inlrlnslc Sariily Approval _llr_IJllnm :.._:._ 

(NOTE: Nol ilVlil"blli wi /o.prOptlo Co M.) A 4-20 mA wllh Digllal Signal Based on HARTProtoC 
K7 Combinll1ion of SAA Flama-Prof and Inlrinsic Safely Approvels MATERIALS OF CONSTRUCTION 
K8 Combinati of CENELEC Flame-Prof and Intrnsic Safely Apprvals Codi; Proci;55 FI;ingii Typi; FI~ngc M:ilerJ;i1 Drain!Venl PO PO

(NOTE: Nol ivøii"bti Mt JorOp/1o COOIl M.) 2 Coplanar SST SSTKB ComblneHon of FM and CSA Eiiploslon-Prof and Inlrsic Safely Approvals 
all! Nternale Flange-See Allemale Flange Opllons paga A-33.17 SAA Intrinsic Safely cerilncalion _1Ii-IfF.ßi..I!1IIi'" :.1-:._E7 SAA Flame.Proof certficaUon 

N7 SAA Type n Ciirtlion 2 316LSST

_Kii-:I'I.l'lIn.."...'...'"ßMilr....m."', :I._:I~ _lIf._..."...,'(¡r; :.._:._ 

L4 Auslenillc 3.16 SST Bolls A Glass-Filled TFE_1fi-.IiI..ror;l&!,li,... :1._:1_ _..,T.r_:ni.~mr :.1-:._ 
M5 LCD display for A1umfnum Houslng (Housing Codes A. B, C. and D only) 1 Silicone 
M6 LCD display for SST Housing (Housing Codes J. K, L, and M only) 2 Iniirt(Haloclirbon)_Kiiililir.m,i... :11_11_ _~i-;fI"'(¡1i "'oTTiim.:r~" :.1_:._ 
04 CalibralionDlilBSheel A PolyureUiane-coveri Aluminum x-14 NPT
08 Maleriallræab~jlyCirtcallon per EN 10204 3.1.B B Polyurethane-covered Aluminum M20" 1.5 (CM20)
OP CaIJbrelioncertjfiili!ionandllimpÐrevldlintslial C Polyuriilhano-covere Alumlrum PG 13.5
J1 Locl Zero AdJustmnt On!y o Polyurethane.oovarad Aluminum GIoJ Sß ~4~
NOTE: LOGZflfO 8nd litJ fIusrimnt: il stand unlu Opti Co JI orJ3111 &p8cifjad. K SST M20 " 1.5 (CM20)No Locl Zero or Spen Adjustment L SST PG13.5NOTE:Loclzflroand$pnIijlJimnt&arø standa un'øaa Optio Co Jf oJJ3¡s&Jl"r;fjad. M Sß OIO
TennlnalTrinsliitProteclion Bloi 

NOTE: Nosvai1ab/ Mt hilZllrU11 /otio ClrliflCtio Dplo Cod 11, Kfi, or K8 --:r-;:=:;~~~~~=~;;;::i~;:;;~::1t7:fflI""1 :.i_:._ 
C1 Cuslom Softra Configura
lion (Compl"lød CDS 00Of-olO100l reulrliwilh ord"r) 
C2 0.8-3.2 V do Oulpul wilh DIg"el Signal Base on HARTProtool (Oulpul Coa M only) FA Level Flange, SST, 2In., ANSI Class 150, Vertical Mounl
C4 Analog Oulpul Levels Complianl wilh NAMUR Recimmenda1in NE43, 2T-Juna-1996 FB Level Flange. SST, 2 In.. ANSI Class 300, ViirUcal Mounl

NOTE, NAMUR-Cop/llt OPratio ~ p,.-set "t Ih" f8r:0l sndc"nnol II cI8ng& to n"nda/d OplUlio in /lfllird. FC Levil Flange, 5ST, 3In.. ANSI Class 150, Ver1Îcal MOunl
CN Anlilog Oulpul Levels Copllanl wilh NAMUR ReoommendaUon NE43. 27-June-1996: Narm Corrigurellon Fo Level Filinge, SST, 3 in.. ANSI Class 300, Y"r1lcal Mounl 

Low NOTE: NAMUR-Copllan! opera/io Is pf8-8e! a! Ihe faClOf and cannot be chiinged to FP DIN Level Flange, SST, ON 50, PN 40, Vei1ic¡d Mount
sl"ndardo¡Jmllofnfhe/J/d. Fa DIN Level Flange, SST, ON 80. PN 40, Yei1lcal Mount :i-~-P1 HydroslaUcTesJing --:i-:ss::~~~~:~::;;~::r:;'~ennold 

P2 CleBnlngfor Speial Seivlce 
P3 CleanIng for 0;1 PPM Chlorne/Fluorine _1I~rnl'IL~l'.:m::rùl".:;lL"'I!!l :.1-:._
OF '1214 NPT flange adaplers-ST
DB CeramÎc Ball orliinNenls S4 Faclory Assembly to Rosemounl Primary Elamenl (Diamooll+AnnubarfModel1195 Infegriil Orílc:) 

V5(11 External Ground Screw Assembly NOTE: W1h thiprsryel"mønllfifll. Ih.maximim opraUng ptII1UIV wr fluath" i.S!flrofqirhirrhø 
.l'.L~r.IiI.'mm.,.. 1.1o"I:r~_'___'_:____'_:L transmifW'or ths priry llmønt. Opti Æ 8V1i1bi. lo flcl assømbly to r.ngi 2-3 tmnsmiføl3 on.1I1l1'_!l 

(IJ nie V5 op!i Iii not nndød wi tha Tf opio; ex/"m"lgrund larwflnimbtillfcllJd wih the T1 op/i. 
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_1fi-,~IõIl;rn....mli.l. :.i_:.~ PARTS LIST Item numbers are references to figure calloufs (pages 13-19)_ 
84 CQpltinar FIi;ulgll Bracket for 2-ln. PIpe or Panel Mounllrig, All SST 
81 Tradilional Flange Brackel for 2-1n. Pipe Mounllng, CS Bolls 
82 TfBdiUOfIlI Fliinge 8riickel fot Piinel MounUIl. CS Bolls Silicone Fill .nen Fill 
87 81 Bracket with Series 300 SST Bolls Mouel 3051C SC!lisor ModulC!slMm Span/Rangel Part Number Part Number
88 82 Brackel with 5enes 300 SST Biilla 
SA SSTB1 Bracket with Series 300 SST Bolls NoIii: One spre pIrlls recommended for every 50 /ramJmlffers. 
Be SSTB3 Bracel with Sarles300 SSTBiJIs Nofii: Us/ed by Range and Proess Isola/orOrder Numbers. 

_1fi-"'m¡"r.....a.ri.r""'lr.'..".,...,. _.r¡rlr..-i=...iI.'~,.mrIT~n;rilJ""'èI.J",.,.,_,.,.""'''.illa 
Huardoui Locatlons CertHlcltlons 316l SST 03031.1045-002 03031-1145-02 

E5 FM Explosion-Prof Approval .,....ro..-.:IlI'.I..-.¡I!I..F.
15 FM Non-inoendliilt and Inlr1nslc Sarely Appmviil 
K5 FM Explosion-Prof and Intrinalc Safely Approval 316lSST 03031-1045-0012 03031-1145-0012 
I' CENELEC Inllnsk: Safely end Dusl Certtio HeslolloyC:276 03031-1045-0013 03031-1145-0013 
N1 CENELEC Type n and Dust Certllcallon Monal 03031-1045-0014 03031-145-0014 
E8 CENELEC Fliime-Piof end Duel Cerllfcatlon Gokl-plaledMonal 03031-1045-0016 03031-1145-0016 
E4 JIS Flame-Prof Cer1illalion Gold-plaled316SST 03031-1045-0017 03031-1145-0017
C6 Canadian Standard5 AssoliiUon (CSA) Eirplo!Jlon-Proof end Inlrin!Jjc Safely Apprval .,...,..r....."lll1ii:IlIJI'..m:I!I..F.K6 Combination of CSA and CENElEC Explosion-Proof iiid Inlrinale Safely Approval 
K7 ComblnBUon of 8M Flame-Proof and Inlrinslc Safely Approvals 316LSST 03031-1045-0022 03031-114~022 
K8 Combination of CENElEC Flame-Prof and Inlrinalc Safely Approvals HasJolloyC-276 03031-104-0022 03031-1145-22 
KB Combination of FM and CSA Elpfosion-Pmof and Intrnsic Safely Approvals Mrmat 03031-104-0024 03031-1146-0024 
17 SM IntrnsicSafely Ciirliliealion Tanlalum 03031-1045-0025 03031-11450025 
E7 3M Flame-Prof ClrtficaJlon Gold-plaledMonel 03031-1045-0026 03031-1145-0026N7 SMTypiinCertlfcalion
 Gold-plel1l316SST 03031-1045-0027 03031.1145-27_Mi..II,m:r.lm"",L 

_111111.lilllll.im=I'IJillll:I!IJ1i.~Q4 Calibration Dale Sheal 
06 MallirlalTraceab~ily CerliflcallOr per EN 10204 3.1.B 316LSST 03031-1045-0032 03031-1146-0032 

NOTE: This option Îs availa/Ja fortla sansormodu/a housing and HasfalloyC-276 03031-1045-0033 03031-145-33 
Coplanar or ffdilona/ flangas and arapfars. Monel 03031-1045-0034 03031-1145-0034 

QP Calibration Cartifcation and Tamper Evident Seal Tantalum 03031-1045-0035 03031-1145-0035
l4 Austeniti 316 SST Bolls 
l5 ANSlfASTM-A~193-B7M Bolls Gold-plaledMonel 03031-1045-0036 03031.1146-0036 
l6 MonølBolts Gold-plallidJ16SST 03031-1045-0037 03031-1145-0037 
M5 LCO (¡isplay for Aluminum Housing (Housing Codes A, B, C, and 0 only) _'lii.r.'II,r.¡;r..~EI. 
M6 LCO display for SST Housing (HousIng Coes J, K, l, and M only) 316lSST 03031-1045-2042 03031-1145-2042 
J1 locl Zero Adjualmenl Only H8sJal/riyC-276 03031-1045-2043 03031-1145-2043

NOTE: Local zaro and span adjustmsnls ani standard unlsss OplFrm Cods J1 or JJ Is spacitisd. MonalNo locl Zara or Span Adjulilmanl 03031-1045-204 03031-1145-204 
03031-1045-2045 03031-145-2045NOTE: Locl zero and span adjusJmsn/s ani sløndard unless Opllon Cods Jf or J31s spscltied. Tanlalum 

Gold-plÐtedMonal 03031-1045-2046 03031-1145-204611 Transient Prolecllon Tenninel Block 
316SST 03031.1046-2047 03031-1145-2047NOTE: Not ava/lab/s wih hazardous Iocafions ceriilcafjon Option Code 11_ Gold-plated 

C1 Cuslom Software Configuration (Cap/eloo CDS 0081.(100001 reuired wih ordr) "l.IIII.l'lliiiiri'llnn~fm 
C4 Analog Oulpullevala Complianl with NAMUR Recmmendiilion NE43, 27-June-1996 03031-1045-2052 03031-1145-2052NOTE: NAMUR-Complianl oprnaUon is pre-siif af the fac:fory and cannof bii c:hangad fo standard 316lSST 

o~ration'nlhafleld. HastalloyC-276 03031-1045-2053 03031-1145-2053 
CN Analo Oulpullevels Complianl with NAMUR Recommeiidalion NE:43, 27-June-1996: Monel 03031-1045-205 03031-11452054 

Alarm Configurallon-Lw Tantalum 03031-1045-2055 03031-1145-2055 
NOTE: NAMUR-Complianl op8ß:fion is pre-sel af the facfor and cannol be changed to Gold-plaledMonel 03031-1045-2056 03031-1145-2056 
slndanJopiini/ioninlherrald. Gold-plalÐd316SST 03031-1045-2057 03031-1145-2057 

P1 HydroslHlieTiisling

P2 CllianlngrórSpeialSelvjc;

P3 Cleaning for 0:1 PPM ChlorinalFluorinli 
P4 Calibrte at lill pressure NOTE: Specify Q4B on onJsrforcorspodlng Cfrlflce/e_ 
OF '12-14 NPT nange adaplers~SST 
07 Cop/anarFlanga Without Dralnlnt Por

V5¡: Edemal Ground Scre Assembly 
_l"rw.il¡Ir.;rII,'mr"u ,11,111:..__,__.-,__._".


(f NOTE. Mey impd 'Smpmrlim porfem1S lNdor C9tfain cOldiltms.
(2) Tli" Vii opli is no noedod wih 'he Tf op'io; "Jdemalground scrwusembly is indiid will /LLS n opti
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SlliconeFilI Inert FillFill SlliconeFl1I Inert 
Modcl3051C Gage Modules (Min Sp~n/RangeJ Part NumbN Part Number Model 3051C Absolule Sensor Modules (Mir Spari/Range) ParI Number Part Number 
No/a: Ona spare pariIs recommanded forevel) 50 fransmitiirs_ Nots: Ona spar pari is røcommended foreveiy 50 transmiters_ 
Nola: Uslad by Range and Process Isofa/orOrd"r Numbers. Nole: Uslad by Range and PITSSS Isolalor OrerNumbsrs.

""'"lI.Iõ..ill1=l!lri'''TIII!I.:~ .1.1i,..I",~i.-....imriIr.'nr~mi~I1I1Ila."'''.b,.." ..""a..,èI.;rI,,
316lSST 03031-1045-0022 030311145-22 316L SST 03031-2020-002 
HaslelloyC-276 03031-1045-0023 03031-1145-0023 Haste/loyC-276 03031-2020.003
Monal 03031-1045-0024 03031-1145-0024 Monel 03031-2020-0004

TanlBlum 03031-1045-0025 03031-1145-0025 Gold-plaled Monel 03031-2020.00
Gold-plateclMonal 03031-1045-0026 03031-1145-0026 Gold-pleled 316 SST 03031-2020-007
Gold-plated 3.16 SST 03031-1045-0027 03031-1145-0027 .11r.lllillll~'1f_1ii...liiillll:l!lililllT=I!I..~ 

316LSST 03031-2020-0012316LSST 03031-1045-0032 03031-1145-0032 
Has/e/loyC-276 03031-1045-0033 03031-1145-0033 HaslelloyC-276 03031-2020.0013 

03031.2020.0014Monel 03031-1045-0034 03031-1145-0034 Monal 

Tantalum 03031-1045-0035 03031-1145-0035 Gold-plliledMonel 03031-202Oc0016 

Moniil 03031-104-0036 03031-1145-0036 Gold-plÐled316SST 03031-2020-0017Gold-plated .'lli..."IIi"-..~Gold-plliled316SST 03031-1045-0037 03031-1145.0037 
~....r."lI'.;~"'''.iB.'''r,TõTiJ. 316lSST 03031-202Oc0022 
316lSST 03031-1045-1042 03031-1145-1042 Haste/loyC-276 03031.202Oc0023 
HaslalloyC-276 03031'1045-1043 03031-1145-1043 Monel 03031-202OCOO24 
Monel 03031-1045-1044 03031-1145-104 Gokl-plaledMtnel 03031-202Oc0026 

316 SST 03031-2020-0027Tantalum 03031-1045-1045 03031-1145.1045 Gold-plaled 
Gold-plaledMona/ 03031-1045-1046 03031-1145-1046 .1.1i:1l111i1:.-i;'F.Ti 
Gol-plaled 316 SST 03031-1045-1047 0301.1145-1047 316lSST 03031-2020.0032

_....l'llllllr.i'l..-liænr, Hasle/loyC-27S 03031-2020-0033 
316lSST 0331-10451052 0301-1145-1052 Monel 03031-2020-0034 
Hasfe/loyC-276 03031-1045-1053 03031-1145-1053 Gokl-plBtadMonel 03031-2020.0036 
Monel 03031-1045-1054 03031-1145-1054 Gold-p1aled316 SST 03031-2020.0037 
Tantalum 03031-1045-1055 03031-1145-1055 
Gold-platadMonel 03031-1045-1056 03031-1145-1056 
Gold-plaled316SST 03031-1045-1057 03031-1145-1057 SlliconcFl1I Inertfill 

Model305H 150101(119 Housirg 
Sensor ModulcsPI Diaphragm Malerlal Part Number Part Number

GageSlinsorModule 
().310pilg,Riinga1 
'14-18NPTfemale 316lSST Aluminum 03031-3112-3112 03031-3112-1112 
'1..18NPTFemale HasfelloyC Aluminum 03031-3112-3113 0301-3112-1113 
'/2-14 NPTFemaie 316LSST Aluminum 03031-3102-3112 03031-3102-1112 
'/2-14 NPTFemale HasfelloyC Aluminum 03031-3102-3113 03031-3102-1113 
G'f2ADIN16288MIiIi 316LSST A.luminum 03031-3132-3112 03031-3132-1112 

'/4-18 NPTFemala 316LSST 55T 03031-3111-3112 03031-3111-1112 
'/4-18NPTFemiile HasfelloyC 55T 03031-3111.3113 03031-3111-1113 
'12-14 NPTFemiill1 316LSST 55T 03031-3101-3112 03031-3101-1112 
"2-14 NPTFemiile HasfelloyC 551 03031-3101.3113 03031-3101-1113 
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Fill Silicori~ Fill Inert FillSllicoiicFlI Inert 


Moue13051T Isolatiig Hoiisiig Mailc1J051T Isolating llou51ng
Sensor Modlilesl'l Diaphragm Material Part Numher Pari Numher Seiisii Modulnsl11 DJaphragll Mate"al Part Number Part Nurnbar 
Giigø Siinior Modulli(2) 0-1.51150 pIlg, Ringe 2 Abiolute SlInlorModullI(2) 0-1.51150 pslg, Rangll2
1/6-18 NPT Female 316LSST Aluminum 03031-3112-3122 03031-3112-1122 1¡.l18 NPTFemal1i 316LSST Aluminum 03031,3112-3022 03031.3112-1022 
1/4-18 NPT Female Has(ll/loyC Aluminum 03031-3112-3123 03031-3112-1123 '1+-18NPTFemale Hastel/aye Aluminum 03031-3112-3023 03031-3112-1023 
'1214 NPT Female 316LSST Alminum 03031-3102.3122 03031-3102-1122 l1i-14NPTFemale 3161 SST Aluminum 03031-3102~3022 03031'3102-1022 
l/i-14 NPT hmiill HastalloyC Aluminum 03031-3102-3123 03031-3102-1123 'fi-14 NPTFemale Has/alloyC Aluminum 03031-3102--023 03031-3102-1023 
GV2A DIN 16288 Ma!a 316LSST Aluminum 03031-3132-3122 03031-3132-1122 GII2ADIN16288Mall 316L5ST Aluminum 03031-3132-3022 03031-3132-1022 

'/4-18 NPT Famall 316lSST SST 03031-3111-3122 03031-3111-1122 1f4-18NPTFamale 316lSST SST 03031-3111-3022 03031-3111-1022 
NPTFema!e Haste/loyC SST 03031--111-3023 03031--111-1023'/0418 NPT Femall Has/alloyC SST 03031-3111-3123 03031.3111-1123 110418 
NPTFemafe 3161 5ST SST 03031-3101-3022 03031--101-1022 '/2-14 NPT Fiimale 316lS5T SST 03031-3101-3122 03031-3101-1122 112-14 

V2-14 NPT Female Has/elloyC SST 03031-3101-3123 03031-3101-1123 1¡i-14 NPT Femafe Has/ø//oyC SST 03031--101-3023 03031--101-1023 
Gage Sensor Modulaf2) 0-1100 pllg, Ringe 3 Absolutii Sensor Modulel21 0-1800 pIlg, Renge 3
1/-418NPT Female 316lSST Aluminum 03031-3112-3132 03031-3112-1132 l¡4-18NPTFemala 316l.S5T Aluminum 03031-3112-3032 03031-3112-1032 
'1-418 NPT Female Hasle/loyC Aluminum 03031-3112-3133 03031-3112-1133 1/4-18NPTFemale Has/el/oyC Aluminum 03031-3112-3033 03031-3112'1033 
'12-14 NPT Femall 316lSST Aluminum 03031-3102-3132 03031--102-1132 1/2-14NPTFemaie 316LS5T Aluminum 03031-3102-3032 03031-3102-1032 
'I2-14NPTFemale Has/el/oyC Aluminum 03031.3102-3133 0301-3102-1133 '/2-14NPTFem!lle Has/elloyC Aluminum 03031-3102-3033 03031,3102-1033 

Male 316LSST Aluminum 03031-3132-3132 03031-3132-1132 GI/2ADIN16288Male 3161.S5T Aluminum 03031-3132-3032 03031-3132-1032GI/2ADIN 16288 

'/4-18 NPT Femali 316LSST SST 03031-3111-3132 03031-311-1132 l/l-18NPTFemaie 316LS5T SST 03031-3111--032 03031-3111-1032 
'(-418 NPT Female Has/al/oyC SST 03031-3111-3133 03031-3111-1133 1/4-18 NPT hmiilil Has/al/oyC SST 03031-3111-3033 03031-3111-1033 
1(2-14 NPT Female 316LSST SST 03031-3101--132 03031-3101-1132 '/2-14NPTFemille 316LSST SST 03031-3101-3032 03031-3101-1032 
"2-14 NPT Femali Has/efloyC SST 03031-3101--133 03031-3101-1133 '/2-14 NPTFemiile Has/al/oyC SST 03031-3101-3033 03031-3101-1033 
Gage Sensor Module(2) 0-40/4000 pslg, Renge 4 Absolute Senior Module(2) 0-40/4000 p1lg, Range 4 
'I~-18 NPT Female 316LS8T Aluminum 03031-3112-3142 03031-3112-1142 l1l-18NPTFemaia 316LSST Aluminum 03031-3112-3042 03031-3112-1042 

NPTFemiilli Has/pl/oyC AlumInum 03031-3112-3043 03031-3112.1043'/-418NPTFemale HlislalloyC Aluminum 03031-3112-3143 03031-3112-1143 114-18 
112-14 NPT Female 316LSST Alurnnum 03031-3102-3142 03031-3102-1142 '/2-14 NPTFemiilli 316LSST AlumInum 03031-3102-3042 03031-3102-1042 
'12-14 NPT Female Has/afloyC Aluminum 03031-3102-3143 03031-3102-1143 '/2-14 NPTFemaie HaslalloyC AlumInum 03031-3102--043 03031-3102-1043 
GI/2ADIN16288Male 316LSST Alumlnum 03031-3132--142 03031-3132-1142 GV2A DIN 16288 Mille 316lSST 03031-3132-3042 03031-3132-1042 

'(4-18 NPT Female 316LSST SST 0301-3111-3142 03031-3111-1142 V+-18NPTFemale 316lSST SST 03031-3111-3042 03031-3111-1042 
'/-418NPTFemale Hasfal/oyC SST 03031-3111-3143 03031-3111-1143 '14-18NPTFemiila Has/alloyC SST 03031-3111-3043 03031-3111-1043 
'1214 NPT Female 316LSST SST 03031-3101-3142 03031-3101-1142 '12-14 NPTFemalli 316lSST SST 03031-3101-302 03031-3101-1042 
1/2-14NPTFemale HastelloyC SST 03031-3101-3143 03031-3101-1143 'f2-14 NPTFemale Hes/al/oyC SST 03031-3101-3043 03031-3101-1043 
Abiolute SlInsor Modulli(2) 0',3130 piilg, Renge 1 Alno!ute SlInsor Modlila(2) 0.2000110000 pslg, Range 5
1/4_18 NPT Fiimale 316LSST Aluminum 03031-3112-3012 03031-3112-1012 V+-18NPT Female 316lSST Aluminum 03031-3112-3052 03031-3112-1052 

114-181/4-18NPT Fernle Has/alloyC Aluminum 03031-3112-3013 03031-3112-1013 NPTFemefe HIISfli/loyC Aluminum 03031-3112--053 03031-3112-1053 
'/2-14 NPT Fiimali 316lSST Aluminum 03031-3102-3012 03031-3102-1012 V2-14NPTFemale 316l5ST Aluminum 03031-3102-3052 03031-3102-1052 
1/2-14 NPT Femeli Has/alloyC Aluminum 03031-3102-3013 03031-3102-1013 '/2-14 NPT Femele HlistilloyC Aluminum 03031-3102~3053 03031-3102-1053 
GV2ADIN Male 316lSST Aluminum 03031-3122-3052 03031-3122-105216288 Malii 316lSST Aluminum 03031-3132-3012 03031-3132-1012 G'/2ADIN 16288 

11-418NPT Fernli 316lSST 5ST 03031,3111-3012 03031-3111-1012 1/4-18NPTFemare 316LSST SST 03031-3111-3052 03031-3111-1052 
1/4-18NPTFernle HaslelloyC SST 03031-3111-3013 03031-3111-013 1/4-18NPT Femiile Hasfal/oyC SST 03031-3111-3053 03031-3111-1053 
"2-14 NPT Female 316lSST SST 03031-3101-3012 03031-3101-1012 '11-14NPT Female 316LSST SST 03031-3101-3052 03031-3101-1052 
'/2-14 NPT Female HlIstal/oyC SST 03031-3101-3013 03031-3101-1013 '/2-14NPTFBmBle Has/sl/oyC SST 03031-3121-3053 03031-3121-053 

('J ForMot/ ,aStTG Ran!J 5sparo mouJ9, rmrabso/ OOfiurli and padu 2ero lñm /ogegG calilmlis.
(2l One sparo parl/i roromeooed foe\'l) SO Itn,mi~ 

A-38 

Reference Manual Reference Manual 
00809-0100-4001, Rev EA 00809-0100-4001, Rev EA 

Model 3051 December 2002 December 2002 Model 3051 

-i' ...-....".__:_­
PROCESS FLANGESPART DESCRIPTION PART NUMBER

Dlfiirentliii Cop'anarFlllngeEleclrol1cs Board-Assembly Required CD CG CA L H T Nlcke~p1atedCaibon Slee! 03031-0388.0025 

Improved SLøndard (4-20 mAART prolocl) 03031-01-02 3165ST 03031-0388.0022 
Improved NAMUR Compliant 03031-001-03 Hils/a/loyC 03031-0368-0023 
(4-20 mNHRT prio)(') Monal 03031-0366-0024low Power(1-50.8-3.2 Volls)(1) 03031-001-1001 GlgelAbsolute Coplanar Flange.::rù..".'II.....:r."L~I'......"r"._rn.:,li.. ..,_...._.__:__ Nlcke~p!aledCarbon Sleel 03031-0388-1025 
NOTE: Soo dfDMngS b6w(orPrI' Itiid ImpfVfd ÐÐ~tmírs BOrd, HDls, and Termnal Blos. ForliiforelloOl onarl .PraviolJs Desin" spare 316SST 03031-0388-1022 
parls,OOfaclyolKloa/RoemOllotcs.lnlliflU.S.,ca/lliflRaspoeC9lIflrel1-aOO-$54-1758 Has/el/oyC 03031-0388-1023 
Improved Standard (4-0 mAl Aluminum Hauiing Monel 03031-0386-1024 
ElectronlCl Houilng wItloutkirmlnarblock CopllinlirFlangB AlignmBnt Screw 03031-0309.0001 
~14NPTainduil,lncludesRFIFi1teri 03031-0635-1 (package0'2 screws) 
M20~1.5 (CM20) conduit, Includas RFI filers 03031-0635.002 TredltlonllFliingli
PG 13.5wnduil. Includes RFI FlIers 03031.0635.0003 3165ST 03031-0320-0002 
GYoconduil,lnckidesRFIFiIers 0301-035-004 Has/afloyC 03031-0320-0003 
Eleclronk:Cover(lncludeswiring!abal)(l) 03031-0292-001 Monal 03031-0320-0004 
Standard Terminal Block Assembly(') 03031-0332-003 llvlIlFlallll,VlirtlcalMount 
Transianl Terminal Block Assy. (Opllon T1 )(2) 03031.0332-004 2In.,C!ass150,SST 03031-0393.0221 
Locl lero end SpanKI~I) 03031-0293-002 2In..Class3oo,5ST 03031.0393-0222 
Eidemal Ground Assembly (Op~on V5)(') 03031.0398-001 31n.,Class 150, 5ST 03031-0393-0231 
'mproved Slindird (4-20 mAl 316 sn Hooilng 3 In.,Class 3oo,5ST 03031-039W232 
EløctTnrcl HousIng without Tarmlniil Block DIN, DN 50, PN 40 03031-0393.1002 
%-14 NPT conduil, Includes RFI Fllle1" 03031-035-001 DIN, DN 80, PN 40 03031-0393-1012 
M20"1.6(CM20)coullnckidesRFIFillers 03031-05-02 ModBIJ051HFlringos
PG 13,5 o:mduil, Includes RFI Filers 03031-0635-0043 ProssFllinge 02051-0072-0002 
EleclronIcCover(lncludeswiringlabelj(1 03031-0292-002 Blank Flangri (OP Low Sidii) 02051-0236-0002 
Sliindiird Terminal Block Assembly(l) 03031-0332-003 .::~.TiF./i.",..., ..1-.......-_:_-

Transienl Terminiil Block Assy. (Opllon T1)(2) 03031-0332-004 
Locl Zero end Span Ki~') 03031-0293-002 Nlckel-plB!BdClirbonSlelil 02024-009.005 

(Oplion V5)(\) 03031-0398-001 31655T 02024-0069-0002Eidema! Ground Assembly 
'mprov9d low Powiir AlumInum Housing Haslal/oyC 02024-0069-0003 

...-....",-_:_-Electronl!;1 HousIng without TlIrmlnel Block Mona' 02024-9-00 
~14 NPT conduit, Includea RFI FHlera 03031-035-0101 ..rii'r..'F.Umll~f1 

DrlllnIent KIIs(1) Eleclronli: Cover (Includes wiring labai)(i: 03031-0292-001 Dlforiintlill 
Low PowarTiirmlnal BIoi: Assemblyt') 03031.0332-1001 316 SST Slem and Seal Kil 01151-028-022 
Low Power Trensienl Terminal Block Assembly (Option T1j(i) 03031-0332-1002 Haslalloy C Slam iind Saa! Kil 01151-028.0023 
Local Zero Bnd Spin Ki~') 03031-0293-002 Monal Stem iind Sail Kil 01151-028-024 
ElIlemal Ground Assembly (Option V5)(I) 03031-0398-001 316 S5T Ceramic Ball DrafnNenl Ki1 01151-1028.0122 
Improved low Power 316 SST Houilng Haslelloy C Ceramic Ball DrainNenl Kil 01151-0028-0123 
Eiiictronlci HousIng without TermInal Block Monal CeramIc Ball DminNen! Kil 01151-0028.0124 
'1.-14 NPTconduil,lni:ludeaRFI Filleri 03031-035-141 Gage/Absolute DrelnNent Klts(1) 
EIei:tron1cCover(Ini;udeswiring IBbal)(i: 03031-0292-002 316 55T Stem end Seiil Kit 01151-0028-012 
low Power Terminal Block Assemblylll 03031-0332-1001 Has/al/oy C Slem iind 5eiil Kil 01151-0028-013 
low Power Transienl Terminal Block Assembly (Option T1)(2)03031.0332-1002 Monal Slem end Sèal Kil 01151-0028.0014 
lociil Zero and SpanKi~l) 03031-0293.002 316 SST Ceramic BIiII DrliinNiinl Kit 01151-0028-0112 
External Ground Assembly (Oplln V5)11 03031-0398.001 Has/alloy C Cariimlc Ball DrenNen! Kil 01151-0028.0113 

Moel Cemmic BIiIl OrlilrNllnl Kil 01151-0028-0114 
(Ellch ki aintalns parts forone /nmsmi/tar.) 
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...-.._..._-=-- ..._..i..,,__=__.';amiI':.F.L! .=(õII..i 
ElectroicHousing,Coviir(SId.and Malllf)(I) 03031-0232-01 COplBmlrFlingli 
EleclronicsHousing, In.))Modura(ll 03031-0233-001 Flange Sol!Kil (44 mm (1.75 
ProssFlanga,Glass-liledTf:non') 0331-02341 CarbnSleel(selor4) 03031-0312-0001 
Proess Flange,Graphile-filled Tenon 03031-0234-0002 316SST(lelof4) 03031-0312-0002 
Flanga Adapter, Glass-filledTaflon1J 031-0242-01 ANSIIASTM-A-193-B7M 03031-0312-0003 
Flange Adapliir, 

02051-0167-01 ...-..~"'-_:_-
MonelGraphila-filled Teflon 03031-0242.002 03031-0312-000 

301H PrOlll Fiiinge, TFE Fliinge/Adapter Bolt Kit (73 mm (2.88 In.)) 
..'l'lmiUæTTo CBrboriSl6l1(selof4) 03031-0306-0001 
Copl.nlrFliing.Br.cketKiI 316551(501014) 03031-0306-0002 
B4 Brackal, SST, 2-ln. Pipe Moun\, SST Bolls 03031-0189.003 ANSIIASTM-A-19J-87M 03031-0303 
3051TBrackeIKI! Monel 03031-0306.000 

KlI(57mm(2.2Srn.))B4 Brackel, SST, 2-in. Pipa Mounl, S5T Bolls 02088.0071.001 ManlfoldlFlange 
Tr.dlUonalFllngeBriickllKlta CarbnSleel(selof4) 03031-0311.001 
B1 Brackel, 2-ln. PipaMounl, CS Bolls 03031.0313-01 316 SST(sel 014) 03031-0311-002 
82 Brackel, Panel Moinl, CS Bolls 03031-0313-02 ANSl/ASTM-A-19J-B7M 03031.0311.0003 
83 Flal Brackel for 2-in. Plpg Mounl, C5 Bolls 03031-0313.0003 Monel 03031-0311-0004 
B7 (61 Slyla Brickal with S5T Bots) 03031-0313-07 TradnlonlilFlangli 
B8 (B2 Slyle Brackel wHh SST Borts) 03031.0313.008 Dlfførendø.IFllngeandAdaptElrBoltKlt 
89 (B3 Slylii Brackel will SST Bolls) 03031-0313-009 (44mm (1.7S In.)J 

6A (55T B1 8rackiit with SST Bolls) 03031-0313.0011 Carbn S!eel (selof8) 03031-0307-0001 

BC (SST B3 Briickel with SST Bolls) 03031-0313-0013 316551 (s81of 8) 03031-0307-0002 

3051H BrecketKlts ANSIIASTM-A-193-B7M 03031-0307-0003ModGl 
B5 Univarsal Breckalfor 03051-1081-001 Monal 03031.0307-000 
2-in. Pipe imd Panel Moun\, CS Bolts Gage/Absolut Flangi and Adiipter Boll Kit 

Brackelfor 03051-1081.002 Carbn Sleil (selof 6) 03031-0307-1001B6 Unlvetsal 
2-in. Pipe or Panel Mounl, SST Bolls 316SST(setor6) 03031-0307-1002 

ANSIIASTM-A-193-B7M 03031-0307-1003 
Monel 03031-0307-100 
MlinlfoldlTriidltlonalFliingeBolls 
CarbnS!aal Use bolls suppliedwilh manifold 
316SST Usebolssuppledwithl1nilold 
LavalFliinga,Vlirlcal Mount 
Fliinge Bolt Kit 
CarbnSleal(seloI4) 03031-0395-0001 
316S5T(selof4) 03031-0395-0002 
(Eachkilco/ains bolls fo onø iTnsmilør.) 
Model3051H Fiiinge 
Proess Flanga Boll KU, Carbn Sleiil 
FlaniieBoR (seloI4) 
Flangii Nul (setof 4) 
AdaplefBolls(selo(4) 
Other 
PJ'SS Range Boll Kil, 316 SST 02051-0164-0002 
Boll lorPrOOSS Flanga(selof4) 
Nul ror Procss Flanga (salof4) 
AdepterBolls(saloI4) 
(1) Ooosparnpai1isrnrornnrid(oevøiy25trnsmi/eiw
(2) 000 sparn pall /$ nirornnrid (oevøTY 50 /r.msmiile",
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Pai1Dcscripllon Part Nurnber OPTIONS
Melerlor current Aluminum Housing CD CG CA L H T 

Standard Configuration Unless otherwise specified, transmiter is shipped as follows:MsiatKiI 03031-0193-0101 
MelarDlsplay 

Hardle ENGINEERING UNITSCeplive Mounling 
10.pinlnlerCOnecionHaader DIfferential/Gage; inH20(RangeO,1,2,and3)psí(Range4and5) 
Cover Assembly Absolute/305fT: psî(allranges) 
Me/8r Hardare Only 03031-0193-0103 4mA(lVdc): o (anginearingunits iibove) 
Mater Display 

Hardare 20mA(5Vdcl: UpperrengelimilCaplive Moun.ling 
Intercnnecllon1G-pln Headiir Output: Linear

CoverAssemblyKi/ 03031-0193.0002 ..._..~",--;-- Frangetypo: Specirædmoelcoeoplion 
.~;f:7~;;,r'"''''~I~"l''.:''''L''''' 03031-0193-0111 FlangemalBilal; Spaciiidmoaicoiiopiion
Me\erDlsplay 
CapliveMounlingHardware O-rlngmatiile.l: Spociiadmodalcodeoplioß 

Inlerconiieclon1G-pln Headar Driirnfvent; Spac:riedrnelcoeoplion
Cover Assembly 
Mehir Haroaff Only 03031-0193-0103 Integriiimeler: Inslalledornomi 
MeIerDispley Alarm: UpscaleCepllaMounlil1gHiirdware 
10-pinlnlEirconnacionHeadf:r 
CoverAssflmblyKlt 03031-0193-0012 ..I-..~..'--=--

SQltaretag: (Blank) 

Custom ConfIguration HART protocol only (Option Code C1), . , . . ..;::u::;:;~:~~'1""""""'.;""L~"" 03031-0193-0001 If Option Code C1 is ordered, the customer may specif the following data in 
NOTE: PrnO'" Mø'orKI iflcludo" ""tordip/ay, r:ptiv TTling haidarn. 6-pin inrOrrflr:io hoader, rm i;vo, assumbly. additon to the standard configuration parameters. 
Improvød Ki 'or PnMous Aluminum HosIng (I) 03031-0193-1101 Output Information
MelerOispley 

Hardare Transmitter InformationCapUvaMounling 
10.pinlnlerconnecllonHeader LCD Dispaly Configuration 
Cover Assambly Hardware Selectable Information
Pnwious Melf:r Harrari Only (1) 

Signal SelectionNOTE: Prnvios Me,,,, Htlrdle If/i~ flterdÌ$p/ay, captMl ßJOI/n herrani, wid 6-in Inlrrcflc/i huado, Oi/y. 
Improved Melar for PrV/DUS Housing 03031.0193-1103 Refer to the "HART Protocol C1 Option Configuration Data Sheet" on page
MelBrDispley 50. 
CapUvBMounlingHerdwara 
10-pin IntercnnitUon Haeder 

03031-193-0002 ..._..~"'--;~-
Tagging 

Cover Assembly XiI Three customer tagging options are available: 

.;::u:::;;;ll~~'_'\".:'"'L''''' 03031-0193-0011 1. Standard SST hardware tag is wired to the transmil:er. Tag character 
height is 0.125 in. (3,18 mm), 56 characters maximum. 

Improvød Xii forPrevious SST Housing (II 03031-0193-1111 2. Tag may be permanenUy stamped on transmitter nameplate upon 
Meier DisplBY request, 56 characters maximum. 
CapllveMounlingHariware 3. Tag may be stored in transmitter memory (30 characters maximum).
10-pln Intarconeclon Heiidar Softare lag is left blank unless specified.
Cover Aasembly 
Privlous Meter HBrrari Only (I) 03031.0193-000 

Improved Meter for Privlous Housing (11 03031-0193-1103 
MellirDispliiy 
CøpHvaMounHngHard,e 

Headar10-pinInlercnmictlon 
CoverAssemblyXif 03031-0193-0012 
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Optional Model 305 or Model 306 Integral Manifolds Transient Protection Integral transient protection terminal block 

Factory assembled 10 Model3051C and Mode13051T transmitters. Refer to Meets IEEE Standard 587, Category 8 
the following Rosemount document for more information: Product Data Sheet 
00613-01004733 

1 kV crest (10 x 1 000 microseconds) 
3 kV crest (8 x 20 microseconds) 

Optional Three-Valve Manifolds 
(PackagødSap8ra(¡¡ly) 

Part No.1151.o150.0001 

6 kV crest (1.2 x 50 microseconds) 
Meets IEEE Standard 472, 
Surge Withstand Capabilty 
SWC 2,5 kV crest, 1 MHz wave form 

3-Valve Manifold, Carbon Steel 
Applicable standards: 61000-4-4, 61000-4-5 

Part No. 1151-0150-0002 
3-Valve Manifold, 316 SST 

T1 Integral Transient Protection Terminal Block 

Optional DIaphragm and Sanitary Seals 

Refer to Product Data Sheet 00813-01 00-4016 or 00813-0201-4016. 

Bolts for Flanges and 
Adapters 

Options permit bolts for flanges and adapters to be oblained in various 
materials 

Slandard material is plated carbon steel per ASTM A449, Type 1 
Oulpullnfonnatlon L4 Austenitic 316 Stainless Steel Bolls 
Output range points must be the same unit of measure. Available units of 
measure include: L5 ASTM-A-193-B7M Bolts 

inH20 InH20(g4 'Cll) psi PaInHg ftH20 biir kPIi
nvH20 nvH20~4 'ctl) mbar lorr
nvHg glcm2 kg/cm2 111m 

(1) NotllvaUableoolopororprviOsVOios. 

Model 3051 C/P Coplanar 
Flange and Model 3051T 
Bracket Option 

l6 Monel Bolls 

B4 Bracket for 2-ln. Pipe or Panel Mounting 

For use with the standard Coplanar 
flange configuration 

LCD Display M5 Digital Meter, 5-01glt, 2-L1ne LCD . Bracket for mounting of transmitter on 2-in. pipe or panel 

Direct reading of digital data for higher accuracy . Stainless steel construction with stainless steel bolts 

Displays user-defined flow, level, volume, or pressure units 

Displays diagnostic messages for local troubleshooting 

9Ckegree rotation capabilty for easy viewing 

Model 3051 H Bracket 
Options 

B5 Bracket for 2.in. Pipe or Panel Mounting 

For use wilh the Model 3051 H Pressure Transmitter tor high process 
temperatures 

M6 Digital Meterwith 316 Stainless Steel Cover 

. For use with stainless sleel housing option (housing codes J, K, and L) 

Carbon steel construction with carbon 
steel bolts 

Local Span and Zero 
Adjustment 

Transmitters ship with local span and zero adjustments standard unless 
otherwise specified. 

B6 B5 Bracket with SST Bolls 

. Same bracket as the B5 option with Series 300 stainless steel bolts. 

Non-interactive external zero and span adjustments ease calibration 
. Magnetic switches replace slandard potentiometer adjustments to 

optimize perfrmance 

J1 Local Zero Adjustment Only 

J3 No Local Zero or Span Adjustment 
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Traditional Flange B1 Bracket for 2.ln. PIpe Mounting Shipping Weighls 
Bracket Options For use with tho traditional flange option 

Bracket for mounting on 2-in. pipe 

Carbon steel construction with carbon 
steel bolts 

Coated with polyurethane paint 

Table A-4. Transmitter Weights without Options 
_''''It:.I,ii.r.._,r.r.Rr,'liíllí'"I:r. 
Model3051CfP 6.0(2,7) 
Model3051l TablaA-7 on pagiiA.49 
Modii13051H 13_6(6,2)
Model3051T 3.0(1,4) 

B2 Brackel for Panel Mounting 

For use with the traditional flange option 

Bracket tor mounting transmitter on wall 
or panel 

Table A-5. Model3051L Weights without Options
_~''''' ~m;"I"i:_.ifí.::.'''i:_I!l':n.I''i:.:m::.I''i:. 

2-ln.,150 12.5(5,7) 
3-ln.,150 17.5(7,9) 
4-ili.,150 23,5(10,7) 

19.5(8,8) 
26.5(12,0) 

20.5(9,3) 
28.5(12,9) 

21.5(9,7) 
30.5(13,8) 

Carbon steel construction with carbon 
steel bolts 

Coated with polyurethane paint 

B3 Flat Bracket for 2.in. Pipe Mounting 

For use with the traditional flange option 

Bracket for vertical mounting of transmitter on 2-in. pipe 

Carbon steel construction with carbon 
steel bolls 

Coated with polyurethane paint 

B7 B1 Bracket with SST Bolts 
. Same bracket as the 81 option with Series 300 stainless steel bolts 

2.in.,3oo 17.5(7,9) 
3-111.,300 22.5(10,2) 
4.ln.,3O 32.5(14,7) 
2.ln.,6oo 15.3 (6,9) 
3'ln.,6oo 25.2(11,4)

DN50IPN40 13.8(6,2) 
DN80IPN40 19.5(8,8) 21.5(9,7) 

DN100PN10/16 17.8(8,1) 19.8(9,0) 
DN100lPN40 23.2(10,5) 25.2(11,5) 

Table A-6. Transmiter Options Weights
_trr~.mi",. 

J, K, L, M S1l1inJai; Steiil Houslngm 
J, K, L, M Sllilnlei; S1eel Housing (C, l, H, Pl 

M5 lCD Miiliir for Arumlnum Housing 
M6 LCD Miiliir for SST Housing 

24.5(11,1) 
35.5(16,1) 

27.2(12,3) 

25.5(11.6) 
31.5(17,0) 

26.5(12,0) 
39.5(17,9) 

26.2(12,8) 29.2(13,2) 

22_5(10,2) 
20.8(9,5) 
26.2(11,9) 

23.5(10,6) 
21.8(9,9) 
21.2(12,3) 

'1'lilll-I:l_ 
3.9(1,8) 
3.1(1;4) 
0,5(0,2) 
1.25(0,6) 

B8 B2 Bracket with SST Bolts 

. Same bracket as the B2 option with Series 300 stainless steel bolts 

84 SST Mounting Brackiil for CoplanarFlangli 
81 B2 B3 Mounling Brackiil for Traditional Flangii 
87 B8 89 MounHng Brackiil for Tradilional Flangii 

1.0(0,5) 
2.3(1,0) 
2.3(1,0) 

B9 B3 Bracket with SST Bolts 

. Same bracket as the B3 option with Series 300 stainless sleel bolts 

BA, BC SST Brackiil for TradlUonli1 Flange 
8586 Moun1ing 8rack1l1 for Modal3051H 
H2 TrlidilionlilFlangli 

2.3(1,0) 
2.9(1,3) 
2.4(1,1) 

BA Stainless Sleel B1 Bracket wilh SST Bolts 
H3 TradillonalFlango 
H4 TradlllonalFlangli 

2.7(1,2) 
2.6(1,2) 

. 81 bracket in stainless steel with Series 300 stainless steel bolts H7 Tradiliona.IFlangli 
FC LiivelFllinge-3 In., 150 

2.5(1,1) 
10.8(4,9) 

BC Stainless Steel B3 Brackel with SST Bolls 
. B3 bracket in stainless steel with Series 300 stainless steel bolts 

FD LiiviilFlaiige-3 In., 300 
FA Lavel Flange-2In., 150 
F8 LiivelFlaiige-2In"300 
FP DIN Leviil Flaiigii, SST, ON 50, PN 40 

14.3(6,5) 
10.7(4,8) 
14_0(6,3) 
8.3(3,8) 

Fa DIN llivlil Flangii, SST, DN 80, PN 40 13-(6,2) 
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HART PROTOCOL C1 OPTION CONFIGURATION DATA SHEET 
* = Default Value(1) lCD METER CONFlGURATlON (Software Adjustable - M5 Ol M6 option must be specified in iiodel number) 

MelerDisplayTypei(~l:
CONFIGURATION DATA SHEET


DEngUnilsonly o Alternate Eng. Unlls &% of Range * 

Customer: P.D.No.: D%ofRangeonly D Alternate Eng. Unl!s & Custom Di9playl~1 

o CustomDispleyonly D A1lemale % of Range & Custom Oisplayl"l 
MlldeINo.; Linellem: 

Custom Dlspliiy Conliguriitlon: (musl be filed aul if CU!llom Display is seledad as maler ty)
SSTTagNo.; 

Decimal Point Posilon 
Softwari Tag: 1_I_LI_i-i-I_I_1 (fixed~ XoXo X.o XoXo

indicaled8cimalpolnllocallon: 

OUTPUT INFORMATION (Sollwarc Sclcct.ble) 
!he same position as specifld abo~e_)Enter Lower Range Viilue (Decimal polnl musl be In 

4mA(1,08Volls)= '* 
(circlesign) + 0000000000 _00.0'*

20 mA(5. 3.2 Volls) = UpperRangeLimilk 

Pressure Units = 0 inHiO(l)* Op5ifJ1* Dp, OnHiO 
Enter Uppir Riinge Viilue (Daeimel polnl musl be in the same p05/1ion as speeilled above.) 

(circlesign) + GO oDoDoD D +100.00* 
OinHg Obar OkPa Ogicr2 
Ombar Dro" o mmH20 o ¡nH20 iil 4 'C(~i Cuiiiom Units-spaces oonsume A-Z, 0-9, I, 'I, %, blank 
o AIm Okglcr2 OmmHg o mmHiO at4 'C (~i %RNGE .DDDDD 

Oulpul= OLinear* o Square Rool (For DP lransmilters only) 
Custom Display Transfer Funcllon (Independent Dr Analog Ouipul) 

Damping~'): o 0.00 sec. 0.05 sei:. o 0.10 sac. o 0.20 see OO.40sac.* o Linear1I OSqUlllllRoot
o 

12.8sec. o 25658c.0080sel:. 0'.60sel:. o 320sac. o 

TRANSMITTER INFORMATION (SoftVlMe Seleclable) Alarm Option- 0 High D Low 
TransmiterSeGUrily: DOff DOn 

OesCfipto,.~i: 1~1~1~1~~~~I~I~1~~~~I_I~~(16characte~) Nole: Sp6cify C4 OpUO( in model slrudure when orri NAMUR.wp/lanlellifn and satiira/i IImil¡¡.(~i 

Message!'): i~_i~i~i~i~i-i_i_i~i_i-i_i_i_i_i_i-i_i_i_i~-i~_i_i_i-i~_i_i_i

(32I:haraclers) 

4-20 mA wi!h simultan80us digital signal based on HART prolocl* 

D,',"'. D DID D DI D D Bursl mOOa of HART dIgital process variable (ll 
Oily Monlh Year


Local Span and Zaro: OEnabled * 0 Disabled 
Burslmodeoulpuloplions: 

D Primaryvariablein engineering unlls
a V8lJSmay il ¡ flron

dflraHs. DPrimaryveriableinpercenlofranga
(2JinH20forCDlGrangf/1-J
(3) ps forCD/CG iangfl 4 and 5, all CA "'flfl D All dynamic variabl8s in enginaiiring unili¡ and !hii primary variable mA vaTue 
(4JC1opliolUqlJirodforcofjglJralioOllhispaiaff18r.
(5JNoIavaI1ablf"¡IlilowPOW(lllpii. 

D Multidrop Communicaüon(l)(D) Chooa1ransmiUeraddress(1(1-15): 
op riqlJff orcon lJialO !'paramøflr.

(5)Noavfliiablawi/owpD..rDlJlpii.
(d) 11/~ oplimi fiifl~ lit.. I",nsmiller lle.bg oupulal 4mA
(7) Default addra Is 1 ifmlJl/idp comunicatin is softe/ad.
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Appendix B Product Certifications 

Approved Manufacturing Locations. . . . . . . . . . . . . . . . . . , . , .page B.2
European Directive Information .....,.................. .page B-2

Ordinary Location Certification for Factory Mulual .,.".,. .page B.3 
Hazardous Locations Certifications, . . . . , . . . . .page 8.4
Approval Drawings. . . . . . . . . . . . , , . . . . , ' . . . .page B.9

OVERVIEW This Appendix contains information on Approved manufacturing locations, 
European directive information, Ordinary Location certification, Hazardous 
Locations Certifications and approval drawings for HART protocol. 

SAFETY MESSAGES Procedures and instructions in this section may require special precauUons to 
ensure the safety of the personnel perfrming the operations. Information that 
raises potential safely issues is indicated by a warning symbol (&). Refer to 
the following safety messages before performing an operation preceded by 
this symbol. 

Warnings 
&WARNING 

Eiiploslonscould reiiultlndealhoriierlouii Injury: 
Inslallalion In an elipl091ve be in accordani: wilhthe01 lhls lransmillør envlronmentmusl 

Please review Iippropriaielocal.naiional,andinI8rnli!ionlils!andards,ooes,andpraclices.
lhissiicllonolUie Model 3051 relerence manual for any reslrcllons aSloce led wilh a sale 
in9lallation. 

Before connecting a HART.based comrrimiciilDr in an eiiplosivii aimosphiira, make
In Uia loop are lnslalled ineccrdani: with intrinsicallY9af sure lhelni¡!rumenl- liar 

non-Ircendlviille!dwiring pr8clli:s. 
In an Exploslon-ProllFlamø-Proof Inslallalion, do nol remove the 1ran~miUer 
ooverswhanpowlirl98pplledlotheunl1. 

Process leaks may caiiile harm or result In death. 
. In9tallBndllghlenprocessconnecioriibeloraappiylngpressuro.


Electrcailihock CBn reiiult In d..thoriierloui Injury. 
Avoidoonlaclwithlhelead9ünd High voltage lhalmaybe pre senlon larmlniili. 
lead9ciincaugeeleclricalshock 

'" 

CableglendandplugmusloomplywilhlheraqullimenlslisledDnthiicertlIcates. 

lROSEMOUNT EMERSON. 
ww.rogemoun1.i:m Process Management 
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APPROVED 
MANUFACTURING 
LOCATIONS 

EUROPEAN DIRECTIVE 
INFORMATION 

ATEX Directive 

B-' 

Model 3051 

HAZARDOUS LOCATIONS 
CERTIFICATIONS 

North American 
Certifications 

00809-0100-4001, Rev EA 
December 2002 

Rosemount Inc. - Chanhassen, Minnesota, USA 

Fisher.Rosemount GmbH & Co. - Wessling, Germany 

Emerson Process Management Asia Pacifc Private Limited - SIngapore 

Rosemount Inc. complies with the ATEX Directive. Specific ATEX Directive 
Information is located within Appendix B. 

IntrinsIc safety Ex la protection type In accordance with EN50 020 

Pressure transmitter with la type protection shall operate with a 
certified intrinsic safely power supply only. 

& . Closing of entries in the device must be carried out using the 
appropriate EExe or EExn metal cable gland and metal blanking plug 
or any appropriate ATEX approved cable gland and blanking plug with 
IP66 rating certified by an EU approved certifcation body. 

Pressure transmiller with intrinsic safety type protection is not valid if it 
is not connected to an Intrinsic safety circuit. 

The Model3051 with option code T1(1) does not pass lhe 500V high 
voltage test and using it with a shunt.diode safely barrier is not allowed. 
Transmitter without optioncoe T1(1) can be tested using the 500V high 
voltage tes!. 

50 016Flame-Proof enclosure Ex d protection typo in accordance with EN 

Pressure transmitter with flameproof enclosure type protection shall 
only be opened when power is removed. 

&. . Closing of entries in the device must be carried out using the 
appropriate EE d metal cable gland and metal blanking plug or any 
appropriate ATEX approved cable gland and blanking plug with IP66 
rating certified by an EU approved certification body. 

Do not exceed the energy level, which is stated on the approval labeL. 

Type n protection type In accordance with EN50 021 

The Model3051 with option code n(l) does not pass the 500V high 
voltage test and using it with e shunt.diode safety barrier is not allowed. 
Transmiter without optioncoe n(l) can be tested using the 500V high 
voltage test. 

&. . Closing of entries in the device must be carried out using tha 
appropriate EExe or EExn metal cable gland and metal blanking plug 
or any appropriate ATEX approved cable gland and blanking plug with 
IP66 rating certified by an EU approved certification body. 

(1) LlghlnlngprotBclion

Reference Manual 
00809-0100-4001, Rev EA 

December 2002 

Factory Mulual (FM) 
E5 Explosion-Proof for Class I, Division 1, Groups e, C, and D. 

Dust.lgnition-Proof for Class II, Division 1, Groups E, F, and G. 
Dust-Ignitlon-Prooffor Class ILL, Division 1. 
T5 (Ta = 85 "C), Factory Sealed, Enclosure Type 4x 

15 Intrinsically Safe for use in Class I, Division 1, Groups A, e, C, and D; 
Class II, Division 1, Groups E, F, and G; Class II, Division 1 when 
connected per Rosemount drawing 03031-1 019 and 00268-0031 (When 
used with a HART communicator); Non.incendive for Class I, Division 2, 
Groups A, B, C, and D. 
Temperature Code:T4 (Ta = 40 "C), T3 (Ta:: 85 "C), 
Enclosure Type 4x 
For input parameters see control drawing 03031-1019. 

Canadian Standards Association (CSA) 

E6 Exploslon.Proof for Class i, Division 1. Groups B, C, and D. 
Dust-Ignition-ProoHor Class II and Class ILL, Division 1, Groups E, F, and 
G Suitable for Class i, Division 2 Groups A, B, C, and D for indoor and 
outdoor hazardous locations. Enclosure type 4X, factory sealed 

C6 Explosion.Proof and intrinsically safe approval. Intrinsically safe for Class 
I, Division 1, Groups A, B, C, and D when connected in accordance with 
Rosemount drawings 03031.1024. Temperature Code T3C. 
Explosion-Proof for Class i, Division 1, Groups B, C, and D. 
Dust-lgnition.Prooffor crass II and Class li, Division 1, Groups E, F. and 
G. Suitable for Class I, Division 2 Groups A, B, C, and D hazardous
locations. Enclosure type 4X, factory sealed 
For input parameters see control drawing 03031-1024. 

00809-0100-4001, Rev EA 
December 2002 Model 3051 

European Pressure Models 3051CA4; 3051CD2, 3, 4, 5 (also with P9 option); 3051HD2, 3, 4, 5 
Equipment Directive Pressure Transmitters are category III equipment-

(PED) (97/23/EC) as Certifcate of Assessment. EC No. PED-H-20 

All other Model 305113001 Pressure Transmitters-
Sound Engineering Practice 

Transmitter Attachments: Diaphragm Seal - Process Flange - Manifold-
Sound Engineering Practice 

Pressure transmiters that are SEP or Category I with Explosion-Proof 
protection are outside the scope of PED and cannot be marked for 
compliance with PED. 

Mandatory CE-marking for pressure transmitlers in accordance with Article 15 
of the PED can be found on the transmitter body (CE 0434). 

Pressure transmitters categories I - lV, use module H (or conformity 
assessment procedures. 

Electro Magnetic Installed signal wiring should not be run together and should not be in the 
same cable tray as AC power wiring.Compatibilty (EMC) 
Device must be properly grounded or earthed according to local electric 
codes. 

To improve protection against signai Jntenerence, shielded cable is 
recommended, see "Connect Wiring and Power Up" on page 2-16 (or more 
information. 

Other important Only use new, original parts. 
guidelines To prevent the process medium escaping, do not unscrew or remove process 

flange bolls, adapter bolts or bleed screws during operation. 

When accessories are added to the transmitter, the minimum pressure rating 
of any component shall nol be exceeded. 

Maintenance shall only be done by qualified personneL. 

ORDINARY LOCATION As standard, the transmitter has been examined, tested, and approved to 
meet basic electrical, mechanical, and fire protection requirements by FM, 8CERTIFICATION FOR 

FACTORY MUTUAL nationally recognized testing laboratory (NRTL) as accredited by the Federal 
Occupational Safety and Health Administration (OSHA). 

B-' 
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European Certifications 11 CENELEC Intrinsic Safety and Dust 
Certification No.: BAS 97ATEX1089X G 111 GD 

EEx ia LIC T5 (Tamb = -60 to +40 "C) 
EEx ia IIC T4 (Tamb = -60 to +70 "C) 
Dust Rating: T80 "C (Tamb -20 to 40 "C) IP66 

C£ 1180


CENELEC 11 Input Parameters 

Ui= 30 V 
II :: 200 mA 
P¡=0,9W 
Cr'" 0.012¡.F 
L¡= 0.0 

Special conditions for Safe Use (X): When the optional transient 
protection terminal block is installed, the apparatus is not capable of 
withstanding the 500V insulation test required by Clause 6.4.12 of 
EN50020:1994. This must be taken into account when installing the 
apparatus. 

NOTE 
a) Pressure transmitter with 18 type protection shall operate with a certified 
intrinsic safety power supply only. 

Lßb) Closing of entries in the device must be carried out using the appropriate
EExe or EExn metal cable gland and metal blanking plug or any appropriate 
ATEX approved cable gland and blanking plug with IP66 rating certifed by an 
EU approved certification body. 
c) Pressure transmiter with intrinsic safety type protection is not valid if it is 
not connected to an Intrinsic safety circuit. 

The transmitter complies with category one (highest category) and is allowed 
to be installed in ZONE O. 

Figure B-1. Approval Ex label 
example RONI.MO..l/__1I

EEilolcnrr,IN--I"WCI -lA~ 11_30VdoU.IOIC nrr'mI.-I"JØ"~ ._10..


Gi~ ;-G-;; ~ C E: 1180 "-- ~, 

~ 
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N1 CENELEC Non-lncendivefType n and Dust 
Certification No.: BAS 00ATEX3105X G II 3 GD 

EEx nL lie T5 (Tamb = --0 to +70 .Cl 
U¡ = 55 Vdc max 
Dust rating: TBO .C (Tamb = -20 to 40 .C) IP66 

Spedal Conditions for Safe Use (xl: When the oplionallransient 
protection terminal block is Installed, the apparatus is nol capable of 
withstanding a 500V r.m.s. test to case. This must be taken inlo accunt 
on any installation in which it is used, for example by assuring that the 
supply to the apparatus is galvanically isolated. 

&,e8 CENELEC Flame-Proof and Dust 
Certification No.: KEMA 00ATEX2013X G II 1/2 GO 

EEx d IIC T6 (Tamb = -50 to 65 "q 
EEx d IIC T5 (Tamb = -50 to 80 "q 
Dust rating T90 .C, IP66 
(£ 1180


Vmax = 55 V dc 

Special Conditions for Safe Use (X): This device contains a thin wall 
diaphragm. Installation, maintenance, and use shall take into account the 
environmental conditions to which the diaphragm wil be subjected. The 
manufacturer's instructions for installation and maintenance shall be 
followed in detail to assure sarety during ils expected lifetime. 

NOTE 
a) Pressure transmiller wilh flameproof enclosure type proteclion shall only 
be opened when power is removed. 

&,b) Closing of entries in the device must be carried out using the appropriate 
EE d melal cable gland and metal blanking plug or any appropriate ATEX 
approved cable gland end blanking plug with IP66 rating certified by an EU 
approved certification body. 
cj Do not exceed the energy level, which is stated on the approval label. 

Figure B-2. Transmitter neck 
approval label example 

-45 ~..;,-;;:It:- --~':o::¡, ~

o C€ :"-.-='--.- -'- G..noo 0 !!

-=~~! ==~~~ 't~~111O ~'
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E7 SM Explosion-Proof (Flame-Proof) 
Certification No.: AUS EX 1347X 

Ex d IIC T6 (Tamb = 40 .Cl 
Ex d IIC T5 (Tamb = 80 "Cl 
DIP T6 (Tamb = 40 "q 
DIP T5 (Tilmb = 80 .Cl 
IP65 

Special Conditons for Safe Use (x): It is a condition of safe use for 
transmitter enclosures having cable entry thread other than metric 
conduit thread that the equipment be utilized with an appropriate certifed 
thread adaptor. 

N7 SM Type n (Non-sparking)

Certification No.: AUS EX 1249X 

Ex n IIC T4 (Tamb = 70 "C) 
Ex n IIC T5 (Tamb = 40 .Cl 
IPS5 

Special Conditons for Safe Use (x): Where the equipment is installed 
such that there is an unused conduit entry, it must be sealed with a 
suitable blanking plug to maintain the lP40 degree of protection. Any 
blanking plug used with the equipment shall be of a type which requires 
the use of a 1001to effect its removaL. Voltage source shall not exceed 
60V ac or 75V de. 

Combinations of Stainless steel certification tag is provided when optional approval is 
specified. Once a device labeled with multple epprovallypes is installed, itCertifications 
should not be reinstalled using any other approval types. Permanently scratch 
off or mark unused approval types on the approval labeL. 

K5 E5 and 15 combination 

KB K5 and C6 combination 
K6 C6.11, and E8 combination 

K8 E8 and 11 combination 

K7 E7. 17, and N7 combination 

Japanese Certifications E4 JIS Flame.Proof 
Certificate Driscriplioo

ExdllC T5+G5 
C13432 3051C1fP Dlfersntiølend Geuge (00meter) 

Bod Gauge (w11hC134:l:l :l051C1fP Differential meter) 
C13434 3051CA(oomeler) 
C134:l5 :l051CA(wilhmBler) 
C13436 30H(l\meler) 
C134:l7 .J51T(w1lh

.:n.ii..., 
meler) 

C15151 .J51CfD/1 4-20 mA HART (00 maler) 
C15152 :1051Ci/1 4-20 mA HAT (wilh meler) 
C15155 305H/G/1 4-20 mA HAT, SST Silicone (no meler) 
C15.156 3051TfG/i 4-20 mA HAT, HEISt. Silicone (00 meter) 
C15157 3051TGf1 4.20 mA HAT, SST SiliCone (with meler) 
C1515B 305H/0/1 4-20 mA HAT, Host. SilitinB (wHh meiii.) 

14 JIS Intrinsic Safety 
Certification No.: C13266 
Ex iaIICT4 

Australian Certifications 17 SM Intrinsic Safety 
Certification No.: AUS EX 1249X 

Ex ia IIC T4 (Tamb = 70 .C) 
Ex ia lie T5 (Tamb = 40 .C) 
IP65 
When connected per Rosemount drawing 03031-1026 

Special Conditions for Safe Use (Xl: 
The apparatus may only be used with a passive current limiled power 
source Intrinsic Safety application. The power source must be such that 
PO:O (Uo .10) f 4. 

Modules using transient protection in the terminal assembly (T1 transient 
protection models) the apparatus enclosure is to be electrically bonded 
to the protective earth. 

The conductor used for the connection shall be equivalent to a copper 
conductor of 4 mm2 minimum eross.sectional area. 

SM Approved Input Parameters 
Ui = 30V 
Ii .. 200 mA 
II = 160 mA (Oplion Code T1) 
PI=0.9W 
C1 = 0.01 ¡.F (Output Code A) 
C¡ = 0.042 !-F (Output Code M) 
l¡ = 10"H 
II = 1,05 mH (Output Code A with T1) 
II = 0,75 mH (Output Code M with T1) 
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APPROVAL DRAWINGS


Factory Mutual 
03031-1019 

C""JiNnJ.lA/PROPETJ.RY
Jl ATlOlS"fl1UllD


'iD"':U&iÕiic;'lE, 
AA ADD FIELDBUS RTCI0Ø4088 lI


AB ADD PRDFIBUS, RTCI00830Q p.c 
NDNINCENDIVE 
PARAMETERS 

AC ADD FISCD DETAILS RTC1Ø11731 J.P.W.."'. 

ENTITY APPROVALS FOR 
3051C 3001C

3051L 3001CL

30StP 3ØØ1CH

3051H 30015

3051CA 3001sL 
3051T 3Ø01sH


OUTPUT CODE A (4-20 mA HARTlI.S. SEE SHEETS 2-4 
OUTPUT CODE M (LOW PDWERl 1.5. SEE SHEETS 5-6 
OUTPUT CODE F/W (FiELOBUsi 1.5. SEE SHEETS 7-11 
ALL OUTPUT COOES NONINCENDIVE SEE SHEETS 12


MU~~ G~S~7~E3NIJN~i:i~lf:J-fl JI~J Tii~S1~~R¡~ ~~~~~git~R~~OFI~~iRi~llINCì
INSTRLCTIONS AND THE APPLICABLE CIRCUIT DlAQRAM. 

~~~CDH'RATNi. ~~ -~'-
-ICI- CKl'D 

""M TolL INDEX DF 1.5. 8. NDNINCENDIVE 

F.M. FDR 3Ø51C/L/P/H/T
.::~ ~: iiil' ,,'I1l1 AND 3ØØIC/S.I1...llla1~~ 03031-019 

AP'D.c;OVT. SH' 1 lF 12
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REVISIOl$ 
REVISIONS DESCRIPTION tHO. NO. APP'O DATE 

REV DESCRIPTION tHO. NO APP'O DATE 
AC 

AC 
CIRCUIT DIAGRAM I 

ONE BARRIER OR CONVERTER;
SINGLE OR DUAL CHANNEL 

HAZARDOUS AREA NON-HAZARDOUS AREA


BARRIER OR POWER 
CONVERTER SUPPL Y 

BARRIER PARAMETERS (APPLICABLE TO OUTPUT COOES A & Ml
 UP TO FOUR MODEL 7511NDICATORS MAY BE WIRED 
Pm". = ¡WATT IN SERIES WITH THE TRANSMITTERS SHOWN ABOVE 

AND MAY BE LOCATED IN EITHER THE HAZARDOUS 
Ø.24Ø OR NON-HAZARDOUS AREA. 

Ø.225 A

Ø.22Ø OUTPUT CODE A 

MODELS INCLUDED
Ø.2ØØ GROUPS C,O,E,F ,G JOSie, L, P, H, T i CA 
3001e. CL. CHi S, SL, SHØ.1SØ 

Ø.1S5 A

_ Ø.lSØ

'" Ø.1SØA ni OPTIONI 
~ Ø.14Ø CIRCUIT DIAGRAM 2 

SUPPL Y AND RETURN BARRIERS'" IONL Y FOR USE WITH BARRIERS APPROVED IN THIS CONFICURA TIONIg Ø.12Ø .. 
Z

J! Ø.1ØØ :: 
a:ø.ØSø GROUPS A,B,C,O,E,F,G w 4ØV

ø.ØSø 3o 
Ø.Ø4Ø tL 

Ø.Ø2Ø 
ø,øøø 

ø 5 lØ 15 2Ø 25 3Ø 35 4Ø 

Voc (VOL TSI

UP TO FOUR ~ODEL 75llNDJCATORS ~AY BE WIRED 

IN SERIES WITH THE TRANS~ITTERS SHOWN ABOVE 
AND ~AY BE LOCATED IN EITHER THE HAZARDOUS 
OR NON-HAZARDOUS AREA.
--.. _.... .... .. ....~MftllU8 CAD IiAIHUMD INlc..oStotloni ai MN II lJ CAD IiAlNlAlNEO ¡IilçroStotlonl 

DR. MII. DOIlB 
DWO NO. 03031-019 DR. Min DOE 03031-019 
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Reference Manual Reference Manual 
00809-0100-4001, Rev EA 00809-0100-4001, Rev EA 

Model 3051 December 2002 December 2002 Model 3051 

REVISIONS REVISION 
DESCRIPTION CHG.tl. APP'O DATE R" DESCRIPTION APP'D DATE 

AC AC 
ENTITY CONCEPT APPROVALS 

THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALLY SAFE APPARATUS 
TO ASSOCIATED APPARATUS NOT SPECIFICALLY EXAMINED IN COMBINATION AS A SYSTEM. 
THE APPROVED VALUES OF MAX. OPEN CIRCUIT VOLTAGE (Vee OR Vtl AND MAX. SHORT 
CIRCUIT CURRENT (hic OR Itl AND MAX.POWER IVcc X 1110/41OR CVt. X IV11, FOR THE FOR OUTPUT CODE M 
ASSOCIATED APPARATUS MUST BE LESS THAN OR EQUAL TO THE MAXIMUM SAFE INPUT 
VOL TAGE (Vmlllfl, MAXIMUM SAFE INPUT CURRENT Clmaiil, AND MAXIMUM SAFE INPUT POWER CLASS I. OIV. 1, GROUPS A AND B 
IPmelilOF THE INTRINSICALLY SAFE APPARATUS. IN ADDITION, THE APPROVED MAX. ALLOW- V = 311V V OR v IS LESS THAN OR eQUAL TO 3ØV 
ABLE CONNECTED CAPACITANCE ICelOF THE ASSOCIATED APPARATUS MUST BE GREATER I = 165mA I OR I is LESS THAN OR EQUAL TO 165mA
THAN THE SUM OF THE INTERCONNECTING CABLE CAPACITANCE AND THE UNPROTECTED P = I WATT OR I is LESS THAN OR EQUAL TO 1 WATTINTERNAL CAPACITANCE ICIIOF THE INTRINSICALLY SAFE APPARATUS, AND THE
APPROVED MAX. ALLOWABLE CONNECTED INDUCTANCE CLlIlOF THE ASSOCIATED APPARATUS C = .042 r IS GREATER THAN ."42 r 
MUST BE GREATER THAN THE SUM OF THE INTERCONNECTING CABLE INDUCTANCE AND THE L =10 IS GAEATER THAN 10 
UNPROTECTED INTERNAL INDUCTANCE (L110F THE INTRINSICALLY SAFE APPARATUS. 

.. FOR T1 OPTIONI

FOR OUTPuT CODE A NOTEI ~~~~~~T~~Re7~~E~liEi-~T6~Tt~r.LY ONLY TO ASSOCIATED I L. =1I.75mH LA IS GREATER THAN 0.75mH


CLASS I. DlV. I, GROUPS A AND B
CLASS I, D1V. I, GROUPS C AND 0V z "'0V V OR OR EOUAL TO "'0V 

I = 165mA ( OR DR EQUAL TO 165mA = 30V V OR V IS LESS THAN OR EQUAL TO 311V 
= 225mA I OR i IS LESS THAN OR EOUAL TO 225mA
P = I WATT lOR AN OR EOUAL TO 1 WATT 

C = .liB IS GREA AN .liB = I WATT DR 115 LESS THAN OR EOUAL TO i WATT

= .042 r is GREATER THAN .0"'2 r
L =10 IS GREATER THAN 10 H

=11/ 15 GREATER THAN 10
.. FOR TI OPTIONI


Imiiii = t60mA I DR I IS LESS THAN OR EOUAL TO 160mA .. FOR T1 OPTIONI

L =1.05mH IS GREATER THAN 1.05mH I Li =0.75mH LA IS GREATER THAN 0.75mH

CLASS I, DlV. I, GROUPS C AND D 

= 40V V OR V IS LESS THAN OR EQUAL TO 10V

= 225mA I OR I is LESS THAN OR EQUAL TO 225mA NON-HAZARDOUS AREA

= I WATT DR I IS LESS THAN DR EQUAL TO 1 WATT


Ci IS GREA TER THAN .liB ASSOCIA TED 
L IS GREATER THAN 11/ APPARA TUS 

LA IS GREATER THAN 1.05mH


HAZAROOUS AREA NON-HAZARDOUS AREA


ASSOCIA TED 
APPARA TUS 

OUTPUT CODE M 
(SEE SHEET 31 AVAILABLE FOR THE MODELS LISTED 

OUTPUT CODE A 30SlC .3051H 
~OOEL S INCLUDED 3051L 305rCA

3051C. L, P, H, T, CA 3051P 305lT 
300ie, eL. CHi S, SL, SH _.. --.... .... .. ....

CAD IiAflTAIlD INlcroStotlonl CAD Ii"'NTAINED IIilcroStotlonlli MN !i i. ~MH -l1J 
DrCNO.DR. MIEB DOE 03031-1019 DR. MIES DOBE 

DWC NO. 03031 -1019 
ISSUED SHEET 4 CF 12 ISSUD st£r 5 IF 12 
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Reference Manual Reference Manual 
00809-0100-4001, Rev EA 00809-0100-4001, Rev EA 

Model 3051 December 2002 December 2002 Model 3051 

REVISIONS REVISIONS 
REV DESCRIPTION CHG.J' N'P'D DATE REV DESCRIPTION C!-.Ne. APP'D DATE 

AC AC 

3051 WITH FOUNDATION FIELDBUS OR PROFIBUS.

(OUTPUT CODE F OR W)


BARRIER PARAMETERS (APPLICABLE TO OUTPUT CODE F OR Wi 
Pmox = 1.3 WATT


Ø.33Ø 
Ø.3ØØ Ø.3ØØ A 

OUTPUT CODE M 
AVAILABLE FOR THE l.0DElS LISTED Ø.27Ø 

30Sie 30SIH

3051L 3051CA Ø.24Ø 
3051P 3051T


ií Ø.21Ø 
CLCIRCUIT DIAGRAM 4 

TwO SINGLE CHANNEL BARRIERS ~ ø.iaø 
IQNL Y FOR USE WITH BARRIERS APPROVED 

IN THIS CONFIGURA liON) o Ø.15Ø . 
- Ø.12Ø

Ø.Ø9Ø 
GROUPS A,B,C,O,E,F,G 3ØV 

Ø.ØSø 

Ø.Ø3Ø 
ø.ØØø 

ø 5 iø l5 2Ø 25 3Ø v MAX 

OUTPUT CODE M 
Voc (VOL TSI
AVAILABLE FOR THE MODELS LISTED 

30Sie 30SJH

30SlL 30SICA

30SIP 3051T
_.. --.... ..- .. ....

CAD UlITAfD Uilrcl'oStotlonl a. MN II US CAD liAINT AIHE lJlcroStotlonla. MN I! US
DR. l!ANDI MANSON 

DWGNO. 03031-1019 ",. M,i-i-Mili. 03031-1019 
ISSUD SHEET 6 OF 12 ISSUED SHEET 7 Cf 12 
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Reference Manual Reference Manual 
00809-0100-4001, Rev EA 00809.0100-4001, Rev EA 

Model 3051 December 2002 December 2002 Model 3051 

REYISIONS REVISIONS 
REV DESCRIPTION tHO. NO. DESCRIPTION 

AC AC 

CIRcuiT DIAGRAM I 
ONE BARRIER OR CONVERTERI 

SINGLE OR QUAL CHANNEL 
ENTITY CONCEPT APPROVALS 

HAZARDOUS AREA NON-HAZARDOUS AREA THE ENTITY CONCEPT ALLOWS TlON OF INTRINS(CALL Y SAFE APPARATUS
TO ASSOCIATED APPARATUS NOT Y EXAMINED IN COMBINATION AS A SYSTEM. 
THE APPROVEO VALUES OF MAX. VOL TAGE (VCICI OR Vtl AND MAX. SHORT 
CIRCUIT CURRENT fisc OR ItJ AN IVoe X he/410R IVt X It/41. FOR THE
BARRIER OR POWER ASSOCIATED APPARATUS MUST BE LESS THAN OR EOUAL TO THE MAXIMUM SAFE INPUT

CONVERTER SUPPL Y VOL TAGE IVmexl, MAXIMUM SAFE INPUT CURRENT lIme.). AND MAXIMUM SAFE INPUT POWER
IPmexlDF THE INTRINSICALLY SAFE APPARATUS. IN ADDITION, THE APPROVED MAX. ALLOW­
ABLE CONNECTED CAPACITANCE (CelOF THE ASSOCIATED APPARATUS MUST BE GREATER
THAN THE SUM OF THE INTERCONNECTING CABLE CAPACITANCE AND THE UNPROTECTED 
INTERNAL CAPACITANCE (CiIOF THE INTRINSICALLY SAFE APPARATUS, AND THE
APPROVED MAX. ALLOWABLE CONNECTED INOUCTANCE ILe) OF THE ASSOCIATED APPARATUS
MUST BE GREATER THAN THE SUM OF THE INTERCONNECTING CABLE INDUCTANCE AND THE 
UNPROTECTED INTERNAL INOUCTANCE ILilOF THE INTRINSICALLY SAFE APPARATUS. 

OUTPUT CODE F 01' W 
MODELS INCLUDED NOTEI ENTITY PARAMETERS LISTED APPLY ONLY TO ASSOCIATED 

30S1e. L, P, H, T, CA APPARATUS WITH LINEAR OUTPUT. 
3001C. CL, CH FOR OUTPUT CODE F Or' W 

CL I. DlV. I, GROUPS A, B, C AND 0 
V V OR V IS LESS THAN OR EOUAL TO 30V


CIRCUIT DIAGRAM 2 I OR I IS LESS THAN OR EOUAL TO J0ØmA 
SUPPL Y AND RETURN BARRIERS '" 1.3 WATT OR lIS LESS THAN OR EDUAL TO 1.3 WATT 

IONL Y FOR USE WiTH BARRIERS APPROVED IN THIS CONFIGURA liON) '" 0 r ~ 15 GREATER THAN 0 , . IS GREATER THAN 0 

HAZARDOUS AREA NON-HAZARDOUS AREA


ASSOelA TED 
APPARA TUS 

(SEE SHEET 3l 
OUTPUT CODE F 
MODELS INCLUDED
OUTPUT CODE F or W 

30SIC. L, p. H, T. CAMODELS INCLUDED
 3001e. CL. CH
30SIC. L. P, H. T, CA 

3001C. CL, CH 

_.. --.... ..- .. ....CAD i.AllTAIN£D ClilcroSto1lonl a. MN BI US CAD IiAlNTAINEO IlilcroStatlanla- MN il U8

OR Ji,i-l-MIIi- 03031-019 ", M,i-i-Miii-

DWG NO. 03031-1019 
ISSUED SHEET 8 OF 12 ISSUED SIIET a a: 12 



Reference Manual Reference Manual 
00809-0100-4001, Rev EA 00809-0100-4001, Rev EA 

Model 3051 December 2002 December 2002 Model 3051 

REVISIONS REVISIONS 
DESCRIPTION CHO.NO DESCRIPTION CI-HO. 

AC AC 

FISCO CONCEPT APPROVALS

THE FISCO CONCEPT ALLOWS INTEACONNECTION OF INTRINSICALY SAFE APPARATUS TO 
ASSOCIATED APPARATUS NOT SPEClALLY EXAMINED IN SUCH COMBINATION. FOR THIS HAZARDOUS ( Dl LOCA nON 
INTERCONNECTION TO BE VALID THE VOL rAGE (Ui 01' Vmeixl, THE CURRENT (ii 01' (mOM), AND I. CiROUPS A.BIC,D
THE POWER (Pi or Pm,,) THAT INTRINSICALLY SAVE APPARATUS CAN RECEIVE AND REMAIN ~t~~~ ir, I, GROUPS E,F,G
INTAINSlCALY SAFE, INCLUDING FAUL 15, MUST 8E EOUAL OR GREATER THAN THE VOL lAGE CLASS II, N i 
IUo, Vae, 01' VU. THE CURRENT 110. Isc. 01' Iu. AND THE POWER (Po 0,. Pmo.I LEVELS WHICH 
CAN BE DELIVEREl BY THE ASSOCIATED APPARATUS. CONSIDERING FAUL is AND APPLICABLE NON-HAZARDOUS AREA 
FACTORS. ALSO, THE MAXIMUM UNPROTECTED CAPACITANCE (CI) ANO THE INDUCTANCE 
ILllOF EACH APPARATUS lBESIDES THE TERMINATION) CONNECTED TO THE FIELDBUS MUST
BE LESS THAN OR EQUAL TO 5nF AND IØPi RESPECTVELY. 
ONL Y ONE ACTIVE DEVICE IN EACH SECnON IUSUALL Y THE ASSOCIATED APPARATUS) IS
ALLOWED TO CONTRIBUTE THE DESIRED ENERGY FOR THE FIELDBUS SYSTEM. THE 
ASSOCIATED APPARATUS' VOL TAGE Uo (0,. VOO 0,. VtJ IS LIMITED TO A RANGE OF 14V TO 
24 V.D.C. ALL OTHER EOUIPENT COMBINED IN THE BUS CABLE MUST BE PASSIVE (THEY
CANNOT PROVIDE ENERGY TO THE SYSTEM, EXCEPT A LEAKAGE CURRENT OF 5Ø iiA FOR 
EACH CONNECTED DEVICE) SEPARATELy POWERED EQUIPMENT REQUIRES A GALVANIC
ISQLATION TO AFFIRM THAT THE INTRINSICALLY SAFE FIELDBUS CIRCUIT WrLL REMAIN
PASSIVE. THE PARAMETER OF THE CABLE USED TO INTERCONNECT THE DEVICES MUST 
BE IN THE FOLLOWING RANGEi OUTPUT CODE F or W 

LOOP RESISTANCE R'i 15...150 OHM/km MODELS INCLUDED 
INDUCTANCE PER UNIT LENGTH L'i Ø.4..1mH/KM 30SIC, L, P, Hi T, CA
CAPACITANCE PER UNLIT LENGTH C'i B0..2ØØnF 300LC, eL, CH 

C' '" C'L1NE/L1NE +0.5C' LINE/SCREEN. IF BOTH LINES ARE FLOATING, OR
C' = C' LINE/LINE +C' LINE/SCREEN, IF THE SCREEN is CONNECTED TO ONE LINE
TRUNK CABLE LENGTHI :! iøøø m

SPUR CABLE LENGTHI S 30 m
SPLICE LENGTHI S I m 

AN APPROVED INFALLIBLE UNE TERMINATION TO EACH END OF THE TRUNK CABLE, WITH 
THE FOLLOWING PARAMETERS IS APPROPRIATE1 

R = QØ..10Ø OHMS C ' 2.2'" 
AN ALLOWED TERM(NATION MIGHT ALREADY BE LINKED IN THE ASSOCIATED APPARATUS. 
DUE TO I.S. REASONS, THE NUMBER OF PASSIVE APPARATUS CONNECTED TO THE BUS 
SEGMENT IS NOT LIMITED. IF THE RULES ABOVE ARE FOLLOWED, UP TO A TOTAL LENGTH 
OF 1000 m !THE SUMMATION OF TRUNK AND ALL SPUR CABLES), THE INDUCTANCE AND THE ANY Ft. APPROVED 
CAPACITANCE OF THE CABLE WILL NOT DAMAGE THE INTRINSIC SAFETY OF THE SYSTEM, TJ=R9~~~JW~hW~~H C 

NOTES. C=0...2.2 uF 
INTRINSrCALL Y SAFE CLASS I. OIV. I, GROUPS A, B. Ci 0 

1. THE MAXIMUM NON.HAZARDOUS AREA VOLTAGE MUST NOT EXCEED 250 v.
2. CAUTIONI ONLY USE SUPPLY WIRES SUITABLE FOR 5'C ABOVE SURROUNDING

TEMPERATURE. 
3. WARNINGI REPLACEMENT OF COMPONENTS MAY DAMAGE INTRINSIC SAFETY.--.. -...8l__ 8l__

a. MN Il US CAD IITAWD lr.lcroStotlonl 0W MN -l UM CAD t.AINUIHED It.lcl'oStotlonl 
Dwe NO.DI M,i-i-MII'" 03031 1019 DR. M,i-i.MIIi. 03031-1019 

issueD SHEET IØ OF 12 ISSUíD SlEET 11 CF 12 
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Reference Manual Reference Manual 
00809-0100-4001, Rev EA 00809-0100-4001, Rev EA 

Model 3051 December 2002 December 2002 Model 3051 

Canadian Standards 
Association (CSA) 

REVISION 03031-1024 
"" DESCRIPTION CHO. NO. 

c~:~~~g.Æ~r¡rl~RY REVISIONAC 
HAHDtEOACCOR~GLY RE'" DESCRIPTION CHGND. AlP'D DATE'NONINCENDIVE FIELD CIRCUIT 

CLASS I, Q(v. 2 LOCATIONS AA ADD FIELDSUS RTCIØØ4232 K. 

NON~HAZARDOUS DIVISION 2 HAZARDOUS ICLASSIFIEDI LOCATION AS ADD PRDFISUS, ENTITY RTCIØØ832S P.c 
LOCATION PARAMETERS 

VmDlf VmDx2 VmD1l3 VmDxN AC REM It. Vt FROM RTCU2l11927Q W.c
CI, CI, CE, CI.
Ll, Ll, LE, Ll. ENTITY PARAMETERS 

ImDlCl ImD1l2 ImDlI3 ImDl' AD ADD FISCD FIELDSUS RTCl012624 J.P.W, Ultm 

APPROVED 
NDNINCENDlvE Dhhm__._.~SUPPLY APPROVALS FOR 

NFPA 70 N.-il~;'-;iEï;~;"lo.1 CodADAfT/CLE SlJHlb 3051C 3001C 
ElICEPTl~I'WIRIHC IN HONINCENO!VE CIRCUITS 3051L 3001CLSHL BE PERMITTED USING ANY OF THE METHOS

SUITABE Fal WIRING IN OROINARY LOCATlOHS.' 3051P 3001CH

DE CD ~ 
3051H 300iS

.. ND CJ1I 3051CA 3001SL 
3051T 3001SH


PARAMETERS DEVICE ROSEMOUNT 305113001 OUTPUT CODE A (4-20 mA HARTl I.S. SEE SHEETS 2-3 
Minimum or ...in.i.Vm...2......VmCl..ti 4-21imA I HAT FIELDBuS If .. WI OUTPUT CODE M (LOW POWERII.S. SEE SHEETS 3-4 

... ", OUTPUT CODE F/W (FIELDBUSII.S. SEE SHEETS 5-7
Imo..i)' Iq¡+I.ignll 

Ho..inim nii~mel ".. 27..A OUTPUT CODES A,F,W 1.5. ENTITY PARAMETERS SHEET B-q
Im.a2)- IQi+I.III..12 ap.~.t.'ng o.....nt. 

c. .lilW "" TO ASSURE AN INTRINSICALLY SAFE SYSTEM. THE TRANSMITTER AND BARRIER ,.. .. MUST BE WIRED IN ACCORDANCE WITH THE BARRIER MANUFACTURER'S FIELO WIRING 
INSTRUCTIONS AND THE APPLICABLE CIRCUIT DIAGRAM. 

Irn0"N)a IqN + III.,oIN 

Co CII + CI2+- + CIN + Coobl. 
Li¡+ LI2+-+ LIN+ Loob!. 

WARNING - EXPLOSION HAZARO - SUBSTITUTION OF COMPONENTS 
Tmo" 101 en Ini:lLlildu.1 d.iiii:. a Iq + Iiignai MAY It.PAIR SUiTABILITY rOR CLASS I, DIVISION 2.

REFERENCE. APENJllI A7.3 IFM3S11 
Iq -DuI.IOilt our,..nt thou d.iiie. AVERTISSEMENT - RISQUE D'EXPLOSJON - LA SUBSTIUTION DE COIiPOSANTSlH...I......."""t,,irr.ritrarih.d.IiI".' PEUT RENDRE CE MATERIEL INACCEPTABLE POUR LES Et.PLACEMENTS
Iiiiinol a~~~~:f :~"r.~~t~~=rin~a\/i:.on. OE CLASSE I,OIVISION 2. 

dollUI. it 01.1...1 
ap.,.Ot.rili I..a" . Iqi + 11C2 +..+ IqN + I.ignol ma.. 
I..gn.im." . Ma..ar 1I.lgnClI¡.T.ign.12.....1.19n.IN' 

CAlIoAINTAINEOllolcroStatronl 

8l__ ~~:i ".",.c' ~ ~ _~!l'_--.. ,'~",", :;'D OM' "'" INDEX OF 1.5. C5A FOR 
a. MN -l UI CAO Ii.lTAlD It.lcraStQtlaiil ll: ~ I~I APP'D. OL MONzoan.. 3Ø51C/L/P IH/T & 3ØØlC/S

DI ~_l!r_ 
DWG NO, 03031-1019 'i ":' 03031-1024APP'D,GO..T. Sl1 i CF qISSUEO SHEET 12 OF 12 
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Reference Manual Reference Manual 
00809-0100-4001, Rev EA 00809-0100-4001. Rev EA 

Model 3051 December 2002 December 2002 Model 3051 

AfYISIONS 
REV DESCRIPTION CHG.NO APP'O DATE 

AD 

CSA INTRINSIC SAFETY APPROVALS 
CIRCUIT CONNECTION WITH BARRIER OR CONVERTER 

Ex la 
INTRINsrCALL y SAFE/SECURITE INTRiNSEOUE

4-20 mAi ('A' OUTPUT CODE! 

HAZARDOUS AREA

NON-HAZARDOUS AREA


BARRIER OR 
CONVERTER 

ROSEMOUNT ..

MODELS INCLUDED


(WITH OR WITHOUT TI 
(TRANSIENT PROTECTION) OPTION) 

JOSie. L. P, H, T. CA 
JODie, eii CH, S, SL, SH ROSEMOUNT 

MODEL 268 01' 275 SMART 
FAMILY INTERFACE 

.. FOR THE LOW POWER OPTION, SEE PACE 4 FOR THE CIRCUIT CONNECTION
WITH BARRIER OR CONVERTER. FOR FIELDBUS OPTIONSlF" 01' 'W' ouTPUT CODEI, 
SEE PAGE 5 FOR PARAMETERS AND CIRCIUT CONNECTION TO BARRIER, 

-..._..-
c.t W.lHAIND IhlicroStotronla. MN lI US

DR. Mil.Ð. Ilm,. 03031-1024 
ISSUED 9 

Reference Manual 
00809-0100-4001, Rev EA

Model 3051 December 2002 

REVISIONS 
REV DESCRIPTION CHû.NO. APP'D DATE 

AD 

CSA INTRINSIC SAFETY APPROVALS 
JOSIC LOW POWER CIRCuiT CONNECTION WITH INTRINSIC SAFETY BARRIERS 

Ex la 
INTRINSICALLY SAFE/SECURITE INTRINSEOUE

LOWPOWER, I'M' OUTPUT CODEI 

ROSEMOUNT MOOEL 268 or 275


APPROVED FOR CLASS I, DIVISION I, WHEN USED IN CIRCUIT WiTH TWO CSA
APPROVED SINGLE CHANNEL SAFETY WITH APPROVED SAFETY PARAIJETERS 

L TS OR lESS AND JOD 0 IN +PWR LINE. AND ONE WITH APPROVED

ARAMETERS OF 10 VOLTS 47 OHMS OR MORE IN Vout LINE, 
SA APPROVED DUAL CHANNEL SAFETY BARRiER WITH IDENTICAL APPROVED 
ARAMETERS CONNECTED IN LIKE MANNER, AS ABOVE. 

APPROVED FOR CLASS I, DIVISION i, GROUPS e,D WHEN USED IN CIRCUiT WITH TWO CSA
APPROVED SINGLE CHANNEL SAFETY BARRIERS, ONE WITH APPROVED SAFETY PARAIiETERS 
OF JO VOLTS OR LESS AND 150 OHIiS OR MORE IN +PWR LINE AND ONE WITH APPROVED 
SAFETY PlRAMETERS OF 10 VOLTS OR LESS AND 04 OHMS OR MORE IN Vout LINE.-..._..­ CAD liAWTAlD tlilcroStotlorla. MN lI IJ

DR. SANDI MA.NION 
OWG NO. 03031-1024 

ISSUED SHEET 4 Of 9 

8-24 

REVISIONS 
REV DESCR1PTIæI CHG. NO. APP'D DATE 

AD 

4-2Ø mAi ('A' OUTPUT CODEI

APPROVED FOR


DEVICE PARAMETERS CLASS I,DIV.I 

. 3360 O~M~R o~E~~RE 

CSA APPROVED · 30~8 O~M~R o~E~iRE 
SAFETY BARRIER 25 V OR LESS CROUPS Ai B, C, D 

200 OHMS OR MORE 

· 18l2oJM~~kE~gRE 

FOXBORO CONVERTER

2AH -C 2AHJV-CGB.

2AS 3A2-120-C08, GROUPS B, C, 03A2 . 3AD-131-CGB.

JA'" . 2AS-121-eGB,

3F4­

CSA APPROVED 30 V OR lESS 
SAFETY BARRIER 150 OHMS OR MORE GROUPS C, 0 

LOW POWER, I'M' OUTPUT CODE) 
APPROVED FOR


DEVICE PARAMETERS CLASS I,DIV.I 

Suppli, s; 28V, ~3ØØ 4 CROUPS A, B, C, 0Retul"ri s; 10V, 2:47 ti 
CSA APPROVED 

SAFETY BARRIER Suppli, :S 30V, ~150 ii GROUPS C, DRetul"ri S 10V, 2:47 ii 

. MAY BE USED WITH ROSEMOUNT MODEL 268 or 275 
SMART FAMILY INTERFACE. 

--.._..­
CAD hlAINTAlNED Ihlh::roStotroriia. MN lI U&

DR. MI~Doi. 03031-1024 
ISSUED SHEET 3 Of 9 
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Reference Manual 
00809-0100-4001. Rev EA 
December 2002 Model 3051 

REVISIONS 
REV DESCRIPTION CHG.NO. APP'D DATE 

AD 

FIELDBU5, (,F' or ,w. OUTPUT CODEI 
APPROVED FOR
DEVICE PARAMETERS CLASS I, DIV.I 

30 V OR LESS

300 OHMS OR MORE 

28 V OR LESS 
CSA APPROVED 2.35 OHMS OR MORE GROUPS A, B, Ci 0SAFETY BARRIER 25 V OR LESS 

160 OHMS OR MORE 
22 V OR LESS 

100 OHMS OR MORE 

CSA INTRINSIC SAFETY APPRO V ALS 
CIRCUIT CONNECTION WITH BARRIER OR CONVERTER 

Ex la 
INTRINStCAlL Y SAFE/SECURITE INTRINSEOUE

FIELDBUS, l'F" or .W' OUTPUT CODEI 

HAZARDOUS AREA

NON-HAZARDOUS AREA


BARRIER OR 
CONVERTER 

ROSEMOUNT ..

MODELS INCLUDED


(WITH OR WITHOUT TI
(TRANSIENT PROTECTION) OPTION) 

30Sie, Li Pi H, T, CA 
JOOIC, CL. CH, S, SL, SH 

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS 
MAY IMPAIR suiTABILITY FOR CLASS I, DIVSION 2. 

AVERTISSEMENT - RISOUE D'EXPLOSION - LA SUBSTITUTION DE COMPOSANTS 
PEUT RENDRE CE MATERIEL INACCEPTABLE POUR LES EMPLACEMENTS 
DE CLASSE I, DIVISION 2. --.._..­am MN lI US CAD hlAINTAlNED o.ruoStotlonl 

DR. M,i-L.MIIi. 
DWG NO. 03031-1024 

ISSUED SHEET 5 Of 9 



Reference Manual 
00809-0100-4001. Rev EA 

Model 3051 December 2002 

REVISIONS 
REV CHG.NO 

AD 

FISCO CONCEPT APPROVALS

THE FISCO CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALY SAFE APPARATUS TO 
ASSOCIATED APPARATUS NOT SPECIALLY EXAMINED IN SUCH COMBINATION. FOR THIS 
INTERCONNECTION TO BE VALID THE VOL lAGE CUi or Ymaxl, THE CURRENT (11 Dr Imt!lll, AND
THE POWER (Pi Or' Pmal THAT INTRINSICALLY SAVE APPARATUS CAN RECEIVE AND REMAIN 
INTRINSICAL Y SAFE.INCLUQJNG FAUL 15. MUST BE EQUAL OR GREATER THAN THE VOL lAGE 
lUo, Vae, 0'- ytJ, THE CURRENT 110, Iso. 01' itl. AND THE POWER (Po or Pmeiid LEVELS WHICH 
CAN BE OELIVERED BY THE ASSOCIATED APPARATUS, CONSIDERING FAULTS AND APPLICABLE 
FACTORS. ALSO. THE MAXIMUM UNPROTECTED CAPACITANCE (CII AND THE INDUCTANCE
ILi! OF EACH APPARATUS (BESIDES THE TERMINATION) CONNECTED TO THE FrELDBUS MUST 
BE LESS THAN OR EOUAL TO 5nF AND Lø~ RESPECTVEL Y. 
ONL Y ONE ACTIVE DEVICE IN EACH SECTION IUSUALL Y THE ASSOCIATED APPARATUS) is
ALLOWED TO CONTRIBUTE THE DEStAED ENERGY FOR THE FIELDBUS SYSTEM. THE 
ASSOCIATED APPARATUS' VOL TAGE Uo (01" Vee el' VtJ IS LIMITED TO A RANGE OF 14V TO 
24 V.D.C. ALL OTHER EOUIPENT COMBINED IN THE BUS CABLE MUST BE PASSIVE !THEY 
CANNOT PROvIDE ENERGY TO THE SYSTEM, EXCEPT A LEAKAGE CURRENT OF 50 poA FOR 
EACH CONNECTED DEVICE) SEPARATELY POWERED EOUIPMENT REOUIRES A GALVANIC
ISOLATION TO AFF(RM THAT THE INTRINSICALLY SAFE FIELDBUS CIRCUIT WILL REMAIN
PASSIVE. THE PARAMETER OF THE CABLE USED TO INTERCONNECT THE DEVICES MUST 
BE IN THE FOLLOWING RANGEi 

LOOP RESISTANCE R'i 15..150 OHM/km
INDUCTANCE PER UNIT LENGTH L'i ø.4..1mH/KM
CAPACITANCE PER UNLIT LENGTH C'i e0..200nF 

C' = C'LINE/L1NE +ø.5C' LINE/SCREEN, IF 80TH LINES ARE FLOATING, OR
C' = C'LINE/LINE +C' LINE/SCREEN, IF THE SCREEN is CONNECTED TO ONE LINE
TRUNK CABLE LENGTH. S i0ø0 m

SPUR CABLE LENGTHI S 30 m
SPLICE LENGTHI S i m 

AN APPROVED INFALLIBLE LINE TERMINATION TO EACH ENO OF THE TRUNK CABLE, WITH
THE FOLLOWING PARAMETERS IS APPROPRIATEI 

R = 90...10Ø OHMS C = 2.2p.F 
AN ALLOWED TERMINATION MIGHT ALREADY BE LINKED IN THE ASSOCIATED APPARATUS. 
DUE TO 1.5. REASONS, THE NUMBER OF PASSivE APPARATUS CONNECTED TO THE BUS 
SEGMENT IS NOT LIMITED. IF THE RULES ABOVE ARE FOLLOWED, UP TO A TOTAL LENGTH 
OF 10ØØ m (THE SUMMATION OF TRUNK AND ALL SPUR CABLESI, THE INDUCTANCE AND THE
CAPACITANCE OF THE CABLE WILL NOT DAMAGE THE INTRINSIC SAFETY OF THE SYSTEM. 

NOTES; 
INTRINSICALL Y SAFE CLASS I, OIV. L, GROUPS A, B. C, 0 

i. THE MAXIMUM NON-HAZARDOUS AREA VOLTAGE MUST NOT EXCEED 250 V.
2. CAUTIONI ONLY USE SUPPLY WIRES SU(lABLE FOR 5'C ABOVE SURROUNDING

TEMPERATURE. 
3. WARNINGI REPLACEMENT OF COMPONENTS MAY DAMAGE INTRINSIC SAFETY._..B2....

CAD ....INTAINE"D 1l,lcroStotranlaw MN lI US 
DWG NO.


DR M,i-i-Mili. 03031 1024 
ISSUED SHEET 60F q 
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REVISIONS 
DESCRIPTION APP'O DATE 

AD 

3051 I.S. ENTITY PARAMETERS. 
(oUTPUT CODE A,F, or W) 

BARRIER PARAMETERS (APPLICABLE TO OUTPUT CODE A,F, or Wi 
Pmox 1.3 WATT OUTPUT F or W 
Pmox = 1.0 WATT OUTPUT A


0,330 

0,300 0.300 A OUTPUT F or W 

0.270 
0.240 

L200 A OUTPUT A

úi 0.210 a. 
~ 0.180
 0.160 A OUTPUT A wlTi OPTION


00.150 
~ 
-0.120 

GROUPS A,B,C.O,E,F ,G
0.090 30V 

0.060 
0,030 
0.000 

o 5 10 15 20 25 30 V MAX 

Voe (VOLTS)


_..B2.... CAOiuINT.lDu¡rcroStotlonlii MN Il US

DR. ION' irBPN8 DIGNO. 03031-1024 
ISSI£D SHET 8 OF 9 

Reference Manual 
00809-0100-4001, Rev EA 
December 2002 Model 3051 

REVISIONS 
REV Ci-.NO. APP'O DATE 

AD 

HAZARDOUS i IEDJ LOCA TION 
I, GROUPS A,B,C,D

gt~~~ :1, I, GROUPS E,r,G
CLASS II, N I 

NON-HAZARDOUS AREA


OUTPUT CODE F or W 
MODELS INCLUDED

3051C, l, P, H, T. CA 

300LC, CL, CH 

-...B2 ....

CADh1AINTAINEQIhlrcroStatrorila. t.N l5 IJ

DR. M,i-i-Mili. 
DWG NO. 03031-1024 

ISSUED SHE(T 7 OF 9 
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REVISION 

REV DESCRIPTION CHG.NO. APP'D DATE 

AD 
ENTITY CONCEPT APPROVALS 

THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALLY SAFE APPARATUS 
TO ASSOCIATED APPARATUS NOT SPECIFICALLY EXAMINED IN COMBINATION AS A SYSTEM. 
THE APPROVED VALUES OF MAX. OPEN CIRCUIT VOLTAGE ¡Vael AND MAX. SHORT 
CIRCUIT CURRENT IIl1el AND MAX,POWER IVac X Ilie/4l, FOR THE
ASSOCIATED APPARATUS MUST BE LESS THAN OR EOUAL TO THE MAXIMUM SAFE INPUT 
VOL TAGE (Vmaxl. MAXIMUM SAFE INPUT CURRENT lImiixl, AND MAXIMUM SAFE INPUT POWER
IPmalilOF THE INTRINSICALLY SAFE APPARATUS. IN ADDITION, THE APPROVED MAX. ALLOW­
ABLE CONNECTED CAPACITANCE (C.lIOF THE ASSOCIATED APPARATUS MUST BE GREATER
THAN THE SUM OF THE INTERCONNECTING CABLE CAPACITANCE ANO THE UNPROTECTED 
INTERNAL CAPACITANCE lCi) OF THE INTRINSICALLY SAFE APPARATUS, AND THE
APPROVED MAX. ALLOWABLE CONNECTED INDUCTANCE IL.lIOF THE ASSOCIATED APPARATUS 
MUST BE GREATER THAN THE SUM OF THE INTERCONNECTING CABLE INDUCTANCE AND THE 
UNPROTECTED INTERNAL INDUCTANCE ILi) OF THE INTRINSICALLY SAFE APPARATUS. 

FOR OUTPUT CODE A 

CLASS I, DlV. I, GROUPS A, B. C AND D 
V = 3øV V IS LESS THAN OR EOUAL TO 30V

I = 20ØmA I IS LESS THAN OR EQUAL TO 2ØØmA

P = L WATT I is LESS THAN OR EQUAL TO I WATT

C = .131 c, IS GREATER THAN .øi + C CABLE

L =IØ L IS GREATER THAN i0 + L CABLE


'* FDA TI OPTIONI 
Imax = 160mA IS LESS THAN OR EQUAL TO IS0mA

L =1.ø5mH IS GREATER THAN i.05mH + L CABLE


FOR OUTPUT CODE F 01' W 
CL I, Dlv. I, GROUPS A, B, C AND 0 

~ IS LESS THAN OR EOUAL TO 3ØV

I 15 LESS THAN OR EQUAL TO 300mA


WATT J IS LESS THAN QR mUAL TO 1.3 WATT 
IS GREATER THAN ø + C CABLE 
is GREATER THAN l/ '" L CABLE 

NOTEi ENTITY PARAMETERS L1STEO APPLY ONLY TO ASSOCIATED 
APPARATUS WITH LINEAR OUTPUT. 

-...B2....
C..D"'..INT.lHED(l,lcroStotlonla. MN Il US

DR. ION n'N8 DWG NO. 03031-1024 
ISSUD SHEET 9 a= q 
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Standards AssocIation of 
Australia (SAA) 
03031-1026 

C~~~~'1 ~ciMRr REviSION
1£1N.uIiTIl
HAHOEO ACCMIGLY


AA 
AB ADD FIELDBUS AND


PRDFIBUS 

SAA ENTITY CONCEPT APPROVALS


3051C 3001C

3051L 300iCL

305ip 3øøiCH

3051H 3001S


3051CA 
305IT 

OUTPUT COOE A (4-20 mA HARTl SEE SHEETS 2 
OUTPUT COOE M (LOW POWER' SEE SHEETS 3


OUTPUT COOE F I W (F1ELOBUS. PROFIBUS' SEE SHEETS 4 

THE ROSEMOUT PRESSURE TRANSMITTERS LISTED ABOVE ARE INTRINSICALLY 
SAFE WHEN USED IN THE CURcuir WITH SAA APPROVED BARRIERS WHICH MEET
THE LIST ENTITY PERAMETERS. 

TO ASSURE AN INTRINSICALLY SAFE SYSTEM, THE TRANSMITTER AND BARRIER
MUST BE WIRED (N ACCORDANCE WITH THE BARRIER MANUACTURER'S FIELD WIRING
INSTRUCTIONS AND THE APPLICABLE CIRCUIT DlAORAM. 

CAD Malnti:lned,IMICROSTATIONI
....--.. =-i- ii
FlRO .. -=_i­~~~!: CONT~r ~


luJil rilLE 
-ICUJl.lI- 5AA 1.5. INDEX FOR 

3051 & 3001
£:~:Ei o.ON~ 03031-1026~~ 
SHEET i ~ 4
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REVISIONS 
'EV DESCRIPTION APP'O DATE 

AB RTClli06-4-48 

OU1 CODE "M" (LOW POWER)

SA Erm CONCEPT APROVALS


nE RONT LOW PO COAOD PR 1R LJ BEW AR SA

APVI AS INCAY &A WHEN lJ IN n.u DRØ WI 8M APVI iw

WHOi ME mE lI EH PAF


AP 'T WI LOW POYr COAGRAnON
lI 30
3l "'
30PIl 

EH PARET FO Ex .. II Tl a. I, ZOE 0 PRcnON:
APAR1\ PARET BA PARET
__I!
_-DI 

Voa IS LE 11 OR EC TO -l-- "" li IS LE ~ OR EQ TO 2C 
~ IS I. 1I OR fa TO DJ


a- .. Ci 18 mE1E ~ 0.04 Mimu- _ Li 18 ØFlE 1I '1 MJ 
FO n OPON ONY 

u_ o.~ L. IS GRTE nw 0.16 MIUlENE8 

mE Bm COCE.wi. INTNE Of IHNSC.Y SN APARl\ NO
SPAC't EXllm IN COBITI M A BY. 
TO ASRE Ni llfN8Y SA B'ST 1l TlIT NiD BAER MUS BE WIRE
IN AC Wß mE BA MAFARE RR WINB INScnOl AND mE 
CIl DI SHWN BEOW.


HA .. NO .. 
+ 8M ""- II

ASTE APART\


_..
12T-i Dr

&1 l-MN II US CAD ~olnti:lned, (MICROST A TlONI

0'0 NO. 03031-1026
OR. MI~D. 
ISSUED SHEET 3 Of 4 

December 2002 Model 3051 

REVISIONS 
'" DESCRIPTION tH NO. APP'O DATE 
AB RTCiøøS448 

OUTUT CODE "A" (4-20MA /HA 
SA Erm CONCEPT APPROVAL


TIE RONT fRRE TMIT US BEW AR INlNSY &I WHEN US ll
TH CHa.nT 'M SA APOV8 BAER ViaJ MEE lH US El PARET

APVE 'T

3lC 3l 30 3O
3lL ØI ao3DP 3Ø 3C


EN PAfET FO Ei II lie 11 a. I. ZONE 0 Pf:
APAA1\ PAR B. PAR_-I! Vøc IS LE nw OR EWA TO 30li- - 2O i- IS L£ nw OR Eci TO 2C_- DI ~isL.~ORECTOOJ 
a- ..pF Qi IS ORTE nw O. tilawN'u_ _ La IS ~lE Tl 10 MJRI 

FO ,,0P OlY
--- II IS LE 11 ALL EQU TO 1lu- t. i. IS METB nw lO MlWHEWES 

1l EH COCE .wi. IN'NEcnON OF IlNS't we AWARnJ NO
SPRC't EX IN COBlNAll Ji A SY 
TO AS AN INY SA SY nl TRmE AND ßAER MU BE WR

iN AO Wß nl BAER ~UFAC RB. v.RI IN AN mE
CRC DI SH 8BW.


NO AR
+~.,- ..Ef 
ASlE AWARTU
~­

_..
12i- DnYl

&1 Pr l- li ~ CAD Malnti:lned, (MICROSTATIONJ

owe... 03031-1026 
o~ Mi..Ð. 
ISSUED SHEET 2 CF 4 
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REVISIONS 
'" DESCRIPTION ClNO. APP'O DATE 

AB RTCI0li6HB 

OU1 CODE F /W (FIELDBUS, PROFIBUS) 
SA Erm CONCEPT APPROVAL


mE ROS PRRE TRrnRS US B£W AR IN1Y Sl WHEN US ll 
WE CRCrr wm BA AfOY8 BAER WHal MEf WE us El P..ET


APVE 1R3lC 3O a:C 30aæ -i a:a.
30 "' 3l

El PAMET FO Ex .. ii 1' a. I. ZONE 0 PR: 
APAR1\ PNl BNER PJ.
_-I! Voa IS LE nw OR EaJ TO 3N--- i- 18 LE TI OR EOI TO 30_- UN ~1SL.nM OREQTO 1.3

a- OpF CI IS GRTE ~ ø MICfAA 
u- q. Li IS Gl1B TI 0 MIOHENES 

mE EH CO NJWS INNEcnON OF IH~Y SA APTU NO 
SPY EXINm IN CO8Ill JS A SYSTM.

TO AS AN IHNSY SA SY mE TRIT AND BNER MU BE WR

IN AC WJ WE BAIER MAUFA RBD WlFG IH NiD TH

CRCrr DI SHWN BRW.


NO AR
:~ 
ASTE N'lNT\.,­_..'I T-l tl CAD MaIntaIned, CMICROSTATIONI&lPnl- l5UB


cw... 03031-1026

o~ Mi~Ð. 
ISSUEO SI£ET 4 CF 4 
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COlÐENTln. MID PROPRIETARY
t¡ICOR",,,TIO IS CONTAINED

HEREIN AHD IoST BE DESCRIPTIONHANED ACCORDINCL Y REV REV DESCRIPTION AlP'O DATE 
POD SHT .n.!:. DELETE CLASS II 10 i M 653145ADD 3Ø51 P/L/H. 3ØØ¡C CL ICH
tlD SHT. 6. FIX TaL. 1. 
ADO 3044C

¡:e 30015 l. SHT 7 fOR 3051C-LP ENTITY CONCEPT APPROVALSAOD iØCs


THE ROSEMOUNT MODEL 268 SMART FAMILY iNTERFACE is APPROVED BY FAC THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICAllY SAFE APPARATUS 
MUTUAL AS INTRINSICALLY SAFE FOR THE CLASS I. DIVISION I GROUPS INDI TO ASSOCIATED APPARATUS NOT SPECIFICALLY EXAMINED IN COMBINATION AS A SYSTEM. 
USED IN CIRcun wnH THE BARRIERS AND CONVERTERS LISTEO BELOW AND T THE APPROVED VALUES OF MAXIMUM OPEN CIACUn YOLTAGE (Vr OR Voc~AN MAXIMUM 
1o0UNT SIoART FAMILY TRANSMITTERS lJEPICTElJ IN THE ACCOMPANYING CIRCUIT SHORT CIRCUIT CURRENT (h OR Isc ) AND MAXIMUM OUTPUT POWER ( OR .ïl.

FOR THE ASSOCIATED APPARATUS MUST BE LESS THAN OR EQUAL TO THE MA IMUM
~PPROVED FOR 

BARR I ER CLASS i §~~~ ~~~~r ~g~t~Gfp::HAf 6F t~~I~~~R i~~1 C!~~~T sg~~R~~~A~~~~S. l I~~D~~~~~~~
MANUFACTURER MODEL DIVISION I. GROUPS THE APPROVED MAXIMUM ALLOWABLE CONNECTED CAPACITANCE IC" L AND INDUCTANCE (LA)

OF THE ASSOCIATED APPARATUS MUST BE GREATER THAN THE MAXIMUM UNPROTECTED
FOXBORO 2AI. I2V-FGB AIB.CID INTERNAL CAPACITANCE iei) AND INDUCTANCEI (L ) OF THE INTRINSICALLY SAFE

2AI.I3V-FGB APPARATUS. THE APPROVED ENTITY CONCEPT PARAMETERS ARE AS FOLLOWS.
ZAS- 131 -FGB ARE AS FOLLOWS i3A2 .120 .es- E/FOB-A
3A2. I3D-eS- E¡FGB-A NOTE. ENTITY PARAMETERS LISTED APPLY ONLY TO ASSOCIATED 

HONEYWELL 38545.0Ø0.01 1 ø. i 13-F585 1 APPARATUS i.!TH LINEAR OUTPUT. 
38545-øøø-øi iø- i i 1/l12-F585 C,O 

MTL 115 A.B,CID 
122 
322 
715 INPUT PARAMETERS ¡CLASS I. DIVI i. GROUPS Ai B. C. OJ
722 

VHAX . 32 YDC VT 01' Voc of bOl"l"lel' must be S 32 Vdc 
R. STAHL 8"101/31 -1991 i øøn

8901/30' i 99/1 øøn 1 IMAX . 186 MA ITOI" lsc of bOl"l"ler must be ( IB8 mA-
89111/31-280/165/7 C,O CI ' ø.ai UF CA of blll"1"61' must be ) Ø.Øl)JFS"lØI/30. 28011 65/7 C,D 

A,BIC,O LI . 1. i MH LA of bal"l"lel' mUSlt bB ) 1.1 mH 
(~~~l~3l :~~~~?~~~r A.B.CID PHAX. I.IW 0.8W Ø.6W Vcr: K Ise of bOI"r"Br" must. be ( iipecified4 veilue. -C,O TEMP CODE T 04A T5 T6(J~~l~5f :~~~~l~~~~ C.D 

Qøø5/øi - 245/060 A.BIC.D 
9øø5/øi -252/100 A,BICID 

TAYLOR BiZØØ C.O OUTPUT PARAMETERS 
BI2ØØ

11 21000 VOC . 1.5 YO.C.

i i 22ØØØ ISC . 27 MA
i 1 2iøøø

i I 22ØØØ 1 CA iø.ø00.UF 

LA,46MH
eN) MoinloinedIIMICROSTATIQNL.


ROSEMOUNT' MEASUREMENT ~~..~..

F ISHEROSEMOUNT "' ",,"IE. ~ .,.. ..

~~l;El¡l CONTRACT ~. ,,,,,. TOLE INDEX OF I.S. BARRIER 
-'~(RA(- CHK'D ROEMOUNT INC.
. x--.!l1 SYSTEMS FOR MOD. 268 IZ0111TECHOOOYOOIVE 

.1(1(1('.I1II1(e.251 SMART FAMILY INTERFACE EllNPRAIRIE.Wl55344U5A CAD Maintained, (MICROST ATION).,)0 . .ez (e.!li :LCARLN
fll.All0NS ANES ow. NO. 00268-0031 owe NO. 0Ø268 ØØ31 

D.PBARSON-- ~ 
rSSUED SHEET 2 OF 7APP'O. GOVT. SI-E:E i OF 700 Hor SCAlE PIlNT 
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REVISION REVISIONS 

DESl:R!prION l:H..f'. APP'O DATEREV DESCRIPTION OATE REVM 653145M 

THE MAXIUM ALLOWABLE CONNECTED INDUCTANCE (L"IOF 
HAZARDOUS AREA NON-HAZARDOUS AREA THE ASSOCIATED APPARATUS is DETERMINED BY ADDING 27


mA TO THE Iso OF THE BARRIER llm=Iso + 27mA AND

ENTERING TABLE 1 (SHT 5) AT THE RESULTING VALUE, 1m, OR

THE NEXT HIGHER VALUE OF 1m. TO DETERMINE THE L", !THE
L" MUST INCLUDE THE Li OF THE MODEL 26B, WHICH is 1.mH). 

EXAMPLE #1: Ise OF BARRIER = IØØmA. 
1m = lØØmA + 27mA = 127mA


ENTER TABLE AT 1m = 13ØmA: La = 2.ØmH 
--WARNING-- BEFORE CONNECTING THE MODEL 268 INTO THE 

LOOP, DETERMINE THE CONNECTED INDUCTANCE OF THE SYSTEM 
BY ADDING THE Li OF THE TRANSMITTER, CABLE. AND MODEL

268, THE SUM MUST BE LESS THAN THE La DETERMINED FROM

THE TABLE IN ORDER FOR THE MODEL 268 TO BE CONNECTED

INTO THE LOOP. IF THE CONNECTED INDUCTANCE IS GREATER

THAN THE VALUE DETERMINED FROM THE TABLE, A BARRIER 
WITH A LOWER Iso MUST BE CHOSEN.
MODEL 268


EXAMPLE #2: BARRIER ISC = 4!.8mA: BARRIER LA = 2Ø.ØmH 
1M = 4!.8mA + 27mA = 68.8mA: 

ROSEMOUNT SMART
 ENTER T ABLE AT 7ØmA AND READ L" = 7 .5mHTRANSM I TTERS 

MODEL 1151 SMART ADD CONNECTED INDUCTANCE OF SYSTEM:
MODEL 305 I
MODEL 3051C, 3051P. 3051L. 3051H, 3Ø51CA MODEL 26B Li = !.lmH 
MODEL 3044 MODEL 3Ø51 TRANSMITTER Li = Ø.48mH
MODEL 3044C INDUCTANCE OF LOOP WIRING I.ØmH
MODEL 3Ø01C, 3Ø01CL, 3Ø01CH - - -- --- --- -- - -- - ----- - -- - - - -- --­
MODEL 33 I I
MODEL 3Ø01S, 3ØØI5L. 3ØØl5H TOTAL CONNECTED INDUCTANCE = 2.58mH 
MODEL 3095 TOTAL CONNECTED INDUCTANCE is LESS THAN L" = 7.5 

mH AS DETERMINED ABOVE AND IS ALSO LESS THAN
UP TO FOUR MODEL 751 INDICATORS MAY BE WIRED
 THE BARRIER La. THE MODEL 268 MAY SAFELY BE
IN SERIES WITH THE TRANSMITTER5 SHOWN ABOVE

AND MAY BE LOCATED IN EITHER THE HAZARDOUS CONNECTED INTO THE LOOP. IF THE MODEL 751 INDICATORS

DR NON - HAZARDOUS AREA ARE USED, THEIR TOTAL INDUCTANCE (LABEL VALUE . NUMBER 

OF INDICATORS) MUST ALSO BE INCLUDED.


ROEHDUNTINC, ROEMDUNIINC. 
IZØØlTECllOOYDA1VEIZ0111 TWm.OOY ælvE CAD Maintained, (MICROSTATlONL EDEN PRAIRIL to 55344 USA CAD Maintoined, (MICROST AT1QN)_EllNPRAiRIE. ~55JU US owe NO. ØØ268 ØØ31 DR, 8.8ARDVSON 

DWG NO. Ø0268-0Ø31DR. D.PEAR80N 
ISSUED SHEET 3 llF 7 ISSUED SlET 40F 7 
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REVISI(N 

REV CESCRtfTION ci-.t. APP'O DATE 
REV DESCRIPTION 

M 653145 
J~,LQ~_ l l ~~~~S!!!~ .~t~i~M 

HAZARDOUS AREA NON-HAZARDOUS AREA


1m (mA) La OmH) 
150 1.3 
145 1.5 
140 1.6 
130 2.0 
120 2.5 
110 3.0 

100 4.0 
90 5.0 
B5 5.5 
B0 6.0 
75 6.7 

70 7.5 MODEL 268 

65 B.B 

62 9.5 
60 10.0 ROSEMOUNT 3Ø44A SMART TRANSMITTERS MAY BE PLACED IN A CLASS I. 
57 11.0 DIVISION I. GROUP A, B, C, 0 HAZARDOUS LOCATION AS SHOWN ABOVE. THE 

LOOP POWER IS LIMITED BY A TAYLOR 1152FZBiii0 INTRINSIC SAFETY


55 12.0 BARRIER. THE ROSEMOUNT 26B MAY ALSO BE CONNECTED IN THE LOOP AS 

50 15.0 SHOWN. FOR CABLE WITH CAPACITANCE OF 60 PF/FT OR LESS AND 
INDUCTANCE OF .2 UH/FT OR LESS. CABLE LENGTHS OF UP TO 1600 FEET


45 19.0 ARE I\LOWCB 
40 23.0 TRANSMITTER. ROSEMOUNT 3044A 
35 31.0 BARRIER' TAYLOR I 152FZBI 1 10 

COMMUNICATOR, ROSEMOUNT 268

CABLE' CMAX . 60 PF 1FT 

TABLE LMAX . .2 UH/FT 
MAX. LENGTH . 1600 FT


ROEMOUNT INC. ROEHOUNTINC,
i2Bei TEQNOOr (flVE 12eeirEi:i-OOYOO¡VE
Ei PRAIRIL ~ 55344 US CAD Maintained, (MICROSTATiQNI. 

E!EN PRAIRIE, WI 55J~~ lS CAD Maintoined, (MICROST A TION). 
OWG NO. OWO NO. Ø0268 0Ø31
OR. IlRDUSON 0Ø268-0031 DR. C. SCRIBNER 1212:1/'1 

ISSUED -SlE15oF 7 issum - SHEEl 6aF 7 
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Index 
REvisrCN 

REV DESCRIPTlQ\ 
A BollsAdapters . A-47

Canfiguration .. .. .3.1 
M AMS Applying auser 

Commissioning .....3-2 Configuralions . . . . . 2-8 configuralion . .. .3-23 
ATEX direcliva . . B-2 Flanges.... .. A-47 Bolts .. .2-8 
Accuracy.. ...... .A.2 Head markings .. .......2-7 Croning . ..... .3-22


HAZARDOUS AREA NON - HAZARDOUS AREA Adaplers. . .. .A-47 Installation . . . . .2-8, 5-8 CUstom.. .. .. A-45 
Address DalasheeL. . A-50Material.. ..2-8

Changing. ......3-26 Mounting. ....2-7 Data,review .. .3.7 
Advancedrunclions Brackels.. ....,...2-6 LCDdIsplay . . .3~16 

CUstom. . .3-17Burst mode . . . 3.24 OpUons . . A-47, A-48
Muilldrop communicalion . 3-25, Burstmoda.. ......3-20 Standard. .... .3-17 

3-27 Advanced functions. . . . . . 3-24 Recalling. .. .3-22 
Saving, recalling, cloning .. 3-22 Alarm and saturation values 3.20 Reusablecopy ..... .3-23Alarm. ...3-20 Burst pressure limits . . A-9 Saving ... .3-22 
Burst mode values. . 3-20 SLandard .. .. A-45 
Configuration procdure... 2-14 ConnectionsC .A-11Failure mode... ....3-19, A-9 Calibration ..., . . 4-2 

Electrical. 
Considerationslavel verißc.Uon . . 3-20 4-20 mA Output . . . 4.3 Draftrange .Mulldrop mode values . . . . 3-20 Frequency,determining . . 4-4 ... .2-3 

Ambient temperature effect. ... A-3 Overview. .....4-3 Environmental. . ... .2-4 
General. . .. ,2-2Analogoutput 

.4-3 
Sensor... .....4-3 Mechanical.Configureparameters

.4-2,4-10 
Sensor \rIm .......4-6 CoverlnsLallalion .., .2-6
Trim. Tasks. .4-2 CurrFixed . 

.2-3 

Approval ..... .4-15 
Drawings 

Canadian Slandards Associalion . B-4 CurrSaturd .... .4-15Certficalions . B-1

Canadian Slandards ATEX directive . . . B-2 Custom conliguralion 

.... .3-17lCDdisplay. .
MODEL 26B AssoclaUon .. B-21 Electro magneUc compatibility B-3 Transmitter.Factory Mutual .. . . B-9 A-45

Hazardous loctions 
Slandards Associalion certifications . . B-4 

Australia. . .B-30 Ordinary location .... . . B-3 D 
CONNECTION FOR LOW POWER VERSIONS Information. .. .B-l Pressure equipment directive B-3 Damping...... ..2-3,3-16, A-10

OF THE FOLLOW I NG Approval drawings. ....... .B-9 Checkoulput Detailed setup ..,3-19,4-20

ROSEMOUNT SMART TRANSMITTERS Auslfalian certilicallons . . . B-7 Process variables ... 3-7 Diagnostics ......... .3-21


Sensorlemperature ...3-7 loop lest. .. .3-21MODEL 3051C. 3051P. 3051L, 3051H, 3051CA
B Circuit.., . ...... 2-6 Messages. .4-14,4-16MODEL 3001C, 300iCL. 300iCH
Basicsetup ... ......3-B Cloning ....3-22 CurrFIl(ad. .. .4-15MODEL 30015, 300i5L. 3001SH 
Bench hook-up 3-3 Commissioning CurrSa!urd . .4-15
Block diagram . .1-3 AMS .3-2 Error. . .4-14 
Blowing down ...2.3 HART ..3-2 Fail. ........ .4.14


FailConfig ........ .4-15
Board,electronics .2-15 Communicalion 
Multidrop . .3.25, 3-27 Fall Elect .. .4-15 

Communicator . .3-4,4-16 Fall Module. . . . .4-14
Compensating for line pressure 4.12 HARTCommunicalor. .4-16 

local Dsbld .. .. .4-16 
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PresslimiL ........ .4-15
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ESSENTIAL INSTRUCTIONS

READ THIS PAGE BEFORE PROCEEDING! 
Your purchase from Rosemount Analytical, Inc. has 
resulted in one of the finest instruments available for 
your particular application. These instruments have 
been designed, and tested to meet many national and 
internationçil standards. Experience indicates that its 
performance is directly'"related to the quality of the 
installation and knowledge of the user in operating and 
maintaining the instrument. To ensure their continued 
operation to the design specifications, personnel 
should read this manual thoroughly before proceeding 
with installation, commissioning, opèration, and main­
tenance of this instrument. If this equipment is used. in 
a manner not specified by the manufacturer, the pro­
tection provided by it against hazards may be impaired. 

. Failure to follow the proper instructions may cause 
anyone of the following situations to occur: Loss of 

property damage; damage tolie; personal injury; 


this instrument; and warranty invalidation. .


. Ensure that you have received the correct model

thatand options from your purchase order. Verify 


this manual covers your model and options. If not, 
call 1-BOO-B54-B257or 949-757-8500 to request 
correct manuaL.


. For clarification of instructions, contact your 
Rosemount representative. 

. Follow all warnings, cautions, and instruêtions


. marked on and supplied with the product. 

. Use only qualified personnel to install, operate, 
update, program and maintain the product. 

. Educate your personnel in the proper installatic:m, 
operation, and maintenance of the product: 

. Install equipment as specified in the Instaiiåtion 
section of this manuaL. Follow appropriate local and 
national codes. Only connect the product to electri­
cal and pressure sources specified in this manuaL. 

. Use only factory documented components for repair. 
Tampering or unauthorized substitution of parts and 
procedures can affect the performance and cause 
unsafe operation of your process. 

. All equipment doors must be closed and protective 
covers must be in place unless qualified personnel 
are performing maintenance.


. If this equipment is used in a. manner not specified 
by the manufacturer, the protection provided by it 
against hazards may be impaired. 

Emerson Process Management 

Rosemount Analytical Inc. 
2400 Barranca Parkway 
Irvine, CA 92606 USA 
Tel: (9491757-8500 
Fax: (!i49) 474-7250 

htt://w.RAuniloc.com 

~ Rosemount Analytical Inc. 2001 

WARNINGSit RISK OF ELECTRICAL SHOCK 

¡Q Equipment protected throughout by double insulation. 
. Installation of cable connections and servicing of this 

product require access to shock hazard voltage levels. 

. Main power and relay contacts wired to separate power 
source must be disconnected before servicing. 

. Do not operate or energize instrument with case open! 

. Signal wiring connected in this box must be rated at 
least 240 V.


. Non-metallc cable strain reliefs do not provide grounding 
between conduit connections! Use grounding type bush­
ings and jumper wires. 

. Unused cable conduit entries must be securely sealed by 
non-flammable closures to provide enclosure integrity in 
compliance with personal safety and environmental pro-
tectionrequirements.Unused conduit openings must be 
sealedwìth NEMA4X orlP65 conduit plugs to maintain 
théingre$s protecti()n 'rating. (NEMA 4X). 

.".'E1ectrÎÓalinstalla.tí()nriust be in accordance with the 
Na.tionaIElectrical. Code (ANSI/NFPA-70) and/or any 
other appliçable national or local codes. 

.Opèrate only with frontand rear panels fastened and in 
place over terminal area. 

.Safetyaridi:~rormance require that this instrument be 
.-c,onnected antlproperlygrounded through a three-wire 
power source, 

-Proper relay use and configuration is the responsibility 
of the user. .


Â CAUTION 

This product generates, uses, and can radiate radio fre­
quency energy and thus can cause radio communication

interference. Improper installation, or operation, may 
increase such interference. As temporarily permitted by


regulation, this unit has not been tested for compliance 
within the limits of Class A computing devices, pursuant to 
Subpart J of Part 15, of FCC Rules, which are designed to 
provide reasonable protection against such interference. 
Operation of this equipment in a residential area may cause 
interference, in which case the user at his own expense, wil 
be required to take whatever measures may be required to 
correct the interference.


Â WARNING 

is not intended for use in the lightThis product 


industrial, residential or commercial environments 
per the instrument's certification to EN50081-2. 

~"
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QUICK S.TARTGUIDE

,;-­

L\
/ FOR MODEL SOLU COMP II pH/ORP ANALYZER 

(Model Options 1055-22-32 and 1055-22)


~ 

1. Refer to Section 2.0 for installation instructions.

drawings below. Refer to the sensor instruction sheet for2. Wire pH (or ORP) sensor(s) to the analyzer. See the 

details. Make alarm, output, and power connections as shown below. 

TB3 TB 4 ~ pH/ORP IN 1 1055
'1 i ,PHiORP SHIELD 1 (NO PREA"") DUAL pH 
'2 J NOT USED 3 pH/ORP SHIELD 1 (PREA"P)
I­
3 INNER DRAIN I 4 SllUTlON CND 1
I­
4 RID IN 1 5 REFERENCE SHIELD 1


6 REFERENCE IN 1 TB 1
ft Rro SENSE 1


r¡ RTD RETURN 1 TB5~REFERENCE IN 2 r; EARTH CND
I­
5 REFERENCE SHIELD 2 = 3 2JD VAC
¡2 RTD RETURN 2


~ Rro SENSE 2
 4 SDLUTI ON CND 2 2 N€UTRAL 
~ Rro IN 2 3 pH/ORP SHIELD 2 IPREA"") &' 115 VAC 

2 pH/ORP SHIELD 2 I HD PRE A"' I i,i: INNER DRAIN 2
~ +5V ,1 pH/DRP IN 2 - 1 IB2

12 -SV
~ IB6~J D~2l:'1918111615141312111


2 NOT + + - g ~ 15 S ~ š a ~ ã 
3 USED TB1111213141 i:~ y y


92'" :595-00/4 4 ALARM J ALARM 2 ALARtA 1 

Wiring Connections for Solu Comp II Model 1055-01-10 
, (Panel Mount with 115/230 Vac Power)


( 

ALARM I ALARM 2 ALAR" 3 ;


~ ~ ~ ~ ~ ~ k ~ ~ 1~1;1~1:1TB ~~~L ~ 
11 121314 15161118191 Y Y 1, IB6

IB2 ~ :::D:P O:~I:LD 2 ~:~D~:E::P~ ~1


tIS VAC; ~ pH/ORP SHIELD 2 (PREAlII 3

NEUTRAL 2 SOlUT ION CND 2 4 
230 VAC 3 REFEREHCE SHIELD 2 5


EARTH eND 4 i REFERENCE IN 2 6 TB5

IBI = REFERENCE IN 1 ~


REFERENCE SHIELD 15


SOlUT ION GNO 1 4 

1055 pH/ORP SHIELD 1 IPREAlI) 3

DUAL pH pH/ORP SHIELD 1 (NO PREAlI) 2

pH/ORP IH 1 1 IB4


Wiring Connections for Solu Comp II Model 


92" 1395-01/A 

~ 
-5V~ 
+5V 11 

INNER DRAIN 2 t­'­
RTD IN ,2 ~ 

RTD SENSE 2 8


R'D RETURN 2 't
I­
RTD RETURN 1 ~ 

RTQ SENSE I ~ 
BroIN'~ 

INNER DRAIN '2­


NOT USED r ~
~ 
IB3 

1055-01-11 

(Surface/Pipe Mounting with 115/230 Vac Power) 

163 

~ 'JNO! USED


3 INHER DRAIN 1


4 RID IN 1


5 RTD SENSE 1


6 RTD RETURN 1


7 RTD RETURN i


8 RTD SENSE 2


9 RID IN 2


10 INNER DRAIN 2


11 +5V


12 -SV


92-4 10J-OOIA 

IB4~PH/ORP IN 1 1055
2 pH/ORP S, H ¡,ELD,' I NO PREA'" I 

,D,UAL pH

3 pH/ORP SHIELD 1 IPREAlIl


4 SOlUTION eHD 1


5 REFERENCE SH IELD 1 

6 REFERENÇE IN' IBI

IB5 ~ REFERENÇE IN 2 ; NOT USED 

5 REFERENtE SHIELD 2 r 3 EARIH eND

4 SOLUTION eND 2 =2 24 VDC (-I

3 pH/ORP SH,IELO 2 IPREAl) Æ', 1 24 YOC I~)

2 pH/ORP SHIELD 2 IND PREAMP! 'i, ,

1 pH/ORP IN 2 -I

~ OUT 2 OUL 1 . TB2
TB6 1 J r' r' 191 B I t 1615 I 413121,1

2 .NOT +.. - nzzn%'znzz:

3 USED TB111213141 ~ 7 'ì ~ 7 I' ~ 7 I' 
4 ALARU L ALARM 2 ALARM ,


Wiring Connections for Solu Camp II Model 1055-02-10 
(Panel Mount with 24 Vdc Power) 

ALARM 1 ALARM 2 ALARM:3 ; 92.1 1 40J-01/A 

r- r- r,. i 4 1312 11\ TB 7 NOT ( 3
~ ~ B ~ ~ 8 ~ ~ 8 USED 2 
1'12131415161118191 o';, ~2 l1B6 
IB2 il pH/ORP SHIELD 2 ~:~0::E:~~,~2 -SV 12 

+5V 11 

INNER DRAIN 2 10 
24 VDC 1+1; ~ pH/ORP SHIELD 2 IPREAIII 3 RTD IN 2 9


24 VDC (-) 2 sa.UTltJ CND 2 ~ RIO SENSE 2 B


EARTH CN 3 i REfERENCE SH IELD 2 5 RTD REIURN 2 7


NOT USED 4 = REFERENCE IN 2 6 TB5 RTO RETurN 1 6


161 REFERENCE IN '~,
 RTD SENSE 1 5


REFERENCE SH IELD 1 5 RTD IN I .4 

SOLUTI ON CND 1 4 INNER DRAIN 1 3 

pH/ORP SHIELD I (PREAIØI 3

NOT USEDr ~
1055 pH/OfP SHIELD i IHD PREA"''' 2

DUAL pH pH/ORP IN 1 1 TB4 IB3, 

Wiring Connections for Solu Camp II Model 1055-02-11 

(Surface/Pipe Mounting with 24 Vdc Power) 

3. Once connections are secured and verified, apply power to the analyzer.

( CONTINUED ON THE FOLLOWING PAGE




4. When the analyzer is powered up for the first time,QuickStãrt screens ,appear..Using QUick Start is easy.

a. A blinking field shows the position of the cursor. 

b. Use the.. or .. key to move the cursor left or right. Usethe .. or T key to increase or decrease the value ota 
digit. Use the .. or T key to move the decimal point. 

c. Press ENTER to store a setting. Press EXIT to leave without storing changes. Pressing EXIT also returns the
display to the previous screen. 

5. Choose the desired language. Choose ;:;:. to show more choices;Fr°.arW.ai 50
English 
Espar.o 1 .,~ ". 

6. Choose the number of sensors wired to the analyzer.
Two I 

I ~n:f s..?nsor'",,'¡ NOTE 

If One sensor is selected, only 51 will be available. 52 cannot be disabled. 

7. Choose the measurement for sensor 1.
RedoxI 51 Measur'e? o:'~ I 

52 t'1eas.ut'e') pH 8. Choose the measurement for sensor 2. 
Rt?do~: ORP 

in? 
9. Choose temperature units. 

.C · F I 
IT eriper'atl..re


10_ The main display appears. The outputs and alarms ~lre assigned to default val~i


ues. To change settings, refer to Section 5.0, Programming the Analyzer. To -­
reinstall factory settings and return to Quick Start, see Section 5.10. 

F .. 
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About This Document 

I' 

This manual contains instructions for installation and operation of the Solu Comp II 
Input pH Analyzer.Model 1055 Dual 


The following list provides notes conçerning all revisions of this document. 

Rev. Level Date Notes 

o 7/00 This is the initial release of the product manuaL. The manual 
hai: been reformatted to reflect the Emerson documentation 
style and updated to reflect any changes in the product offering. 

A 2/02 Update specs (p. 2). 

B 7/02 Added UL specs info 

C 9/02 Fixed minor typos throughout 

D 10102 deleted option code -41 reference of p. 3 

E 2/03 Revised specs & maintenance info (p. 5, 9, 45, 46) 

F ;4/03 Update CE specs info (p. 2, 9) 

t.:' 
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MODEL SOLU COMP II SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS 

SECTION 1.0. 
r--
( DESCRIPTION AND SPECIFICATIONS 

1.1 FEATURES AND APPLICATIONS
1.2 SPECIFICATIONS

AND ACCESSORIES1.3 ORDERING INFORMATION 

1.1 FEATURES AND APPLICATIONS
The Solu Comp II analyzers offer the choice of sin­
gle or dual sensor input with measurement choices 
of pH/ORP, resistivity/conductivityfTDS, % concen­
tration, ratio conductivity, total and free chlorine, dis­
solved oxygen, dissolved ozone, flow and tempera­
ture. Dual measurement analyzers offer a wide 
choice ofmeasÜrement combinations thus reducing 
the co~tper loop 
 and needed panel space. 

FIELD COMMISSION- OPTION: The SoliJ Comp II 
can be ordered with the abilty to commission meas­
urements in the field. This added flexibiliy can 
greatly reduce the number of spare instruments 
required for field servicing. 

QUiCK STAflT PROGRAMMING: Exclusive Quick 
Start screens appear the first time the Solu Camp II 

l~ is powered up.Screenprornpts direct the user to 
r register the number of Sensors, the measurement 

unites) and 
 the language to display. Some measure­
ment specific prompts are also displayed. The 
measurement loop is ready for use in à niàtter of 
minutes. 

MENUS: Menu screens for calibrating and register­
ing choices are simple and intuitive. Plain language 
prompts guide the user through the procedures. 
There are no sßrvice codes to enter before gaining 

access to menus. 

DUAL SENSOR INPUT AND OUTPUT: The Solu 
Comp II accepts single or dual sensor input. The 
two 4-20 mA outputs can be independently pro­
grammed to correspond to any selected measure­
ment or temperature. Output damping and linear or 
log output may also be field selected. 

ALARMS: The Solu Comp II has three fully pro­
grammable alarm relays that can be assigned to 
any selected measurement or temperature. Alarms 
can be configured as high, low, or USP 231. The 
third relay has the additional choice of fault alarm 
operation. When selected, a fault alarm will activate 
the relay when a sensor or analyzer fault occurs. 

( 

ENCLOSURE: The panel mount version fits stant 
dard Yi DIN panel cutouts, and its shàllow depth is 
ideally suited for easy mounting in Hoffmàn-type 
enclosures. A panel mount gasket is included to 
maintain the weather rating of the paneL. .' .


Surface/pipemount enclosu're includes self-tappfng 
screws for surface mounting. A pipe mounting 

available fòrrrouritingtÒ a 2-ihch..åccessöry kit is 


pipe. 

DiSPLAY: Tlie two-line, 16-charåctér,back~litdis-
play can be customized to meet user requirements. 
All operations and descriptive messages can be 
field selected for English, French, German, Italian, 
Spanish, or Portuguese. Informative 
 screens, which 
permit data not shown in the reg,~I.ardi_splay,may 
be seen at the push of a button. . 

TEMPERATURE: Mostmeasurenients (except 
ORP and flow) requiretemperaturecompensation.. 
The S61u Comp Ii wil automatically recognize either 
a Pt100 or Pt1000 RTD, normally built into the sen-

this RTD is present, theSolu Comp IIsor. When 


can be set up to display the temperature in °C or°F 
or more of the alarms and/oras wellásjset any one 


input. If two meas­outputs to respond to this sensor 


urementsWith temperature are present either can 
for each alarm and output selected.be chosen 


1 USP 23alàrm applies toconductivitylresistivity only. 

1 



MODEL SOLU COMP II 

1.2 SPECIFICATIONS - General
Case: ABS. Pipe,surface, and panel mount versions 

are NEMA 4X/CSA 4 (IP65). 
Dimensions 

Panel (code -10): 6.10 x 6.10 x 3.72 

155 x 94.5 mm) ,. 
in. (155 x 

Surface/Pipe (cocle ~11): 6.23 x 6.23 x 3.23 in. 

(158 x 158 x 82 mm); SM page 5 for dimensions
of pipe mounting bracket. 

Conduit.openings: Accepts PG13.5 or 1/2 in. con­
. duit fittings 

Display: Two line, 16-character, back-lit display. 
4.8 mm. Display can be cus-Character height: 


tomized to roeet individual requirements. 
Depending on number of sensors, asmanyas14 
display screens are available. . 

50°C, (32Ambhmt temperature and humidity: 0 to 


to 122°F) RH 5 to 95% (non-condensing) 
Note: The analyzer is operable from -20 to 60°C 
(-4 to 140°F) with some degradation in display
performance~ 

Power: 
Code -01: 115/230 Vac ~15%, 50(60 Hz~6%, 8.0W 
'Code -02*: 24 Vdc :t15%, 6.0W . .

InstålfationCategory II 
.* For +24Vdc Power Supply use only devices meeting 

NEe Class ff or UL recognized (ut 1950). 

insula­
1Q Equipment protected throughout by double
tiqn. . 
HazardoùsLocation: 

ii . Class I, D.ivision 2,
~.-lR 34186 Groups A, B,G,& D
 ~ 
c us APPROVED 

.POLLUTION DEGAEE.4: Extended Environment 
Outdoor use where conductive contamination 
such as rain, snow, or dustmay be present. 
(Ha~~rdous Location only) 

Ordinary Location: (-68 only) 

~USTD 
12RN 

POLLUTION DEGREE 2: Normally only non-con-
ductive pollution occurs. Occasionally, however, a 
temporary conductivity caused by condensation 
must be expected. 

SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS 

RFI/EMI: EN-61326 
LVD: EN-6l010-1 CE 
Input: Choice of single or dual sensor input with 

measurement choices of pH/ORP, conductivityl 
resistivity, toroidal conductivity, flow, chlorine, dis­
solved oxygen, and dissolved ozone. Field-com-

missioned units allow user to change measure­
ments on either or both inputs. See combination 
guide for valid combinations. For contflcting con­
ductiVity measurements, temperature element' 
must be a Pt1 000 RTD. For other measure­
ments, use either a PttOO RTD, Pt1000 RID; or 
22k NTC (D.O. only). 

. Outputs: Two 4.20 mA or 0-20 mA isolated outputs. 
Continuously adjustable...Unear orlogarithmic. 
Maximum load 600 ohms. Outp.ut dampening with 
time constantof5 secis user-sel.ectable. 

for process measure-Alarms: Three alarm relays 


Alarm 3Gan be 
configured as a fault alarm, instead of a 

r¡ process alarm. Each relay can be configured
It ment(s) or temperature. 


logic (high or low activationindependently. Alarm 


or USP 2S*) and deadbandare uSer-programma-
ble. The USP.23*alarri can be programmedto 

aactivate when thecopductivityIs within user-
selectable percentage of the limit. 

"conductivity/resistivity meásurement only 

Relays: Form C, single pole double throw, epoxy sealed 

It . Inductive .Resistive 

28 Vdc 5,OA 3:0 A 
115 Vac 5.0 A 3.0A 
230 Vac . 5.0 A 1..5A 

Rating: 26-14 AWG wire sizeTerminal Connections 


Weight/Shipping weight (rounded up to nearest Ibar 
nearest 0.5 kg): 3 Ib (1.5 kg)/4 Ib (2:0 kg) 

2 



MODEL SOLU COMP II SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS 

CONTACTING CON DUCTIVITY( Codes-20and/or -30) 
('. 

in the range Otö20,000 ¡.S/cm.Measures conductivity 


Display choices are conductivity, resistivity, and TDS
corrections 

(total dissolved solids). Tl1ree temperature 


are available: high purity water (dilute sodium chlo­
ride), cation conductivity 
 (dilute hydrochloric acid), 
and adjustable linear temperature coefficient (0 to 
5.00%/°C). Temperature correction can be disabled, 
allowing the analyzer to display raw conductivity. 

PERFORMANCE SPECIFICATIONS ­
Range 

0.055 - 9.99 I1S/cm


10 - 50 ¡.S/cm 
0.055 - 500 ¡.S/cm 

0.055 - 5000 ¡.S/cm 

o - 5 mS/cm 

o - 20 mS/cm 

Cell constant (/cm) Accuracy,.,2 
0.01 0.9% of reading 

or :L0.002 ¡.S/cm 
0.01 :12% of reading 

0.1 :12% of reading 

or :10.1 ¡.S/cm 

1.0 :f2% cifreading 
or:i1 ¡.S/cm


1.0 :f2% of reading 
or :10.001 mS/cm 

10 :12% of reading 

or :10.01 mS/cm 

ANALYZER (CONDUCTIVITY INPUT) 

Accuracy (Resistivity)**: 0.9% of reading 

Accuracy (Temperature)**: :i0.1°C between 5°C and 
100°C; :i 1°C between 101°C and 200°C 

Stabilty: 0.5% of reading/month


Ambient Temperature Effect: :i0.05% of reading/OC 

Output Accuracy: :L0.1 mA 

Temperature correction: High purity water (dilute 
sodium chloride), cation conductivity (dilute 
hydrochloric acid), linear temperature coefficient 
(0.0 to 5.00%/°C), or none. High purity water and
cation conductivity temperature correction apply . 
between Q and 100°C. Linear temperature coeffi­
cient can be applied between -5 and 200°C. 

Measurement Range: 0.0 to 20,000 ¡.S/cm. 0.05 to 
20 Mil-em, or 0 to 10,000 ppm TDS 

Temperature Range: -5°C to 200°C (23°F to 392°F) 

12. 34 ~5/c~ 40. 3D C

7. 34pH 25. 3D C

1 whichever is greater(\ 2 Accuracy values pertain to Endurance Model 400 
Series conductivity sensors only 

RECOMMENDED SENSORS FOR 
CONDUCTIVITY: . 
The Solu Comp II is intended for use with the 

series conductivity sensorENDURANCE Model 400; 

(Pt 1000 RTD). 

Model 400 Screw-in/Insertion 

Model400VP Screw-in/lnsartion with 6.0 VP connector 

401 Screw-in/Insertion (except 401-15)Model 

Model 402 Retractable 

Model 402VP Retractable with 6.0 VP connector 

Sanitary FlangedModel 403 

Model 403VP Sanitary Flanged with 6.0 VP connector 

Flow-ThroughModel 404 

The analyzer can also be used with Rosemount 
Analytical conductivit sensor Models 140, 141, 142, and
150 having a Pi 100 RTD. . 
Refer to the table to select the appropriate cell constant. 

.. 

Ranoe, uS/cm Cell constånt,/cm 
0.0 to 50 0.01 

5 to 500 0.1 

50 to 5,000 1.0 

500 to 20,000 . 10 

Ratio Conductivity (Codes-20-30): 

The dual conductivity Solu Comp II can function as a 
ratio analyzer or recovery device (% passage or % 
rejection). Product sensor 2's conductivity reading is 
always displayed. 

Ratio 

Ratio .3325

52 4. 621 ~5/CM


%Pass 
%P assage 12. 1


52 4.621 ~5/cr.. 

%Reject 

%ReJ ec t 87.9 
52 4.621 i.5/cl" 3 



MODELSOLU COMP II SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS


. TOROIDAL CONDUCTIVITY 
 (Codes -21 and/or -31) 

When used with Model Series 200 Toroidal . RECOMMENDED SENSORS: 
Conductivity Sensors, display choices are conductivi­
ty, resistivity, and percent concentration. The percent 

Model 222 Flow-through conductivity sensor 

concentration selection includes the choice of four Model 225 Clean-in~place conductivity sensor 
common solutions (0-12% NaOH,O~15% HCI, and 0- Model 226 Large bore conductivity sensor
25% or 96-100% H2S04), The conductivity-concentra-
tion algorithms for these solutions are fully tempera- Model 228 Toroidal conductivity sensor 

turE;compensated. For other solutions, a sifTPle~to-
use menu allows the customer to enter his own data. 

five (5) data pointsThe analyzer accepts as many as 


points) or .a quadraticand fits either a linear (two (2) 


functiQn (three (3) or more points) to the data. 
Reference temperature and lineår temperature slope 
may also be adjusted for optimum results. 

PERFORMANCE SPECIFICATIONS -
MeasureînentRange: see table below Sl 1027ivS/cJYI 1e0a C 
Accuracy: :t1 % of reading, :t 5 p,S/crn 

S2 847. l¡JS/cJY 100a C

Rep",atabilUy: :t 0,25% of reading 

Stabilty: :t 0.25% of output range/month, 
.noncurJl.!ative 

Ambient Temperature Coefficient: .:to.01 % of 
reading¡OC 

Temperature Compensation: -15 to 200°C (5 to 
392PF) automatic or manuabAutoniatic requires 
a Pt1 00/1 000 RTD 

Temperature correction: Linear temperature côeffi­
cient (0.0 to 5.00'%/PC) neutral salt (dilute sodium 
chloride) or none 

INDUCTIVE SENSORS 
Conductivity Sensor 

Model Number 226 228 . 225 222 (1In.) 222 (2 in.) 

Cen. Constant" 1.0 3.0 3.0 6.0 4.0 

Minimum Range 50 250 250 500 500 

Maxlrnum Rangé 1,000,000 2,000,000 2,000,000 2,000,000 2,000,000 . 

. Typical FULL SCALE MICROSIEMENS/cm 

4 
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MODEL SOLU COMP II SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS 

pH/ORP (Codes -22 and/or -32) 
" standard pH or ORP sensor and allFor use with any 

Uniloc sensors and junction boxes with built-in diag­
nostic style preamplifiers, display choices are pH,


ORP or Redox. The aut6ratic buffer recognition fea­
, ture uses stored buffer values and theirtemperature 
curves for the most common buffer standards avail­
able worldwide. The 'analyzer Wil recognize the value 
of the buffer being'measured and perform a self' stabi­
lization check on the sensor before completing the 

temperature compen­calibration. Manual or automatic 


sation is keypad selectable. Change in pH due to 
process temperature can be compensated using a 

potentialprogrammable temperature coefficient or is 0 

pH glass and ref-point. Measurement and display of 

erence impedance helps alert the user to sensor 
maintenance needs. 

*reference impedance is suppressed with amperometric/pH 
combinations (-24, -25, -26) 

.PERFORMANCE SPECIFICATIONS ­
ANALYZER (pH INPUT) 
Measurement Range 
 (pHJ: 0 to ,14pH 

(' 
Accuracy: :iO.01 pH 

Repeatabiliy: :iO.OL pH'
\~.,' 
Stabilty: :iO.01 pH/month, non-cumulative


Temperature Coefficient: :iO.003, pH¡OC


Temperature Compensation: Pt100/Pt1000 RTD,


Automatic or Manual -15 to 100°C (5 to 212°F) 

Temperature Correction: Choose from standard 
measurement compensation, solution temperature 
correction for high purity or dilute base solutions, 
and custom temperature correction. 

PERFOR,IvANCE SPECIFICATIONS ­
ANALYZËR (ORP INPUT) 
Measurement Range (ORPJ:-1400 to +1400 mV 

Accuracy: :i2.0 mV 

Repeatabilty: :l 1.0 mV 

Stabilty: :11.0 mV/month, non-cumulative 

Temperature Coeffcient: :10.2 mV/oC


Temperature Measurement: -15 to 100°C 
(5 to 212°F) 

Temperature Correction: none required 

(~' Sl 4. 34pH 25DC 

S2 12. 
 34pH 27DC 

RECOMMENDED SENSORS FOR pH: 
Model 320B Flow Through pH 
Model 320HP High PUrity pH 
Model 328A Steam Sterilizable'pH 
Model 370 and 371 EuroSenz pH 
Mode1381+ Insertion/Submersion/Flow Through pH 
Model 385+ Insertion/Submersion/Retractable pH 
Model 389 Insertion/Submersion pH 
Model 396 Insertion/Submersion pH 
Model 396VP Insertion/Submersion pH with VP 6.0 connector 
Model 396P Insertion/Submersion pH 
Model 396PVP Insertion/Submersion pH with VP 6.0 connector 
Model 396R RetractablepH ,,'

Model 396RVP Retractable pH with VP 6.0 connector,. 
Model 397 Quik Oisconnect pH 
Model 398 Insertion/Submersion pH 
Model 398VP Insertion/Submersion with VP 6.0 connector 

,Model 398R Retractable pH 
Model 398RVP Retractable pH with VP 6.0 conneCtor 
Model 399 Insertion/Submersion pH 
Model Hx338 Steam Sterilzable pH 
Model Hx348 Steam Sterilizable pH 

RECOMMENDED SENSORS FOR ORP: 
Model 330 Flow Through ORP 
Model 371 EuroSenz ORP 

381+ Insertion/Submersion/Flow;rhrough ORPModel 

Model 385+ Insertion/Submersion/Retractable pH 
Model 389 Insertion/SubmersionORP 
Model 396Plnsertion/Submersion ORP 
Mod 396PVP Inserton/SubmersionORP with VP 6.0 connecor 
Model 396R Retractable ORP 
Model 39B Insertion/Submersion ORP 
Model 39BVP Insertion/Submersion with VP 6.0 connector 
Model 398R Retractable ORP 

398RVP Retractable ORPwith VP 6.0 connectorModel 

When used with conductivity (-20-'32 or -22-30):


Model 320HP High Purity GAP 
Mode1381+ Insertion/Submersion/Flow Throiigh ORP 
Model 385+ Insertion/Submersion/Retractable ORP 
Model 396P Insertion/Submersion ORP 
Modél396PVP Inserton/Submersion ORP with VP 6.0 connecor 
Model 396R Retractable ORP 
Model 396RVP Retractable ORP with VP 6.0 connector 

-, 
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MODEL SOLU COMP II SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS


FLOW 
on c:llmodels or stand alone, Code -23and/or -33)

(Standard 

For use with most pulse signal flow sensors,the Solu 
Comp II's user selectable units of measure include 
flow rates in GPM (Gallon per minute), LPM (liers per 
minute), or m3/hr(cubic meters pElr hour), and vèlocí­
ty in fUsec or m/sec. When cOrifigured to measure . 

,in the chosen unitflow, the unit also acts as a totalizer 


(gallons, liters, or cubic meters). 
Qual flow instruments can be configured as a % 
recovery device or a flow difference device. 

PERFORMANCE SPECIFICATIONS 
Frequency Range: 0.5.- 4000 Hz 
Flow Rate: 0 - 9999 GPM, LPM, m3/hr 

Totalized Flow: 0 -.9,999,999 Gallons; 
37,850,000 Liters; 37,850 m3 

Accuracy: :11 % (:11.5% 
 from 3000 to 4000 Hz) 
Repeatabilty: :11%


RECOMMENDED SENSORS 
+GF+Signet515IRotor-X Flow sensor Model 

515/8510- XX (PN P51530-PO) 

Fluidyne Flow Sensor Model 2300Â 
(PN Hydro-Flow~2300~A-1 0-5R-3-1-1)


Consult fEictory for other pulse type sensor compatíbilty 

52 12.34GPM


52 47. 25K Gal


FREE AND TOTAL CHLORINE (Code -24)


When used with a chlorine specific membrane-covered 
amperometric sensor, cjisplay choices are .free chlorine 
or total chlorine. (Total chlorine measurement requires 
the use of the 
 Mbdel SCS921 oroth~r sample çoridi­
tioning system). BecauSe the permeabilty of the mem­
brane is a function oftemperä.ture, a correction is nec­
essary when the sensor is 
 used at a temperature dif­
ferent from the one at which ¡twas calibrated. The 
Solu Comp II automatically applies the temperature 
correction factor. The process temperature is meas­
ured by an RTD in the sensor. An input filter all0ws the 
usertp configure the analy;ier for rapid resp~mse or 
low noise. The low noise option is recommended for 
samples containing 'less than 0.1 ppm chlorine. 
pH is also a factor in the measUrement of free chlo­
rine. An aqueoUs solution of free chlorine is a mixture 
of hypochlorous aoidahd hypochlorite ion. Therela­
tive amount of each depends on the 
 temperature and 
pH.. Generally, increasing. the pH. and temperature 
reduces the amount of hypochlorous acid in the mix­
ture. Because the response (jfthesensor to 
hypochlorous acid 
 is greater than its response to 
hypochlorite, accurate determination of chlorine 
requires knowledge of the pH and temperature of the 
sample. If the pH is relatively constant, a fixed pH cor­
reètion factor can be entered into the analyzer. If the 
pH is greater than 7 and fluctuates by more than 0.2, 
continuous measurement of 
 the pH and automatic pH 
correction is necessary. For automatic pH correction, 
select code -32 and an appropriate pH sensor. 

PERFORMANCE SPECIFICATIONS 
Measurement Range: 0-20 ppm (mg/L) chlorine. 

(as C12)


Resolution: 0.001 ppm 
Automatic pH Correction (reqÜires Code -32): 5.0 

toR5 pH 

Temperature Correction: Automatic 

in sensor) ormanual 0-50°C. Can be 

(with Pt100 RTQ
disabled if 

desired. 
Input filter: time constant 1 - .999 sec 

RECOMMENDED SENSORS.. ..' , .

Chlorine: 499A CL-01Free Chlorine or 499A CL-02 

Total Residual Chlorine (requires sample condi­
tioning) 

pH: see pH measurement section 

. 

12.34 PPrl

26. 3D C 8.34pH 
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. MODEL SOLU COMP II SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS


DISSOLVED OXYGEN (Code -25) 

Whim used with an oxygen. permeable meríbrane­
covered amperometric sensor, display choices are 

.......Ppb..orppJl.dissol~eqo?'ygen()r %saturatiop... .

'lBétclus~.the' Øerm~cli:llit5pf.themernbrclneisp~..Uì1C-
tion of temperature, a correction is necessary when 

. thë sensor is used at a temperature different from the 
one at which it was calibrated. The Solu Comp II 
automatically applies the temperature correction fac-

is measured by.an RTDtor. The process temperature 


in the sensor. Calibrating the analyzer is as simple as 
sensor to air and keying iri the baromet­exposing the 


ric pressure. If removing the sensor from the process 
is impractical, the analyzer can also be calibrated 
against a standard instrument. Solubilty correotion 
factors for liquids containing high concentrations of 

. electrolytes can be registered into the analyzer. The 
Solu Comp II automatically calculatesppb/ppm dis­
solved oxygen taking into account the high salt con­
centration. 

10.34 PP..
29.3DC 12. 34..i: 

PERFORMANCE SPECIFICATIONS 
Measurement Range: 0-20 ppm (mg/L) dissolved 

oxygen; 0-250% saturation .. . .


Resolution: 0.01 ppm; O.lppbfor 499A TrDO sensor 

(when O2 -:1.00 ppm); 0.1 % 
Mêmbrane Permeabilty:Temperature Correction tor 


Automatic (with Pt100 RTD in sensor) or manual 
O-SO°C. Can be disabled if desired. 

Input filer: 1- 255 samples 

RECOMMENDËD SENSORS

Model 499A DO Dissolved Oxygen Sensor 
Model Hx438 Steam Sterilizable Dissolved Oxygen 

Sensor 
Model Gx438 Steam Sterilizable Dissolved Oxygen 

Sensor 
Model 499A TrDO Trace Dissolved Oxygen Sensor 

(soon to be released) 

DISSOLVED OZONE (Code -26)


For use with an ozone permeable membrane-covered 
amperometric sensor. Because the permeabilty of the 
membrane is a function of temperature, a correction is 
necessary when the sensor is used at a temperature 
different from the one at which it was calibrated. The 
Solu Comp lIautomatically applies thetemperature 
correction factor. The process temperature is meas-
ur!3dp¥cm RIP lri these~s()r..TheR.~lu.CPlip Jlis/ 

. OaUoråted .ta.king' ä rn!3asU~ementof tl1edZ()~d~.level in' 
an independent chemical method andthe process by 


setting the display equal to the measured value. An 
input fiter allows the user to configure the analyzer 
for rapid response of low noise. The low noise option 
is recommended for samples containing less than 0.1 
ppm dissolved ozone. 

10.34 PP..
29. 3D C 12. 34r'ii: 

PERFORMANCE SPECIFICATIONS 
Measurement Range: 0-10 ppm (mg/L) 
Resolution: 0.001 ppm dissolved ozone 
Temperature Correction for Memb.rane Permeabilty: 

Automatic (with Pt100 RTD in sensor) or 
manual a-35°C. Can be disabled if desired. 

Input filer: time constant 1 - 999 sec 

RECOMMENDED SENSOR

. Model 499A OZ Dissolved Ozone Sensor 

WITH A MODELLOOP SPECIFICATIONS 

499A OZ SENSOR 
Loop Accuracy: :i5% of reading or :i3 ppb at 25°C, 

whichever is greater 
. Repeatabilty: :t2% of reading at a constant tempera­

ture 

.. 
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MODEL SOLU COMP II SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS


1.3 ORDERING INFORMATION
The Solu Camp II analyzers offer the choice of single or dual sensor input with measurement choices of pH/ORP, conductivi-
ty/resistivity, toroidal conductivity, flow, chlorine, dissolved oxygen, and dissolved ozone. See combination guide (on the fol­
lowing page) forvalid combinations. Standard features include two isolated outputs, three alarm relays, customizable two-line 
display, and temperature correction. . 

MODEL 1055 SOLU COMP II ANALYZER 

CODE POWER . 

01 115/230 Vac, 50/60 Hz 
02 24 Vdc 

.CODE MOUNTING 
10 Panel mountina enclosure 
11 Pipe/Surface mounting enclosure (Pipe mounting requires 

CODE MEASUREMENT1(Reauired Selection) 
20 Contactina Conductivitv 
21 Toroidal Conductivitv 
22 oH/ORP 
23 Flow 
24 Chlorine 
25 Dissolved Oxvaen 
26 Ozone 

CODE MEASUREMENT 2 (OoUona!) 
30 Contactina Conductivitv 
31 Toroidal Conductivitv. 
32 oH/ORP 
33 Flow 

CODE 
68 I ~~~~~:V~i 

. " .' 

. 

. 

accory kit F'N 23820-00) 

. '. 

'. 

the abilty to commission the Solu Comp II to any valid measurementField Commisssioned Suites option offers the user 


combination. This feature provides tt:e benefit of a reduction in the number of spare instruments required to meetemergency 
inventory needs. Please refer to the Suites tables (on the following page) Jor valid measurement combinations. Suites include 
a complete set of instrument wiring labels. 

MODEL 1055 SOLU COMP II ANALYZER 
CODE POWER 

01 '115/230 Vac, 50/60 Hz 
02 24 Vdc 

.,
CODE MOUNTING . 

10 Pilnelmountina enclosure 

11 Pipe/Surface mounting enclosure (PiPe monting requires accessry kit PN 23820-00) 

CODE FIELD-COMMISSIONEDSUITE$ (Ootiona!) see tables below 
S1 Suite 1 - Field Commissioned Measurement (basic) 

S1A Suite 1 - Field Commissioned Measurement (includes amDerometric) 
S2 Suite 2 - Field Commissioned Measurement (basic\ 

S2A Suite 2 - Field Commissioned Measurement (includes amperometric) 

CODE OPTIONAL 
1- ­OM Dual Measurement 

CODE OPTIONAL 
I8 68 UL Approval' 



MODEL SOLU COMP II ~ECTIQN1,(l 
DESCRIPTION AND SPECIFICATIONS 

GUIDECOMBINATION 

Field COnimisslofi,d fi~a$urerrent Choices
Measurement Choices 1 . ... .. .Suite 

I'in ev.rucI, 
NOhO pHIORi' 

Q 

.. 
.10 
10 

Flow u 

T ..,.ldl


CØliiiiKy 

Chlori Toroidal 
Ciiniacly 

oz-
l :;j'Åv~¡JaJa 

i 'Not ~i¡Åitiibkt


Field Commissioned MeaSul'ment Choices 
Sulte2 

Du Mellureenl (OM)


tIane 9H1l;lRP Fli-


,KIkP 

FlowQ 

. For D.O. sensors with 22k thermislor, 
use Suite 1 only. 

., 

G) 

E 
o .. 
G)
Q, 
E 

( 
.. 

I ; I Av_Ube 

I I No ..AillOlo 9 



SECTION 1.0MODEL SOLU COMP II 
DESCRIPTION AND SPECIFICATIONS


ACCESSORIES (Weights are rounded up to nearest whole Ibar 0.5 
kg) 

PART NUMBER DESCRIPTION WEIGHT SHIPPING WT. 
. 

23820-00 Pipe mounting kil, includes U-bolts, mounting bracket, nuts, 2 Ib (1.0 kg) 4 Ib (~.Okg) 

, wasl¡ers, and screws (complete) 
.. .. .. 

23554-00 Gland fittngs, PG 13.5, 5 per package 1 Ib (0.5 kg) . .21b (1.0 kg) . 

9240048~00 Tag, stainless steel (specify marking) 1 Ib (0.5 kg) 1 Ip (0.5 kg) 
. 

pH INPUT 

9210012 Buffer Solution, 4.01 pH, 16 oz: 
-. . .. . 1 Ib (0.5 kg) 2 Ib (1.0 kg) 

9210013 Buffer Solution, 6.86 pH, 16 oz. 1 Ib (O.S kg) 2Ib (1.0 kg) 

9210014 Buffer Solution, 9.18 pH, 16 oz. 1 Ib (0.5 kg) 2 Ib (1.0 kg) 

CONDUCTIVITY INPUT . . 

SS-1 ConductivityStandard, 1409 ¡.S/cm at 25°C, 1 quart (945 mL) 2Ib(1.0 kg) 4Ib(2.0 kg) 

SS-1A Conductivity Standard, 1409l.S/cm at 25°C, 1 gallon (3785 mL) 9 Ib (4.0 kg) 11clli(5.0kg) 

SS-5 Conductivity Standard, 1000 ¡.S/cm at 25°C, 1 quart (945 mL) 21b (1.0 kg) . 4 Ib(2.0kg) . 

SS-5A Conductivity Standard, 1000 ¡.S/cm at 25°C, 1 gallon (3785 mL) 9 Ib (4:0 kg) 11 Ib (5.0 kg) 

SS-6 Conductivity Standard, 200 ¡.S/cm at 25°C, 1 quart (945 mL) 21b (1.0 kg) 4 Ib (2.0 kg) . 

SS-6A Conductivity Standard, 200 ¡.S/cm at 25°C, 1 gallon (3785mL) 9 Ib (4.0 kg) 11 Ib (5.0 kg) 

88-7 Conductivity Standard, 5000 ¡.8/cm at 25°C, 1 quart (945 mL) 2 Ib (1.0 kg) 4 Ib (2.0 kg) 

88-7A . Conductivity Standard, 5000 ¡.8/cm at 25°C, 1 gallon (3785 mL) . ... 
91b (4.0 kg) 111b (5:0 kg) 

-. 
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MODEL SOLU COMP II SECTION 2;0 
INSTALLATION 

SECTION 2.0.

INSTAllATION 

! 

2.1 UNPACKING AND INSPECTION
2.2 INSTAllATION

2.1 UNPACKING AND INSPECTION
Inspect the shipping container. If it is damaged, contact the shipper immediately for instructions. Save the box. If 
there is no apparent damage, unpack the container. Be sure all items shown on the packing list are present. If 
items are missing, notify Rosemount Analytical immediately. 

2.2 INSTALLATION
Information2.2.1 General 

1 . Although the analyzer is suitable for outdoor use, do not install it in direct sunlight or in areas of extreme tem­
peratures. 

2. Install the analyzer in an area where vibrations and electromagnetic and radio frequency interference are min-

imized or absent. 

3. Keep the analyzer and sensor wiring. at least one foot from high voltage conductors. Be sure there is easy
access to the analyzer. 

4. AC power and relay wiring should not enter via top conduit openings and should be kept separated
from other wiring in the analyzer after installation. 

5. The analyzer is suitable for panel, pipe, or surface mounting. Refer to the table below.

6. See Section 3.1 for removal of conduit knockouts.

Type of Mounting Section 

Panel 2.2.2 

Pipe 2.2.3 

Surface 2.2.4 

7. To reduce the likelihood of stress on wiring connections, the hinged front panel (-11 models) shall not be
removed from the base during wiring installation, and there shall be sufficient wire leads to avoid stress on 
conductors. 

8. For UL-approved models (-68), the clear wiring shield must be installed prior to operation.

t 
~ 
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MODEL SOLU COMP II SECTION 2.0 
INSTALLATION 

2.2.2 Panel Mounting.

021.41 KNOCKOUT
.843 2 PLACES


41.7 
1.64 

94.5 
3.172"" /0--------------------:/ ¡


PANEL MOUNT GASKET lPANEL 9; ;; MAX. 

154.9 
6.10 

154.9 
6.10 (-/~~~\.-J~G 

( ..- -...j 

V' 

o fl
.843 
2 PLACES


-r=-
94.5REF 
3.72 r-

138.5 + 0.5 
5 . 4 5 ~ . 02 

& DO NOT OPERATE OR ENERG i ZE 
INS TRUME NT WITH CASE OPEN. 

FIGURE 2-1. Panel Mount Installation 

Access to the wiring terminals is through the rear cover. Four screws hold the cover in place. 

MILLIMETER 

INCHIi.. ~I I 

(4 PLACES L


5 . 4 5 ~ . 02 

.06r138.5 + 0.5 R 1.5


MAX RAD i US 
4 PLACES


PANEL CUT-OUT


41055Cll IT ­IOWG. NO.


12 



MODEL SOLU COMP II SECTION 2.0 
INSTALLATION 

2.2.3 Pipe Mounting.

183 

II. 
MILLIMETER ~I I 7.2INCH 

33.4
158.2 1.32
6.23 

82.0 
3.23 

r~~ 
'- -­


I I 

i I190 Ie:: U~;: =t 17.5 I I 1658~".~158.2 6.5
I I6.23 ~~G 
I I(~MA ..o..1 
i I J 

PN -23820~OO


SCREW 

6.9.85 
2.750 

021.41 GASKET.843 I 
3 CONDUIT

OPEN I NG 

PN 23820-00 

71.37 
2.810 

& DO NOT OPERATE OR ENERG I ZE 41055CIO ITlIDWG. NO.
INSTRUMENT W!TH CASE OPEN. 

FIGURE 2-2. pipe Mount Installation. 
.: The front panel is hinged at the bottom. The panel swings down for access to the wiring terminals. 

K¡,,., 
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MODEL SOLU COMP II SECTION 2.0 
INSTALLATION 

2.2.4 Surface Mounting.

MILLIMETER
WALL .1 I
BY OTHERS Ii 0( 

INCH 

158.2 6?"0--
6.23 3.23 I 

18---- ..._".'" - -".__.. 4 PLACES 

SCREW.8".~~158.2 ~~6.23 ~G 
( -- - _.)


'/ 

WALL (REF 1 

SCREW 

£9,65 
2.750 

GASKE T 

WALL (REF) 

3.40
76.20 ø .134 4 PLACESr-Ð1 

r-+ 
76.20 
3.0

L+ + 

HOLE PATTERN


Lt DO NOT OPERATE OR ENERG I ZEINS TRUMENT WITH CASE OPEN. rW~~0655ci2 Lr 

FIGURE 2-3. Surface Mountlnstallation 

The front panel is hinged at the bottom. The panel swings down for access to the wiring terminals. 

14 



MODEL SOLU COMP II SECTION 3.0 
WIRING 

SECTION 3.0.

WIRING 

.. 3.1 PREPARING CONDUIT OPENINGS 
3.2 POWER, ALARM, OUTPUT, AND SENSOR 

CONNECTIONS 

3.1 PREPARING CONDUIT OPENINGS
The number of conduit openings and the location depend on 
the modeL.


Model Descri pti all Conduit openings 

1055-10 panel mount two open, three knockouts 

1055-11 surface or pipe mount three open, no knockouts 

Conduit openings accept 1/2-inch conduit fittings or PG 13.5 . 
cable glands. To keep the case watertight, block unused 
openings with NEMA 4X or IP65 conduit plugs. 

NOTE 

Use watertight fittings and hubs that comply with the 
requirements of UL514B. Connect the conduit hub to the 
conduit before attaching the fitting'to the analyzer (UL508- FIGURE 3-1. Removing the Knockouts

26.16). 

Figure 3-1 shows how to remove the knockouts. The knockout grooves are on the outside of the case. Place the
it approximately along the groove. Rap the screwdriver sharplyscrewdriver blade on the inside of the case and align 


with a hammer until the groove cracks. Move the screwdriver to an uncracked portion of the groove and continue 
the process until the knockout falls out. Use a small knife blade to remove the flash from the inside of the hole. 

3.2 POWER, ALARM, OUTPUT, AND SENSOR CONNECTIONS
The positions of the power, alarm, output, and sen-The Solu Comp II is available in two mounting configurations. 


sor terminal blocks are different in each. Refer to the table to find the correct drawing. 

For best EMI/RFI protection use MODEL MOUNTING POWER FIGURE 
shielded output signal cable 1 0550H-01-1 0 Panel . 115/230 Vac 3~2 
enclosed in an earth-grounded 24 Vdc 3-3
metal conduit. Connect the 1 0550H-02-1 0 

Surface/Pine 115/230 Vac 3-4
to earth ground at termi- 1055nH-01-11 

24 vdc 3-5shield 

nal 4 on TS1. 10550H-02-11 

AC wiring should be 14 gauge or greater. Provide a switch or breaker to disconnect the analyzer from the main power 
supply. Install the switch or breaker near the analyzer ahd label it as the disconnecting device for the analyzer. 

AC connections and grounding must be in compliance 
with UL 508 or local electrical code. DO NOT apply 

~ pow.r to tho analyz.r until all .I.ctrlcal conn.ctlons are 
It WARNING: RISK OF ELECTRICAL SHOCK
verified and secure. 

"' 

Keep sensor and output signal wiring separate from power wiring. Do not run sensor and power wiring in the same 
conduit or close together ina cable tray. 

Refer to the sensor manual or wiring sheet to identify the sensor wire colors and functions. 
15 
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SECTION 3.0
MODEL SOLU COMP II WIRING 

J NOT USED


INNER ORA1N


RTD IN 1
 REFERENCE SHIELD 1 .

RTO SENSE 1 

pH/ORP IN 1T84 
pH/ORP SH InD 1 .1 NO PREAMP)


pH/ORP SH (ELD 1 (PREAMP.)


SOLUTI ON GND 1

REFERENCE IN 1 

,GREF.ERENCE I N 2


5 .R,~f~RENCE SH I ElD 2

4._SQLUTI ON GNO 2 2 NEUTRAL


3 pH/ORPSH IELO 2 (PREAMP)


2 pH/ORPStlIELD 2( NO PREAMP)


. . ...........1PH/9RF'lN2


'if:tfr;~Il~D T87~


1055 ., 

DUAL pH


T81 

r; EARTH GND

-= 3 230 VAC


&1 115 VAC


n =- =­
onoanoonaiCyy y 
ALARM 3 ALARM 2 ALARM 1

.'"."".-,-. "".' --'". "

.FIGlJ RE 3-2. Wiringèonnections for SoluComp II Model 1055-01-10
(PaneiMount with 115/230 Vac Power) 

pH/ORP IN 1 1055TB3 T84 
pH/ORP SH I ElD 1 (NO PREAMP i DUAL pH
1 

2 J- NOT USED pH/ORP SH I ElDl (PREAMP) 

3 INNER DRAIN 1 SOLUriON GND 1

4 RTD IN 1 REFERENCE SH I ELO 1

REFERENCE IN15 RTO SENSE 1 . 

6 RTD RETURN 1 T85 REFERENCE IN 2

7 RTO RETURN 2 REFERENCE SH IELO 2

8 RTDSENSE 2 SOLUTION GND 2

9 RTD IN 2 pH/ORP SH I ELD 2 I PREAMP) 

10 I NNER ORAl N: 2 pH/ORP SHIELD 2 (NÒ PREAMP) 

11 +5V 1 pH/ORP IN 2

12 -5V OUT 2 Or- UT 1i­T86m1 1 + +- n z z
2. NOT
T87 0I ~~ .~ ~ 'I G~ .. U5EO


ALARM 3 ALARM 2 ALARM 1
9241403-00/A 

FIGURE 3-3. Wiring Connections for Solu Comp II Model 1055-02-10 
(Panel Mount with 24 Vdc Power) .
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MODEL SOLU COMP II SECTION 3;0 
WIRING 

ALARM 2 ALARM 3 9241395-01/An i-~ ~TB;7 ~~J~ouoouozzu:zzu - + - +
1æTB6 

OUT 1 OUT 2

yy

-:5V 12 
pH/ORP IN 2 1


+5v 11


115VAC;& 
pH/ORPSHIEL02 (NO PREAJ,PI 2 

INNER DRAIN 2 10 
pH/ORP SH IEL 0 2 (PREAMP I 3
 RTD IN 2 9


NEUTRAL 2 SOLUTION GND 2 4
 RTD SENSE 2 8


230 VAC 3 REFERENCE SHIELD 2 5 RTO RETURN 2 7 

EARTH GND 4 i REFERENCE IN 2 6 TB5

RTO RETURN 1 6


TB1 REFERENCE IN 1 6 RTD SENSE 1 5 

ATDIN 1 4
REFERENCE SH I ELa 1 5


SOLUT I ON GND 1 4 INNER DRAIN 1 3 

1055 
pH/ORP SHlELD 1 (PREAMP) 3 

NOT USEa-( ~

pH/ORP SHI ELD 1 (NO PREAMP) 2

DUAL pH 
pH/ORP IN 1 1 TB4 TB3 

FIGURE 3-4. Wiring Connections for Solu Comp II ModeL1055-01-11 
(Surface/Pipe Mounting with 115/230 Vac Power) 

ALARid 2 ALARM 3n i-~ ~'TB7o .u 0 au a NOT 3
.ZZU%%U - + - + USED r 2;y y 11 TB6


OUT lOUT 2


& pH/ORP IN 2 1 

pH/ORP SH I EL 0 2 (NO PREAMP) 2 

24 vac (+)~ pHioRP SHIELD 2 (PREAMP) 3 

24 VDC (-) 2 SOLUT ION GND 2 4


EARTH GND 3 i REFERENCE SHIELD 2 5


REFERENCE IN 2 6 T85
NOT USED 4 -=


TB1 REFERENCE IN 1 6 

REFERENCE SHIELD 1 5 

SOLUTION GND 1 4


pH/ORP SHIELD 1 (PREAMP I 3

1055 

pH/ORP SHIELD 1 (NO PREAMPI 2

DUAL pH 

pH/ORP IN 1 1 T84


FIGURE 3-5. Wiring Connections for Solu Comp II Model 


(Surface/Pipe Mounting with 24 Vdc Power) 

9241403-01/A 

-5 V 1 2 

+5V 11 

INNER DRAIN 2 10


RTD IN 2 9


RTD SENSE 2 8


RTD RETURN 2 7


RTD RETURN 1 6


RTD SENSE 1 5


RTD IN 1 4


INNER ORA IN 1 3


NOT USED-( ~


TB3 

1055:;02-11 
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SECTION 4.0

OPERATIONDISPLAY AND 


4. t DISPLAY
4.2 KEYPAD
4.3 PROGRAMMING AND CALIBRATING THE SOLU COMP II - TUTORIAL
4.4 SECURITY
4.5 USING HOLD

4.1. DISPLAY
The Solu Comp II has a two-line display. 
The display can be customized to meet 
user requirements . 
 (see Section 5.11).
Figure 4-1 shows some of the displays 
available during normal operation. View 
A is the default screen for a single sen­
sor. View B is the default screen for dual 
sensors. 
The Solu Comp II has information 
screens that supplement the. dater in the 
.main display. Press Á or T to view the 

last informa­information screens. The 


tion screen is the software version. 
and . programming,During calibration 


key presses cause different displays to 
appear. The displays are self-explanato-
ry and guide the user step-by-step

through the procedure. 

4.2 KEYPAD
shows the Solu Comp II key-Figure 4-2 


pad. 

pH measured 
by sensor 1


Output 
current 

pH measured with 
sensor 1


Temperature measured 
by s&iior 1


pH measured with 
sensor 2


Temperature 

Glass(GI and 
c reference (R) Impedance 

FI.GURE 4-1. Displays During Normal O~enltion


Screen A shows pH, temperature, and current output for sensor 1. Screen 
B shows pH for sensors 1 and 2. Although screens A and B are the most . 
useful, other screens can be selected. For example, screen C shows the 
pH, temperature, and glass and reference impedance for sensor 1. If 
screen C were for sensor 2, S2 would appear in the display. See Section 
5.9 for more details.

.If the cursor is on a number, pressing ENTER 
slores the number. If the cursor Is on a aub-

Pressing MENU causes the menu or an It In a menu, prelngENTER

Menu scrn to apper. selec It The display changes to the next 

-B0~~TERI

P_.I",..'.~..Ymm".~0~ 1;' I
cursor In the direction indicated. If .

the cursor is on a numeral, preing 
.. .or ~ moves the cursor left or right Pressing EXIT ends action on the current
across the number. Pressing , or Å 8crean wilhout slorlng changes. The display
decreas8l or increase" the velue of the returna to the prevloua screen.
selected digit 

FIGURE 4-2. Solu Comp " Keypad 

Four arrow keys move the cursor around the screen. A blinking word or 
numeral show the position of the cursor. The arrow keys are also used to 
change the valueo! a numeraL. Pressing ENfER stores numbers and set­
tings and moves the display to the next screen. Pressing EXIT returns to 
the. previous screen without storing changes. Pressing MENU always 
causes the main menu screen to appear. Pressing MENU followed by 
EXIT causes the main display to appear. 
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/"-. 

.. 

HoldCal ibrat.e


F'r'o9r'.ari Dí;Spla~ 

Ca 1 i brat~e Hold 

Progral' Dìsp l.a=l 

Out.Put.s R l.arPl;s 

t1e.asure..'ent ):) 

Out.Put. Range 
Oiitpiit Confi 9ut'i? 

Oilt,Piit Rat1ge? 

/-,; out.put.1 Out.put.2 

Out. 51 Rang;?? 

4~lR B. ØL1pH 

Out! S 1 Rang;??


20piR 14.00pH 

(lutPl-¡t Range? 
Out.put. Output.2 
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SECTION 4.0 
DISPLAY AND OPERATION 

4.3 PROGRAMMING AND CALIBRATING THE SOLU COMP
II - TUTORIAL 

Setting up and caJibrating the Solu Comp Uis easy. The following tutorial 
describes how to move around in the programming menus. For practice, the 

to assign conductivity values to the 4 and 20 mAtutorial also describes how 


outputs for sensor f. '


1. ,If the' MENU screen (shown at the left)ls not already showing, press
MENU. Calibrate is blinking, which means the cursor is on Calibrate. 

2. To assign pH values .to currênt outputs, the Program sub-menu must be
open. Press" . The cursor moves to Program (Program blinking). Press 
ENTER. Pressing ENTER opens the Program sub-menu. 

3. The Program sub-menu permits the USer to set outputs, alarms, auto-
matic or manual temperature compensation, and a security code. When 
the sub-menu opens, Outputs is blinkirig, which means the cursor is on 
Outputs. Press T or ~ (or any arrow key) to move the cursor around the


display. Move the cursor to ;:;: and press ENTER to cause a second 
screen with more program items to appear. There are three screens in the 
Program menu. Pressing ;:;: and ENTER in the third screen causes the 
display to return to the first screen (Outputs, Alarms, Measurement). 

4. For practice, assign pH values to the 4 and 20 mA outputs for sensor 1.

Move the cursor to Outputs and press ENTER. 
on Output Range (blink­5. The screen shown at left appears. The cursor is 

high currenting). Output range is used to assign values to the low and 


outputs. Press ENTER. ' 
out­6. The screen shown at left appears. The Solu Comp II has two outputs, 

cursor to the desired output and pressput 1 and output 2. Move the 


ENTER. For purposes of the example, choose Output 1. 

7. The screen shown at left appears. Out1 51 in the top line means output 
assigned to1 (Out1) is assigned to sensor ~ (S1). Either output can be 


either sensor (sensor and output assignments are made under the 
Output Configure menu shown in step 5). Use the Out1 51 Range? 
screen to assign a pH value to the 4 mA output. 

a. Use the arrow key's to change the pH to the desired value. Press ..
or ~to move the cursor from digit to digit. Press Å or T to increase
or decrease the value of the digit. Holding Å or T down causes the 
numeral to continuously scroll up ordown. 

the decimal point, press .. or ~ until the cursor is on theb. To. move 

decimal point. Press Å to move the decimal point to the right. Press 
,. to move the decimal point to the left. 

c. Press'ENTERto store the settng.
left appears. Use this screen to assign a full scale8. The screen shown at 

pH valUe to the 20 mA output. Use the arrow keys to change the pH to
store the setting.the desired value. Press ENTER to 


9. The screen shown at left appears. To assign pH values to the low and
high currents for output 2, select Output 2 and follow the prompts. 

10. To return to the main menu, press MENU. To return to the main display
press MENU then EXIT, or press EXIT repeatedly until the main display 
appears. To return to the previous display press EXIT. 

NOTE 
To store values or settngs, press ENTER before pressing EXIT. 
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4.4 SECURITY
4.4.1 How the Security Code Works .

Use the security code to prevent accidental or unwanted changes to program settings, displays, and calibration. 

Ent.er 5ec.i~r i t~ 1. If a security còdehas been programmed, pressing MENU causes the 
security screen to appear.Code ØØ8


2. Enter the thrae-digit security code.

I 1)1 a 1 id C.:ide 3. If the entry is correct, the main menu screen appears. If the entry is incor-
rect, the Invalid Code screen appears. The Enter Security Code screen 
reappears after 2 seconds. 

4.4.2 B.ypassing the Security Code 

Enter 555. The main menu wil open. 

4.4.3 Setting P Security Code
See Section5.S. 

4.5 USING HOLD
4.5.1 Purpose

The analyzer output is always proportional to measured pH. To prevent unwanted alarms and improper operation 
the analyzer in hold before removing the sensor for calibration ànd 

of control systems or dosing pumps, place 


remove the analyzer from hold once calJbJation ismaintenance. Be sure to 


Hold I com. Pie. te. During hold, both outputs remain at the last value. Once in hold,the 
. analyzer remains there indefinitely. While in hold, the screen shown to the 

left appears periodically. 

4.5.2 Using the Hold Function
o choose a menu item, move the cursor to the item and press ENTER. 

To store a number or settng, press ENTER. 

Ca 1i bt-. ate Hold 1. Press MENU. The main menu screen appears. Choose Hold. 

Pt'09rar'i Displa:. 

Hold OC¡tpl..ts and 2. The Hold Outputs and Alarms? screen appears. Choose Yes t6 place 
the analyzer in hold. Choose No to take the analyzer out of hold.

Rlat'MS? Yes No 
3. The main display screen will appear. 
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SECTION 5.0 
ANAL YZERPROGRAMMING THE 

5.1 GENERAL
5.2 . CHANGING STARTUP SETTINGS
5.3 CONFIGURING AND RANGING THE OUTPUTS
5.4 CONFIGURING ALARMS AND ASSIGNING SETPOINTS

MEASUREMENT AND ACTIVATING SOLUTION5.5 SELECTING THE TYPE OF 

TEMPERATURE CORRECTION 
5.6 CHOOSING TEMPERATURE UNITS AND MANUAL OR AUTOMATIC TEM-

PERATURE COMPENSATION 
5.7 SETTING A SECURITY CODE
5.8 NOISE REJECTION
5.9 SINGLE SENSOR OR DUAL SENSOR INPUT
5.10 RESETTING FACTORY DEFAULT SETTINGS
5.11 SELECTING A DEFAULT SCREEN, LANGUAGE, AND SCREEN CONTRAST

5.1 GENERAL
This section describes how to do the following: 

1 ,configure and assign values to the current outputs 
2. configure and assign setpoints to the alarm relays

3. choose pH, ORP, or redox

4. choose temperature units and manual or automatic temperature compensation

5. seta security code

6. tell the analyzer the frequency of the ac power (needed for optimum noise rejection) 

7. tell the analyzer the number of sensors being used

8. reset the an~lyzer to factory calibration and default settings

9. select a default display screen

change a default setting, refer to the section list-
Default settings are shown in Table 5-1 on the following page. To 


ed in the table. Td reset default settings. see Section 5.10. 

5.2 CHANGING STARTUP SETTINGS
When the Solu Comp II is powered up for the first time, startup screens appear. The screens prompt the user to 
identify the number of sensors being used and whether pH, ORP, or redox is being measured. If incorrect settings 
were entered at startup, enter the correct settings now. To change the number of sensors refer to Section 5.9. To 
change the measurement, refer to Section 5.5. 

FOR BEST RESULTS, ENTER TH~ NUMBER OF SENSORS BEING USED 
BEING MEASURED 

(SECTION 5.9) AND WHETHER pH,ORP, OR REDOX IS 


PROGRAM SETTINGS. 
(SECTION 5.5) BEFORE MAKING OTHER 


."._-'.. 
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TABLE 5-1. DEFAULT SETI1NGS 

1. SENSOR-OUTPUT ASSIGNMENTS (pH, ORP, or redox is selected during Quick Start)

Sensor(s) Output 1 Output 2 Section 

Single sensor ¡. pH/ORP/Redox Temperature 5.3 and 5.9 

Dual sensor pH/ORP/Redox for sensor 1 pH/ORP/Redox for sensor 2 5.3 and 5.9 

2. OTHER OUTPUT SETTINGS

Output Dampening o or 4 mA . Mode, Section 

1 off 4 linear 5.3 

2 off 4 linear 5.3 

3. OUTPUT RANGES (pH, ORP, or redox is selected during Quick Start)

Measurement Range Section 
"pH o to 14 5.3 

ORP/Redo.x -1400 to 1400 m V 5.3 

Tempèrature o to 100°C 5.3 

4. ALARM CONFIGURATION AND SETPOINTS

Alarm 

1 2 3 Section 
Fault 5.4 

NA 5.4 
NA 5.4 

NA 5.4 

NA 5.4 

Note: For dual sensor input, alarm 2 is assigned to sensor 2. 

5. TEMPERATURE RELATED SETTINGS

Section 

Units °C 5.6 

Automatic temperature compensation On 5.6 

Solution temperature correction Off 5.5 

potential pH 7.00 5.5" Iso 

6. MISCELLANEOUS SETTINGS
. " Section 

.. 
Langi.age English ',,',' 5.11 ~ 

Hold off 4.5 

Security code 000 (no security code) 5.7 

ac power frequency 60 Hz 5.8 
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5.3 CONFIGURING AND RANGING THE OUTPUTS.
5.3.1 Purpose

two pH or ORP sensors and has two current outputs. This section describesThe Solu Comp II accepts inputs from 


how to configure and range the outputs. CONFIGURE THE OUTPUTS FIRST. 

1. Configuring an outpi.t means

a. Selecting either a 4-20 mA or 0-20 mA output,

a measurement (pH, ORP, or redox potential) to output 1 and output 2,b. Assigning a sensor and 

c. Turning on or turning off output current dampening.

d. Choosing a linear or logarithmic output.

2. Ranging the outputs means assigning values to the low (0 or 4 mAl and high (20 mA) outputs.

5.3.2 Definitions
current direct­

1. CURRENT OUTPUTS. The analyzer provides either a continuous 4-20 mA or 0-20 mA output 

outputs can be sertÒ any
Iy proportional to pH, ORP, redox potential, or temperature. The low and high current 


value in the table. 

Measurement Ranoe Recommehded Rahae 

pH o to 14 NA 

ORP/Redox -2000 tò 2000 mV NA 

Temperature -99 to 999°C or of -5 to 200°C 

2. 'ASSiGNING OUTPUTS. Figure 5-1 shows the ways in which the outputs can be assigned.

pH, ORP, or redox potential from sensor 1, or 
pH, ORP, or redox potential from sensor 2, or 
temperature from sensor 1,or


Output 1

temperature from sensor 2


Solu Comp II 
pH, ORP, or redox potential from sensor 1, or 

Output 2 pH, ORP, or redox potential from sensor 2, or 
temperature from sensor 1, or 
temperature from sensor 2


Sensor 1 Sensor 2


FIGURE 5-1. Assigning Outputs 1 and 2 

3. DAMPEN. Output dampening smooths out noisy readings. It also increases the response time öf the output.
is 5 sec. Output damp-

With output dampening the time to reach 63% of final reading following a step change 


ening does not affect the response time of the display. 

4. MODE. The current output can be made directly proportional to the displayed valt:e(linear mode) or directly
proportional to the common logarithm öf the displayed value (log mode).

( 
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5.3.3. Procedure: Configure Outputs.

To choose a menu item, move the cursòr to the item and press ENTER. 

To store a number or setting, press ENTER.
. 

screen appears. Choose Program.1. Press MENU. The main menuCa 1 ì bt'.at.e. Hold 

PrograM Displa:, 

R 1 ¿WP'IS 2. Choose Outputs.Outputs 
~le-3sut'eNent. ;- ) 

3. Choose Output Configure.Out.put. Range 
Output Conf'i gure 

4. Choose Output1 or Output2.Oi-rt.put. Conf'i g? 

Outut1 Output2 

OuUl i:=. fot-.? 5. Choose Sensor1 or Sensor2. Either sensor can be assigned to either 

Sensot'2 output. 
Sensor 1 

Oi-it.1 is fot'? 6. Choose Measurement or Temp. The output will be pH (or Redox or 
MeasureMent Ter~p ORP) if Measurement is selected or the temperature if Temp is select­

ed. 

7. Make the appropriate settings:

a. Choose 4-20 mA or 0-20 mAi

b. Choose Yes or No for output dampening.

c. Choose Linear or Log output.

8. The display returns to the Output Config? screen. Select the other out-
put or press EXIT to return to the previous screen. To return to the main 
display, press MENU followed by EXIT. 

5.3.4. Procedure: Assigning Values to the Low and High Current Outputs (Output Ranging)

To choose a menu item, move the cursor to the item and press ENTER. 
To store a number or setting, press ENTER. 

Ca 1 í brat.e Hold 1. Press MENU. The main menu screen appears. Choose Program. 

PrograM (.\ i :=.p l.a~ 

Outputs R 1 ar'P1S 2. Choose Outputs~ 

t1easi.revlent. )) 

Output Range 3. Choose Output Range. Choose Output1 or Output2.


Out.put Confi 9w'E' 4. Make the appropriate settings. 

a. Assign a value to the low current (0 mA or 4 mAl output.-. .;;
to the high current (20 mA) output.b. Assign a value 

5. The display returns to the Output Range screen. Select the other output -
to the main dis- .or press EXIT to return to the previous screen. To return 


play, press MENU followed by EXIT. 
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5.4 CONFIGURING ALARMS AND ASSIGNING SETPOINTS

("5.4.1 Purpose\ 
This section describes how to do the following: 

1 . assign an alarm relay to a sensor, 

2. set the álarm logic to high or low,

3. assign values to the alarm setpoints,

4. set the alarm deadbands.

ALARM RELAYS MUST BE CONFIGURED BEFORE ASSIGNING SJ:TPOINTS. 

5.4.2 Definitions
assigned to any1. ASSIGNING ALARMS. There are three alarms (AL 1, AL2, and AL3). Alarms 1 and 2 can be 

alarm configureqas a highsehsor. For example, AL1 and AL2 can be assigned to sensor 1 with, perhaps, one 


alarm and the other as a low alarm, and AL3 can be assigned to sensor 2. Alarms are for pH, ORP, redox, or 
temperature. Alarm 3 can be assigned to either sensor or used as a fault alarm. The fault alarm activates when 

sensor or the analyzer.a fault exists in a 

2. FAULT ALARM. A fault condition exists when the Solu Comp II detects a problem with a sensor or with the
analyzerthatislikely to cause sèriously erroneous readings. If Alarm 3 was programmed as a fault alarm, the 
alarm 3 relay wil activate. The word Fault will appear alternately in the display with the reading. 

3. ALARM LOGIC, SETPOINTS, AND DEADBANDS. See Figures 5-2 and 5-3.

Alarm 
pH deactiv;ites 

High alarm -. 8 0

setpolnt . 

Deadband = 

Lowalarm -"7.0 1.0 pH unit
7.0 

setpoint 

Alann activates 

time -. time -.


FIGURE 5-2. High Alarm Logic FIGURE 5-3. Low Alarm Logic 

The alarm activates when the pH exceeds the high The alarm activates when the pH drops below the low 
setpoint. The alarm remains activated until the reading setpoint. The alarm remains activated until the reading 
drops below thevalue determined by the deadband. increases above the value determined by the dead band. 

Alarm relays are single pole-double throw (SPDT). When an alarm is activated, the coil is energized. 

When an alarm activates, AL 1, AL2, or AL3 (as appropriate) appèars periodically in the display. 

.. 

(~ 
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SECTION 5.0MODEL sOLU COMP II 
PROGRAMMING THE ANALYZER 

5.4.3 Procedure: Configuring Alarms

item and press ENTER.To choose a menu item, move the cursor to the 


To store a number or setting, press ENTER. 

Ca 1 í br.ate Hold 1. Press MENU. The main menu screen appears. Choose Program. 

PrograM D Ì£P 1 a;i 

Output.s A 1 arMS 2. Choose Alarms. 

~le.asur'evli?nt. )) 

Al arlY 5et.po i nt.s. 3. Choose Alarm Configure_ 

AlarM Configure 

Rlat'l" Config? 4. Choose Alarm 1 (AL 1), Alarm 2 (AL2), or Alarm 3 (AL3). 

AU AL2 AL3 

5. For AL 1 or AL2

RL1 is for-? a. Choose Sensor 1 or Sensor 2. For a single input configuration, the 
Sensor 1 5ensot'2 Sensor 1 Sensor 2 screen does notappear. 

llU S1 is fot'? b. Choose Measurement or Temp. 

MeasureMent. T€WiF c. Choose High or Low. 

d. Set the alarm Deadband.

6. The display returns to the Alarm Configure? screen. Select another
alarm or press EXIT to return to the previous screen. To return to the main 
display, press MENU followed by EXIT. 

RL3 is fot--? Faul t. 7. For AL3 

Sen::.Qt-l 5ensot-.2 a. Choose Sensor1, Sensor2, or Fault. 

b. For Sensor1, select High or Low and set the deadband.

c. Choosing Fault means AL3 will activate when a sensor or analyzer
fault exists. There is no user setting to make. 

8. The display returns to the Alarm Configure? screen. Select another
alarm or press EXIT to return to the previous screen. To return to the main 
display, press MENU followed by EXIT. 
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5.4.4 Procedure:PrQgramming Alarm Setpoints

To choose a menu item, move the cursor to the item and press ENTER. 

To store a number or setting, press ENTER. 

Cd i ì bpate 1. Press MENU. The main menu screen appears. Choose Program. 

DisPia~ 

2. Choose Alarms.

l'easurer'lerit 

Setpoints 3. Choose Alarm Setpoints. 

Corif í 9i-w-e


4. Choose Alarm 1 (AL 1), Alarm 2 (AL2), or Alarm 3 (AL3).
RL2 

selected (AL 1) and the configuration. The5. Th~ display shows the. alarm 

alarm is for Sensor 1(51), and the logic is high. Use the arrow keys to 
change the alarm setpoint. 

6. The display returns to the Select Alarm? screen. Select anoth~r alarm or

press EXIT to return to the previous screen. To return to the main display,
press MENU followed by EXIT. . ..


(., 

.. 

(-­
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5.5 SELECTING THE TYPE OF MEASUREMENT AND ACTIVATING SOLUTION 
TEMPERATURE CORRECTION


5.5.1 Purpose

This section describes how to do the following: 

1. Prograrn the Solu Comp II to measure pH, ORP, or redox potentiaL.

2. Select ~ solution temperature correction.

3. Change the analyzer isopotential point.

5.5.2 Definitions
1. ORP. ORP is oxidation-reduction potentiaL. It is the voltage difference between a noble metal. (usually plat-

¡num) indicator electrode and a silverlsilver chloride reference electrode. .. .


2. REDOX. Redox is redox potentiaL. Redox potential is measured the same way as ORP. The sign 'oftheredox
potential is the negative of ORP. 

2. SIGN CONVENTION. The ORP of a solution of 0.1 M iron (II) ammonium sulfate and 0.1 M iron (III) amnioni-
urn sulfate in 1 M sulfuric acid is positive. The redox potential is negative. ' 

4. SOLUTION TEMPERATURE CORRECTION. The pH of a solution, particularly an alkaline one, is a function
of temperatilre.lf the temperature changes, so does the pH, even though the concentration of the acid or base 
causing the pH remains constant. Solution 
 temperature compensation converts the pH at the measurement 
temperature to the pH at a reference temperature. The Solu Comp II corrects the pH to a reference tempera­
ture of 25°C. 

For an accurate solution temperature correction, the exact composition of the solution must be known. The 
Solu Comp II has built-in temperature corrections for high purity water and for dilute solutions of a strong base. 
The analyzer also accepts a custom correction. . ,


5. CUSTOM TEMPERATURE CORRECTION. The custom temperature correction has units of ópH/oC. The
example shows how the analyzer uses the custom correction. Suppose the pH of the solution being measured 
decreases 0.022 units for every Celsius degree rise in temperature. The temperature correction is 
-0.022pH/oC. If the pH at 20°C is 8.95, the corrected pH (at 25°C) is 8.95 + (-0.022)(25 - 20) or 8.84. 

6. ISOPOTENTIAL pH. The isopotential pH is the pH at which the cell voltage (the cell is the pH electrode, ref-
erence electrode, and solution being measured) is independent of temperature. Most pH cells have isopoten­
tial pH reasonably dose to 7.00, so the Solu Comp II assumes the cell isopotential pH is 7.00. However, cer­
tain specialized electrodes have isopotential pH different from7.00. 

NOTE 

Do NOT change the isopotential pH of the transmitter unless you are thoroughly 
familiar with the role of sensor and analyzer isopotential point in pH measure­
ment, OR the sensor operating instructions specifically state the isopotential pH 
is a value other than pH 7.00. 
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5.5.3 Procedure.

(v, 

To choose a menu item, move the cursor to the item and press ENTER. 

To store a number or setting, press ENTER. 

Cal ì bt-- at.e ,.Hold 1. Press MENU. The main menu screen appears. Choose Program. 

PrograM Disp l.a=i 

Oiitput::- i=lat'JYls 2. Choose Measurement. 

MeasureMent. )) 
Corif i g? 3. Choose Sensor 1 or Sensor 2. For a single inputconfigÙration, the 
Sensor i Sensot'2 Sensor 1 Sensor 2 screen does not appear. 

S1Measiw-e? 

Redox 

S113las£ F.3ul t. 
Enable? Yes 

Soln TeMP Corr


Sensor- Isoptnt 1


=-1 SolnTertp(:ot'r-? 
Off Ul trapure 

Sensot' Isopt.ntJl 
51: 07.0ØpH

pH 4. Choose pH, Redox, or ORP. 

ORP If you chose pH, do steps 5 through 9.. 

If you chose ORP or Redox, do step 10.


is being used.5. Choose No if a non-glass pH sensing electrode 


No 

6. Choose Soln Temp Carr or Sensor Isoptntl.

7. For Soln Temp Corr, choose Off, UltraPure, HighpH, or Custom. For

'\... Custom, enter the desired temperature coefficient.
.~. / 

8. For Sensor Isoptntl, enter the desired sensor isopotential pH. Do not
change the sensor isopotential pH unless the sensor is known to have an 
isopotential pH different from 7.00. 

9. The display returns to the screen shown in step 3. Choose Sensor 2
(conductivity) and follow the prompts. 

10. If Redox or ORP was selected, there are no further settings to make. The
2 (con­
display returns to the screen shown in step 3. Choose Sensor" 


ductivity) and follow the prompts. 

11. The display returns to the screen shown in step 3. Press EXIT tö return to
the previous screen. To return to the main display, press MENU followed 
by EXIT.


12. If TDS was selected, there are no further settings to make.The displaY
3. Press EXIT to return to the previ-returns to the screen shown in step 


ous screen. To return to the main display, press MENU followed by EXIT. 
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5.6 CHOOSING TEMPERATURE UNITS AND MANUAL OR AUTOMATIC TEMPERATURE
COMPENSATION 

5.6.1 Purpose

This section describes how to do the following: 
1. Choose temperature- displày units (DC or OF).
2. Choosè automatic or manual temperature compensation.
3. Enter a temperature for manual temperature compensation

5.6.2 Definitions
1. AUTOMATIC TEMPERATURE COMPENSATION. The analyzer uses a temperature-dependent factor to con­

vert measured cell voltage to pH. In automatic temperature compensation, the analyzer measures the tem­
perature and automatically calculates the, correct conversion factor. For maximum accuracy,useautomatictemperature compensation.' , .


2. MANUAL TEMPERATURE COMPENSATION. In manual temperature compensation, the analyzer converts
measured voltage to pH using the 'temperature' entered by the usèr. It does not use the actual process tem­
perature. Do NOT use manual temperature compensation unless the process temperature varies no more than 
about :t2°C or the pH is between 6 and 8. Manual temperature compensation is useful if the sensor tempera­
ture element has failed and a replacement sensoris not available. If manual temperature correction is select­
ed, the display wil not show the measured temperature. It wil show the manually entered value. 

5.6.3 Procedure.
item and press ENTER.To choose a menu item, move the cursor to the 


To store a number or settng, press ENTER. 

C.alíbrate Hold 1. Press Mi:NU. The main menu screen appears. Choose Program. . 

PrOgraM Displa;¡ 

Outputs i:ar'r~s 2. Choose ~~. 

t1ea:Sll~el'ent, )) 
TeMP 5€'Gur-i t~ 3. Choose Temp. 

#Sensor-s )) 

Conf i 9 TeMP? 4. Choose °C/F to change temperature units. Choose Live/Manual to turn 
0C/ L i ve/Manua 1 on (Live) or turn off (Manual) automatic temperature compensation. 

a. If °C/F is chosen, select DC or OF in the next screen. 

b. If Live/Manual ischosen, select Live or Manual for sensor 1 in the 
next screen. 

c. If Manual is chosen, enter the temperature in the next screen. The 

temperature entered in this step will be used in all subsequent meas­
urements, no matter what the process temperature is. 

d. The display will return to the Live/Manual screen for sensor 2. Make 
the desired selections for sensor 2. 

30 



MODELSOLU COMP II 'SECTION 5.0 
PROGRAMMING THE ANALVZER 

5.7 SETTING A SECURITY CODE
5.7.1 Purpose.

This section describes how to set a security code. The security code prevents program and calibration settings 
frorn accidentally being changed. Refer to Section 4.4 for additional information. 

5.7.2 Procedure.
~o choose a menu item, move the cursor to the item and press ENTER. 

or sètting, press ENTER.To store a number 


Cal ibrat.e Hüld 1. Press MENU. The main menu screen appears. Choose Program. 

Progra.. Displa': 

Oi~tputs çi i a~-'r'iS 

~leasurer',ent~ )) 2; Choose ;:;:, then Security. 

Ter~p Securi t!: 
#5ensor's ))­

3. Enter a three digit security code. The security code takes effect two min-

utes after the last key stroke. 

4. The display returns to the security menu screen. Press EXIT to return to 
the previous screen. To return to the main display, press MENU followed 
by EXIT.


i
~ 5.8 NOISE REJECTION

,'~-

5.8.1. Purpose.
in the analyzer.For maximum noise rejection, the frequency of theac power mustbe entered 


5.8.2. Procedure.

To choose a menu item, move the cursor to the item and press ENTËR. 

To store a number or settin ress ENTER. 

Ca librate Hold 1. Press MENU. The main menu screen appears. Choose Progra'm. 

Progra.. £) i sp l.a~ 

Outputs R i an;iS. 2. Choose ;:;:. 
~leasurer(ient j? 

Te..p Secw'i t~ 3. Choose ;:;:. 
#5ensot"'s )) 

Hoise Rejection 4. Choose Noise Rejection. 
Res.etRn.a 1 ::zer' )::' 

5. Enter the mains frequency, 50 Hz or 60 Hz.

6. The display returns to the Noise Rejection sgreen. To return to the main

menu, press EXIT. To return to the main display, press MENU followød by 
EXIT. 
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5.9 SINGLE SENSOR OR DUAL SENSOR INPUT
5.9.1 Purpose

The Solu Comp II accepts input from a single sensor or from two sensors. This section de¡;cribes bow Joprogram 
the analyzer for single or dual sensors. COMPLETE THIS. SECTION BEFORE DOING OTHER PROGFlAMMING. 

5.9.2 Procedure,
cursor to the item and press ENTER.To choose a menu item, move the 


To store a number or settin , ress ENTER.


Hold 1. Press MENU. The main menu screen appears. Choose Program. 

r;i sp 1.3::


R 1 arMS 2. Choose ;:~. 
~lea:surerient~ ~ :~ 

Secl1~ i t:" 3. Choose #Sensors. 
~ ;. 

setìsoi~=.? 4. Choose One or Two. Changing from Two to One wil cause some set-
To: tings to change. 

NOTE 

selected, only S1 wil be available. S2 cannot beIf One sensor is 


disabled. 

5. The display returns to the # Sensors screen. To return to the main menu,'

press MENU. To return to the main display, press MENU followed'by 
EXIT. 

5.10 RESETTING FACTORY DEFAULT SETTINGS
5.10.1 Purpose. '. 

andThis section describes how to re-install factory default values. The process also clears all fault messages 


the display to the first quick start screen.returns 

5.10.2. Procedure.

To choose a menu item, move the cursor to the item and press ENTER. 
To store a number or setting, press ENTER. 

Ca 1 i brat.€' Hold 1. Press MENU. The main menu screen appears. Choose Program. 

Progral' D ísp la~ 

oututs Rlarf'lS 2. Choose ~~. 

Ne.a:SI.Jrel"ent~ )) 
Tel'P S€'cUt~í t~ 3. Choose :;~. 
#Sensot'S ~ )-

¡'~oí:so? R.\Ject.on 4. Choose ResetAnalyzer.

ReseUlna 1 ~zet". )) 

Load tac.tOt~~ 5. Choose Yes or No. If Yes is selected, previous settings are cleared and' 
=.ettings? Yes Ho the Quick Start Menu appears. 
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SCREEN CONTRAST5.11 SELECTING A DEFAULT SCREEN, LANGUAGE, AND 

5.11.1 Purpose

This section describes how to do the following: 

1. set a default display screen

The default display screen is the screen shown during normal operation. The Solu Comp II allows the user to 
choose from a farge number of screens. Which screens are available depends on howthe analyzer was con­
figured. The following is an explanation oftheabbreviations used in the screens. 

In the display: 

. i. S means sensor. S1 is sensor 1, and S2is sensor 2. If neither S1 nor 82 appears, then the analyzer has


been configLired fora single sensor input. 

ii. G is glass electrode impedance, and R is reference electrode impedance.

2. select a language

3. change the screen contrast
To choose a menu item, move the cursor to the item and press ENTER. 

To store a number or settng, press ENTER. 

5.11.2 Procedure: Selecting a Display Screen

Ca 1 i br" at.e Hold 1. Press MENU. The main menu screen appears. Choose Display. 

PI'09raf" Di:Spla~ 

Default DisPia~ 2. Choose Default Display.

Language Conlrst 

3. Press.Å or 'f until the desired display appears. Press ENTER. For an

explanatio.n of abbreviations, see Section 5.11.1. 

4. The display returns to the screen in step 2. To return to the main menu,
press MENU. To return to the main display, press MENU followed by 
EXIT. 

5.11.3 Procedure: Choosing a Language

Cal ìbi'at.e Hold 1. Press MENU. The main menu screen appears. Choose Display. 
Progl'ar1 Displa~ 

Defaul t. Disp la:: 2. Choose Language. 

Language Cont.rast 
English Françaìs 3: Choose English, Français, Español, Deutsch, Italiano, or Portugues. 

Espano 1 )) 
4. The display returns to the screen in step 2. To return to the main menu,

press MENU. To return to the main display, press MENU followed by 
EXIT. 

( 
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5.11.2 Procedure: Changing Screen Contrast 

Ca 1 ì bt'ate 1. Press MENU. The main menu screen appears. Choose Display. 
Pro9t',;:wl 

Default Displa,= 2. Choose Contrst. 

Un it.s 

3. Press'" orT to increase or decrease the screen contrast. As contrast 

Iscroeen cont.r~-:£: 
increases, the number increases. 

4. The display returns to the screen shown in step 2. To return to the main 
menu, press MENU. To return to the main display, pressMENU followed 
by EXIT. 
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SECTION 6.0 
CALIBRATION 

6.1 INTRODUCTION
TEMPERATURE6.2 CALIBRATING 

6.3 TWO-POINT BUFFER CALIBRATION (AUTO CALIBRATION)
6.4 TWO-POINT BUFFER CALIBRATION (MANUAL CALIBRATION)
6.5 MAKING THE ANALYZER READING. MATCH A SECOND

INSTRUMENT (STANDARDIZATION) 
'6.6 ENTERING A KNOWN SLOPE 
6.7 ORP CALIBRATION

6.1 INTRODUCTION
The Calibrate Menu allows the user to calibrate the pH, ORP (or redox), and temperature response of the sensor. 

For pH sensors, two-point buffer calibration is standard. In auto calibration the Solu Camp II calculates the actual 
pH of the buffer from the nominal value entered by the user and does not accept calibration data unti readings are 
stable. In manual calibration the user enters buffer values and judges when readings are stable. The pH reading

referee instrument. Finally, if the user knowscan also be standardized, that is, forced to match the reading from a 


the electrode slope (at25DC), he can enter it directly: 

The ORP calibration is a single-point calibration against an ORP standard. 

6.2 CALIBRATING TEMPERATURE
6.2.1 Purpose

of pH in three ways.Temperature affects the measurement 

1. The analyzer uses a temper¡:tute dependent factor to convert measured cell voltage to pH. Normally, a slight
inaccuracy in the temperature reading is unimportant unless the pH reading is significantly different from 7.00. 
Even then, the error is smalL. For example, at pH 12 and 25DC, a 1 DC error produces a pH error less than :t0.02. 

2. During auto calibration, the Solu Comp II recognizes the buffer being used and calculates the actual pH of the
buffer at the measured temperature. Because the pH of most buffers changes only slightly with temperature, 
reasonable errors in temperature do not produce large errors in the buffer-pH. For example, a 1 DC error caus­


es at most an error of :t0.03 in the calculated buffer pH. 

3. The Solu Comp II can be programmed to calculate and display pH at a reference t13mperature (25°C). The
maximum change in solution pH with temperature is about :to.04 pH/DC, so a 1 DC temperature error does intro-

in solution temperature compensation is using an incor­duce a small error. However, the major source of error 


rect temperature coefficient. 

Temperature affects the measurement of ORP in a complicated fashion that is best determined empirically. 

Without calibration the accuracy of the temperature measurement is about :tO.4 DC. Calibrate the sensorlanalyzer 
combination if 

1. :t0.4 DC accuracy is not acceptable

2. the temperature measurement is suspected of being in error. Galibrate temperature by making the analyzer
the temperature measured with a standard thermometer.reading match 


( 
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6.2.2 Procedure

1. Remove the sensor from the process. Place ¡tin an insulated container of water along with a calibrated ther-
mometer. Submerge at least the bottom two inches of the sensor. Stir continuously_ 

2. Allow the sensor to reach thermal equilbrium. For some sensors, the time constant for a change in tempera-

ture is 5 min., so it may take as long as 30 min. for temperature equilbration.:. ~

3. If the sensor cannot be removed from the process, measure the temperature of a flowing sample taken from

a point as close to the sensor as possible. Let the sample continuouslyoverflowan insulated container hold­
inga calibrated thè'rmolTeter.


4.,Changethe_SòluComp II display to match the calibrated thermometer using the procedure below.


Calibrate Hold a. Press MENU. The main menu screen appears. Choose Calibrate. 
PrQgt~al"l 1) i SP l.:i:: 

b. Choose Sensor1 or Sensor2. For a single input configuration, theCal ibt-ate?


Sensor2 Sensor1 Sensor2 screen does not appear.
Sensor 1


CalSenso;)rI? c. Choose Temp. 
Ne,asurerrient. 

..Lil,)e d. If the analyzer was programmed in Section 5.6 to use the actual process 
GalSl temperature, the screen at left will appear. To calibrate the temperature, 

change the number in the second line to match the temperature ineas~ 
ured with the standard thermometer. Press ENTER. The display 
changes to the screen instep 1: 

If the analyzer was programmed to use a temperature entered by the 
user, the screen shown in step ê will appear. 

e. If the analyzer was programmed in Section 5.6 to use the temperature
~lam.la 1 T eI'IP'"? entered by the user, the screen at left wil app,ear. Change the tempera­
51: +25.0"C ture to the. desired value, then press ENTER. The analyzer wil use the 

temperature entered in this step in all measurements and calculations, no 
matter what the true temperature is. .


Ca 1 SènsQr-l ? L The screen at left wil appear. Press EXIT. 
~1easuri:wlerit T erP 

Calíbt~ate? g. Choose the other sensor and enter the temperature. 
Sensor 1 Sènsor2 

h. To return to the main display, press MENU followed by EXIT.
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. 6.3 TWO-POINT BUFFER CALIBRATION (AUTO CALIBRATION) 
. /'--~'~-, 

6.3.1 Purpose
also necessary.,1. New sensors must be calibrated before use. Regular recalibration is 


2. Use áuto calibration i'lstead of manual calibration. Auto calibration avoids common pitfalls and reduces errors.

6.3.2 Definitions

1. AUTO CALIBRATION. The'analyzer recognizes the buffers and uses temperature-corrected pH values in the 
calibration. The table lists the buffers the Solu Comp II recognizes. 

pH at 25°C Standard(s) 
(nominal pH)


1.68 NIST, DIN 19266, JS18802, BSI(see note 1) 

3.56 NIST, BSI 

.3.78 NIST 

.4.01 NIST, DIN 19266, JS18802, BSI 

6.86 NIST, DIN 19266, JSI 6802, BSI 

7.00 (see note. 2) 

7.41 NIST -. 

9.18 NIST; DIN 19266, JSI8802, BSI 

.10;01 NIST, JSI 8802, BSI .-::.: 
12.45 NIST, DIN 19266 

Institute of Standards, DIN is Deutsche Instiute fürNote 1: NIST is National 

Normung, JSI is Japan Standards Institute, and BSI is British Standards 
Institute. 

Note 2: pH 7 buffer is not a standard buffer. It is a popular' commercial buffer 
in the United States. 

The Solu Comp II also measures noise and drift and does not accept calibration data until readings are sta­
ble. Calibration data will be accepted as soon as the pH reading is constant to within 0.02 units for 10 sec­
onds. The stabilty settings cannot be changed. 

mV
the Solu Comp II suc.:2. ,SLOPE.AND OFFSET. Once 

cessfuiiy _completes the calibration, it calculates and 
and offset. The slope is Slope = limV I ÄpHdisplays the calibration slope 


reported, as the slope at 25°C. Figure 6-1 defines theterms. . 
6.3.3 Procedure

1. Obtain two buffer solutions. Ideally the buffer pH val- pH 

uesshould bracket the range of pH values to be meas- "-
ured. 7.00 pH, 0.0 mV 

2. Remove the sensor from the process liquid. If the
process and buffer temperatures are appreciably dif­
ferent; place the sensor in a container of tap water at 
the buffer temperature. Do not start the calibration until FIGURE 6-1. Calibration Slope and Offset

.. 

the sensor has reachedthe buffer temperature. Thirty 
minutes is usually adequate. 

3. Calibrate the sensor by using the procedure on the following page.(' 
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eai ibrate Hold 
Pt'o9t'.:ifi Displa~ 

Cal íbrate? 
Serlorl 5enso...2 

CalSensor.t? 
MeasureMent rer"p 

51 St.andar'di 28' 

Slope BufferCal 

518uffe...Cal? 
Auto t'lami.il 

S1RL~toCal ?


8ufter2Buffer 1 

S1Uve 7. 00pH 

Riit.oBuf1 LJai t 

5 i Lì ve 7. 00pH 

Rut.oBuf 1 7.01pH 

S 1JlLit.oCa I?


8uffer2 

Buffer2 

7'. 00pH 

LJai t


5iUve 
f.ut.oBuf2 

SiGH'set. 
Slope 

Cdl ìbr'at.e? 
Sensor 1 

Error'I Calibration I 
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a. Press MENU. The main menu screen appears. Choose Calibrate. 

b. . Choose Sensor 1 or Sensor 2. For a single 
Sensor1. Sensor2 screen does not appear. 

c. Choose Measurement. 

d. Choose BufferCal. 

e. Choose Auto. 

f. Choose Buffer1. 

1 . Be sure the glass bulbRinse the sensor with water and place it in buffer
g. 
and reference junction. are completely submerged. Swirl the sensor. 

h. The screen at left is displayed unti the reading is stable (':0.01 pH change 
in 10 see). When the reading is stable, the screen in step i appears. To 
bypass automatic stabilzation, press ENTER at any time. 

i. The top line shows the actual reading (S1 Live). The analyzer also identiies 

at 25°C). If thethe buffer and displ~ys the nominal buffer value (buffer pH 


displayed value isnot correct, press l. or T to select the correct value. The 
nominal value wil change, for example, from 7.01 pH to 6.86 pH. Press 
ENTER. 

j. The screen shown at left appears. 

k. Remove the sensor from buffer 1,rinse it with water, and place ¡tin buffer 
2. Swirl the sensor. Choose Buffer2.

i. The screen at left is displayed unti the reading is stable (-:0.02 pH change 
in 10 see). When the reading is stable, the screen in step m appears. To 
bypass automatic stabilization, press ENTER at any time. 

m. The top line shows the actual reading (S1 Live). The analyzer alsoidelJtiies 

value (buffer pH at 25°C). If thethe buffer and displays thenorninal buffer 


displayed value is not correct, press' l. arT to select the correct value. The 
nominal value wil change, for example, from 7.01, pH to 6.86 pH. Press


ENTER to accept the nominal value. 

n. If the calibration was successful, the analyzer will display the offset and 
slope (at 25°C). 

Q. If the calibration was successful and if two sensors are wired to the analyz­
er, the Calibrate? screen appears. Choose the other sensor and repeatsteps d through m. .


p. If the slope is out of range (less than 45 mV/pH or greater than 60 mV/pH),
display then returns to stept. Repeat the cal-an error screen appears. The 


ibration. 

q. To return to the main display, press MENU followed by EXIT. 

input configuration, the
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BUFFER CALIBRATION (MANUAL CALIBRATION)6.4 TWO-POINT 
~,a:': ': . 

6.4.1 Purpose
use. Regularrecalibration is also necessary.1. New sensors must be calibrated before 


2. Use manual calibration if non-standard buffers are being used; otherwise, use auto calibration. Autocalibra~
tion avoids common ..pitfalls and reduces errors. 

6.4.2 Definitions

1. MANUAL CALIBRATION. In auto calibratio"n the analyzer recognizes the buffer and uses the temperature-cor-
rected pH value in the calibration. The analyzer also measures noise and drift and does not accept calibration 

the user must judge when readings are stable anddata unti readings are stable. During manual calibration; 


look up and enter the buffer values. 

2. SLOPE AND OFFSET. Once the Solu Comp II successfullycQmpletes the calibration, it calculatesànd'dis-
plays the calibration slope and offset. The slope is reported as the slope at 25!!C. Figure 6-1 defines the terms. 

6.4.3 Procedure

1. Obtain two buffer solutions. Ideally, thébufferpHs should brackét the range of pH values to be measured. Also
function of temperature. To calibrate the sensorobtain a thermometer. The pH of most buffer solutions is. a 


properly, the pH of the buffer at the measurement temperature must be entered in the analyzer. 

from the process liquid. Ifthe process and buffer temperature are appreciably different,2. Remove the sensor 

buffer temperature. Do not start the calibration until thesen­place the senSor in a container of tap water at the 

usually adequate.sar hàsreachéd the buffer temperature. Thirty minutes is 

3. . Calibrate the sensor I,sing the procedure on the following page.
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Cal ibrat. Hold 
Prü9t'.avl Displ.ai: 

Cal ibrate?


Serisor2Sensor 1 

~ 

Ca 1 Sen2.or"1 ? 

Measureivent. Ter~p 

=-tandat'.dize 
5 lOPE? BufferCal 

S 18uff l?t'Ca l?


Auto Manual 

S1M.anual Ca l?


Bufter 1 8uffer2 

:: 1 L ì VI? 7. 00pH 

Butl 07. 00pH 

SHlanua1Ca1 ?


Buffer1 Buffer2 

S1Uve 10.00pH 
Biit2 10. 00pH 

S10ftsetJ 6rAJ 

SlOPE? 59. 16:ï25OC 

C.alíbrate? 
Sensot'l sensor2 

Er"t'or ! 

I (:a1 ibr-at.on 
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a. Press MENU, The main menu screen appears. Choose Calibrate. 

b. Choose Sensor 1 or Sensor 2. For a single input configuration, the
Sensor1 Sensor2 screen does not appear. 

c. Choose Measurement.

d. Choose BufferCal.

ManuaL.e. Choose 

f. Choose Buffer1.

g. Rinse the sensor with water and place it in buffer 1. Be sure the glass bulb 
and junction are completely submerged. Swirl the sensor. Also plàce a 
thermometer in the buffer. Press ENTER 

h. The top line shows the actual buffer reading (S1 Liv.e); Waituntithe read­
ing is stable, then note the temperature. Change the pH in the second line 
to the pH of the buffer at the measured temperature. Press ENTER. 

appears. Choose Buffer2. Rinse thesensor and ther­i. The screen at left 

buffer 2. Be suret/iebulb andjutlc-rnom!=ter with water and place them in 

tion are submerged. Swirl the sensor.' .


j. The top line shows the actual bufferreading (S1 Live). Wait until the read­
ing is stable, then note the temperature. Change the pH in the second line 
to the pH of the buffer at the measured temperature. Press ENTER. 

k. If the calibration was successful, the analyzer wil display the offset and 
slope (at 25°C). 

i. If the calibration was successful and if two sensors are wired to the ana­
lyzer, the Calibrate? screen appears. Choose the other sensor and 
repeat steps c through j. 

m. If the slope is out of range (less than 45 mY/pH or greater than 60 mV/pH), 
returns to step g. Repeat thean error screen appears. The display then
calibration. . 

n. To return to the main display, press MENU followed by EXIT. 
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6.5 MAKING THE ANALYZER READING MATCH A SECOND INSTRUMENT
(STANDARDIZATION) 

6.5,1 Purpose 
from a second or ref­

1. . The pH measured by the Solu Comp II analyzer can be changed to match the reading 

eree instrument. The-process of making the two readings agree is called standardization. 

2. During standardization, the difference between the two pH values is converted to the equivalent voltage. The
subsequent measured cell voltages before they are con-

voltage, called the reference offset, is added to all 


a standardized sensor is placed in a buffer solution, the measured pH wil differ from the bufferverted to pH. If 


pH by an amount equivàlerit to the standardization offset. 

6,5.2 Procedure 

1 . Install the sensor in the process liquid. 

2. Once readings are stable, measure the pH of the liquid using a referee instrument.

3. Because the pH of the process liquid may change if the temperature changes, measure the pH of the grab
sample immediately after taking it. 

it is best to determiné the pH ofa'êontinuously flowing sample from a point as4. For poorly buffered samples, 

close as possible to the sensor. 
the steps below.


5. Standardize the Solu Camp II analyzer by following 

Cal ibrate Hold a. Press MENU. The main menu screen appears. Choose Calibrate. 

Progt~ar(i Displatd 

Cal ibrate? b. Choose Sensor1 or Sensor2. For a single input configuration, the 
Sensor 1 Sensor'2 Sensor1 Sensor2 screen does not appear. 

Ca lSensor-1 ? c. Choose Measurement.

MeasureMent T l?f'ìP 

Sl Standa..dize d. Choose Standardize. 

SlOPE. 8iifferCal 

Líi.io? 7.00pH e. The top line shows the present pH reading. Change the pH reading in the 

Ca 151 07. 00F'H second line to match the referee instrument. Press ENTER. 

Inval id Input i f. The screen at left appears if the entered pH was greater than 14.00. The 

14.00pH display then returns to step e. Repeat the standardization.
f'lax~ 

standardize g. If the entry was accepted, the screen at left appears. To verify that the
51 new pH was accepted, return to the main display by pressing MENU fol-
Slope 8lH~fet'Cal lowed by EXIT. 

h. To standardize the second sensor, repeat steps a through e.

i. To return to the main display, press MENU followed by EXIT.

." 
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6.6 ENTERING A KNOWN SLOPE VALUE
6.6.1 Purpose

If the electrode slope is known from other measurements, it can be entered directly in the Solu Compll analyzer. 
The slope must be entered as the slope at 25°C. To calculate the slope at 25°C from the slope at temperature tOC, 

use the equation: 
298 

slope at 25°C = (slope at tOG) 
tOC + 273 

Changing the slope overrides the slope determined from the previous buffer calibration. 

6.6.2 Procedure

Cal ibrat.e Hold 1. Press MENU. The main menu screen appears, Choose Calibrate. 
Pi'o91'-3Pl Dí:=.pla:: 

Ca librate? 2. Choose Sensor1 or Sensor2. For a single input configuration, the 
Sensörl Sensor'2 Sensor1 Sensor2 screen does not appear. 

Ca 1 Senso... i ?


3, Choose Measurement.
MeasureMent T E'f'P 
51 Standard í ze


4. Choose Slope.Slope BufferCal 
Chang i n9 slope 5. The screen at left appears briefly.
overr ides bufca i . 

pH ~lQPe ;11 25"(:? 6. Change the slope to the desired value. Press ENTER. 
5 1 : 59. 1Gr'M/pH 

7. The slope must be between 45 and 60 mV/pH. If the value entered is out-
screen at left appears;side this range, the 


I Iiwal id InF-ut!


appears.S1 Standa...d íze 8. If the entry was accepted,the screen at left 

Slope Bl~ffet'.C.31 

9. To enter the slope for the other sensor, press EXIT twice. Choose the

other sensor and repeat steps 3 through 6. 

10. To return to the main display, press MENU followed by EXIT.
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6.7 ORP CALIBRATION
6.7.1 Purpose

the measured ORP agree with the ORP of a standard solu­1. For process control, it is often irnportantto make 

tion. 

2. During calibration, the measured ORP is made equal to the ORP of a standard solution at a single point.

Preparation of ORP standarpsolutions 

ASTM D1498-93 gives procedures for the preparation of iron (II) - iròn (III) and quinhydrone ORP standards. The 
iron (II) - iron (III) standard is recommended. It is fairly easy to make, is not particularly hazardous, and has a shelf 

eight-hourlife of about one year. In contrast, quinhydrone standards contain toxic quinhydrone and have only an 


shelf lie. 

Iron (II) - iron (III) standard is available from Rosemount Analytical as PN R508-160Z. The ORP of the stàndard 
solution measured against a silver~silver chloride reference electrod,s is 476:t20mA at 2ti°C. The redox potentiaUs-476:t20mAat 25°C. .

6.7~3 Procedure 

~libl"ate Ho l.d 1. Press MENU. The main menu screen appears. Choose Calibrate. 
Pr09rar\ D i Sp 1.3::1 

Calibrat.e? 2. Choose Sensor1 or Sensor2. For a single input configuration, the 
Setìsot'2 Sensor1 'Sensor2 screen does not appear.Sensor l


Ca 1 SensorH? 3. Choose Measurement. 
MeasureMent. 

Live 6001'11.) 4. The top line shows the actual ORP or redox potential(S1 Live). Once the 
CalSH +00001'\1 reading is stable, change the number in the second line to the desired 

value. Press ENTER. 

5. The display returns to the Cal Sensor screen. Press EXIT. Choose the

other sensor and repeat steps 2 through 4. 
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SECTION 7.0

MAINTENANCE. 

I' 

7.1 OVERVIEW
7.2 REPLACEMENT pARts

( 
7.1 . OVERVIEW 

The Solu Comp II analyzer needs . 
 litte routine mainténarice.' The calibration' ~ithe anaIYier~~(rs,eosöt sJiPÚld 
be checked periodically. To recalibrate the analyzer and sensor, see Section 6.0. .. .. . . .

Clean'the analyzer case and front panel by wiping with a clean soft cloth dampened with water ONLY, Do not 
use solvent; like alcohol, that might cause a buildup of static charge. 

7.2 REPLACEMENT PARTS
Many components of the analyzer are replaceable. Refsr to 
 the table below to find the correct parts diagrfl!T.. 

Model Description See Figure 
1 055pH-1 0 Panel mounting enclosure 7-1 

1 055pH-11 Pipe/surface mounting enclos.ure 7-2 

.. 
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TABLE 7-1. Replacement Parts for Solu Comp II (Panel Mount Version) 

Location in 
Figure 7-1 PN 

1 23823-00 
'" 

2 note 

3 33654-00 

4 note 

5 note 

6 note 

7 note 

8 " note 

9 note 

10 33658-00 

11 note 

11 notè 

12 note 

Description 

Panel mounting kit, includes four brackets and 
four set screws , 

Enclosure, front, fòr panel mount version, inèludeskeypad 

Gasket, front, for panel mount version 

Screw, 2-56 x 0.187 in., with integral, washer 

Oisplayboard¡ LCD' 

PCB, microprocessor 

Screw, self-tapping, #4 x 0.375 in. 

PCB, power supply, 115/230 Vac or 24 Vdc : , 

Screw, 4-40 x 0.31 in., withintegral washer 
...- . 

Gasket, rear cover, for panel mount version 

cover, rear, for panel mount version, 115/230 VacEnclosure 

Enclosurecover, rear, for panel mount version,24 Vdc 

Self-tapping screws, #6 x 1.25 in. 

SECTIQN7.0 
MAINTENANCE 

Shipping 
Weight 

21b/1.0 kg 

2 Ib/1.0 kg 

2 Ib/1.0 kg


Note: Information about circuit boards and size of screws and washers is for information only. Circuit boards, enclosure, display 
board, and screws and washers cannot be purchased from Rosemount AnalyticaL. .

Shipping weights are rounded up to the nearest whole Ib or 0.5 kg. .


...~ 

~­W" -'r,'" 

~... 
t 

(PaneiMount Version)FIGURE 7-1. Exploded View of Solu Comp II 
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TABLE 7-2. Replacement Parts for Solu Comp II (Pipe/Surface Mount Version) 

Location in Shipping ... 

Figure 7-2 PN Description Weight 

1 note Screw, 6-32 x 1.38 in. 
... 

2 ñote Washer .. . ... 

3 note Enclosure, fi'ont,for pipe/surface mount version, 
includes keypad and hinge ... . 

4 33655-00 Gasket for pipe/surfacemount vers.ion 
. d.. 

. 2 Ib/1.0 kg 
. 

5 note Screw, 2-56 x 0.187 in., with integral wa~her 
. .. . 

6 note Display board, LCD 

7 note PCB, microprocessor. .. .. ..... .. 

.. . . 

8 note Self-tapping screw,#A x 0.;375 in.c .. 

9 note PCB, powersupply, 11 i;/230. Vac 9r.24 Vdc 
-. 

10 note Scr~w, 4-4() x 0.;31 in., withintagral washer . 

. 

11 note Enclosure, rear, forpipe/surfacemQljntversión, 
includes standoffs and hinge brackets 

. . 

not shown 23833-00 Surface mount kit; consists of four self-tapping 1 Ib/0.5 kg 

. 
scraws #6 x 1.75 ¡n,and four O-rings 

is for information only. Circuitboards¡enclosure; display.Note: Information about circuit boards and size ofscraws and washers 


from Rosemount AnalyticaL .
board, and screws and washers cannot be purchased 


Shipping weights are rounded up to the nearest whole Ib or 0.5 kg. 

~.,~" 
"-"'­

FIGURE 7-2. Exploded View of Solu Comp II 
 (Pipe/Surface Mount Version) 46 
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SECTION 8.0 
TROUBLESHOOTING 

8.1 OVERVIEW 
,. 

8.2 TROUBLESHOOTING USING FAULT CODES 
IS SHOWINGTROUBLESHOOTING WHEN NO ERROR MESSAGE8.3 

8.4 SIMULATING INPUTS 
8.5 SIMULATING TEMPERATURE 
8.6 MEASURING REFERENCE VOLTAGE 

8.1 OVERVIEW
The Solu Comp II continuously monitors itself and the sensor for faults. When the analyzer detects ä fault, the 
word fault appears in the display alternately with the measurement. If alarm 3 was cpnfigured as a faLJIt, aJ.arm, 
the alarm relay will energize. The outputs do not change during a fault condition. They continue to reflect the
measured pH, ORP, or temperature. Press Å to display the fault codes. 

8.2 TROUBLESHOOTING USING FAULT CODES 

Fault Code Explanation See Section 

S1 or $2 Out of Ranoe Absolute value of measured voltaae exceeds 2500 mV 8.2.1 
" 

S1 or S2 BrokenGlass pH sensitive çilass membrane is broken "'l3.2;2 

TC1 OpenorTC2 Open RTD for sensor 1 or sensor 2 is open 8.2';3' 

TC1 Shorted or TC2 Shorted RTD for sensor 1 or sensor 2 is shorted 8.2.3 

S1 orS2 Sense Line Open 
EEPROM Failure 

RTD sense line for sensor 1 or sensor ~ is open 

EEPROM failure 
, , 

i3i4 
8.2;5 

8.2.1 Absolute Value of Measured Voltage Exceeds 2500 mV
the voltage of an ORP cell is between 2000 

The voltage of a pH cell is usually between 600 mV and -600 mY, arid 


and -2000 mY. Readings outside the range -2500 mV to 2500 mV usually indicate a problem with sensor wiring or 
analyzer electronics. 
A. If the sensor is being installed for the first time, check the wiring connections. See Section 3.3. If a junction

box is being used, be sure to check all connections at the junction box, too. 
B. If the preamplifier is in a junction box, verify that the wires supplying the power (:15 Vdc) to the preamplifier are

connected at the analyzer and junction box. 
C. Verify that the sensor is completely submerged in the process liquid.

8.2.2 pH Sensitive Glass Membrane is Broken
sensor solution ground and the inside of the

The Solu Comp II continuously measures the impedance between the 


is intact, the impedance is normally between 10 MO and 1000 MO.pH-sensing electrode. If the glass membrane 


If the membrane is cracked or broken, the impedance drops below 10 MO. If the membrane is cracked or broken, 
the sensor must be replaced. 

8.2.3 RTD for Sensor 1 or Sensor 2 Open or Shorted.
Th~ere is an open or short in the sensor RTD or wiring. 
A. If sensor is being installed for the first time, check the wiring connections. See Section 3.0.,
B. Disconnect the sensor from the analyzer and measure the resistance between the RTD lead wires. See the

sensor manual to identify the RTD leads. If there is an open or short circuit, replace the sensor. 
C. If there is no open or short, check the analyzer. See Section 8.4.
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1 or Sensor 2 is Open.8.2.4 RTD Sense Line for Sensor 

The Solu Comp II measures temperature using a three-wire RID inside the sensor. See Figure 8-3. The in and 
return leads connect the RTD to the measuring circuit in the analyzer. A third wire, called the sense line, is con­
nected to the return line. The sense line allows the analyzer to correct for the resistance of the in and return leads 
and to correct for changes in lead wire resistance with temperature. 

A. Verify that all wiring êonnections are secure.

S. The analyzer can be operated withthesense line open. The measurement will be less accurate because the 
analyzer can no longer correct for lead wire resistance and for changes in lead wire n~sistancewith ambient 
temperature. However, if the sensor is to be used at approximately constant temperature, the lead wire resist­
ance error can be eliminated by calibrating the sensor at the measurement temperature. Errors caused by 

with changes in ambient temperature cannot be eliminated.To make the errorchanges in lead wire resistance 


message disappear, connect the RTD sense and return terminals with a jumper. 

8.2.5 EEPROM Failure. '

at (800) 854-8257.Call the factory 


8.3 TROUBLESHOOTING WHEN NO ERROR MESSAGE IS SHOWING.

Problèm See Section 

New temperature during calibration more thiin 2-3°C different from the live reading .8.3.1 

Oalibration Error warning during two-point calibration 8.3,2 

Calibration Error warning during standardization 8.3.3 

Invalid Input while 
 manually entering slope 8.3.4 

Sensor does not respond to known pH changes 8.3.5 

Calibration was successful, but process pH is slightly different from expected value 8.3.6 

Calibration was successful, but.process pH is grossly wrong and/or noisy 8.3.7 

Current output too low 8.3.8 

Alarm relays do not operate when alarm setpoint is exceeded 8.3.9 
. 

Display is unreadable -- too faint or all pixels dark 8.3.10 . 

8.3.1 Difference Between Solu Comp II and Standard Thermometer is Greater Than 3°C. 

If an error message appears during a temperature calibration, check the following: 

A. Is the standard thermometer, RTD, or thermistor accurate? General purpose Iiquid-in~glass thermometers, par-
ticularly ones that have been mistreated, can have surprisingly large errors. 

B.' Is the temperature element in the pH sensor completely submerged in the test liquid? 

C. Is the standard temperature sensor submerged to the correct level?
D. Review Section 6.2.2.
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8.3.2 Calibration Error During Two-Point Calibration
calculates the


Once the two-point (manual or automatic) calibration is complete, theSolu Comp II automatically 


If the slope is greater than 60 mV/pH or less than 45 mV/pH, the analyzer displays thesensor slope (at 25°). 


Check the following: .,' ....
Calibration Error screen and does not update the calibration. 

A. Are the puffers accl.ate? Inspect the buffers for obvious signs of deterioration, sùch asturbidity or mold

growth. Neutral and slightly acidic buffers are highly susceptible to molds. Alkaline buffers (pH 9 and greater) 
if they have been exposed to air for long periods, may also be inaccurate. Alkaline,buffers absorb carbon diox~

was used in th~fa.i1ed calibrâtion,repeatthe .
ide from the atmosphere, which lowers the pH. If a high pH buffer 

a lower pH butter. For example, use pH 4
calibration using a fresh buffer. If fresh buffer is not ava.ilable, use 


and 7 buffer instead of pH 7 and 10 buffer. . ; .

hotter

B, Was adequate time allowed for temperature equilibration? If the sensor was in a process substantially 


or colder than the buffer, place it in a container of water at ambient temperature for at least 20 minutes before 
ana-

starting the calibration. Using auto calibration avoids calibration errors caused by temperature drift. The 


Iyzer will not update readings until the drift is less than 0.02 pH over 10 seconds. '. .


C. Were correct pH values entered during manual cálibration? Using auto calibration eliminateserrorscaus:ed'byimproperly entering data. .... . . ,

D. Is the sensor properly wired to the analyzer? Check the sensor wiring including any connections in àjunction

3.0.box. See Section 


instruction manua.l for cleaning instructions.E. Is the sensor dirty or coated? See the sensor 

SRef IplP 123kn F. Is the sensor faulty? With the main display showing, use ¿ or T to scroll through
(at left) is displayed. 

81 ass I P'IP 123t1\1 the information screens until the electrode impedance screen
Refer to the table for an interpretation pf the impedance readings. 
. .' .'. ..... 

REFERENCE IMPEDANCE (Ref Imp) 

less than 40 kn Normal reading, reference junction is clean. 

between 40 and 140 kn Reference junction is fouled or dirt. 
failed.Reference junction is blocked or electrolyte isdepletetl. Sensor has
greater than 140 kn 

.. 

.GLASS IMPEDANCE (Glass Imp) . . 

less than 10 Mn Glass bulb is cracked or broken. Sensor has failed, . 

between 10 and 1000 Mn Normal reading. 

greater than 1000 Mn pH sensor may be nearing the end of its servic,e Hfe. 

If the new sensor can be calibrat-
Another way of checking for a faulty sensor is to replace it with a new one.


ed, the old sensor .has failed.' .

check for a faulty analyzer is to simulate pH and temperature inputs.G. Is the analyzer faulty? The best way to 

See Section 8.4. 

8.3.3 Calibration Error during Standardization.
increased or decreased to force it to agree with the

During standardization, the millivolt signal from the pH cell is 


about 59 mY. The Solo Comp II
pH reading from a referee instrument. A unit change in pH requires an offset of 


analyzer wil dis-greater than :11400 mY, the

limits the offset to :1 1400 mY. If the standardization causes an offset 


updated. Check the following:
play the Calibration Erwr screen. The standardization wil not be 


A. Is the referee pH meter working and properly èalibrated? Check the response of the referee sensor in buffers.

B. Is the process sensor working properly? Check the process sensor in buffers.

C. Is the sensor fully immersed in the process liquid? il the sensor is not completely submerged, it niay be meas-
glass bulb and reference element. The'" pH of this film may be dif­uringthe pH of the liquid fim covering the 


f~rent from the pH of the bulk liquid. 

c_ 
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the sensor isD. Is the sensor fouled? The sensor measures the pH of the liquid adjacent to the glass bulb. If 


heav-i1y fouled, the pH of liquid trapped against the bulb may be different from the bulk liquid. 

E. Has the sensor been exposed to poisoning agents (sulfides or cyanides) or has it been exposed to extreme
temperature? Poisoning agents and high temperature can shift the reference voltage many hundred millivolts. 
To ch13ck the refarencevoltage, see Section R6,


... 

Manually Entering.Slope.8.3.4lnvi;Hd Input While 


directly into the analyzer. The Solu Comp II willIf the sensor slope is known from other sources, it can be entered 

not accept a slope (at 25°C) outside the range 45 to 60 mV/pH. See section 8.3.2 for troubleshooting sensor slope 
problems. 

8.3.5 Sensor Does Not Respond to Known pH Changes.

A. Did the expected. pH change really occur? If the process pH reading was not what was expected, check the
performance of the sensor in buffers. Also, use a second pH n'lètertoverify the change. 

B. Is the sensor properly wired to the amilyzer?

C. Is the glass bulb cracked or broken? Check the glass electrode impedance. See Section 8.3.2.

simulating the pH input.D. Is the analyzer working properly. Check the analyzer by 


8.3.6 'Buffer Calibration Is Acceptable¡Process pH Is Slightly Differentfrom Expected Value.
and a laboratory or portable instrument are nor-Differences between pH readings made with an on-line instrument 


is subject to process variables, for examplegrounq potentials, stray voltages, and ori­maL. Theon-line instrument 


or portable instrument. To make the process reading agree withentation effects that may not affect the . laboratory 

a referee instrument, see Section 6.5. 

8.3.7 Calibration Wa~ SUccessful, but Process pH Is Grossly Wrong and/or Noisy.
or noisy readings suggest aground loop (measurement system connected to earth ground at moreGrossly wrong 


.than one point), a floating system. (no earth ground), or noise being brought into the analyzer by 
the sensor cable. 

disappearThe problem arises from the process or installation. ,It is hot a fàultofthe analyzer. The problem should 


system; Check the following:once the sensor is taken out of the 


A. Is a ground loop present?
1. Verify that the system works properly in buffers. Be sure there is no direct electrical connection between 

the buffer containers and the process liquid or piping. .


process piping ()r place it2. Strip back the ends of a heavy gauge wire. Connect one end of the wire to the 


with the sensor. The wirein the process liquid. Place the other end of the wire in the container of buffer 


connection between the process and sensor.makes an electrical 


after making the connection, a ground loop exists.3. If offsets and noise appear 

B. Is the process grounded?

1. The measurement system needs one path to ground: through the process liquid and piping. Plastic pip-
ing, fiberglass tanks, and ungrounded or poorly grol,nded vessels do not provide a path.A floating system 

equipment.can. pick up stray voltages from other electrical. 


ground.2.. Ground the piping or tank to a local earth 


3. If noise stil persists, simple grounding. is not the problem. Noise is probably being carried into the instru-wiring. 'mentthrough the sensor 


C. Simplify the sensor wiring.

1. Disconnect all sensor wires at the analyzer except pHlmV IN, REFERENCE IN, RTDIN and RTD RE-
Wiring diagrams in Section xx.xx. If the sensor is wired to the nnalyzer through. a remoteTURN. See the 


junction box containing a preamplifier, disconnect the wires atthe sensor side of the junction box. 
2. Tape back the ends of the disconnected wires to keep them from making accidental connections with other

wires or terminals. 
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diagrams in
3. Connect a jumper wire between the RTD RETURN and. RTD SENSE terminals (see wiring 


r Section 3.2). Connect a second jumper wire between the REFERENCE IN and SOLUTION GROUND ter­
minals. 

4. If noise andlor offsets disappear, the interference was coming into the analyzer through one of the sensor
be operated permanently with the simplified wiring.wires. The system can . .
D. Check for extra grouñd connections or induced noise.

1 . If the sensor cable is run inside conduit, there may be a short between the cable and théconduit. Re-run
and the conduit. 

the cable outside the conduit. If symptoms disappear, there is a short between the cable 


Likely a shield is exposed and touching the conduit. Repair the cable and reinstall itin the conduit. 
as possible from power cables, relays, and

2. To avoid induced noise in the sensor cable, run it as far away 

electric motors. Keep sensor wiring out of crowded panels and cable trays. 
required to solve'be 

3. If ground loops persist, consult the factory. A visit from an experienced technician may 

the problem. 

8.3.8 Current Output Too Low.
Load resistance is too high. Maximum load is 600 o. 

8.3.9 Alarm Relays Do Not Work
A. Verify the relays are properly wired.
B. Replace power supply PCB (PN 23818-00)

8.3.10 Display is Unreadable. 

While holding down the MENU key, press i. or T until the display has the correct contrast.. .

8.4 SIMULATING INPUTS

General8.4.1 

This section describes how to simulate a pH input into the Solu Comp analyzer. To simulate a pH measurement, 
connect a standard milivoltsource töthe transmitter. If the transmitter is working properly, it wil accurately meas­
ure the input voltage and convert i\to pH. Although the general procedure is the same, the wiring details depend 
on the location of the preamplifier. 

8.4.2 Simulating pH input when the preamplifier is in the
analyzer. 
1. Turn off automatic temperature correction and solution temper-

atute correction. From the Program menu, choose Temp. Then 
choose Live/Manual and enter 25°C. See Section 5.6 for SOLUTION GND 1 

details. 
REFERENCE IN 12. Disconnect the sensor and connect a jumper wire between the

pHIN andHEFERENCE IN terminals. 
display menu choose the pH/temperature/mV screen.3. From the 

the pH should be
The measured voltage should be 0 mV and 


7.00. Because calibration data stored in the analyzèr may be
input voltage, the displayed pH may not be exact-offsetting the SOLUTION GND 2 

ly1.00. 

4. If a standard millvolt source is available, disconnect the jumper
and connect the volt-

wire between pH IN and REFERENCE IN 


age source as shown in Figure 8-1. Be sure to jumper the ref- pH IN 2 

erence and solution ground terminals.r­
i FIGURE 8-1. Simulating Inputs When 

the Preamplifier is in the Analyzer 
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in Section 6.3. Use 0.0 mV for Buffer 1 (pH 7.00) and -177.4 mV5. Calibrate the analyzer using the procedure 


it should accepUhecalibration. The slope should.for Buffer 2 (pH 10.00). If the analyzer is working properly 


be 59.16 mY/pH and the offset should be zero. 

6, To check linearity, retUrn to the main display and the pHltemperature/mV screen. Set the voltage source to the
match the values in the table.values shown in the table and verify that the pH and millvolt readings 


, 

Voltaae (mVl 
295.S 
171.5 .. 

59.2 
-59.2 

-177.5 
-295.8 

DH (at 25°) 
2.00 
4.00 
6.00 
8.00 
10.00 
12.00 

8.4.3 Simulating pH input when the preamplifier is in a
junction box.


The procedure 'is the same as described in section 8.4.2. 
Keep the connections between the analyzer and the junction 
box in place. Disconnect the sensor at the sensor side of the 
junction box and connect the voltage source as shown in 
Figure 8-2. 

input when the preamplifier is in8.4.4 Simulating pH 

the sensor. 
The preamplifier in the sensor simply converts the high 
impedance signal into a low impedance signal without 
amplifying it. To simulate pH values, follow the procedure in 
Section 8.4.2. 

8.5 SIMULATING TEMPERATURE
8.5.1 G.eneral.

The Solu Comp II accepts either a Pt100 ora Pt1000 RTp 
in a three-wire configuration. See Figure 8-3. 

r - -- - - - ----- - --- - -­
I TB1 . TB2

I 1 1I 
I 2 2

I 3 3I 
I 4 4

I 5 5I 

I TO6 6

I ANAL VZER

7 REFIN 7

8 SOLN GND 89 9

10 pH IN 10 

11 

12 

JUNCTION BOX PN 23555-0


____ ______ __ ____--J


Simulating pH Input When theFIGURE 8-2. 


Preampliier is in the Sensor. 

RTDIN 

RTD 
RTD SENSE 

RTD RETURN 

FIGURE 8-3. Three-Wire RTD Configuration. 

Although only two wires are required to connect


the analyzer, using a third (and some-the HTD to 


times fourth) wire allows the analyzer to correct 
for the resistance of the lead wires and for 
changes .inJhe lead wire resistance with tempera­

. ture; .. 
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8.5~2 Simulating temperature 

To simulate the temperature input, wire a decade box 
8"4.to the analyzer or junction box as shown in Figure. 


To check the accuracy of the temperature measure­
ment, set the resistor simulating the RTD to the values

'the table and note the temperature read-indicated in 


ings. The measured temperature might not agree with 
the value in the table. During sensor calibration'anQfh . 
set might have been applied to make Jhe measured 
temperature agree with a standardlhermdmeter;.The 
offset is also applied to the simulated resistance. The 
Solu Comp II is measuring temperature correctly if the . 
difference between measured temperatures equals 
the diference between the values in the table to with­in :l0.1°C. . 

of 'For example, start with a simulated resistance 

103.9 0, which corresponds to 10.0°C. Assume the
offset from the sensor calibration was -0.3 O. 
Because of the offset, the analyzer calcuhites tem­
perature using 103.6 O. The result is 9.2°C. Now
change the resistance to 107.8 n, which corre­
sponds to 20.0°C. The analyzer uses 107.5 n to cal-

reads 19.2°C.
culate the temperature, so the display 


displayed tem-Because the difference between the 


peratures (10.0°C) is the same as the difference 
isbetween. the simUlated t~mperatures,the analyzer 


working correctly. 

8.6 MEASURING. REFERENCE VOLTAGE
Some processes contain substances that poison or 
shift the potential of the reference electrode. Sulfide 
is a good example. Prolonged exposure to sulfide 
converts the reference electrode from a silver/silver 
chloride electrode to a silver/silver sulfide electrode. 
The change in reference voltage is several hundred 
millivolts. A good way to check for poisoning is to 

. compare the voltage of the reference electrode with 
a silver/silver chloride electrode known to be good.
The reference electrode from a new sensor is best. 
See Figure 8-5. If the reference electrode is good, 
the voltage difference should be no more than about
20 mV. A poisoned reference electrode usually 
requires replacement. 

( 
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T83 

RTD IN 1 

RTD SENSE 1 

,F~.rPRETlJ R.N 1


RiD RETURN 2


RTD, SENSE 2 

RTD IN 2 

FIGURE 8~4. Simulating RTD Inputs. 

Temp. (DC) P1100 (n) P11000 (n) 
0 100.0 1000 

10 103:9 1039 
20 .107.8 1078 

- 25 . 109.7 1097 
. 30 111.7 1117 

40 1:15.5 1155. 

50 119.4 1194 

60 123.2 1232 

70 127.1 1271 

80 130.9 1309 

85 132.8 1328 

90 134.7 1347 

100 138.5 1385 

Suspect 
sensor 

Buffer or KCI 
solution 

FIGURE 8-5. Checking for a Poisoned 
Reference Electrode. 

Refer to the sensor wiring diagram to identify the 
chloridereference leads. A laboratory silver/silver 


electrode can be used in place of the second sensor. 
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SECTION 9.0 
RETURN OF MATERIAL 

.,. 

9.1 J~ENêBAL
9.2WARRANtVREPAIR .. . 
'9'.3 NO"~'~WARRANTYREPAIR 

9.1 GENERAL.

To expedite the repair and return of instrunients, proper: communication between the customer and the factory is 
for rêpair.caIl1-9.!9-757~850Øtor àRetum Materials Authorization (RMA)important. Before returning a product
number.' . .


WARRANTY REPAIR.,9.2 

instruments stil under warranty:The following is the procedure for returning 


. 1 . Call Rosemount Analytical for authorization.


2. To verify warranty, supply the factory sales order number orthe original purchase order number. In the case

of individual parts or sub-assemblies, the serial number on theunit must be supplied. .


3. Cà.mfully package the materials and enclose your "Letter of Transmittal" (see Warranty). If possible, pack the
materials in the same manner as they were received. 

.4. Send the package prepaid to:


Rosèmount Analytical 
 Inc., Uniloc Division 
Uniloc Pivision 
2400 Barranca Parkway 
Irvine, CA 92606 

Attn: Factory Repair ­

RMA No. 

Mark the package: Returned for Repair 

Model No.


9.3 NON-WARRANTY REPAIR.

The following is the procedure for returning tor repair instruments that are no longer under warranty: 

1. Call Rosemount Analytical for authorization.. . 
2. Supply the purchase order number, and make sure to provide the name and telephone number of the individ-

ualto be contacted should additional information be needed. 

3. Do Steps 3 and 4 of Section 9.2.

NOTE 
ConsulUhe factory for additional iiiformation regarding service or repair..._ _.. _ _ ."0
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WARRANTY 

Seller warrants that the firmware wil execute the programming instructions provided by Seller, and that the Goods manufactured 
or Services provided by Seller wil be free from defects in materials or workmanship under normal use and care until the expira-

\~_c tion of the applicable warranty period. Goods are warranted for twelve (12) months from the date of initial installation or eighteen 

(18) months from the date of shipment by Seller, whichever period expires first. Consumables, such as glass electrodes,
membranes, liquid junctions, electrolyte, a-rings, catalytic beads, etc., and Seivices are warranted for a period of 90 
days fròm the date otshipment or provision. 

Products purchased by Seller from a third party for resale to Buyer ("Resale Products") shall carry only the warranty extended by 

the original manufacturer. Buyer agrees that Seller has no liabil~y for Resale Products beyond making a reasonable commercial 

effort to arrange for procurement and shipping of the Resale Products. 

If Buyer discovers any warranty defects and notifies Seller thereof in writing during the applicable warranty period, Seller shall, at 

its option, promptly correct any errors that are found by Seller in the firmware or Services, or repair or replace F.O.B. point of man­

ufacture that portion of the Goods or firmware found by Seller to be defective, or refund the purchase price of the defective por­
tion of the Goods/Services. 

All replacements or repairs necessitated by inadequate maintenance, normal wear and usage, unsuitable power sources, unsuit­
able environmental conditions, accident, misuse, improper installation, modification, repair, storage or handling, or any other 

cause not the fault of Seller are not covered by this limited warranty, and shall be at Buyets expense. Seller shall not be obligat­

ed to pay any costs or charges incurred by Buyer or any other party except as may be agreed upon in wr~ing in advance by an 

authorized Seller representative. All costs of dismantlng, reinstallation and freight and the time and expenses of Seller's person­

nel for site travel and diagnosis under this warranty clause shall be bome by Buyer unless accepted in writing by Seller. 

Goods repaired and parts replaced during the warranty period shall be in warranty for the remainder of the original warranty peri­

od or ninety (90) days, whichever is longer. This limited warranty is the only warranty made by Seller and can be amended only 
in a writing signed by an authorized representative of Seller. Except as otherwise expressly provided in the Agreement, THERE 

. ARE NO REPRESENTATIONS OR WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, AS TO MERCHANTABILITY, FIT­

NESS FOR PARTICULAR PURPOSE, OR ANY OTHER MATTER WITH RESPECT TO ANY OF THE: GOODS OR SERVICES. 

RETURN OF MATERIAL 

Material returned for repair, whether in or out of warranty, should be shipped prepaid to: 

Emerson Process Management 
Liquid Division 

2400 Barranca Parkway 
Irvine, CA 92606 

The shipping container should be marked: 

Return for Repair 

Model 

The returned material should be accompanied by a letter of transmittal which should include the following information (make a 

copy of the "Return of Materials Request" found on the last page of the Manual and provide the following thereon): 

1. Location type of service, and length of time of service of the device.

2. Description of the fault operation of the device and the circumstances of the failure.

3. . Name-anØtelephonenumber of the person to contact if there are questions about the returned materiaL.


4.Statel1ent as to whether warranty or non-warranty service is requested. 

5. Complete shipping instructions for return of the materiaL.

Adherence to these procedures will expedite handling of the returned material and wil prevent unnecessary additional charges 

for inspection and testing to determine the problem with the device. 

'i~,'¡k .~...;:.y If the material is returned for out-of-warranty repairs, a purchase order for repairs should be enclosed. 
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ESSENTIAL INSTRUCTIONS

READ THIS PAGE BEFORE PROCEEDING! 

Rosemount Analytical designs, manufactures, and tests its products 
to meet many national and international standards. Because these 
instruments are sophisticated technical products, you must properly 
install, use, and maintain them to ensure they continue to operate 
within their normal specifications. The following instructions must be 
adhered to and integrated into your safety program when installing, 
using, and maintaining Rosemount Analytical products. Failure to fol­
low the proper instructions may cause anyone of the following situa­
tions to occur: Loss of life; personal injury; property damage; damage 
to this instrument; and warranty invalidation. 

· Read all instructions prior to installing, operating, and servicing the 
product. If this Instruction Manual is not the correct manual, tele­
phone 1-800-654-7768 and the requested manual will be provided. 
Save this Instruction Manual for future reference. 

. If you do not understand any of the instructions, contact your 
Rosemount representative for clarification. 

· Follow all warnings, cautions, and instructions marked on and sup­
plied with the product. 

. Inform and educate your personnel in the proper installation, opera­
tion, and maintenance of the product. 

· Install your equipment as specified in the Installation Instructions of 
the appropriate Instruction Manual and per applicable local and 
national codes. Connect all products to the proper electrical and 
pressure sources.


· To ensure proper performance, use qualified personnel to install, 
operate, update, program, and maintain the product. 

. When replacement parts are required, ensure that qualified people 
use replacement parts specified by Rosemount. Unauthorized parts 
and procedures can affect the product's performance and place the 
safe operation of your process at risk. Look alike substitutions may 
result in fire, electrical hazards, or improper operation. 

· Ensure that all equipment doors are closed and protective covers 
are in place, except while maintenance is being performed by qual­
ified persons, to prevent electrical shock and personal injury. 

DANGER 
HAZARDOUS AREA INSTALLATION 

Installations near flammable liquids or in hazardous 
area locations must be carefully evaluated by qualified 
on site safety personnel. This sensor is not Intrinsically 
Safe or Explosion Proof. 

To secure and maintain an intrinsically safe installa­
tion, the certified safety barrier, transmitter, and sen­
sor combination must be used. The installation sys­
tem must comply with the governing approval 
agency (FM, CSA or BASEEFAICENELEC) haz­


ardous area classification requirements. Consult 
your analyzer/transmitter instruction manual for 
details. 

Proper installation, operation and servicing of this 
sensor in a Hazardous Area Installation is entirely the 
responsibility of the user. 

WARNING 
RETRACTABLE SENSORS 

Retractable sensors must not be inserted 
nor retracted when process pressures are in 
excess of 64 psig (442kPa). 

CAUTION 
SENSOR/PROCESS 

APPLICATION COMPATIBILITY


The wetted sensor materials may not be com­
patible with process composition and operating 
conditions. Application compatibilty is entirely 
the responsibility of the user. 

About This Document 
This manual contains instructions for installation and operation of the Model 385+ pH Sensor.The 
following list provides notes concerning all revisions of this document. 

Rev. Level Date Notes 
A 2/01 This is the initial release of the product manuaL. The manual has been reformatted to 

B 5/02 

C 5/03 

Emerson Process Management 

Rosemount Analytical Inc. 
2400 Barranca Parkway 
Irvine, CA 92606 USA 
Tel: (949) 757-8500 
Fax: (949) 474-7250 

hltp://www.raihome.com 

I§ Rosemount Analytical Inc. 2003 

reflect the Emerson documentation style and updated to reflect any changes in the 
product offering. 

Drawings updated throughout 

Drawing 40385+02 updated to rev. C; added drawing 41055119 - both on page 9. 

EMERSON. 
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MODEL 385+ pH/ORP SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS 

SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS 

· ADVANCED ON-LINE SENSOR DIAGNOST/CS* for use with pH/ORP analyzer/transmitter 
Models 54, 81, 3081, or 4081. 

· RETRACTABLE VERSION allows removal and replacement under pressure without 
process shutdown. 

· LONG-LIFE, TRIPLE JUNCTION REFERENCE ELECTRODE provides longer service 

,life in


applications where poisoning ions are present. 

· DISPOSABLE TEFZEL1 AND TITANIUM DESIGN provides maximum chemical resistance 
and economical advantage where minimum troubleshooting and maintenance downtime are 
of prime importance. 

1.1 FEATURES AND APPLICATIONS

The Rosemount Model 385+ Sensor is designed to 
provide advanced sensor diagnostics* available with 
Models 54 pH/ORP, 3081 pH/ORP, 4081 pH/ORP,

and 81 pH/ORP (please refer to the respective 
Product Data Sheet for complete information). These 
advanced sensor diagnostics provide preventative 
maintenance by notifying the operator for replace­
ment of an aged sensor or cleaning of a fouled sen­
sor for continuous optimum performance. 

The Model 385+ Sensor measures the pH or ORP 
(Oxidation Reduction Potential) of aqueous solutions
in pipelines, open tanks, or ponds. It is suitable for 
applications where a low cost, industrial, disposable 
sensor is required. The combination electrode fea­
tures a peripheral ceramic junction. The triple junction 
reference cell provides longer life in processes con­
taining sugar, ammonia, chlorides, sulfides or other 
poisoning ions. The Model 385+ body is constructed 
of molded, chemically resistant Tefzel in two standard 
body versions. 

The retraction version is housed in a titanium tube, 
with a plug-in style surface mount preamplifier in a 
weatherproof junction box. It is designed for use with 
a standard 1-1/2 in. ball valve assembly for process 
mounting where a separate sample stream is difficult 
or impossible to provide. The entire installation 
process is accomplished without line depressurization 
and minimal process fluid loss. Upon sensor removal, 
from the ball valve, maintenance and replacement is 
easy. 

The insertion/submersion version has two body configu­
rations: 25 ft (7.6 m) integral cable and preamplifier; 15 
ft (4.5) integral cable for use with remote preamplifier. 

1 Registered trademark of Rosemount Analytical 
 Inc.
2 Registered trademarks of E.!. du Pont de Nemours & Company 

* Patent Pending

1.2 PERFORMANCE SPECIFICATIONS

Measuring Range: pH: AccuGlass™ 1

ORP: -1400 to 1400 mV 

Percent Linearity Over pH Range 
Option 10 Option 11 

0-2 pH 94% 94% 
2-12 pH 99% 97% 
12-13 pH 97% 98% 
13-14 pH 92% 98% 

Temperature Compensation: (pH only) a to 100°C 
(32 to 212°F) 

1.3 PHYSICAL SPECIFICATIONS

Wetted Materials: Tefzel, titanium, EPDM, 316 SS 
and Teflon 1 (Code 02), Viton2, glass, ceramic 
and (ORP only) platinum. 

Maximum Process Pressure and Temperature: 
790 KPa abs (100 psig) at 100°C (212°F) 

Maximum Pressure at Retraction or Insertion 
(ball valve version): 542 KPa abs (64 psig) 

Process Connections: 1-112 in. with ball valve 
1 in. without ball valve 

Cable: PIN 9200273 (Unprepped) or PIN 23646-01 
(Prepped) 

Weight/Shipping Weight:


Submersionlinsertion: 1.6 Ib/2.8 Ib 0.7Kg 11.25 Kg 
Retraction: 6 Iblll Ib (2.7 Kg/5.0 Kg) 
Ball Valve: 5 Ibll0 Ib (2.25 Kg/4.5 Kg) 

1 



MODEL 385+ pH/ORP SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS 

1.4 ORDERING INFORMATION
The Model 385+ pH/ORP Sensor: Standard features include a Tefzel sensor body with a triple junction gel filed 
reference electrode and automatic temperature compensator housed in a titanium tube. The retractable version 
comes with a weatherproof junction box and preamplifier. The insertion/submersion version has two optional 
body configurations: integral preamplifier and 25 ft (7.6 m) integral cable, or 15 ft (4.5 m) integral cable for use 
with remote preamplifier. The 385+ is designed to be used with the Model 54 pH/ORP Analyzer, 3081 pH/ORP 
Transmitter,4081 pH/ORP Transmitter, and 81 pH/ORP Transmitter. 

MODEL 
385+ pH/ORP SENSOR 

CODE BODY CONFIGURATION (Required Selection) 

02 Retractable with Sensor-mounted Junction Box, Preampliier, and Process Connector 

03 Insertion/Submersion with Integral Preamplifier and 25 ft (7.6 m) cable 

04 Insertion/Submersion for use with Remote Preamplifier and 15 ft (4.5 m) cable 

CODE COMBINATION ELECTRODE (Required Selection) 

10 GPLR, General Purpose Low Resistivity 

11 High pH 

12 ORP (Platinum) 

NOTE: 

Option 02 recommended interconnecting cable from sensor to transmitter is Rosemount Analytical PIN 23553-00 (prepped) or PIN 9200258 
(unprepped). Specify length. 

TABLE 1-1 ACCESSORIES 

ACCESSORIES DESCRIPTION 

11275-01 Handrail mounting assembly (Code 03, 04 only) 

23550-00 Remote J-Box without preamplifier (Code 02, 03 only) 

23555-00 Remote J-Box with preamplifier, (Code 04 only) 

23166-00 Process connector, 316SS, insertion/submersion 1 in. MNPT (Code 02, 03, 04) 

23166-01 Process connector, titanium, insertion/submersion 1 in. MNPT (Code 02, 03, 04) 

9510066 Process connector, Nylon, submersion only, 1 in. MNPT (Code 03, 04) 

2 



MODEL 385+ pH/ORP SECTION 2.0 
INSTALLATION 

SECTION 2.0 
INSTAllATION 

2.1 UNPACKING AND INSPECTION. Inspect the out-
side of the carton for any damage. If damage is detect­
ed, contact the carrier immediately. Inspect the instru­
ment and hardware. Make sure all items in the packing 
list are present and in good condition. Notify the facto­
ry if any part is missing. 

NOTE 
Save the original packing cartons and 
materials as most carriers require proof of 
damage due to mishandling, etc. Also, if it 
is necessary to return the instrument to the 
factory, you must pack the instrument in 
the same manner as it was received. Refer 
to Section 6.0 for instructions. 

WARNING 
Glass electrode must be wetted at all times 
(in storage and in line) to maximize sensor 
life. 

2.2 MECHANICAL INSTALLATION. The Model 385+
is available in two versions, the retraction version


(Code 02) and the insertionlsubmersion version (Code 
03, & 04). Please refer to the appropriate secion below. 

2.2.1 Retraction Option. (Code option -02) The Model

385+ Sensor may be installed through a weldalet or in 
a pipe tee or "Y", as shown in Figure 2-1, when used 
with a ball valve. Insert the end of the sensor to a depth 
sufficient to ensure that the glass bulb is continuously 
wetted by the process fluid. The Model 385+ can also 
be inserted directly into the process without the use of 
a ball valve for applications not requiring continuous


operation during sensor maintenance (Figure 2-2). 
ALLOW SUFFICIENT ROOM FOR SAFE RETRAC­
TION AND INSERTION OF THE SENSOR. PERSON­
NEL SHOULD HAVE ROOM FOR STABLE FOOTING 
WHILE PERFORMING REMOVAL OR INSERTION 
OF THE SENSOR. 
The sensor must be mounted within 10-90 degrees of 
the horizontal with the tip pointed downward, thus 
keeping air bubbles out of the pH sensitive glass bulb. 
Bubbles settled in the glass bulb disrupt the electrical 
continuity between the pH sensitive glass and the sil­
verlsilver chloride measuring element. 
If the retraction version is to be installed without a ball 
valve follow the installation procedure for insertion 
service (Section 2.2.2). Perform the following steps for 
sensor installation through a ball valve: 

1 . Carefully remove the liquid filled rubber boot which 
protects the glass electrode and keeps the liquid 
junction wet during shipping and storage. Discard 
the liquid and boot. Make sure the lubricated O-ring 
is in place in the groove inside the male connector 
on the sensor body (Figure 4-1, item A). 

CAUTION 
Buffer solution, in the vinyl boot, may cause 
skin or eve irritation 

2. With the male connector on the sensor's body,
insert the sensor into the ball valve until it gently 
touches the closed valve. The molded electrode 
guard will protect the glass bulb from breakage. 

3. Thread the male connector body tightly into the ball
valve assembly. DO NOT tighten the hex nut on the 
male connector body; doing so would not allow the 
sensor to be inserted through the ball valve. 

4. Pull back hard on the sensor assembly, as if trying
to remove the sensor, to be certain that the sensor 
cannot come free of the ball valve assembly. The 
built-in retraction stop will butt against the shoulder 
of the male connector if properly installed. 

CAUTION 
The sensor must be captured by the valve 
assembly and the male connector so that it 
cannot be blown free by process pressure if 
mishandled during insertion or retraction. 

5. After confirming that the sensor assembly is prop-

erly secured by the valve assembly, the valve may 
be opened and the sensor positioned into the 
process at the desired depth and orientation. 

6. While holding the sensor in position, tighten the
hex nut of the male connector to firmly secure the 
sensor in place. When the hex nut is tightened, the 
Teflon ferrule inside the compression fitting 
clamps the sensor tube. (See Figure 4-2.) 

CAUTION 
Over tightening the hex nut may damage 
the ferrule. 

NOTE 
A stainless steel ferrule is available if the 
TEFLON ferrule does not inadequately 
grip. When using the metallic ferrule, care 
must be taken to avoid over tightening and 
damaging the sensor tube. If the male con­
nector leaks during insertion or retraction, 
replace the O-ring in the male connector. 

3 



MODEL 385+ pH/ORP 

2.2.2 Submersion/lnsertion Option. Code Option -03

& -04). Figure 2-3 and Figure 2-4. The Model 385+ 
Sensor may be installed through a weldalet or a pipe 
tee or "Y" when used with a process connector (PIN


23166-00-01). For submersion service, a process con­
nector (PIN 23166-00-01 or 9510066) may be used 
with a water tight 1 in. schedule 80 CPVC or PVDF 
standpipe conduit. Refer to Figure 2-5. Tapered


threads in plastic tend to loosen after installation. It is 
therefore recommended that TEFLON tape be used on 
the threads and that the tightness of the connection be 
checked frequently to assure that no loosening has 
occurred. The sensor should be installed within 800 of 
vertical, with the electrode facing down. 

WELDALET (1112 in. FPTJ 

L1O~ 

SECTION 2.0 
INSTALLATION 

2.3 ELECTRICAL INSTALLATION. Make electrical
connections as shown on Figures 2-6 through 2-11 
using the following guidelines:


1. Pay particular attention to the analyzer or transmit-
ter model number when following details on the 
wiring diagrams to ensure that the connections are 
made to the proper terminals. 

2. Use Rosemount custom cable PN 9200273.

3. The maximum distance from the sensor to the ana-
lyzer is 15 ft without an integral preamplifier. 

4. Signal cable should be run in a dedicated conduit

and should be kept away from AC power lines. 

ELECTRODE 
HOUSING TIP 

ADAPTER FITTING 
(1112 in. FPT I..J 

-i FLOW 

PIPE TEE .. FLOW 

FIGURE 2-1. Typical Mounting Details-Retraction Version 
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MODEL 385+ pH/ORP SECTION 2.0 
INSTALLATION 

WHEN INCH AND METRIC DIMS 
ARE GIVEN 

I.. MILUMETER 
INCH 

SEE DRAWING 40385+02 
OR DRAWING 40385+19

FOR VIEW A-A 
(WIRING DETA.rLSJ 

~ SCREW CAP


JUNCTION BOX


TO TRANSMI TTER 3~ IN FPT

RECOMMENOED FLEX CONDUIT


.50 
1 I N X 3/4 IN NPT
12.70 JUNCTION BOX 
MALE CONNECTOR

WITH EPDM O-RING


----K r T. O-R I NG

1 PN 23594-01 

HEX NUTS

1 I N X 1 IN NPT

MALE CONNECTOR


1"2 IN X 1 WITH EPDM O-RING 
REDUC I NG CAUT I ON

23.03 yO CoUPL I NG Res i duo I pressure and ~
o -J process may iema i n584.93 S! 6 ~ 1 1"2 I N MP T trapped between ba I I-,,,0 CLOSE NIPPLE va I ve and mo i e connector.",N~

"" M e- Pressure/Temperature rot i ng:
N (L-' 0 100 psig at 100'C.


-JZ Max i mum pressure at retract i on:
"' (L 64 ps;g. 543 KPain~ 

1"2 IN FPT
 HANDLE, LATCH LOCK
16.13 BALL VALVE 
409.7 13.13 

333.38 

ø~ HOUSING

6.0 25.4 

152.4 APPRoX


ø~ RETRACTION

28.7 STOP COLLAR

TC 

pH/OPR ELECTRODE


6 WARNING: 00 NOT RETRACT SENSOR IF PROCESS

PRESSURE EXCEEDS 64 PSIG 1543 kpol


5 WETTED MATERIALS: 316 SST. TITANIUM

TEFZEL. VITON, EPDM, GLASS OR PLATINUM.


4 SEE DRAWING NO. 40385+02 OR 40385+19 FOR

WIRlNG DETAILS. 

3 WIRING TO J-BOX MUST BE VIA FLEXIBLE

CABLE (19 INCH MINIMUM) OR CONDUIT FOR

EASE OF SENSOR HoUS ING REMOVAL.


2 PROVIDE A MINIMUM 24 INCH CLEARANCE

ABOVE J UNC T I ON BOX FOR SENSOR HOUS I NG 
REMov AL . 

40385+01 i~IDWG. NO.


FIGURE 2-2.Dimensional Drawing Retraction Version (Code 02) 
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MODEL 385+ pH/ORP SECTION 2.0 
INSTALLATION 

WHEN INCH AND METRIC DIMS 
ARE GIVEN 

I. MIL~~~~TER "I

DANGER 
l: CAUTIONQ2 CONNECT SENSOR TO


POWER LINES. SERIOUS INJURY i. CllIN 1111 TO 1m !Dwm 
l!¡t..L_... eAll m ii miDi.MAY RESULT. =-xt-;¡n' ­

Sensor In pressurIzed system. i. rOllml!IINIIIIIOWIlI I'm. 
May CaU!l8 spray Injury. lOUNl ImUG fIlM CALE lID 01 Slm. 

Do nol exceed max. temperalurø lUll 11m OKl /1/1 ¡HillI 01 ImIN; 
and pressure llmlls. 1m imw IimH; INTlmnl. 
Remove pressure and allow to 1. fOI lUiniiu. filiI !Ot LilliS.
cool before removal. 

1m IIMDY m oiimo LAm.

See manual "­

FRONT VI EW 
~ INSTRUCTIONS


FOR LABEL 
INSTALLATICN 

BACK VIEW


CABLE
CABLE 

iUx i" NPT\0 P 
MALE CONNECTOR

316 SST TYP
316 SST TYP 1 

CONNECTOR ASSY HEX NUT 
PH 23166-00 316 SST TYP


156.21 
6,15 25.4 O. D. 

1.0 

HOUS I NG 
TITANIUM TYP


;.~; 0.0 RETRACTION STOP COLLAR


I'H/ORP ELECTRODE


I NSERTI ON SUBMERSION 

NOTE: INSTALL CAUTION LABEL AS SHOWN ON INSERTION

FITTING. LABEL MUST BE VISIBLE AT ALL TIMES. 

2.CAUTION LABEL REMOVED FOR SUBMERSION SERVICE.

i. SEE Dr¡AVIING NO. ii 03fJG+Oll Fall WIfIING DETAIL.G.

IDW~';~'3 85+ 03 -l


FIGURE 2-3. Dimensional Drawing Submersion/lnsertion Version (Code -03, -04) 
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MODEL 385+ pH/ORP 

WHEN INCH AND METRIC DIMS 
ARE GIVEN 

MILUMETRI. .1INCH 

__1"x 1" NPT

MALE CONNECTOR 
NYLON 
P. N. 951 0066

~ 
HOUS I NG 

CAUTION LABEL
TITANIUM 

O. D. RETRACTION STOP COLLAR

TC 

pH/ORP ELECTRODE


~ REMOVE FOR SUBMERS I ON

FIRST NOTE LIMITS THEN REMOVE AND


DISCARD LABEL.


& SEE DRAWING NO. 40385+04 FOR

WIRING DETAILS. 

DWG. NO. REV. 

400385+07 B 

FIGURE 2-4. Submersion Accessory (Code 03, 04) 

SECTION 2.0 
INSTALLATION 

WHEN INCH AND METRIC DIMS 
ARE GIVEN 

I.. MILLIMETR ..IINCH 

3.,854,"1\8 ,---,\r- ~S; 7, ''3248--

..END CliPLOCK jt\fG PIN /" PVC
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FIGURE 2-5. Submersion Installations, Handrail 
Mounting Assembly (PIN 11275-01) 
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MODEL 385+ pHfORP SECTION 2.0 
INSTALLATION 

MODELS 54, 81, ¡081, 4081 MODELS 54, 81, 3081, 4081 
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FIGURE 2-6. Wiring Details - Submersion/lnsertion (Code 03 & 04) 
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FIGURE 2-7. Wiring Model 385+-04-( ) Sensor to Model 1055-01-10-22-32 Analyzer 
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MODEL 385+ pH/ORP SECTION 2.0 
INSTALLATION 
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FIGURE 2-9. Wiring Retraction Version (Code-02) 
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MODEL 385+ pH/ORP SECTION 2.0 
INSTALLATION 

WHEN INCH AND METRIC DIMS 
ARE GIVEN 
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FIGURE 2-10. Wiring Details - Remote J-Box for Extension Cable 
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MODEL 385+ pH/ORP SECTION 2.0 
INSTALLATION 
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MODEL 385+ pH/ORP SECTION 3.0 
START UP AND CALIBRATION 

SECTION 3.0 
START UP AND CALIBRATION 

3.1 START UP. To obtain best accuracy, the sensor
must be calibrated as a loop with the analyzer. Please 
refer to the Model 54 or Model 3081 pH instruction 
manual for proper calibration procedures. 

3.2 pH CALIBRATION USING BUFFER SOLUTIONS
OR GRAB SAMPLES. The loop may be calibrated 
with the sensor's measuring tip submersed in standard 
pH buffer solutions (two point calibration) or with a 
process grab sample of a known pH value (one point 
standardization) . 

3.3 ORP CALIBRATION. An ORP loop is best cali-
brated using an ORP standard solution. 

3.3.1 Quinhydrone Solution.

CAUTION 
The solution used during the following 
check is an acid and should be handled


with care. Follow the directions of the acid 
manufacturer. Wear the proper equipment. 
Do not let the solution come in contact with 
skin or clothing. If contact with skin is made, 
immediately rinse with clean water. 

A commonly used ORP standard solution is a saturat­
ed quinhydrone solution. This can be made by simply 
adding a few quinhydrone crystals to either a 4 pH or a 
7 pH buffer. Quinhydrone is only sightly soluble so only 
a few crystals will be required. The solution will have a 
yellow color. The resulting potentials should be within 
:f20 milivolts of the value shown in Table 3-1. The ORP 
value of saturated quinhydrone solution is not stable 
over long periods of time and therefore new solutions 
should be made each time they are used. 

TABLE 3-1 
ORP of Saturated Quinhydrone Solution 

pH 4 pH 7 

TEMPERATURE °C 20 25 30 20 25 30 
Millivolt Potential 268 264 260 94 87 80 

3.3.2 Ferric-Ferrous Ammonium Sulfate Solution.
Although this solution is not as easy to prepare as the 
quinhydrone solution in Section 3.3.1, it offers a much 
more stable solution which will maintain its millvolt 
value for approximately one year when stored in a 
glass container.


CAUTION 
The solution used during the following check is 
an acid and should be handled with care. 
Follow the directions of the acid manufacturer. 
Wear the proper equipment. Do not let the 
solution come in contact with skin or clothing. 
If contact with skin is made, immediately rinse 
with clean water.


To prepare solution, dissolve 39.2 grams of reagent
grade ferrous ammonium sulfate (Fe(S04) 
(NHhS04 · 6H20j and 48.2 grams of reagent grade
ferric ammonium sulfate (FeNH4(S04h · 12H20) in 
approximately 700 milliliters of water (distilled water is 
preferred, but tap water is acceptable). Slowly and


carefully add 56.2 milliliters of concentrated sulfuric 
acid. Add sufficient water to bring the total solution vol­
ume up to 1,000 milliliters. This solution (ferric-ferrous 
ammonium sulfate) will produce a nominal ORP of 476 
:f20 mV at 25°C. Some tolerance in mV values is to be 
expected due to the rather large liquid reference junc­
tion potentials which can arise when measuring this 
strongly acidic and concentrated solution. However, if 
the measuring electrodes are kept clean and in good 
operating condition, consistent repeatable calibrations 
can be achieved.


NOTE 

Most industrial applications have a num­
ber of ORP reactions occurring in 
sequence or Simultaneously. There can be 
several components that are oxidized or 
reduced by the reagents that are used. 
Theoretically, the ORP potential is absolute 
because it is the result of the oxidation-
reduction equilibrium. However, the actual 
measured potential is dependent on many 
factors, including the condition of the sur­
face of the ORP platinum electrode. 
Therefore, the sensor should be allowed 1­
2 hours to become "conditioned" to the 
stream to be measured when first setting 
up or after being cleaned. 
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MAINTENANCE 

SECTION 4.0 
MAINTENANCE 

4.1 Maintenance. The Model 385+ Sensor is a dis-
posal type sensor and therefore requires only periodic 
cleaning and calibration. If the sensor has failed, it 
should be discarded and replaced. 

4.2 Sensor RemovaL. Please refer to the appropriate
paragraph for instructions regarding removal of the 
sensor for periodic maintenance. 

4.2.1 Retractable Version (Code-02).

WARNING 
System pressure may cause the sensor 3'-

to blowout with great force unless care 
is taken during removaL. Make sure the 
following steps are adhered to. 

1. Be certain system pressure at the sensor is below

64 psig (442 kPa) before proceeding with the

retraction. It is also recommended that the per­
sonnel wear a face shield and have a stable foot­
ing. Refer to Figure 4-1. 

2. Push in on the sensor using the top of the J-box
and slowly loosen the hex nut (B) of the process 
end male connector (A). 

CAUTION 
Do not remove nut at this time. 

3. When the hex nut is loose enough, slowly ease
the sensor back completely until the retraction 
stop collar is reached. 

CAUTION 
Failure to withdraw the sensor completely 
may result in damage to the sensor when 
the valve is closed. 

4. Close the ball valve slowly. If there is resistance,
the valve may be hitting the sensor. Double check 
that the sensor has been retracted to the retrac­
tion stop collar. 

WARNING 
Before removing the sensor from the ball valve, 
be absolutely certain that the ball valve is fully 
closed. Leakage from the male con­
nector threads may indicate that the ~¡f'f!.--
male connector is still under pressure. 
Leakage through a partially open 
valve could be hazardous, however with the ball 
valve closed, some residual process fluid may 
leak from the connector's pipe threads.


5. The Male Connector Body (A) may now be com-

pletely unthreaded from the reducing coupling and 
the sensor removed for servicing. 

CAUTION 
If the male connector leaks during insertion 
or retraction, replace the O-ring (PN

9550099) in the male connector body (A). 

4.2.2 Insertion/Submersion Version (Code -03 & -04 ).

WARNING 
BEFORE REMOVING THE SEN- _

SOR, be absolutely certain that the ~ 
process pressure is reduced to 0 psig .- /


and the process temperature is low­
ered to a safe level! 

Remove the sensor from process for cleaning, calibra­
tion or replacement. 

4.3 pH Electrode Cleaning. If the electrode is coated
or dirty, it may be cleaned as follows: 

1. Remove the sensor from process as instructed in
Section 4.2. 

2. Wipe the glass bulb with a soft, clean, lint free
cloth or tissue. If this does not remove the dirt or 
coating, proceed to step 3. If the sensor appears 
to be clean, go to step 5. 

3. Wash the glass bulb in a strong detergent solution
and thoroughly rinse with tap water. If the bulb still 
appears to have a coating, proceed to step 4. 

CAUTION 
The solution used in the following step is 
an acid and should be handled with care. 
Follow the directions of the acid manufac­
turer. Wear the proper protective equip­
ment. Do not let the solution come in con­
tact with skin or clothing. If contact with the 
skin is made, immediately rinse with clean 
water. 

4. Following the caution above, wash the glass bulb

in dilute 5% hydrochloric acid solution and then 
rinse it thoroughly in tap water. Replace the sen­
sor if it cannot be cleaned. If the glass bulb 
appears clean, proceed to step 5. 
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MODEL 385+ pH/ORP 

5. Buffer calibrate the sensor (Refer to Section 3.0).

If the sensor appears to respond sluggishly to pH 
change, soaking it overnight in a weak acid solu­
tion (5% hydrochloric acid) may improve its 
response. Be sure to follow the CAUTION above 
and to rinse the sensor's tip thoroughly with tap 
water. If the sensor will not calibrate, it must be 
replaced. 

4.4 Platinum Electrode Cleaning. Remove any film
or dirt by wiping the electrodes platinum band with a 
clean, lint free, cloth. If needed, a strong detergent 
should be used to remove any remaining dirt or fim. 
Platinum electrodes can become poisoned by cyanide 
or sulfide compounds. However, processes involving 
these compounds (such as cyanide destruction) will 
destroy all the cyanides or sulfides before they can


react with the platinum. Should poisoning occur, the


electrode can be restored to normal operation by pol­
ishing the platinum (metallic) surface with moistened 
baking soda (after a strong detergent wash to remove 
any film on the platinum surface). 

4.5 Sensor Tube Replacement (Code -02). Replace-
ment of the retraction versions sensor tube assembly 
involves the removal and installation of two sets of 
male connectors; one at the process end of the sensor, 
and the other at the junction box end. Refer to Section 
4.2 for proper removal of the sensor from process.
1. Remove sensor from process before proceeding.

The junction box with attached male connector


must be recovered from the old sensor for reuse. 
Unscrew the junction box cover and set aside. 
Disconnect electrical connections from printed cir­
cuit board inside junction box. Disconnect BNC 
connector to preamp. Unscrew hex nut (D) from 
male connector body (C). Separate junction box 
from used sensor. Set aside. 

2. Pry off split ferrule from sensor and set aside for

reuse. Remove hex nut (D) and set aside for 
reuse. Check that the internal a-ring is in place in 
the male connector body (C) attached to the junc­
tion box. 

3. Remove hex nut (B) from male connector body (A)
at process end of sensor and set aside. Slide the 
Teflon ferrule and the male connector off sensor in 
the direction of junction box and set aside. Discard 
sensor tube. 

NOTE 

If stainless steel ferrule was used, male 
connector body (A) will have to be dis­
carded with the sensor tube. 

4. Discard used a-ring from male connector body

(A). Coat new a-ring with a thin film of the O-ring 

SECTION 4.0 
MAINTENANCE 

lubricant provided. Position it in the machined 0­
ring groove in place of the discarded a-ring. 

CAUTION 
Make sure lubricant does not contact any part 
of the sensor tip particularly the glass bulb. 

5. Cover the 1 in. MNPT pipe threads of the male con-

nector body (A) with TEFLON tape (not provided) 
to protect them from gallng during reinstallation. 

6. Pass the wires from the new sensor through the

process end male connector (A). Make sure that 
the beveled edge of the ferrule faces the process 
end of the sensor. Snug the hex nut (B) to keep it 
in place. Do not tighten down fully on the hex nut 
at this time. 

7. Pass the wires from the new sensor through the

hex nut (D), the split ferrule (from the old sensor), 
male connector body (C), a-ring, and through the 
junction box from the "neck" opening and out to the 
printed circuit board in the junction box. Butt the
ferrule's beveled edge and the sensor tube 
against the junction male connector (C). Screw the 
hex nut (D) by hand until the tube is "locked" into 
the male connector body. Make sure that the male 
connector body (C) is sufficiently tightened. The 
sensor will "click" into place by pulling the sensor 
tube away from the junction box, but will not move 
from side to side or pull clear of the male connec­
tor. If the sensor tube is correctly attached to the 
junction box, wrench tighten hex nut (D) on male 
connector body (C) (see Figure 4-1). Do not put 
the sensor tube in a vise or use a pipe wrench to 
tighten the hardware as these will damage the 
sensor. If sensor tube is not correctly attached to 
the junction box, loosen hex nut (D) and repeat. 

8. Connect the sensor wires to the terminals on the
printed circuit board in the junction box in the manner 
recommended on the junction box cover, or see 
Figure 2-4. Reattach the BNC connector to the pre­
amp. Screw on the cover of the junction box. 

9. Insert the sensor in the process fitting. Stop it
against the closed ball valve. Slide the process-
end male connector down the sensor tube to mate 
with the process fitting. Tighten the male connec­
tor into the process fitting. 

10. Pull back hard on the sensor assembly, as if trying
to remove the sensor, to be certain that the sensor 
cannot come free from the valve assembly and 
male connector. The built-in retraction stop collar 
at the end of the sensor will butt against the shoul­
der of the male connector. 

11. Open ball valve and position the sensor at the
desired insertion depth and orientation. Using a 
crescent or open end wrench, tighten the hex nut 
(B) to secure the sensor in place.
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MAINTENANCE 

NOTE 
CAUTION

A stainless steel ferrule is available if the 
TEFLON ferrule does not adequately grip. If the male connector leaks during insertion 

When using the metallic ferrule, be careful or retraction, replace the O-Ring (PN 
and avoid over tightening. This can dam- 9550099) in the male connector body (A). 

age the sensor tube. 
If the sensor is to be stored, the rubber


boot should be filed with 7 pH buffer solu­
tion and replaced on sensor tip until ready 
to use. 

A. PN 33551-00
F. PN. 9310118

SENSOR (REF) i=. PN 9310117 

~ 
r l

PROCESS 
JUNCT I UNEND 
BOX END


COVER W i TH 
MECHAN I CAL TEFLON TAPE 9550151 
SAFETY STOP


H. PN

PROCESS END ( A.B,C. & 0 SOLD TOGETHER AS

SST. PROCESS CONNECTOR KIT ,PN 23155-0~ OR

TITANIUM PROCESS CONNECTOR KIT PN2315o-01)


A, MALE CONNECTOR BODY

B. HEX NUT
C. O-RING
D. TEFLON FERRULE (SST. FERRULE AVAILABLE AS PN 9310094)

JUNCTION BOX END (E, F. G. & H SOLD TOGETHER AS .

SENSOR ~EAD JUNCTION BOX FITTING KIT PN 23412-00,


E. MALE CONNECTOR BODY
F, HEX NUT

G. O-RING
H. SST. SPL i T FERRULE

FIGURE 4-1. Sensor Tube Replacement 

WRENCH A 

TIGHTEN FINGER TIGHT

AND MARK ADJACENT HOLD BODY WITH 
HEX FLATS FOR WRENCHB AND 
REFERENCE. TURN WRENCH A 

TO TIGHTEN.


PUT WRENCH B 
HERE 

WRENCH B 

SIDE VIEW TOP VIEW 

FIGURE 4-2. Male Connector Tightening Diagram 

15 



MODEL 385+ pH/ORP SECTION 5.0 
DIAGNOSTICS AND TROUBLESHOOTING 

SECTION 5.0 
DIAGNOSTICS AND TROUBLESHOOTING 

5.1 MODEL 54/3081 pH DIAGNOSTICS. The Model 54 5.2 TROUBLESHOOTING. Table 5-1, below, lists the 
Analyzer and 3081 pH Transmitter automatically diagnostic messages that indicate a possible sensor 
searches for fault conditions that would cause an error problem. A more complete description of the problem 
in the measured pH value. Refer to the respective man- and a suggested remedy corresponding to each mes­
ual for a complete description of the analyzer's fault sage is also listed. 
conditions. 

Table 5.1 Troubleshooting 

DIAGNOSTIC MESSAGE 
54 
3081 DESCRIPTION OF PROBLEM REMEDY 

"Calibration Warning" 1. Aged glass. 1. Perform buffer calibration. 
2. Sensor not immersed. 2. Be sure electrode measuring tip is in 

CAlibrAtE process. 
"Cracked glass failure" Broken or cracked glass. Replace Sensor. 
blRse; ¡-Al


"High reference imped" 1. Liquid junction coated. 1. Clean sensor; replace if necessary. 
2. Reference Cell gel depleted. 2. Replace sensor. 

,-EF FAil or rEF WRm 3. Sensor not immersed. 3. Be sure electrode measuring tip is in 
process. 

"Input voltage high" pH input shorted or sensor. Check wiring. Replace sensor if
"Input voltage low" miswired. necessary. 

"Old glass warning" 1. Glass electrode worn out. 1. Replace sensor. 
2. Sensor not immersed. 2. Be sure electrode measuring tip is in

bLoSS WRr-11
 process. 
"Reference offset err" Reference electrode poisoned. Replace sensor. 
(offline only) 
Std Err 

"Ref voltage high" 1. Reference shorted or sensor Check wiring. Replace sensor if 
"Ref voltage low" miswired. necessary. 

2. Sensor not immersed.

"Sensor line open" 1. Open wire between sensor and analyzer. 1. Check sensor wiring. 
2. Interconnecting cable greater than 2. Relocate analyzer. 

L hE FAlL 1000 ft. 

"Sensor miswired" 1. Open wire between sensor and analyzer. 1. Check wiring. 
2. Bad preamplifier. 2. Replace preamplifier. 

'Temp error high" 1. Open or shorted RTD. 1. Replace sensor. 
"Temp error low" 2. Temperature out of range. 2. Check process temperature. 
tEMP HI 
tEMP LO
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DIAGNOSTICS AND TROUBLESHOOTING 

TABLE 5-2 MODEL 385+ REPLACEMENT PARTS AND ACCESSORIES 

PIN DESCRIPTION QUANTITY 
23166-00 Connector, 1 in. 316 SS, w/O-ring Groove 

23166-01 Connector, 1 in. MNPT, titanium, w/O-ring Groove 

23566-00 Sensor Tube, pH, Pt 100, Titanium, Low Resistance Glass 1 

23566-01 Sensor Tube, pH, Pt 100, Titanium, High pH 1 

23566-02 Sensor Tube, ORP, Pt 100, Titanium, General Purpose 1 

23240-00 Ball Valve Assembly 316 Stainless Steel 

23553-00 Cable, 12 Conductor, Shielded, Prepped. 

23550-00 Junction Box, with extension board 

23555-00 Junction Box, with Preamplifier 

23557-00 Preamplifier, J-box 

33046-00 Ferrule, 1 in. 316 SS, Spli 
9200258 Cable, 12 Conductor, Shielded, Unprepped. 

9210012 Buffer Solution, 4.01 pH, 16 oz 1 

9210013 Buffer Solution 6.86 pH 16 oz 

9210014 Buffer Solution 9.18 pH 16 oz 1 

9310094 Ferrule, 1 in. 316 SS 

9310096 Nut, Swage, 1 in. 316 SS 

9310100 Ferrule, 1 in. TEFLON 1 

9510066 Process Connector, Nylon, Submersion, 1 in. MNPT (Code 03, 04) 

9550099 O-ring, 2-214, VITON 1 

9550167 O-ring, 2-214, EPDM 

11275-01 Handrail Mounting Assembly 
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Model 385+ pHfORP SECTION 6.0 
RETURN OF MATERIAL 

SECTION 6.0 
RETURN OF MATERIAL 

6.1 GENERAL. 6.3 NON.WARRANTY REPAIR. 

To expedite the repair and return of instruments, The following is the procedure for returning for 
proper communication between the customer and the repair instruments that are no longer under warran­
factory is important. Before returning a product for ty: 
repair, call 1-949-757-8500 for a Return Materials 
Authorization (RMA) number. 1. Call Rosemount Analytical for authorization. 

2. Supply the purchase order number, and make
6.2 WARRANTY REPAIR. sure to provide the name and telephone number 
The following is the procedure for returning instru- of the individual to be contacted should addi­
ments still under warranty: tional information be needed. 

1. Call Rosemount Analytical for authorization. 3. Do Steps 3 and 4 of Section 6.2. 

2. To verify warranty, supply the factory sales order NOTE 
number or the original purchase order number. Consult the factory for additional informa-
In the case of individual parts or sub-assem- tion regarding service or repair.
blies, the serial number on the unit must be sup­
plied. 

3. Carefully package the materials and enclose

your "Letter of Transmittal" (see Warranty). If 
possible, pack the materials in the same manner 
as they were received. 

4. Send the package prepaid to:

Rosemount Analytical Inc., Uniloc Division 
Uniloc Division


2400 Barranca Parkway


Irvine, CA 92606 

Attn: Factory Repair 

RMA No. 

Mark the package: Returned for Repair 

Model No.
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r- WARRANTY I 

Seller warrants that the firmware will execute the programming instructions provided by Seller, and that the Goods manufactured 

or Services provided by Seller will be free from defects in materials or workmanship under normal use and care until the expira­

tion of the applicable warranty period. Goods are warranted for twelve (12) months from the date of initial installation or eighteen i 

(18) months from the date of shipment by Seller, whichever period expires first. Consumables, such as glass electrodes, 
membranes, liquid junctions, electrolyte, o-rings, catalytic beads, etc., and Services are warranted for a period of 90 
days from the date of shipment or provision, 

Products purchased by Seller from a third party for resale to Buyer ("Resale Products") shall carry only the warranty extended by 

the original manufacturer. Buyer agrees that Seller has no liability for Resale Products beyond making a reasonable commercial 

effort to arrange for procurement and shipping of the Resale Products. 

If Buyer discovers any warranty defects and notifies Seller thereof in writing during the applicable warranty period, Seller shall, at 

its option, promptly correct any errors that are found by Seller in the firmware or Services, or repair or replace F.O.B. point of man­

ufacture that portion of the Goods or firmware found by Seller to be defective, or refund the purchase price of the defective por­

tion of the Goods/Services, 

All replacements or repairs necessitated by inadequate maintenance, normal wear and usage, unsuitable power sources, unsuit­

able environmental conditions, accident, misuse, improper installation, modification, repair, storage or handling, or any other 

cause not the fault of Seller are not covered by this limited warranty, and shall be at Buyer's expense. Seller shall not be obligat­

ed to pay any costs or charges incurred by Buyer or any other party except as may be agreed upon in writing in advance by an 

authorized Seller representative. All costs of dismantling, reinstallation and freight and the time and expenses of Seller's person­

nel for site travel and diagnosis under this warranty clause shall be borne by Buyer unless accepted in writing by Seller. 

Goods repaired and parts replaced during the warranty period shall be in warranty for the remainder of the original warranty peri­

od or ninety (90) days, whichever is longer. This limited warranty is the only warranty made by Seller and can be amended only 

in a writing signed by an authorized representative of Seller. Except as otherwise expressly provided in the Agreement, THERE 

ARE NO REPRESENTATIONS OR WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, AS TO MERCHANTABILITY, FIT­

NESS FOR PARTICULAR PURPOSE, OR ANY OTHER MATTER WITH RESPECT TO ANY OF THE GOODS OR SERVICES. 

RETURN OF MATERIAL 

Material returned for repair, whether in or out of warranty, should be shipped prepaid to: 

Emerson Process Management 

Liquid Division


2400 Barranca Parkway 
Irvine, CA 92606 

The shipping container should be marked: 

Return for Repair 

Model 

The returned material should be accompanied by a leller of transmittal which should include the following information (make a 

copy of the "Return of Materials Request" found on the last page of the Manual and provide the following thereon): 

1. Location type of service, and length of time of service of the device,

2. Description of the faulty operation of the device and the circumstances of the failure.

3, Name and telephone number of the person to contact if there are questions about the returned materiaL. 

4. Statement as to whether warranty or non-warranty service is requested.

5. Complete shipping instructions for return of the materiaL.

Adherence to these procedures will expedite handling of the returned material and will prevent unnecessary additional charges 

for inspection and testing to determine the problem with the device. 

If the material is returned for out-of-warranty repairs, a purchase order for repairs should be enclosed. 
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IMP400.06 

400 Series UEPressure Controls -
UNITED ELECTRIC


Types: H400, H402, H403, H400K, H402K, CONTROLS 
H403K, J400, J402, J403, J400K, J402K, Installation and Maintenance
J403K 

Instructions 

Please read all instructional literature carefully and thoroughly before starting. Refer to the final page for the listing of 
Recommended Practices, Liabilities and Warrantees. 

GENERAL 

Pressure variations are sensed by a bellovv, diaphragm or piston sensor 
which either actuates or de-actuates one, two or three snap-acting switches 
at a preetermined set point(s). Set point(s) is adjusted by turning an 
internal knob and pointer (H tyes) or internal scre (J types). 

Part I - Installation 
Tools Needed 

ScrEWdriver 

Hammer 
Adjustable wrench 

~ INSTALL UNIT WHERE SHOCK, VIBAATION AND TEMPEAATURE


~ FLUCTUATIONS ARE MINIMAL. ORIENT UNIT SO THAT MOIS­


TURE IS PREVENTED FROM ENTERING THE ENCLOSURE. IF 

UNIT IS BEING INSTALLED WHERE HEAVY CONDENSATION IS 

EXPECTED, VERTICAL MOUNTING (PRESSURE CONNECTION DOWN) 

IS REQUIRED DO NOT MOUNT UNIT IN AMBIENT TEMPEAATURES


EXCEEDING PUBLISHED LIMITS. 

40 Series pressure controls can be mounted in any position, provided the 

electrical conduit is not facing up. The preferrd mounting position is ver­

tical (pressure connection down). 

The cast-in knockouts for 3/4" electrical conduit are located on the side 
and rear of the enclosure. These can easily be knocked out by placing the 

blade of a screriver in the groove and rapping sharply with a hammer. 

Mount the unit via the (2) 1/4" scre clearance holes on the enclosure. 
See Dimensions. Units may also be mounted via the NPT presure con­

nection. 

~ALWAYS HOLD A WRENCH ON THE PRESSURE HOUSING HEX 

~ WHEN MOUNTING UNIT. DO NOT TIGHTEN BY TURNING


ENCLOSURE. THIS WILL DAMAGE SENSOR AND WEAKEN 

SOLDER OR WELDED JOINTS. 

(l DISCONNECT ALL SUPPLY CIRCUITS BEFORE WIRING.


~ ELECTRICAL AATINGS STATED IN L1TEAATURE AND ON NAME­


~ PLATE SHOULD NEVER BE EXCEEDED OVER-LOAD ON A

SWITCH CAN CAUSE FAILURE ON THE FIRST CYCLE. 

~ WIRE UNITS ACCORDING TO LOCAL AND NATIONAL ELECTRI­


~ CAL CODES. MAXIMUM RECOMMENDED WIRE SIZE IS 14 AWG.


Connect conduit to the case and wire directly to the switch terminals accord­

ing to local and national electrical codes. Bring the wires up to terminals 
from the rear of the case. (See fig. 1.) If manual reset switch or DPDT options 

are used, lead wires are supplied, color coded as follovv: 

Switch 1 Switch 2 

Common Violet Yellow 
Normally Open Blue Orange 
Normally Closed Black Red 

~ ALLOW ENOUGH SLACK SO AS NOT TO AFFECT SWITCH MOVE­


~ MENT WHEN MAKING SETING ADJUSTMENTS AND ENSURE

i nKI ,HE WIRES ARE NOT TOUCHING THE COVER WHEN INSTALLED 

NOTE: For larger wire gauges, a one time shift may be experienced or 

exected due to space limitations within the enclosure. Verify setpoint after 
installation. 

NOTE: The middle switch assmbly is omitted for dual switch controllers. 
The outer switch assemblies are omitted for single switch controllers. Type 

"J" controls have intemal scre adjustments and tye "H" have cam assem­
blies for internal calibrated adjustments. 

iMJ~f.:YfU .$~,Atm 'lih£N 
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Figure 1




Special Instructions For Vacuum Ranges 

On vacuum ranges, the C-NO circuit is closed at sea level condi­
tions. Therefore, increasing vacuum will cause the C-NC circuit to 
close while decreasing vacuum will cause the C-NO circuit 
to close. Please make a note of this and wire/adjust the unit 
accordingly. 

Part II · Adjustments 
Tools Needed 

Screwdriver 

NOTE: For set point adjustments and re-calibration, connect 
control to a calibrated pressure gauge. 

Type J400 & J400K 

Remove cover. Switch has screw adjustments inside enclosure. 
Increase gauge pressure until switch transfers. To RAISE the pres­
sure settng turn the screw IN. One full clockwise turn corresponds 
to 10% of range on diaphragm and piston models, and 20% of 
range on bellows models. To LOWER pressure setting turn screw 
OUT. One full counter-clockwise turn corresponds to 10% of range 
on diaphragm and piston models, and 20% of range on bellows 
models. When making adjustments, do not exceed the proof pres­
sure rating on nameplate. 

Types J402. J403. H402K & J403K 

Remove cover, follow same procedure as paragraph above. 
Switches may be set together or apart, up to 100% of range scales 

(maximum separation on models 520-535 is defined in Table 1). 
On dual switch, either switch may be set high. On triple switch 
models, the third (middle) switch has no over-travel mechanism 
and must always be set to the highest pressure when switches are 
set apart. Altering the setting of one switch will usually have little 
effect on the other(s), however re-calibration may be desired at a 
critical pressure setting and after changing switch(es) or sensor. 

Table 1


Swich Separaion
Model & Range 1% of Range Span) 
520,530 (-300 to 0" w.e. V AC) 25% 
521,531 (-10 to +10 "we) 35% 
522,532 (-50 to +50 "we)~___ 350/,, 
523,533 (0.5 to 5 "we) 50% 
524,534 (2.5 to 50" we)___)O% ___' 
525,535 (10 to 250 "we) 20%
540 (1 to 7 "we) 95%
541 (2 to 20 "we)_____--5% . 
542 (5 to 50 "we)_ _ 95% ____

543 . (15 to 100 "we) 95_~__
544 (2 to 20 psi) 95%
545 (5 to 50 psi) 95%___ 

l~ (10 to 100 psi) _____95% ______
. 547 (20 to 200 psi) 95% 

Special Instructions for Models 520-535 

When calibrating the Models 520-537, Switch 2 (the right switch as 
viewed from the front of the control) must be set to the lower pres­
sure value. Use a screwdriver to turn the adjustment screw and


obtain the desired actuation pressure for Switch 2. Switch 1 can 
then be set following the procedure outlined above for other J402 
products. Maximum separation between Switch 1 and 2 is defined 
in Table 1. 

Types H400. H402. H403. H400K, 
H402K & H403 

Controls are factory calibrated for maximum accuracy at the dial 
midpoint. Switches may be set together or apart up to 100% of the 
range scale. On dual switch models either switch may be set high. 
On triple switch models, the third (middle) switch has no over-
travel mechanism and must always be set to the highest pressure 
when the switches are set apart. Altering the setting of one switch 
will usually have little effect on the other(s), however re-calibration 
may be desired at a critical setting or after changing switch(es) or 
sensor. 

To re-calibrate, turn pointer to desired set point and add gauge 
pressure until switch transfers. If gauge pressure and set point 
pressure do not agree, turn zero adjust screw clockwise to raise. 
Counter-clockwise to lower setting. 

Types With Manual Reset (Option 1530) 

These optional models incorporate a snap switch that, when actuat­
ed, remains tripped until pressure changes and the reset button is 
manually depressed to the reset position. On multi-switch units, 
this switch must be set to the highest setting. 

Types J400K. J402K. J403K 
with Option M210 

(indicator models 147, 157, S147B, S157B only) 

To adjust for maximum accuracy at any desired set point, follow 
steps 1 - 4 below: 

1) Remove front window and gasket (four screws) 
to gain access to span adjustment. 
2) Connect control to calibrated pressure source and set to 
required differential pressure. 
3) Using a screw driver, carefully turn span adjustment 

(See Figure 2) to obtain required indication. 
4) Re-mount front gasket and window. 

Part III · Replacements 
Tools Needed 

Screwd river 

~ USE ONLY FACTORY AUTHORIZED REPLACEMENT PARTS


~ AND PROCEDURES. DISCONNECT ALL LIVE CIRCUITS


BEFORE PROCEEDING. COMPONENTS AVAILABLE FOR 

REPLACEMENT ARE THE SWITCHES. OTHER COMPONENTS 

FACTORY REPLACEABLE ONLY. 



--------

Dimensions 

1) Disconnect leadwires. 

2) Remove the two mounting screws. On multi-switch 
controls, first remove switch bias springs (See Figure 1.) 

3) Insert replacement switch and replace screws
 -'''=-1 ~I rJL""~ 
and bias springs. 

4) Check switch set point and re-calibrate per ,;,~ q J"';L" _--J"',",iw". "'cj--- LIT-- ~PART II if necessaiy. T-j~ f '" L1 r-+-

¡ I' ¡
'----,--,.-- ___.J

~! 

¡'I: I F -': 

i -- -:'LE:'. 
.-_':I-lr,'.i -c 

Option M210 . 
Dimension A

Diferential Pressure Indication _._----_.-._._----~~-_._-------_._-_._----_._-­
Models Inches ¡ru NPT Models Inches mm NPT
Preure Prssure 
126-164 5.81 146,84 1/4 551,553-555 4.56 115,88 1/4 
S126B-S164B 6.19 157,16 1/2 550,552 5.03 127,79 1/4 
270-376 5.50 139,70 1/4 610-614 6.44 163,58 1/4 
440-443,449, 
451,453,454 4.28 108,74 1/4 Difrental Prure 
448, 450, 452 5.03 127,79 1/4 147-157 6.13 155,57 1/4 

I' 
520-525 8.62 218,90 1/2 S147B-S157B 6.13 155,57 1/2 
530-535 8.12 206,20 1/2 455-559 7.00 178,05 1/4 

Figure 2 Span Adjust Screw 540-543 7.90 200,7 1/8 
544-547 8.06 204. 1/8 

Option M449 . Surface Mounting Hardware 

(Models 520-535 only) 
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Pressure 
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1/4 NPT 

Models 440.555 
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1/2" NPT 

~ 6" (152.4 mm) ~­


Models 530-535 
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.1 11FT


Models 455-559 

RECOMMENDED PRACTICES 

Uniled Electric Controls Company recommends careful consideration of the 

following factors when specifying and installing UE pressure and temperature units. 

Before installing a unit, the Installation and Maintenance instruclions provided with 

unit must be read and understood. 

. To avoid damaging unit, proof pressure and max temperature iimits stated in 

literature and on nameplates must never be exceeded, even by surges in the system. 

Operation of the unit up to proof pressure or max temperature is acceptable on a 

limited basis (Le.start-up, testing) but continuous operation must be restricted to the des­

ignated adjustabie range. Excessive cycling at proof pressure or maximum 

temperature limits could reduce sensor life. 

o A back-up unit is necessary for applicalions where damage to a primary unit could 

endanger life, limb or propert. A high or low limit switch is necessary for applications 

where dangerous runaway condition couid result. 

o The adjustable range must be selected so that incorrect, inadvertent or malicious set-

ling at any range point can not resull in an unsafe system condilion. 
o Install unit where shock, vibration and ambient temperature fluctuations wil not 

damage unit or affect operation. Orient unit so that moisture does not enter the 

enclosure via the electricai connection. 

. Unit must not be aile red or modified after shipment. Consult UE if modification 

is necessary. 

o Monitor operation to observe warning signs of possible damage to unit, 

such as drift in set point. Check unit immediately. 

o Preventative maintenance/periodic testing is necessary for crilicai applications where 

damage could endanger propert/ personneL. 

. For all applications, a factory set unit should be tested before use. 

Electrical ratings stated in literature and on nameplate rnust not be exceeded. Overload 

on a switch can cause damage, possible on the first cycle. Wire unit 

according to local and nationai eiectrical codes, using wire size recommended 

in installation sheet. 

Use oniy factory authorized repiacement parts and procedures. 

. Do not mount unit in ambient temp. exceeding published limits. 

. For remote mounted temperature units, capillary lengths beyond 10 feet can increase 

chance of error, and may require re-calibration of set point and indication. 

LIMITED WARRANTY 

UE warrants that the product thereby purchased is, upon delivery, free from defects 

in material and workmanship and that any such product which is found to be defective in 

such workmanship or material will be repaired or repiaced by UE (F.O.B. UE); 

provided, however, that this warranty applies only to equipment found to be so 

defective within a period of 12 months after installation by buyer but not to exceed 

18 rnonths after delivery by the seller. Except for the limited warranty of repair 
and replacement stated above, UE disclaims all warranties whatsoever 
with respect to the product, including all implied warranties of mer­
chantability or fitness for any particular purpose. 

LIABILITY LIMITATION 

The sole and exclusive remedy of buyer for any liability or seller for any claim, 

including incurred in connection with (i) breach of any warranty whatsoever 

expressed or implied, (ii) a breach of contract, (ILL) a negligent act or acts 

(or negligent failure to act) committed by seller, or (iV) an act for which strict 
liability will be imputed to seller, is limited to the limited warranty or repair and 

replacement stated herein. In no event shall the seller be liable for any spe­
cial, indirect, consequential or other damages or like general nature, 
inciuding, without limitation, loss of profits or production, or loss or 
expenses of any nature, incurred by the buyer or any third party. 

UE-
UNITED ELECTRIC

CONTROLS 
180 Dexter Avenue, P.O. Box 9143 
Watertown, MA 02472-9143 USA 
Telephone: 617 926-1000 Fax: 617 926-2568


http://ww.ueonline.com 
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Rosemount Model1151 Smart Pressure Transmitters 

MODELS COVERED This manual provides basic installation, commissioning, andSection I

troubleshooting information for the following RosemountOiMadel 1151 
Smart Pressure Transmitters:Introduction 
Model 1151DP-Dlflerentlal Presaura Transmitter 
measures differential pressure from 2 inH20 to 1,000 psi (0.497 to 6895 kPa). 

Model 1151 HP-Dlfertlal Presure Transmitter for HIgh LIne Pressures 

USING THIS MANUAL Thie manual provides information on installation, operation, iind provides high line pressure from 10 inH20 to 300 psi (2.49 to 2068 kPa). 

mainLenancß ofRosemountiX Model 1151 Smart PressureTransmitters. Model 1151GP-Gage Pressure Trensmltter 
The riiet oHhis manual is organized into the following sections: measures gage pressure from 2 inH20 to 1,000 psi (0.497 to 41369 kPn). 
Section 2-Transmltter Functions Model 1151AP-Absolute Preasure Transmitter 
Thiii section describes the Model 1151 software functions, configuration measures absolute pressure from 10 inH20 to 1,000 psi (2.49 to 6895 kPa).
parameters, and other on-line variables. 

Model 1151LT-F/ange-Mounted Liquid Level Transmitter
Section 3-1nstalhiitlon provides precise level and specific gravity measurements from 25 to 2,770
This section provides mecbarucal and electrical installation instructions. inH20 (6.2 to 690 kPa) for a wide variety oftank configurations. 
Section 4-Troubl98hootlng 
This section provides troubleshooting techniques for diagnostic 
messages associated with the transmitter. 

SecUon 5-Spaclrlcallons and Reference Data 
1151This section provides reference and specification data for Model 

Smart Pressure Transmitters. 

Appendix A-HAR'J Communicator 
This appendix contains a communicator overview, a HAT 
Communicator menu tree for tho Model1151 Smart Pressure 
Transmitters, and a table of HART Communicator fast key sequences. 
A table of diagnostic meSllges IlsociaLod with this coniffunicator is 
also included. 

Appendix B-Mode1268 Communicator 
This appendix contains a communicator overview, a Model 268 
Communicator menu tree for the Model1151 Smart Pressure 
Trunsmitterii, and a table of Madel 268 fast koy sequences. A table of 
diagnostic messages associated with this communicator is also 
included. 

Appendix C-Relroiiiirng the Model 1151 TrønsmlUør 
This section describes how the Rosemount Smart Retrofit Kit can be 
used to retrofi n Model1151AP, DP, GP, HP, or LT transmitter with 4­
20 inA dc 1Imiar or square root output. 

AppendIx D-Approval Drawings 
Thiii appendix contains intrinsic safety drawings. 

Glossary 
This section provides briefdefinitions of the terms used in this manual. 

Index 
This section provides a comprehensive index. 
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Rosemount Model 1151 Smart Pressure Transmltlers 

Section 
FIGURE 2-1. FilII S8le Mode SwllohTransmitter Functions Transmiiter Switch Locations. TransmlU9/ Seçurlly Swllch 

OVERVIEW This section contains information on comnulIsioning and operating 
Model 1151 Smart Pressure Transmitters. Instructions for satting 
transmitter switches (prior to installation) andexplenations ofsofiware 
functions are provided in this section. 

Fast key lIequences are listed for each software function. Please refer to 
Appendiceii A and B for more information on fast key sequences and 
other communicator operations. 

NOTE 
User-seleotableswltohesare 
6hownindel8ullposlUonSAFETY MESSAGES 

Warnings c.u Procedures and instructions in this section that raise potentialsarety 
¡¡isues are indicated by a warning symbol (A). Refer to the following 
warning messages before performing an operation preceded by this 
symboL. 

",WARNING Failure Mode Alerm Switch AJ part of its normal operation, the Model 1151 Smart continuously 
monitors its own operation. This automatic diagnostic routine is a 

Explosions ca raw1l In death or serious injUry Bekiff timed series ofchecks repeated continuously.
connecting In lueiplosilB atrsphero,a comm.nicalor 
mae sure Ila iiislrumenl8 lii Ile loop ll8 Installed In The electronics faceplate (part No. 01151.0934-x.ux) has HI and LO 
iiccdiicewlUI InbilllcUy sale ornoiill\iidive field user-selectable failure mode settings. If the diagnostic routine detects 11
wirlngprectiæs. failure in the transnùtter in analog output, the transmitter either 

drives its output below 3.8 mA or above 21.0 mA, depending on the 

Commissioning the ConlDssionmg consists of testing the transmitter, testing the loop, and position ofthe failure mode alarm switch. 
verifyig transmitter configuration data. Model 1151 Smart PressureTransmitter on the Bench 
Transmitters may be commissioned either before or aftr installation. NOTE 
We recmmend comnussioning the transmitter on the bench before With multidrop (digital) output, the analog output remains at 4 mA, 
installation. This ensures that all transmitter components are in good even when a diagnostic railure is detected. This is true for both the HI 
working order and haighLons familarity with the device. and LO fail mode switch settings. A bit is onabled in the digital word to 

indicate a diagnostic fiiilure.
To avoid expoaing the transmitter elecLTonic8 to the plant environment 
afr installation, set the failure mode and trnnsmitter security 
switches during the commissioning stage on the bench. Transmitter Security Once the transmitter haa been configured, it may be desirable to protect 

Seiling Hardware Switches The Model 1161 Smart Pressure Transmitter contains hardware (Write-Protection Switch) the configuration data from cha.nges. The electronics assembly is 
equipped with II switch labeled SECURITY. Figure 2-111hows the

switches that provide user-selectable operation ofthe failure mode and switch location on the circuit side ofthe electronics housing. In the ON
transmitter security. The switches are located on the electronics position, the switch prevents the accidental or deliberate chnnge ofassembly just inside the electronics housing cover, as shown in Figue 2-1. configuration data. To enable the sending ofconfiguration data, simply 

return the transnutter security switch to the OFF position. 

NOTE 
The transmitter security switch must be in the OFF position before 
configuration changee can be niade to the transmitter configuration. 
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Transmitter Functions Rosemount Model 1151 Smart Pressure Transmitters 

Commissioning the Model Before putting the Model 1151 SmtUt Pressure Tranemitter into Testing the Equipment Teat functiona verify that the trunstiutter, the communicator, and the 
1151 with a HART-Based operation, commission the instrument using a HART-based and the Loop loop are in good workig order. Testing is recommended whenever 

Communicator commu!Ucator. component failure or a problem with loop performance is suspected. 

A To commission on the bench, connect a 17 to 45 V dc power supply and a Communicator Test A communicator test is performed to ensure the communicator is 
current meter, such as the Rosemount Model 282 Validator. Make working properly. Both the HART Communicator Model 275 and the 
connections liS shown in Figure 2-2. The power supplied to the Rosemount Model 268 Communicator perform seir.tests after being 
transmitter should not drop below the transmitter lift.ofTvoltage. iethe turned on. If a problem is detected, the communicator willist n 
transmitter is being configured when the power drops below the lift-off diagnostic message. Refer to Appendices A and B for diagnostic 
voltage, the configuration information may not be interpreted correctly measages associated with the communicator. 
by the transmitter. Transmitter Test Although the Model 1151 Smart Pressure Tramimitter performs 

NOTE continuous self-diagnostica, a more e:ttensIve diagnostic routine can be 

To enable ainiunication, a resitace orat least 250 n: must be present initiated with the tranemitter test function. The transmitter test 
between the communicator loop connection and the power supply. routine can identify an electronics failure. 

If the tranamitter test detects a problem, messages to indicate the 
source of the problem are displayed. 

Wiring Diagrams After the bench equipment is oonnected 8a shown in Figure 2.2, turn on The loop test allows verification ofthe output ofthe transmitter, thethe HART.based communicator by pressing the ON/OFF key. The 
integrity of the loop, and the operation of any recorders or similar(Bench Hook-up) communicator wil search for a HART-compatible device and wil 

indicate when the connection is made. Ifthe connection is not made, the devices. If commissioning the transmitter on the bench, repeat this test 
communicator wil indicate that no device was found. If this occurs, aftr the transmitter has been installed in the field. 
refer to Section 4 Trubleshooting. A reminder appears to set the loop to manuaL. Do so and proceed. The 

FIGURE 2-2. Benoh Hook.up. next di!'play select8 a discrete miliampere transmitter output level. To 
command the transmittar to output 4 mA, for exaniple, select 4 mA. 
Check the current meter installed in the test loop to verify that it reads 
4 mA. lfso, end the loop test. if the output is not 4mA, then the 
receiving meter is mairunctioning or the transmitter requires a digital 
trim as described on page 2-12. 

Review Configuration Data Review of the transmitter factory configuration data iii i'ecommended. 

Checking Ihe 
Currail Transmitter Output
Meier 

Process Variable ProCEss variable readings can be obtained in engineering units and 
millamperes. If the miliampere displiiy does not agree with the actual

HART Comm; loop reading given by a multimeter, a 4-20 ID trim is required, 
MOdel26B PV The last step ofstart-up and commissioning is to check the transmitter 

output. Obtain process variable readings in engieerig units and 
nù1lampenla. If this display does not agree with the actual loop reading 
given by a multimeter, a 4-20 mA trim is required (see page 2-16). 
The Model 1151 Smart 4 and 20 ni range points can be viewed and 
edited with these fast key sequences.

NOTE 
An alternate location to connect an ammeter is on the .!et ofterminals 
labeled "TEST." Connect the positive lead of the ammeter to the positive 
test terminal, and the negative lead of the ammeter to the negative test 
terminaL. 

;;g See "SaJlily Mesges' on pa1i2.' lor aimpletii wamrq inlormaticn 2-3 2.4 

Tran9mltter Functions Rosemount Model 1151 Smart Prossure Transmitters 

Calibration Overview Complete ca.libration of the Model 1151 Smurt Pressure Transmitter Figure 2-3 also identifies the approximate tronsrnitter location for each 
involves the following tasks: calibration task. Note that the data flows from left to right, and a 

Configuring ths Analog Output Parameters parameter change affects all values to the right ofthe change 
parameter. 

. Setting process variable units (page 2-7) 
Not aU calbration procedures should be performed for each Model 1151

. Reranging (page 2-7) transmitter. Furthermore, some procedures are appropriate for bench 
- Setting output type (page 2-11) calibration but should not be performed during field calibration. Table 

2-1 identifiea the recommended calibration procedures ror each type of
. Setting damping (page 2-12) Model 1151 transmitter for both bench and field calibration. 

Calibrating the Senaor TABLE2-1. Reoommended 
. Full trim (page 2-12) Calibration Tasks. 

. Zero trim (page 2-13) TransmlUer Bench Calibralion Tasks Field Cahbrallon Tasks 
Calibrating the 4-20 mA Output 

Slandard 1. SeloulpuloonlluraUonprramelers: 1) Reconllgure paramters if neæssar.
. 4-20 mA output trim (page 2-16) or Calibralion 8) Sellhe Transirllr Rage Polnls.

2) Zero !rim th Iransmillr 10 copensale
. 4-20 mA output trim using other scale (page 2-16) Tasks b)SeltheOutpuIUnils. 

c)SellheOulpuIType(linearorsqiiarerool). rormouniingpositone~clsorslatic 
FIGURE 2-3. Modell 151 Transmiter 1151DP d) Set tho Daming Value. pres51reeffells. 
Dala Flow with Calibration Oplions. 11S1GP 

1151HP 2. Oplional: Perform a Fiili Sensor Trim 
l1S1LT -Pressure source (eqiiired. 

(Tr-ismflerRanged 0 fo 100 fnHPJ 
3. OplJrmaJ: Perform an Analog Output Trim

-Miillmelerreqiiired. 

~ 1151AP SlandardBenchCiiibraUon, 1) Renfiure paramters il necssar.
eircepl slap 2: 2) Perform low Trim Vslue secUoo orK 2. Optional: Perform a Fiill Sensor TIim il FiillSensorTrimproodurelocorrecllor

l~
eqiiipmentisavailab16(ai;urale~ irunUngposltonellels.
pressure sourc required); otherwise,
perform the Low Trim Value section 01 
FuUSensorTrimprocedure. 

NOTE 
A HART:based c1)lmuriÎCsror is required for all sensor and oU/pullTim produres. 

NOTES 
l) ValueonPV line slould equal

th inpulpressiira Wiring Diagrams 
2) ValueoriAO line shouldequalIhe (Field Hook-up)oulpiildevicereading 

FIGURE 2-4. Model1151 Field Wiring 
Diagram. OpUonal

100.00 inH20 Mode 1151 SlMri Chiirt 
2Q.OOmA Pressure Transmiller Racorder 

000 InH20 
100.00 InH20 

Figure 2-3 ilustrates the Model 1151 transmitter data flow. This data 
flow can be summarized in four major steps: 

1. A change in pressure is measured by a change in the sensor
output (Sensor Signal). 

2. The sensor signal is convertd to a digital format that can be
understood by the microprocessor (Analog-to-Digital Signal 
Conversion). 

3. Corrections are perrormed in the microprocessor to obtain a
digitii repreiientation of the process input (Digital PV). 

4. The Digital PV is converted to an analog value
(Digital-to-Analog Signal Conversion). "" NO" 

61gnølLooinii bigrOlndedli any A HART Inl"rI..,, mii bi connected "i _ny la.mlnøilon point In Ih loop.
pontor Ie ungrounded. Slgn.lloop mi-t h.." 25Q ohm. mlnlmurn loa lor communlcatlONl. 
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Common Functions 
Settng the Loop to Manual 

Change Non-Output 
Related Information 

Sendln 9 Data to 
the Transmitter 

Configure the Analog 
Output Parameters 
Setting Units 

Reranging 

Reranglng with a 
CommunIcator Only 

Reranglng with 8 
Pressure Input Source 
and EI Communicator 

The following tasks are a common part of a transmitter commissioning. This means that when you change either the 4 or 20 ni setting, you 
also change the span. For instance:

When preparing to send or request data that would disrupt the loop or 
chango the output orthe transmitter, set the loop to manual. Both the If the transmitter is ronged so that 
HART Communicator Model 276 and the Rosemount Model 268 wil 4 mA = 0 inHP. and 
prompt for this IIBtting when necBliliary. Keep in mind that simply 20 mA = 100 inH~O,
acknowliidging this prompter does not set the loop to manuaL. It is only 
a reminder; the loop muiit be set to manual as a separate riparaLion. and you change the 4 ni setting to 50 inH:¡û using the communcator 

only, the new settings are:
The Model 1161 Smart contains several configuration parameters that 
do not directly affect the traniimitter output. These parameters include: 4 mA = 50 inH~O, and 

20 inA = 100 inHiO. 
- Date

Note that the spRn was also changed from 100 inH~O to 50 inHiO, while
. Descriptor the 20 niA selpoint remained at 100 inHiO. 
. Message


To obtain reverse output, simply set the 4 mA point at a grater
. Metertype numerical value than the 20 ni point. Using the above exaniple, 

setting the 4 mA point at 100 inH~O and the 20 mA point at 0 inH.,O 
wil result in reverse output.

Whenever traniimittar configuration data is updatad with a HART-
based communicotor, the entered data must be sent to the traniimitter NOTE 
memory. The 4 and 20 mA output is based on the transmitter's existing digital 

calibration. Before rerangingwith the keypad, make sure the
NOTE transmitter is correctly interpreting the process variable input. To
Depending on the task, an option to enter the data (or end changes and match the transmitter's reading in engineering units to plant standard,
enter the datr¡) wil appear at the end ofthB configuration function. use the sensor tiim function under "Digital Trimn in this section.
Follow the on-screen prompts to complete the send data function. 

. Reranging with a pressure input and the communicator
Review the transmitter memory to ensure that configuration changes maintains the same analog span.
have been entered. 

. Reranging with a presiiure input and the zero and span buttons 
maintains the same anRlog span. 

For instance, ¡fthe transmitter is ranged so that: 

By setting the output units, a process can be monitored using the 4 mA = 0 inH~O, and 

specified units. This is important ifn plant uses units which differ fl'm 20 mA = 100 inH~O, 

thosa preset by Rosemount Inc. Output units can be selected from and you then change the 4 mA setting to 50 inH20 using the 
among 14 output options: communicator (or buttons) and a pressure input, the new settings are: 

- inHiO - inHg - flH20 4 mA = 50 inH20 
20 niA = 150 inH~O- mmH20 . mmHg - psi

_ bar _ mbar _ glcm2 The 100 inH20 spnn is maintained. 

. kgcm2 . Pa . kPa It is also important to note that when using a pressure source, the 4 
- torr .atm and 20 ni setpoints are based on the transmittets interpretation of 

the pressure input provided. It is possible that when a plant standard is 
input, the transmitter reads it as a iilIghtly different value. Although 

One orthe most common configuration tasks involves reranging the the 4 and 20 mA setpoints wil operate properly within theiie ßpplied 

transmitter 4 and 20 mA points. settings, the transmitter's digital output in engineering units may 
indicate a slightly different viilue. 

Reranging matches the tranamitter range points with the applied 
The sensor trim function under "Digital Trimn can be used to match theprocess pressures. It can be performed three ways: using the 

communicator only, uiiing the communicator and a reference pressure, transmittets reading in engineering units to your plant standard, 

or using the integral zero and span buttons and II reference pressure. thereby eliminating any discrepancy. 

To decide which method is appropriate, consider the following: NOTE 

. Reranging with only the communicator changes the analog 4 and Reranging only the 4 mA or the 20 mA with a preiiiiure input wil 

20 mA points independently without a pressure input. maintain the initial span width. 
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NOTE Reranglng UsIng the Integral It is also possible to rerange the transmitter using the span nnd zero 
Do not rearing the transmitter such that the 4 and 20 mA runge Span and Zero Buttons buttons located within the circuit side of the electronics housing on the 
points-upper range value (URy) and lower range value (LRV).are electronics faceplate, as shown in Figure 2-5. 
outside the high and low digital sensor trim values. To optimize 
performance, the digital trim span should be equnl to or slightly greater FIGURE 2-6. Modsl1151 
than the 4-20 mA span. Eleolronici¡ Faceplate. 

Reranging with the keypad (lnd no pressure input chnnges the 4 and 
20 mA points independently. 

NOTE 
U_er-leleCiøbleiwholillrelhO'n 
indeiuhpoiillon. 

Use the following steps to rernnge using the integral span and zero 
buttons: 

Rerangig with a pressure input source and the communicator or the 1. Using II pressure source with an accuracy three to ten times the
zero (lnd span buttons allows you to maintain tho sare analog span. desired calibrated accuracy, apply a pressure equivalent to the 

lower calibrated value to the high iiide of the transmitter. 
2. Remove the circuit side cover to expose the span and zero buttons.

Hold both the span and zero buttons down simultaneously for at 
least five seconds to activate the controls. The buttons remain 
active for 15 minutes. After 15 minutes the buttons must be 
reactivated by pressing simultaneously and holding again. 

3. Press the zero button ror five seconds to set the 4 mA point. Verify
that the output is 4 mA. 

4. Apply a pressure equivalent to the higher calibrate value to the
high side of the transmitter. 

5. Presii the spiin button for five seconds to set the 20 mA point.
Verify that the output is 20 mA. 

To rerango with a rererence pressure, apply the deiiired pressure input 
to represent the 4 or 20 niA point. Allow the variable reading to NOTE 
stabilize for approximately ten seconds. Press either the 4 mA or 20 mA Both the lower and upper range values must fall within the lower and 
to make this pressure value either point. upper range limits of the sensor module, and meet the minimum and 

ma."limum span criteria allowed by the transmitter. 
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When the square root output option is active the Model1161 analog 
output is proportional to flow. To avoid the e.'ttremely high gain that 
results Il the input approaches zero, the Model 1161 automatically 
switches to a linear output in order to ensure a more stable output near 
zero. Figure 2-6 ilustrates this transition point. 

The transition from linear to square root is not ndjustiible. It occurs at 
0.8% of ranged pressure input or 9.0% offull-scule flow output in 
transmitters with Revision 5.2. software. In earlier software, the 
transition point occurred at 4.0% ofranged pressure input, or 20% of 
full scale flow output. 

The transition from linear to square root output is smooth, with no step 
change or discontinuity in output. 

FIGURE 2-6. Square Rool Qulpul 
Transilion Poin\. 

Full Scale Oulput Full Scale 
(mA de) Row (%)

20 - 100


.. 
eo16_ 
70 

eo 
SquaroRool12- Curve 

FullScala 
Row(%) 

oui~~'t ~~edc)tU-1D..-.. 
Full ScalePre$Sure(%) ..- . 

..- ..4- . 
. 0.80. 1 

Full Scal11 Pressure (%) 

From 0.0 percent to 0.6 percent ofthe ranged pressure input, the slope 
of the curve is unity (y = x). This allows iiccurate calibration near zero. 
Greater slopes would cause large changes in output ror small changes 
at input. From 0.6 percent to 0.8 percent, the slope ofthe curve equals 
42 (y = 42ii) to achieve continuous transition from linenr to square root 
at the transition point. 
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NOTE 
A full tri requires a pressure source at least three times more 
accurate than the transmitter. For best accuracy, make sure the applied 
pressure is equal to or slightly less than the desired 4 mA setpoint, or 
equal to or slightly greater than the 20 niA setpoint. 

The last trimlnput vulues used wil be displayed briefly. The 
engineering units shown match those selected under configuration or in 
transmitter characterization. 

In seleoting the pressure input values, the low and high values should 
be equal to or outside the 4 and 20 mA points. Do not attempt to obtain 
reverse output by reversing the high and low points. 

The low trim value should be trimmed first. This provides a stable 
reference for additional sensor trim adjustment. Adjustment of the low 
trim value provides an offset correction to the factory-established 
characterization curve. Adjustment of the high trim value provides a 
slope or gain correction to the cho.l'cterization curve based on the low 
trim value. In neither case is the factory-established characterizntion 
curve changed by this procedure. The trim values allow optimized 
performance over a specified measuring range at the cnlibration 
temperature. 

Zero Trim A zero trim is a simpler, one-point adjustment. It must be zel'o-based 
(in other words, within 3.0% oftrue zero) and it may be performed when 
an exact pressure source is not available for the second pressure needed 
in a full trim. 

It is useful for compensating for mounting position affects or for zero 
iihifts due to static pressure in diITerential presslUe Llpplications. 
However. since this correction maintains the slope ofthe 
characterization curve, it should not be used in place of a full trim over 
the full sensor range. 

Zero trini is best performed with the transmitter instaned in its final 
mounting position with static pressure applied (or no pressure for a 
gage transmitter). 

NOTE 
Because a zero trim must be zero-based, it generally should not be used 
with Model 1151 Absolute Pressure Transmitters. Absolute presiiure 
transmitters reference absolute zero. To correct mounting position 
eITects on a Model 1151 Absolute Pressure Transmitter, perform a low 
trim within the full sensor trim function. The low trim function 
provides a gzero" correction similar to the zero trim function but it does 
not require the input to be zero based. 

r-.... f-..- ~ 
La.mA"" s..mAPO" ~L H L H


NONZERO-BASED ZERO-8ASED 
LEVEL APPUCATION LEVEL APPUCATION 

ZERO-8ASEO 
FLOW APPliCATiON
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The Model 1151 Smiit Pressure Transmitter has electronic damping 
that can increase the response time ofthe transmitter to smooth the 
output when there are rapid input va.riations. High damping values 
filter out process noise, but response time is decreased. Low damping 
values increase response time, but process noise can wso be detected. 

For Model1151 Smart Pressure Transmitter tramlmItters, damping 
values may be set in 0.1 second increments from 0 to 16.0 seconds. The 
factory default damping value is 0.2 seconds (0.4 seconds for Range 3). 
Damping values for inert-filled sensors are slightly higher. 

Calibrate the Sensor 
DIgital TrIm In order to understand the digital trim function, it is necessary to 
(Sensor TrIm and understand that smart transmitters operate differently from 
Analog Output Trim) conventional analog transmittars. Smart transmitters are factory 

characterized, which involves comparing a pressure input with the 
output of each transmitter's sensor module. The inronui.lion obtained 
in the comparison is stored in the sensor module EEPROM during the 
characterization process. In operation, the transmitter uses this 
information to produce a process variable output, in engineering units, 
dependent on the pressure input. The digital trim function allows 
corrections to be made to this factory-stored curve. 

The digital trim procdure is a two-step process. The first step, called 
sensor trim, consists of matching the digital procss variable reading of 
the transmitter to a precision pressure input. The second step, called 
4-20 mA trim, consists of mljusling the output electronics. 

This procedure should not be confused with reranging. Although you 
can stil niatch a pressure input to a 4 or 20 niA output through a 
reranging function, you have not affecte the transmitter's 
interpretation of that input. A sensor trim allows you to alter the 
transmitter's interpretation of the input signaL. A 4-20 mA analog 
output trim allows you to alter the transmitter's conversion ofthat 
interpretation into an analog 4-20 niA output. 

The transmitter can only be M accurate as the equipment used to 
perform the digitDl trim. Use precise equipment under slable,anibient 
conditions for best results. lfsuch equipment is not o.vaIlable, it may be 
better to return the transmitter to a local Rosemount service center for 
verification of the trim values. 'lo eliminate the possibilty of oVer­
trimming the transmitter, the Model 1151 wil accept only trim values 
that are within 5 percent ofits original characterization. 

Sensor Trim The sensor may be trimmed in two ways: full trim and zero trim. They 
vary in complexity, and their use is application-dependent. 

Full Trim A full trim is a two-point sensor calibration where two end-point 
pressures are applied, and all output is linoarized between them. 'l 
start the procedure, connect the communicator and a pressure input 
source of at least three times greater accuracy than the Model 1151 
Smart Transmitter as shown in Figure 2-7. Always let the variable 
stabilze for 10 seconds aftr application oHhe pressure source before 
takig its reading. 

NOTE 
The Model 1151 Smart Pressure Transmitter allows approximately 
a 5.0% URL deviation from the characterized curve established at 
the factory. 
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FIGURE 2-7. Digital Trim 
Connection Drawing Desd Weight Te6ler 

CalibratlonStandardfor(4-20 mA Transmitters). Sønsor Trim Only 

NOTE 
4-20 mA wiring shown.
See Rgure 3-2 for low power wIring. 

Systematic: Error Correction One feature offull trim is the abilty to use it to improve the Model 
1151DP or HP performance by correcting for systematic error because 
of static pressure. 

NOTE 
Corrections con only be made in linear mode. Switch from sqiiare-root 
mode to linear niode if necessary. 

High static pressure causes n systematic Bpan shift in the transmitter. 
It is linear with static pressure and is easily corrected by performing a 
full trim. Table 2-1 shows the amount of systematic span shin for
Range Codes 3 thlough 8. 

Range Code 316L SST Ha5lelloy~ Monel

-1.75% -1.0% -1.00 

-0.87%(11
--.81%(11 
_1.45%(1) 
_1.05'Y,,ll 
--.55% 

-0.60% 
-0.70% 
-1.5% 
-1.05% 
-0.55% 

--.5OÆ. 
--.15% 
-1.45% 
-1.05% 
--.55% 

(1 AppllesBlsoto Madel f/5fHP. 

Correction for systematic error is made by simply calculating a 
correction factor for the high trim and low trim and inputting this 
correction into the triiemitter. 
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The following example ilustrates the correction procedure: 

A Modal 1151DP 4 (Range 4) with 316L SST isolating diaphragms is to 
be used in ii application where the Btatic line preasure is 1,200 psi. The 
transmitter i8 reranged (as 8tated in Reranging with a PrellllUre 
Input Source and a. Communicator on page 2-9) so that the 
triismitter output is 4 mA at 50 inH20 and 20 mA at 160 inH20. 

To correct for systematic error due to static line pressure, use the 
following forniulWl to deterflne a corrected value for Low Trini and 
High Trm. 

Low Trm (LT) = LRV + S (LRV) P 

WhereLT = Corrected Low Trim Value at Atmosphere 
LRV = Lower Riige Value at Pressure P = 50 inH20 
S = ~Span Shif from Table 2.1) = ~0.0087/1000 psi 
P = Static Line Pressure = 1200 psi 

High Trm (RT) = URV + S (URV) P 

WhereHT = Corrected High Trim Value at Atmosphere 
URV = Upper Range Value at Pressure P = 150 inH20 
S = -(Span shift from Table 2-1) =-0.0087/1000 psi 
P = Static Line Pressure = 1200 psi 

In this example: 

URV = 150 inH20 

LRV = 50 inH20 

S = +0.0087/1000 psi 

P = 1200 

LT = 50 + (0.0087/1000)(50)(1200) 

LT = 50.53 inH20 

HT = 150 + (0.0087/1000)(150)(1200) 

HT = 151.58 inH20 

Entering Corrected Values 
To input the corrected values for the Low Trim and High Tri, perform 
a full trim as explained on page 2-12. When applying the low and high 
preSBure values, edit the pressure reading and enter your corrected Low 
and High Trim values as in the following example: 

Low trim: 
Apply-50 inH20 
Enter-50.53 
High trim: 
Apply -150 inH20
Enter-151.58 

DecidIng Whether to Trim Ihe DIA Aftr the microprocessor conditions the sensor signals, it outputs a
Converter digital word. The digital-to.analog (D/A) output circuitry converts the 

word to an B.lllog signal for the 4-20 mA communications line. It may 
be necessary to check and trim this circuitry aftr a pariod of time. The 
4-20 mAoutput trim function can also be used to make adjustments to 
allow for peculiarities of a particular readout device in the loop. 

To determine whether the output must be trinimed, connect the HART-
based communicator and a precision milianimeter capable ofreading :t 
1 micromole in the loop as shown in Figure 2-7. 
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Access to information other than dynamic transmitter data is obtained 
through the normal polVresponse method ofHART communication. A 
HART-based communicator or the control system may request any of 
the information that is nomially available while the transmitter is in 
burst mode. Between each message sent by the transmitter, a short 
pause allowii the HART.based communicator or a control system to 
initiate a request. The tran8mitter wil receive the request, process the 
response mesiiage, and then continue ~biirsting" the data 
approximately three times per llecond. 

Saving, Recallng, and Data that wils entered off-line can be stored in the communicator 
memory and downloaded to other transmitters liiter. Data also can beCloning Configuration Data 
copied from a transmitter in order to be sent to other transmitters in a 
process known aii ~cioning." This is especially useful if when working 
with a large number oftraniimitters that require the same 
configuration data. 

NOTE 
The HART Communicator Model 276 requires the use of the Trnnsfer 
Menu to move data between the transmitter memory and the 
communicator. This menu is available from the Main Menu ofthe 
HART Communicator. Press the left arrow to move from the Online 
Menu to the Main Menu. Press 3 from the Main Menu to access the 
Triisfer Menu. 

A HART-based communicator may be used to transfer data between 
transmitters ofthe same model type. 

Multidrop Communication Multidropping transmitters refers to the connection of several 
transmitters to a. single communications transmission line. 
Communication between the host and the transmitters takes place 
digitally with the anLdog output of the tran8mitters deactivated. Many 
of the Rosemount SMART FAMILY transmitters can be multidropped. 
With the HART smart communications protoool, up to 15 tran8nutters 
can be connected on a single twisted pair ofwires or over leased phone 
lines. Note that burst mode operation is not compatible with multidrop 
communications. 

The application ofa multidrop installation requires consideration ofthe 
update rate necessary from each transmitter, the combination of 
transmitter models, and the length of the trammission line. Multidrop 
installations are not recommended where intrinsic safety is a 
requirement. Communication with the traneniitters can be 
accomplished with commercially available Bell 202 moderns and a host 
implementing the HART protocol. Ench transmitter is identified by a 
unique address (1-15) and responds to tho commands defined in the 
HART protocol.


Figure 2-8 shows a typical multidrop network. This figure is not 
intended as an installation diagram. Contact Rosemount product 
support with specific requiremente for multidrop npplications. 

Next, perform a loop te8t as described on page 2-4. Follow the loop test 
procedure and set the tran8mitter to a 4 mA output. Then check the 
ammeter. The reading should be within :t3 J. of 4 mA. 

Then set the transmitter to a 20 mA output and check the 
miliammeter. The reading should be within :t 3 J.A of20 mA. The 
output should be trimmed jfthe values on the meter excee this 
tolerance range. 

When trimming the output, adjustments are made to the output 
cicuitry. The appropriate shift wil be made for all intennediate points 
between 4 and 20 mA. 

The communicator wil allow the D/A converter to be trimmad by using 
a current meter or voltage meter. When using a current meter, fonow 
the sequence outlined in 4-20 mA Analog Output Trim. When using 
a voltage meter or a meter whose display doea not read out in 4-20 mA, 
follow the sequence outlined under 4-20 mA Analog Output Trim 
Using Other Scale. 

Digital to Analog Converter It may be necessary to calibrate the current output eircuitry aftr a 
Trim period of time and use. The 4-20 mA output trim function can allJo be 

used to make adjustments to allow for peculiarities ofa particular 
readout device iii the loop. 

4-20 mA Analog Output Trim A 4-20 mA output trim adjusts the trammitter miliiimpere output to 
match a plant's current standard. Use this procedure when trimming 
the convertor ulJing a current meter. 

4-20 mA Analog Output To trim the output using a voltage or other meter, connect the meter
Trim Using Other Scale across a oo8istor in the loop. For bß!t accuracy, use a precision resistor. 

The scaling function may be used ifthe meter displays other units, such 
as 0-100%. 

NOTE 
!fa resistor is added to the loop, before proceeding, ensure that the 
power supply is suffcient to power the transmitter to a 20 mAoutput 
with the additional loop resistance. 

Advanced Functions 

Burst Mode Whon the Model 1151 Smart is configured for burst mode, it provides 
fa8ter digital communication from the transmitter to the wntrl8ystem 
by eliminating the time required for the control system to request 
information from the transmitter. 

Burst mode is oompatible with use ofthe analog signal Because HAT 
protocol features simultaneous digital and analog data transmission, 
the analog value can drive other equipment in the loop while the control 
system is receiving the digital information. Burst mode applies only to 
the transmission of dynamic data (pre8sure and temperature in 
engineering units, pressure in peroont ofrnnge, anMor analog output in 
mA or V), and does not affect the way other transmitter data is 
accessed. 
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FIGURE 2-8. Typical Multdrop 
Network. 

-, _. ,-,'.._..' '"_,,I '.....,. ~g"".. ~"".. g""

HAT-based communicators can test, configure, and format a 
multidropped Model 1151 in tho same way as it can a Model1151 in a 
standard point-ta-point installation. 

NOTE 
The Model 1151 Smart Pressure Transmitter is set to address 0 at the 
factory, allowing it to operate in the standard point-to-point manner with 
a 4-20 mA output signal. To activate multidrop communication, the 
transmitter address mUBt be changed to a number betw9En 1 and 15 
(inclusive), Th change deactivates the 4-20 mA analog output, sending 
it to 4 mA. It also disables the failure mode alar signal, wruch is 
controlled by the upscale/downscale switch. 

Changing a Tran9mller Addre9s To change the address of a multidropped transmitter, follow these fast 
key sequences. To activate mull;drop communication, the transmitter 
address must be changed to a number from 1 to 15. 

Polling a Multldropped Loop Pollng II multidropped loop determine8 the model, address, and 
number of transmitters on the given loop. 

NOTE 
The HART Communicator Model 275 requires the use of the Utilty 
Menu to perform an auto poll. This menu is available from the Main 
Menu of the HART Communicator. Press the left arrow to move from 
the Online Menu to the Main Menu. Press 5 from the Mai Menu to 
access the Utilty Menu. 
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FIGURE 2-9. Model 11515 
ConliguraUon Dsla Sheel. 
Model 1151 r-Smart Pressure Transmitters ralkJreMode: oL~

TranimitlllSaculliy: ~ 00' 
CONFIGURATION DATA SHEET


Clislomei P.O.No. 04-20 mA wiih slmullaoBOll digilaI Bignal based on HARTplOlool 
10 Duriit mode 01 HÃRTdig~a1 procesø YHfiablf111 Ilinel1em Burstmoiloul¡iiloplionii' 

o PiimaiyvailnliIlÌßiiogineeringiinillSSTlig No. o F'tmiyvaiìnlii in percenroliango 
o All dynamic vailaas in engineering units and tho primary variable mA vaeSoftlireTag: 1_i-i-I_I_I_i-I_I(.! cMreclaUl fTmum) 

10 Mii~~:'a~~;ri~i~:~~:i~;~ (1_15)1'1: 
OUTPUT INFORMATION (Software Seleclable) 

(I) Thes options Me availale with Rev/son 5. r ¡¡d grealer8oftBle.
4ir= 0* (2) This option 511e8 the lliJsmtrrs analog ou/pu/ a/4 rM.

(3) Default /nnsrrner address is 1 if rm/lidrop r;mmnication is selled.
Upper Rage Limil* 

Units = 0 inH20* OIlI OPa * inH2010 Ranges3- In. 
DioHg o bar OkPB * pillorRlIgei ø- In. 
ORH..i Ombar o Toii
Ori20 Oil/om o Aim 
DmmHg Okglcm"

Oulpul= OLiiliar* o Squaie ROli 

secnd (Damping II elecb'Dnicly aijusl8e in 0.1 soonde in ioC(emenll !rom 0.0 10 16_0 eeconds.) 

~ 1_1_1_1_I_U_I_U_I_U_'_U_1 (16 i:Slaclers maimuml 

Message: 1_1_i-I_I_i-LI_'_I_I_I_I_I_U_I_i-U_i-i-I_I_I_r_I_I_I_LI_I_r (32 characl8111 maimiim)

(nlllOilc)(alplaoolic) (nlilOlic) 

LUI_I_I_I 1_1_1

Day Monlh


lllll!ralMelar' Oliislalled ONoll8 
FlaneMlllerlat o 316SST OHlsle/loyCo Monel 0 Caibon Steel 0 Specin 
O.liligMalerial: o Viloi 0 Biina-N o Elhylime-Propylena 

o Telron OSpoial 
IsOialDrMaterlal:0316SST OH.reiloyC o Monel 

o Speiao TanlaJm OODIiIMonel

SensorFliiid: OSnione Olnerl 

Dralr¡8IiValvas: 0316SST OHlstel/oyC o Mon81 0 Carbon Sleel 0 Specia 
RomollSeal Type' ONDSaal OCTW DEFW

OPFW ORFW DRT 
OSCW o SSW o Speci 

RemoleSelllFillFluid o NoSlai OSHicDna o Syllherm800
o Iiierl 0 OlyceriniH~O
OPropOIy/l~O
o Noobeo M.20 0 Spacia 
o NoSeal o 3111SST o Has/e/loyC
o Tanlalum 0 Speia 

Niimber 01 Remole Seal9: 0 No SQa1 0 One 0 Two 
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Section I SAFETY MESSAGES 

Installation Warnings (A) Procedures and instructions in this section that raise potential safety 
issues are indicated by a warning symbol (à). Refer to the following 
warning messages bafora performing an operation preceded by this 
lJymbol. 

OVERViEW This section is designed to guide you through a successful Model 1151 LßWARNiNGinstnllation. This section containlJ an installation flow chart; safety 
messiiges; general, mechanical, mounting, and electrical installation 
information; as well 8. installation guidance for optional parts. . Exloion&carellindeallorseiousrijury.BelOleconritingacoiclorrianexploalfhere,
Dimensional drawings for each Model1151 vnriation iud mounting ma sme Ihe inslrmels in in lo ar rislall in 
configuration are included. accdarwilhinlrinsiclysaìiornoniicendivefidd

wlringprac. 

FJOUAE 3-1. Model11511nslallalion . ProoessleBkscancausedeal/orsorlousiiiury.lri1aK
and tighten all fournange bolls beforaapptjing

Flowchart. pressure,or proe&sleBkagema reilt.AtllTting10
remve Ihe nange bolls while Ihe lransmH\er 1& in 
.srvice may cau&e procss Ikkl leas. 

. All exploon-ptl)of,lIamprof,aridusl-lgnlliiiprool
inslalaUonirequlreinsertionof coduil plugs in all 
unuseopenlngswilha m'nlrnmol 40 t1-Ib(54 N-m)
oflorque.TIiswillman1anliluIlUireadsof
6ni;glimeliL 

. Whenaddiligameleroplinloa.Model1151wilhan 
Option Coe R1 or R2 lermlal block, mae sure 10
clarge 10 cemenled melercoerswllh II glass window.
MaksureasUckrisloctadinskeUlaoosrlhal 
Indicalesa "cemenled r;ver." Thisoover isreuired 10 
malnlainexploslon-proolapproval. 

. Explosi0l8cancausedealhorseriousinjury.Dono!
remve Ihe instrumenl coer in explosive atmospheres
whelilhecircuill8aliva. 

, Explosions can case dealh or seriOU& Injury. To mel
haziidous lotin requlremnls, any \ranmil1er wiUi 
a la spedfying Option Coes 15, Il,N1, 18, 17, or N7
requIres an in!rnsically sare anaJog meter (Pari No..
01151-2614.( Ihrough0009) or an lCDme1er 
(PaI Nos_ 01151-1300100, 01151-300-1001, 
01151-351-100,or01151-1351-1oo1). 
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HousIng Rotation 

&WARNING 

FaluretoinslaDnangeiidaplerQ.rlngscancauæproæss Di nol rotate th Irammill haslng im lhB/90 deres
leals,whiclicanre8Ullbideallorsellouslnjury. wilhouldisnne he header bo. Exg Il degres
There arEllwo slyles or Rosmount flge adapters, each rolaliwlldEeltetitemalse60rirulewli. 
requiril1 II unique O-ring, as shown below. Each flange
adapler is dlsUiiguished byits unique groove. 

The electronics houßing is dSBigned to be rotated up to 90 degrees in 
MODEL30511202413001J3095 order to provido field accoss to the two housing compartments. (If 

rotating the housing more than 90 dogrees iB necesBary, follow the 
trtUBmitter diBßsBembly procedures in Section 4 Troubleshooting.) 
To rotate the housing up to 90 degreeB, loosen the housing lock nut and 
turn the housing not more than 90 degrees from the orientation shown 
in Figure 3-2. 

NOTE 
Seal module threads with LoctiteOX 222 before retightening housing lock 
nut (see Connecting the Electrical Housing to the Sensor on 
page 4-6. 

Terminal Side of Mount the transmitter 80 that the terminal side of the housing is 
Electronics Housing accessible by providing:

MODEL 1151

. A Y4-inch clearance for cover removal with no meter 

Use only lheO-ñri designed to seal will llecorrespondlng . A 3-inch clearance for cover removal with a meter installed 
flnge adapter. If practical, provide approximately 6 inches clearance so that a meter
Aefer to the Spare ParlSlislori page5-19 lor Uie parI may be installed later. The terminal side is marked on the nameplate
riumbersofUienarigeadliplerliandO-nrigade5Ïgfll!dlor located on the Bide of the tranBmitte.the Model1151 Pressure Transminer. 

Clrcul1 SIde 01 The circuit compartment should not routinely need to be opened when 
Electronics Housing the unit is in service. However, provide 6 incheB clearance, ifpossible, to 

allow access to the integral zero and span buttons or for on-site 

GENERAL The accuracy of 11 flow, pressure, or level measurement depends on maintenance. The circuit side ofthe housing is marked on the 

CONSIDERATIONS proper installation of the transmitter and impulse piping. The piping namepliite located oil the side ofthe transmitter. 
between the process and transmitter must accurately transmit process Exterior of ElectronIcs Housing The Model 1151 Smart Pressure Tran8mitter uses the same hou8ing as
pressure to the transmitter. Mount the tran8mitter close to the process the analog Model 1151. For this rea80n, integral span and zero screws~
and ul!e a minimum of piping to achiove best accu1'cy. However, keep in non-functional on the Model 1151 Smart Pres8ure Transmitter-are 
mind the need for easy access, safety ofpersonnel, practical field located under the nameplate on the side of the transmitter.
calibration, and a suitable transmitter environment. 

In general, install the transmitter so as to minimize vibration, shock, 
and temperature fluctuations, 

Installations in food, beverage, and pharmiiceutical proceSSil8 may 
require sanitary seals and fittings. Regulations may dictate special 
installation requirements to maintain sanitation and cleanabilty. See 
Product Data Sheet 00813-0100-4016 for more information obout 
sanitary preS8ure instruments from Rosemount Inc. 

Access Requirements When choosing an installation location and position, take into accunt 
the need for acress to the transmitter. 

Process Flange Orientation Orient the pracesl! flanges to enable process connections to be made. For 
safety reasons, orient the drain/vent volves so that process fluid is 
directed down and away from technicians when the valve8 are used. 
This can be accomplished by pointing the hole in the outside valve body 
downward nod away. 
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MECHANICAL Rosemount Modol1151 Tronsmitters may be panel-mounted, wall-

CONSIDERATIONS mounted, or attached to a 2-incli pipe through an optional mounting 
bracket. Figul'es 3-2 and 3-3 show the transmitter dimensions. 

FIGURE 3-2. Mode11161AP, DP, 7.5(191)Mii.
GP, and HP Dimensional Drawings !h14NPT with OpUonal M81er 

Conduit 
Connecllon Permn8l1 Tag(2pllle5) (opllonal) 

Meter Tranlimlner 
Houslng Circuitr 

ThIs Side 

1.625 
(41) 

i.14 NPT on
Flange A

Adapters (6eeTable) 
FlangeDlslance'A 

Range Cenler10 Cenler 
Inches mm


3,4,5 
'-' 

",. 
2.188 

54 
50 

. 
, 
, 

2.250 
2.281 
2.328 

57 
50
" r 0.75(19)Clearance for 

Cover Renoval (lyplcel) 

14-18 NPTonFIanga8 
lor Pressure ConnacUon 
without the Use 01 F1anga
Adapters DIAPHRAGM ASSEMBLY 

AND MOUNTING FLANGE 

NOTE 
Dimensions sr. In Inches (milImeters). 

TABLE3-1. Model1161LT DImensional Specificallons. 

ANSI 2(51) 1.12(28) 4.5(121) 8.0(152) 0.75(19) NA 3.75(95) 2.9(74) 216(55) 
'" 3(76) 1.31(33) 6.0(152) 7.5(190) 0.75(19) 2.58(65) 5.0(127) 3.11(79) 3.11(79)

4(102) 1.31(33) 7.5(190) 9.0(228) 0.75(19) 3.5(119) UL(17:i) 4.06(100) 4.06(100) 
2(51) 1.26(32) 5.0(121) 6.5(165) 0.16(19) NA 3.5(95) 2.8(74) 2.16(55)ANSI 3(76) 1.50(36) 6.62(168) 8.25(209) 0.88(22) 2.58(65) 5.0(127) 3.11(79) 3.11(79) "' 4(102) 1.2(41) 7.ii(2D0) 10.0(254) 0.88(22) 3.5(69) 6.81(173) 4.06(100) 4_06(100) 

NO" ANSI 2(51) 1.12(28) 5.0(127) 6.5(165) 0.75(19) NA 3.15(95) 2.9(74) 2.16(55) 
DlmlllloßI.raInIßooi-(mllllmiiall¡' ro 3(76) 1.37(35) 8.62(168) 6_62(168) 0.68(22) 2.56(65) 5.0(127) 3.11(79) 3.11(79) 

mN 
PN1CHO 

0"' ON 80 ,,~ 160ITV 200mm 18mm ,,~ 127nv ,,~ 79mm 
PN2540 DN100 ,,~ "'~ 235mm 22mm 89nim 173mm 103mm ""~ 

0", 
PN1011Ð 
(I TvlemncesareO.Q40(l.02),-o.020(O.5/).
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MOUNTING The Model 1151 Smart Pressure Transmitter weighli121b. (5.4 kg) DrslnNent Valves Drain/vent valve orientation is also dependent on the process being 

CONSIDERATIONS without a meter and 15 lb. (6.B kg) with a meter. This weight must be measured: 
securely supported. The transmitter is calibrated in ii upright position i For liquid iiervice, mount the side drain/ent valve upward to
at the factory. Tf this orientation is changed during mounting, the zero allow the giueii to vent.
point wil shift by an amount equivalent to the liquid head caused by 
the mounting position. Full Trim on page 2-12 describes how to correct i For gaii service, mount the drain/vent valve down to allow any 

this8hift. accumulated liquid to drain. 
To change the drain/vent valve orientation from top to bottom, rotate 

NOTE the process flange 180 degrees.
Do not plug the low side with a solid plug. Plugging the low side wil 
cause an output shin. Impulse Piping The piping between the process and the transmitter must accurately 

transfer the pressure in order to obtain accurate measurements. In this 

Mounting Requirements The following information applies to steam, liquid, and gas pressure transfer, there are five possible sources of error: 
i Leak

(for Sleam, liquid, Gas) installations. 
i Friction loss (particularly ifpurging is used) 

pro cess beingTaps Tap placement location is dependent on the type of 
measured, and on whether the transmitter has side drain/vent valves: i Trapped gas in a liquid line 

i For liquid flow measurement, place taps to the side of the line to i Liquid in a guii line 
prevent sediment deposits, and niount the transmitter beside or i Temperature-induced or other density variation between the legs 
below these taps so gases can vent into the process line and away The best location for the transmitter in relation to the process pipefrom the transmitter. 

i For gas flow measurement, place taps in the top or sideor the line 
depends on the process itself. Consider the following general guidelines 
in determining transnutter location and placement ofimpuiiie piping:

iind mount the transmitter beside or above the taps 80 liquid wil 
drain away from the transmitter. i Keep impulse piping as short as possible. 

i For steam flow measurement, place taps to the side ofthe line i Slope the impulse piping at leait 1 inch per foot (8 centimeters 
with the transmitter mounted below them to ensure that the per meter) upward from the transmitter toward the process 
impulse piping stays filled with condensate. connection for liquid. 

. For transmitters with side drainlent valves, place tapii to the i Slope the impulse piping at least 1 inch per root (8 centimeters 
side of the line. (See Drainlent Valves on page 3.8 for per meter) downward from the transmitter towurd the proceS8
mounting position of drainlent valves). connection for gas. 

See Figure 3-4 for a diagram of these arrangements. i Avoid high points in liquid lines and low pointii in gas lines. 

FIGURE 3-4. Sleam, Uquld, and . Make sure both impulse legs are the same temperature. 
Gas Service Inslallalion Diagrams. LIQUID SERVICE GAS SERVICE i Use impulse piping large enough to avoid friction effects and 

prevent blockage. 
i Vent all gas from liquid piping legs. 

Plugged Tee . For steam service, fill impulse piping with water to prevent 
for6teamSerice VlinUDrain contact oflive steam with the transmitter. 

Valve 

Optloniil/forSealingF1UldSide-mounted 
DralnlenlValve 

Steamorolhereleva!edteeratureprocesscancatse
dame (0 lIe sensor. Do 1101 allow lle temperature 
iii5ldelle pross Ilanges to exceed Ihelrnstlr Iirrlol 
22"F (104"C). 

"%
 . When using a seiiling fluid, fill both piping legs to the same leveL.


~"

i When purging is necessary, make the purge connection close to


the Slle sizethe process taps and purge through equallengthe of 
pipe. Avoid purging through the transmitter. 

STEAM SERVICE i Keep corrosive or hot process material out ofdirect contact with 
the sensor module and flanges. 

. Prevent sediment deposits in the impulse piping. 
NOTE 
Foiilearn nivice do no! blow down lmpui... pIping ManIfold OrlilrWenl i Keep the liquid head balanced on both legs ofthe impulse piping. 
lhloughtfliimlller.Friiihirnelw~hbloçklngv&lYnçlOled Valveand l"'llllln.. wllh w-lei bioniiiiiiimlng mealI/emen!. 
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Mounting Brackets Optional mounting brackets permit mounting the transmitter to a wsll,Process Connectlons .-4 Flanga Adaptors: 
Model 1151AP, DP, GP, and HP process connections on the transmitter a panel, or a 2-inch horizontal or vertical pipe. Figure 3-6 ilustrates 
flanges are 1I-18 NPT. Flange adapters are eupplied with Btandard lh- some typical configurations this mounting brackets. 
14 NPI Class 2 connections. The flange adapters allow users to FIGURE 3.6. Mounting Bracket Opllons.
disconnect from the proceiis by removing the flange adapter bolts. Use 
plant-approved lubricant or sealant when making the proceiis 
connections. Figure 3-2 shows the distance between pressure 
connections. This distance may be varied ;tl/s in. (3.2 mm) by rotating 
one or both of the flange adapteri. 

On open vesselii, the low-side process flange is open to atmosphere and 
should be mounted with the threaded hole pointed down. On closed 
vessels, this connection is used for the dry or wet leg. 

High-pressure-side proooss connections for the Model 1151LT 
Transmitter are offered with 2-, 3-, or 4-in., Class 150, 300, or 600 
flanges; DN 50 (PN 10-40), DN 80 (PN 25/40), or DN 100 (PN 10/16, 
25/40). Low-pressure-side process connections for the Model 1151LT 
Transmitter are offered with 1A-18 NPT on the flange, and lfi-14 NPT 
on the adapter. 

i 5.625

O-rings: i- (143) 

The two iityles of Rosemount flange adapters (Model 1151 and Model MOUNTING BRACKET OPTION CODES B1, 84, AND 87. 
3051120241001/3095) each require a unique O-ring (see Figure 3-5). 
Use only the O-ring designed for the corresponding flange adaptor. 

MouliUngHoles
FIGURE 3-5. O-Rings. D.375Dlamiiler 

(10) 

1.40 

~ 
1.40 
(38) 

1.40(36) 
1 

L________
MODEL1151 PANEL MOUNTING BRACKET OPTION CODES B2 AND B5 

-J¡ When compr,essed, Teflonli O.rings tend to "cold flow," which aids in 
their iiealing capabilties. 

NOTE 
TeflonO) O-rings should be replaced if the flange adapter is removed. 

TIghtening the Seal: 
To enaure a tigbt seal on the flange adapters or a three-valve manifold, 
first finger-tighten both bolts, then wrench-tighten the first bolt to 
approxima.tely 29 ft.lb8 (39 N-m). Wrench-tighten the second bolt to 
approxima.tely 29 fi-lbs (39 N-m). 

FLAT MOUNTING BRACKET OPTION CODES 83, B6, AND B9 
NO"" 
Olmiiniloni are In Inçlii (miillme(~ni). 

J¡ See"Sl!lyl\agli" onpage3.2 ror rompllle warrg irlormelion 3-9 3-10 



Installation 

ELECTRICAL NOTE 
Make sure all electrical instaJlation is in accordance with national andCONSIDERATIONS local code requirements. 

Power Supply The dc power supply should provide power with less than 2% ripple. 
The total resistance load is the sum oftlie resistance ofthe signal leads 
and the load resistance ofthe controller, indicator, and related pieces. 
The resistance ofintrinsic safety barriers, ifused, must be included. 

To use t:e Rosemount Model 282 Loop Validator to power the loop, 
connect the Model 282 Vnlidator leads at the set of terminal screws 
labeled "SignaL." Figure 3-7 ilustrates power supply load limitations for 
thetransmittar. 

FIGURE 3-7. Power Supply Load 
Umi!alions. 

Rmi. 

R, 
Oper8ling

Region 

Vmax 

~~e~e Vm1n Vm"" Rmln Rm.. RL at Supply VoUage (V.)


Sf 12 45 0 165 AL 43.5(VsI2)

') A miimm of 250 H is required forCCfflolIon. Low powearinllTm load Imedance:

100"" 
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NOTE 
An alternate location to connect an ammeter is on the set ofterminals 
labelled "TEST. n Connect the positive lead of the anuneter to the 
positive test terminal, and the negative lead of the ammeter to the
negative test terminaL. 

,A To make connections, remove the cover on the side marked ~Tenninal" 
on the nameplate. All power to the transmitter ii; supplied over the 
Bignal wiring. Connect the lead that originatee at the positive side of 
the power supply to the terminal marked "+" and the lead that 
originates at the negatiVe side ofthe power supply to the terminal 
marked "-" as shown in Figure 3-9. No additional wiring is required. 

Do not run signal wiring in conduit or open traY8 with power wiring or 
near heavy electrical equipment. 

For improved performance against EMI/FI effects, refer to page 3-19 
for information on transient protection terminal blocks. 

Shielded cable should be used for best results in electrically noi5Y 
environments. 

NOTE 
When conduit lines are used, signal wirng need not be shielded, but 

must be 24 AWG ortwisted pairs should be used ror best results. Wiring 
larger and not exceed 5,000 feot (1500 meters). 

NOTE 
A minimum loop resistance of250 n is required to conununicate with a 
hand-held HART-based communicator. With 250 n ofloop resistance, the 
transmitte reques a mirum of 17 volts to output 20 niA. If a single 
power supply is used to power more than one ModellISl Smart 
transmitter, the power supply used, nnd circuitry common to the 
tranimitters, should not have more thnn 20 n of impedance at 1200 Hz. 

.j\. U8e the following techniques to properly ground the transmitter signalGrounding 
wiring and case: 

Signal WIring Signal wiring may be grounded at anyone point on the signal loop or 
may be left ungrounded. The negatiVe terminal ofthe power supply is P. 
recommended grounding point. 

Transmitter Ce.se The transmitter case must be grounded in accordance with national 
iind local electrical codes. The most effective transmitter case 
grounding method is a direct internal connection to earth ground with
minimal impedance. The transmitter case may al50 bo grounded 
through the process or conduit connections. 

Rosemount Model1151 Smart Pressure Transmitters 

Conduit Installation 

&CAUTION 

Ir all comicUonB are nolse8led, excess mofslure 
accmulation can damae the lrl1mittr. Make sure \0 
imuritthe lrosmUterwllh the eleGlrca housing positined
dwmwiird lor drainiie. To avoid moislure accumulaUon in 
tha housing, InstaKwlring with a drip loop, and el1ure the 
bottom or thii drip lop is mounted lower thiin the codull
oonnecUonsorthelransmittrhouslng. 

Recommended conduit connections are shown in Figure 3-8. 
FIGURE 3-8. Conduillnstallalion 
Olagram9 

Wiring 

&CAUTION 

Do not connecl the power signal wiring 10 the leslterminals. 
\ollage may burn out the reverse-polarilyproletion diode In 
theleslconnBclio IlthølestdfodelsdB8lroyed,iænthe
lransminerca still be operatedwithoullocl irdîcalin by
jUlIingltetesllerminais. 
Highvollage(grealerltiu SO V and grelller ltwi 0.005 
arperos) can cause damae to Uie lriinsmitlr. Do no!
apply highvoUage to the test terminals. 

The 8ignal terminals and test terminals are located in a compartment 
of the electronics housing that is separate from the transmitter 
electronics. The nameplate on the eide of the transmitter indicates the 
locations of both of these compartmentii. The upper pair ofterminal8 
are the signal terminnl5 and the lower pair are the test terminal8. The 
test terminals have the 8ame 4-20 in output El the signal terminals 
and are only for use with the optional integral meter or for testing. 
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Rosemount Model1151 Smart Pressure Transmlttars 

NOTE 
The transient protection terminal block (page 3-19) does not provide 
transient protection unle8s the transmitter case is properly grounded. 
USB the preceding guidelines to ground the transmitter case. 
Do not run the traneient protection ground wire with signal wiring as 
the ground wire may carry excessive current ifa lightning strike occurii. 

Grounding Effscts The capacitiince eBnsing module requires alternating current to 
generate a capacitance signsl. Ths alternating current is developed in 
an oscilator circuit with a frequency ofapproxIately 32 kHz. This 
signal is capacitor-coupled to transmitter-case ground through the 
8eneing module. Because of this coupling, a voltage may be imposed 
across the load, depending on the choice ofgrounmng. See Figure 3.9. 

Impressed voltage, which is seen El high rrequency noise, wil have no 
effect on most instruments. Computers with short sampling times in 
circuits wil detect a significiit noi8e signal, which 5hould be fitered 
out by using a large capacitor (1 i-F) or by using a 32 kHz LC fiter 
across the load. Computerii that are wired and grounded, as shown in 
Figure 3-9, are negligibly affected by this noise and do not need 
fitering. 

FIGURE 3-9. Erlecls 01 Grounding on 
Accuracy for Fasl Sample Compulers 

Ungrounded Syslem 

Impressed\bltage: 12 10 22 mVp_p 
32kHz 

Eftect 0.01% of span, ma. 

Ground Between Negallve Side 01 Power 6upply and Load 

Impressd Voltage: 35Io60mVp-p 
32kHz 

Effct 0.03% or spiin, ma. 

Ground Balween Positive SIde 01 Trimsmlttef Ild Power Supply 
Impressd Vollage: 35\060 mVp-pPT .S 32kHz 
Erlect:0.03% ofspiin, ma. 

LOAD£:

Internal Ground Conneotlon: Inside the field terminals Bide ofthe 
electronics hOlising is the internal~und connection screw. This screw 
is identified by a grund symbol: l.' 

Grond Betwee Negallve Terminal 01 Transmlttef and Loll 
Impressed\.ltage: SOOlo600mVp.p 

32kHz 

NOTE 
Effect 0.21% of spii, ma. 

Grounding the transmitter case via threaded conduit connection may 
not provide suffcient ground continuity. 'The eflect caused by the Impressed voltage on a coputer with a sampling time 

or100mlcrseiidsusinga21o 10vollsIgnlli. 

Àsee"SaleiYMcages.Oflpa9¡i3-2torçompl~ewairingii10rmaHor 3-13 3-14 



In8tallatlon Rosemount Model1151 Smart Pressure Transmitters 

Hazardous Locations


Certifications 

Environmental 
Requirements 

INSTALLATION OPTIONS 

Mounting Brackets 

Analog Meters 

Posllon tho Doclmal PoInt and 
Select the Meier Function 

Store the Information 

Set the DIsplay Equivalent 
to e 4 mA Signal. 

Set the Display Equlvalont 
to a 20 mA Signal 

Replace the Cover 

LCD Meter Auembly 

The Model 1161 was designed with an explosion-proof housing and
A circuitry suitable for intrinsically safe and nonincondive operation. 

Factory Mutual explosion-proofcertificRtion is standiird for the Model 
1151 Smart Transnùtter. Individual traniimitters are clearly marked 
with a tag indicating the approvals they carry. Transmitten must be 
jnstalled in accordance with all applicable codes and standards to 
maintain these certified ratings. Refer to Hazanlous Locationii 
Certifications on page 5-2 for information on these approvals. 

LCD Meters The LCD meter Option Codes, M4 and M7-M9, provide a highly 
accurate local display ofthe process variable. A variety ofscaling 
configuations are available and listed aii follows: 

M4 Linear LCD meter, 0 to 100% 
M7 Specialscnle LCD meter (specifY range, mode, and

engineering UlÙtS) 
M8 Square-root LCD meter, 0 to 100% 
M9 Square-root LCD meter, 0 to 10% 

Mount the transmitter in an environment that hB. minimal ambient 
temperature change. The transmitter electronics temperature 
operating limits are -40 to 185 OF (--0 to 85 DC). Section I) 
Specifications and Reference Data lists the sensing element 

LCD Matar Configuration The Rosemount LCD meter plugs directly into the Model1151 Smßrt 
Pressure Transmitter to proVide a highly accurate digital display of the 
process varable. 1'hs manual explains the configuration and assembly 
ofthe LCD meter and includes the applicable functional, performance, 

operating limits. Mount the transmitter 80 that it is not I!usceptible to and physical specifications. This meter adds no voltage drop in the 
vibration and mechnnical shock and doel! not have external contact 
with corrosive materials. 

4-20 mA current loop when connected directly across the transmitter
test teinals. 
The LCD meter may be configued to meet specific requiremenLs by 
using the left and right calibration buttons located on the meter face as 
shown in Figue 3-10. The analog bar graph is also shown in Figure 

(OPTION CODES B1-B7 AND B9) 
Optional mounting brackets available with the Model1151 allow 

3.10. The 20.segment bar graph is factory calibrated and represents 
4-20 mA directly. 

mounting to a 2-inch pipe or paneL. Figure 3-6 shows bracket FIGURE 3.10. LCD Melar. 
dimensions and mounting configurations for the various bracket 
options. 

Pipe Mounting Brackets 
Option Codes BI, B4, and B7 are sturdy, polyurethane.painted brackets 
designed for 2-inch pipe mounting. Option Code B1 is constructed or 
carbon eteel with carbon steel bolts. Option Code B4 is the same 
bracket as Option Code Bl, with 316 SST bolts. Option Code B7 is also 
the same bracket as Option Code B1 with a 316 SST bracket and 316 
SSTbolts. 

Panel Mounting Brackets 
Option Codes B3, 86, and B9 are fiut brackets designed for 2.inch pipe 
mounting. Option Coe 83 is constructed of carbon sleeI with a carbon 
steel U-bolt. Option Codes B6 and B9 are the same bracket 
configuration as Option Code B3. Option Code B6 provides 316 SST 
bolts and Option Code B9 provides a 316 SST bracket and 316 SST 
bolts. 

A. Option Codes M1-M3 and M6 proVide local indication ofthe 
transmitter output in a variety of scaling configurations with an 
indicator accuracy of:t2 percent. The plug-in mounting configuration 
allows for simple installation and removal of the analog meters. The 

No calibration equipment is required to configure the LCD meLer, but 
between 4 and 20 mA must be flowing through tho loop. The actunl 

meter scaling options me shown below. value ofthe current is not significant. In addition, meter configuration 

M1 Linear analog meter, 0-100% scale 
M2 Square-root analog meter, 0-100% Oow scale 
M3 Spacial scaling analog meter, (specify range) 
M6 Square-root analog meter, 0-100% Oow scale 

Remove the Cover 

does not affect the transmitterßoop current. Use the followingmeter 
configuation procedure to properly configure the LCD meter: 

1. Unscrew the retailÙngring shown in Figure 3.10 and lift the 
transparent cover otTofthe housing. 

NOTE 
The LCD mete time-out is approximately 16 seconds. Ifkeya are 
not prssed within this period, the indicator revert to reading the 
curnt signal. 

A See "Sa/Bly MesagBl"on pae3-2 lor comple1a warning Iriorma/ó;ii 3-15 3.16 
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2. Press the len and right configuration buttons simultaneously and FIGURE 3-11. LCD Meier 
release them immediately. Exploded View. 

3. To move the decimal point to the desired location, press the Jell
conflgurntion button. 

4. To scroll through the mode options, press the right configuration
button repeatedly until the desired mode is displayed. 
See Table 3-2. 

TABLE 3.2. LCD Meier Modes. 

,. Lillar 
lInF LInear wllh "va-send mler 
8.1 Squarerool 
8"F Squareroolwilhnva-seoondliller 
Squariiroot funcllononly Ihedlgjialdispley.ralales10 
Thebargraphol.lIpuiiarnln9tlniiarwttilhicutlanlslgnai.
Squafiiroolruponii 
ThedlgilaldisplaywjMbeproporftonsJtolhiisquwllfoolofltelnputcurrinlwhera4mA.. 
and 2OmA=1.0,sciied procdure.l1e lransilionpoinlperthe calibraUon frm linear I 0 
square root ls al25%oflull scle now. 
Filer re9pon,e opeialeiupon "presanl ripUral1i."inpuliaceivedin lhepte;1oll fiVilicond 
Inlorvalln'hoó;iiowngmllnii:

x plBSonllnpui)Displi=(0.75x prlliouelnpul)-l(0.25
Thi!ra\alloi8hipiemilnr.nedprovdedlhatlhepreviousleadirgmlnuslh9presenlreadinii!! 
IIlUiIl25%orfullscala. 

G. Press both configuration buttons simultaneously for two seconds.
The meter displays "-on" for approximately 7.5 seconds whilo the 
infomiation is being stored. 

6. Press the left button for two seconds.
7. To set the display numbers to 0.lower value, press the len 

configuration button, and to set the display numbers to a higher 
value, press the right configuration button. Set the numbers 
between -999 and 1000. 

8. To storn the information, press both configuation buttons
simultaneously for two I!econde. 

9. Press the right button for two seconds.
10. 'ro set the display numbers to a lower value, press the len

configuration button, and to set the display numbers to a higher 
value, press the right configuration button. Set the numbers 
between -999 and 9999. The sum of the 4 mA point and the span 
mul!t not exceed 9999. 

11. To store the information, press both configuration buttons
simultaneously for two seconds. The LCD meter is now configured. 

12, Make sure the rubber gasket is seated properly, replace Ute 
transparent cover, and replace the retaining ring. 

Figure 3-11 shows the mounting hardware required to properly install 
the LCD meter on a transmitter or in the field signal indicator. This 
mounting hardware may also be used with the Rosemount universal 
(analog) meter. 
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Terminal Blocks 'fhe terminw block options can increase the Model 1151 Pressure 
Transmitter's abilty to withstand electrical transients induced by 
lightning, welding, heavy electrical equipment, or switch gears. The 
Model 1151 Preiisure'l'ramimitter, with the integal transiontprotection 
option, meets the standard performance specfications as outlned in 
this product manuaL. In addition, the transient protection circuitr 
meets IEEE Std 587, Category B, and IEEE Std 472, Surge Withstand 
Capabiliy. 

andFrOURE3-12. Transient Protection 
FirterTermlnar Brook (Code R1). 

Transient Protection and Option Code Rl provides EMIIFI protection and the benefi orintegral 
Filter Terminal Block transient protection. 1'his terDunal block can be ordered as a spare part 
(Option Code R1) to retrofit existing Model 1151 Transmitters with Option Code H2. 

Terminal Block InstaJliitlon Use a phillips and a flat-blade screwdiiver and the following sLepa to 
install a retrofitable transient protection terminal block: 

1. Turn off all power to the Model 1151 on which the terminal block 
is being installed. 

iI 2. Unscrew the transmitte ternunal-side (indicated on the hoiising 
nameplate) cover (on the high side ofthe transmitter) exposing 
the standard ternnal block. 

3. Disconnect wiring to the termnal block.
4. Remove the aingle grounding Sel.ew and the two signal terminal

screws, with terminal eyelet washers, from the standard termnal 
block. 

5. Set the retrofitable transient protection ternunal block into the
housing, making sure the ground and signal ternnals al'e 
properly aligned. 

6. Insert the short mounting acrews with washers in the mounting
holes and tighten the terminal block to the lransDUtter. 

7. Turn the transient protector grounding sleeve, located in the
grounding hole, just enough to stabilze the unit on the 
trnnsnutter. Overtightening the grounding sleeve will shm the 
terminal block out ofslIgnent. 

8. Insert the long grunding screw with the square washer into the
grunding hole and tighten. 

9. Connect the poaitive power supply wire to the tranaient protector
terinal screw labeled "+ SIGNAL", and the negative power 
supply wire to the terDUnal screw labeled ". SIGNAL." 

10. Attnch the supplied label to the termnal side transmitter cover.
it 11. Replace the ternunal side cover on the transmitter. 

A See "SaalyMssagei;p¡¡3-2 lorcomplBlewainlormalirri 3.19 3-20 
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Section ,"WARNING 

. T1erolloirgperformanceflmîlationsmainhibilTroubleshooting 
efliclentorsalsoparatlon.Clitcaapplictionssluld
haveapproprlelediagnoslisndbsckupsyslemsin 

transmtterscOllan an internal fillplac. ProSSUrB 
lluid.rtisusedtolrsnsmttheproce5spressurs 
llroughDls rsoliiting to the pressrediaphr8gms 

OVERVIEW Table 4-1 provides aummarized troubleshooting suggestions for the sensigelemnl In rae cases, oil reak peths in oil-
Iiledprassuretrnsrrnerscabecrated. Poible

most common operating problema. causes iiiude pITysicr damage 10 llelsolalo 
diaphragms,process nuid freezIng. iaoriiloroorroskn If you suspect a malfunction despite the absence or any diagnostic due to an Incolllible process nuld,ek:. A transmi!\r 

messages on the communicator display, rollow the procedures described will an 01 fiH nuidreak can oontinue 10 perlom 
here to verify thot transmitter hardware a.nd process connections are in normarly t:r a period 01 lime. Sustained oillosswiU 
good working order. Always deal with the most likely and easiest-to- !!enluallycause ana or rre 01 the operating
checlt conditions firat. paraitersloe~æedpublisledspecirlClinswhilea 

smlldrifrnoperatingpornloulputcontinues.
SYfTlomsoledvanceoAkissandothelunrelaled 
problemsinclude: 

SAFETY MESSAGES -Suslalneddriflrate In twszero andspanOl
operatingpoinloulpiilor both 

or decreasing Warnings L,.) Procedures and instructions in this section that raise potential safety -Sluggish rosponse torncreasing 
issues are indicated by a warning symbol (A). Refer to the following pressureorboDi 
waring messages before perfornung anoperation preceded by this -Umlledoulpul rale or very nonlinear oulpulor both 
symboL. -Changa in oulpul procss nols 

-Noticeabled,jfinoperalligpoinloulpul 
'"WARNING -Abrupt Increasa rndrrii rate oltrua zero or spanor 

boO 
. Jsorsleslaledtrarsmillerlromilspressuresourceas

soon ßS possible. Pressure thsl may be presnl could -Unslabaoulput 
C8usedealhOlSOriOlsrnjurylopersonnellrths . Oulputsalufliledhighor low 
transmnerlsdisassembtedorrupluresunder 
pressre. 

TABLE 4-1. Troubleshooting Symploms and Corrective Actiori.. Exprosianscarcausedealhorseriousinjury.Donot
rornvetheinslriimenIClverlne~pkisÎVeslmspheres ymploni Potenliar Source Correclive Actioriwhen the drcuit is sltva. 

. ExproslonscacausedealhorserlousrnJury.Donot Transmiller dOM nol loop Wiring Chsck lor II millmum 01250 n 169i9liice between Uis powr supply eri Uis
IheMod1275 cammnicatoroonnic~on.envirorvnts.break the housing seal inoxplosÎVe communicalewith 

Check lor ailaquato (lIllioolInlclorlsconnacledaliilvolegs to ttie Iransmillei.BreakingthehOlsingsealinveDdateslhsexrosion. 250Hrasiitacsilploperlyililheloop, a mrnlmum prool housing r8ting. Ihen Uie lop iaqurras of17volls 
looperale.)

. Procss reaks can cause death or serious Injury. An Check lor inlermrtiilshorls. open c~i:ullS, and mull~le grOUlds.InoorrecUy instled backupringca deslroytheo-ring 
and cause procereeks. Instal Uie backup ring using Spec/ltilransmlUerbyliilinumbe.S6sllsdisplaysequenceooto 
thelollowiigproceure. I.S.Bllriei ReIi1ollproprlileI.S.Bsrrlerdoomen1airon. 

. Exposumlohazadoussubstancescanceusedealh High Oulpiil Pilmay Elemel Checklorrostric6ooselpriryefsmel. 
orseriou9rnjuryllahazardousstbslanclsldenlifiad,

Plprnii Check lor leaks orblookago. 8 Malerial Salely Data Sheet (MSOS), requIred by law Impulse 
to be avallabla 10people eiosed to specific Ensuisllilblckngwlv69srehiltyopeli.

liasrn liquid linasand101hazrdOlS substaces, musl be included wJlh 1he Chsck lor enifapped iqiiid in dryllna. 
returnedgoods. EliurolhalllsdsnsilyorniidrnMiliaJlleslsunchBned.

ChscklorsedlrnnirnbansmlllerplOC8SftMges.
. Exprosianscan cauæ des1h or serious injury. Donol PaerSupply Chsck Uie poer supply oiilpul vorlage II 11/1 Iramimiter.llshoukl be 12 10 45 V dc.disassrrrelheglassÎrllimetercovarinexpkisie 

slmspheres.Dlsassembingthe grass In lhe meter Tliiirl\rElellonics Connlll IIle Modsl268 an enler the XMTR TEST moa 10 
ooY9rillalidaleslhel:plosion.prolmelerrsting. delerminsßßyeleiilionlclallurss. 

MskssureUislposliineclolsiiecleßß.
IIltislectroricsorestillsuspac~ isubslilule nBWelelrooii:. 

Sensing Elernt TtiesensinlielementisnollierdrBpailsblsiidmuslbereplacei1IOlndtobe
i1e!eolÎe.$io"Disiiemblprociiule"lalerlllhissoolinloilllructionson
disasembl. Chiick Ioobvlous defo15.8uch as a punctuiad Í8orli1inli i1iiiphrligmor U
nuid 10M, an i:ootiollie Ræeniunl Nallonal Hasponss Canler 111
HO(HHE.RSMT (1-00654-768). 
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TABLE 4-1. (continued). TABLE 4-1. (conUnued). 

Symptom Potentia! Source Correclive Action 
ErralicOulput loop Wiring Checkbradliuo.tElvotta10 Iha tramlnar. H6hoiiidba 12 10 45 Vdi.Wil no load. 

Ch6ckbriillirmIHenlshorls,opanci,i.ullandmulfpI6gfound 
Tfa.nsmilarDoesNol 
CharaclerizaProperly 

mAMelar Diilermlne IIlha IR moier Is IUnciiolng propeily. 

PwerSupply Check the por supply oulpul iiilaa attuiiimltrii. 
lIahould be 121o~5Vdcwi1hnoload. 
Check lor a minimum 01250 n rElls1anoo belween \ho Modal26a 
o.ndthllpt8f9UPPiY. 

Do nol use over 45 vol1810 chec Ihe loop. or damage 10 the
lranllßiUereleclrnlClmayresull 

TranmillfElolronics Connecllhlicornntc.loriidpertlimo.,"lIllmii1erlEl110dølermlne 
anYElJe~onlo fanures. 
Ma.køsuiolheposloonneelorsareclean. 
IlelelroiiC9iie9tiii9U!iIl~Rub!liulewHhn_aleclronIC. 

PrOOO99 Pulsa~on 
TransmillerElBclroiics 

Conneoltte Mortl275 IId anler \he ioop TEST mode 10 genllliite signal9
oI4rn,20rnandlllir-slilecledVlrlH. 
Adjllllha IlJelionlc dam¡lnii wllh Ilie Model215. 
Conriclthe comunlcalOf and parloim a lJal1miller lest 10 
delermieeielaclJoniclaurB!. 

Sensing Elemenl Thellß.irgelemønti$nolllrdrepalabbandfllbereplacediffondlobo
delElÌ.SEle"Oiiassemblyplocuul"lalerlnltiseclÌnrorI1l1Iuctkin50n 
disasamtq. Check lor obYio6 dalacts, such as punctured i.olating diaphragm or fi
nuld los, and colacl Rosemount Na~oral R89ponse Cenlsr 0.1
h801J.HE.RSMT(1'60o-654-n63). 

Makaaurelhaposlconnec1olBaretlean. 
IIUieeleclronics iiiistillsU9piic~6ubsti1ule riweleclJonic. 

ImpulsePl¡lnii Chedlloreilrappedgiilnliqukllinesiindbrliqukllndryllnes. 
lowOulpulor No OulpUI PrimaryElenienl Check lha iisulation and coniltion 01 primay elemønt. 

NolaaiychangasinplOCslluklpropertilhalmayallecloiilpul. 
loop Wiring Check 101 adlNUa10voltageto iha Irallmitar. Ilshouldbi 12'=45Vdc. 

Chodl\he miRlamp rating or \he powersuppl agaisllhiiiolal currenl beIng diawn kir
oJl1ranemlliersbikigpoerad. 
Chedllorshorl9aidlTltiplegrounds. 
ChecklolpropEirpolailyo.lUieslgnailerminal.
Check loop mpedance
Check whelher \he ~aiimillor is In multidrop moil, thus locking lheoulpul al 4 mA. 
Conriclthecomunrcaloraidparlormaloopl8l1. 

Do I1nl useover45 vol9 10 check lli kiop, or damaga 10 tha 
lransnùllerelac1ronicm8Yle5ult. 

Chediwir9insulationlodoleclpossibleshorlsloground. 
Pipinii Ensurelhatltepresurerinooclionii correcl. Impulse 

Checklorloakeorbloaga.
Checklorei,"appedglllnliqukllInes.
Checkloralidimenllnl\ilranilmillerprOC03!1\1angii. 
En9urelho.lbloddngvalvasalalUllyopeniidlhlllipa8lviieiareiighllyclolld. 
EriuroUilildensilyDlltilluldlnUilmputsepltlnglsunctiged. 

\he CQmunlcaloriid 100TrlinsmlllerEleelrorloi CDnneol cOOck sensor Iimili 10 oosura 
caliblalioniiiU9lmI1l1sliewithln\hesBIsoriange.
Conricllhe comunlcaloi and parform II ulll1miller lesl 10 
dalarmiaelecllooicliilur9. 
t.akBsulelhepOllconnecIDlBareclean. 
IfUielelroniC9are6l1Iallpiiç~6ubsti1ulli riwliloolrDnic. 

Sonsing Elemonl The selllng elementIs notlield iepalrable an ITI bii replace Ii Ioiind to be 
dehiliii. See 'Oisa.nembly IormlJuctionspiocure-Ieler In Uil9l1eclin on 
disassiimbly.Checklorobvkiusdelei:s,suchWipunDluledisDlaliridiaphrligmorfill 
nuid loss. and conlacl Rosemounl Naiional Response Cenler al
1.800. THE.RSMT(1'600-65~-71Ø81. 

IorrasirlcilonsTriinimltrerDoesNol PlessUlIiSouri:ICDuootion Chack Dr leak. 
ChiiraclarieProperly ChedllorproparleeringorZBrolngorUieplessuresoufC8. 

Checkweighl6liugelolll1uleproperprllsulasal!ng
Delarminalflhliprllresoulcehassuffcinlaccuracy.(TleplessUlesource
sholiid ooalleiisllhree lime moeiii:rlile thai 100 Mndel1151 Smasl.) 
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oOisassembly Procedure ä. Read the following information carefully before you disassemble a
Electrical HousIng Â Electrical connectionii are located in a compartment identified as

. transmitter. General information conærning the process sensor body, , TERMINAL SIDE on the nameplate. The signal and test terminals are 
electrical housing, iid a procedure for their separation follow. accessible by unscrewing the cover on the teminal side. The tenninuls 
Figure 4-1 shows an exploded view ofthe transmitter. are permanently attached to the housing and must not be removed, or 

the houaing seal between compartments wil be broken. 

To remove the smart electronics, reteI' to Appendix C Retrofitting the 
FIGURE 4-1. Dillaranlial Pressure Model 1151 Transmitter, and reverse the installation sequence 
(DP) Transmiitar Exploded View, described in steps 10 through 15.
Shown wilh Smarl Eleotronios. 

Removing the Sensor 1rom Ihe 1. Unscrew the cover on the field tenninal side of the transmitter. 
TriinsmlllerSeçurltyiirid ElectrIcal Housing 2. Disconnect the power souræ from the transmitter.

Failure Mode Allirm Swllches 
3. Remove the smart electronics and header board.Zero and Spen Bullone 
4. Loosen the lock nut.

,. 

Do nol damage the IsolaUng dlspwl'gms when unscrewing 
Ihll seni;or moule. Damging lhe IsoleUng diaphragms ca
inhlblllransmUerperlormace. 

5. The threaded connection has a sealing compound on it and wil
initially be tight. Unscrew the !leniiing module from the 
electronics housing, being careful not to damage the sensor leads. 
Carefully pull the header aiisembly bonrd through the hole. 

The sensing module is a welded assembly and cannot be 
further disassembled. 

Reassembly Procedure Follow these procedures cllfofully to ensure proper reassembly. 

PrelImInary Precaution Inspect all a-rings and replace ifnecessary. Lightly grase with silcone 
oil to ensure a good seaL. USG halocarbon grease for inert fill options. 

Process Sensor Body Be aware of the fonowing: Connecting the Electrical /¡ 1. In",' 'h. h..d" ...rob!y ix"d 'h,ough 'h. 'I"',oni" 
Housing 10 the Sensor housing.

. The transmitter should be removed from service before 
disassembling the sensor body. 2. Uiie a sealingcompound (Loctite 222-Small Screw Threadlocker) 

on the threads ofthe sensor module to eniiure a watertight seal on
. Process flanges cwl be detached by removing the four large bolts. the housing. 

3. Screw the sensor module into the electrical housing makng sure
,. . that at leiit five threads are engaged. Be careful not to damage or 

twist the !lensor leads. 
Donoliiaalcl,puncture,ordepre.iil/ieI5Oaling 4. Align the sensor module with the high and low pressurl' side!l
diaphragms, Darrlng Uie Isolating diaphragm can inhibit
Iransmllrperfrmince. oriented for convenient installation. 

5. Tighten the lock nut.

. Isolating diaphragme may bo cleaned with a 110ft rag, mild ElectrIcal HousIng The smart electronics and hender board can easily be in!ltallod in the 
cleaning solution, and clear water rinse. electrical housing. Steps 10 through 15 in Appendix C Retrofitting 

the Model 1151 Transmitter describe this assembly. 

,. .

",CAUTION 

chlorineoreckl soJutions Do nol U5B 10 dean lhe 
diaphragms. Damaing Uie isolaling diaphragm can InhibH AnaireadyoharaoterizedlransmiHerrequires
Iransmillr peoormance. recaracteizalion whenever \he sel1r modure or smarl 

eleclronlcs 10 recharacterizccan arereplaæd. FBihJre 
inhlbillransmllerpeiormace.(SeeAppendixC 

1151 Transmllr_l. Flange adapters and process flanges may be rotated or reversed Relrolillng lIe Model 
for mounting convenience. 

A Sea"SalelyMei~ge.orpagIi4.' f()corn¡ielewarrW in/ormation 4-5 4-6 A S"II"SlllelyMesages-onpagi4.i10rooplelBwaminginforali0f 



Troubleshooting Roeemount Mode11151 Smart Pressure Transmitters 

Process Sensor Body AIl HP transmitters iud GP Range 9 and 10 transmitters require metal 
backup rings to ensure a-ring integrity. Figure 4-2 ilustrates the 

B. Tighten the nuts figer tigt, makg sure the flanges remai paralleL. 
The trnnsnttr may now be moved without disturbing the O-rigs. 

position iud orientation of the metal backup rings. (Backup rings ai'Ø 
not required on AP or DP triinsmitters or GP Range 3-8 transmittai's.) 

a. Tighten one bolt until the fiangea seat. 
b. Torque down the bolt diiigonally across. 

NOTE c. Torque down the first bolt. 
Handle the backup ring carefully, as it is fragile. Examine the ring 
carefully. One side is beveled, while the other side is flat. 'rhe flat side 
appears more shiny when viewed from above. 

d. Torque down the two remaining bolts. 
e. Inspect the flange-to-soniior seating to bo sure that the flanges 

are not cocked. 

1. Clean the sealing surfaces carafuUy. 
f. Check that all four bolts are tightened to approximately 

33 ft-Ib (39 Nm). 

2. Place the module on a flat surface, "H" side up. 9. Recalibrate the tran~mittor. 
3. Place the greMed flange O-ring around the isolator and puiih it 

into the cavity. Optional Plug-In Meters The optional indicating meters available for Rosemount Model1151 
trnnsmitters are listed in Section 5 Specifíco.tiomi and Reference 

FIGURE 4-2. Detail Showing Process 
a-ring and Backup Ring Inslallation of 
Modulo Seal lor Model 1151 HP and 

Data. PlaMe be aware ofthe following information while assembling 
the meter asl!ombly. Refer to Table 5-12 on page 5-19 for part 
references. 

GP Rango 9 (GP Range 10 Requires 
Only One a.ring and Backup a-ring). 

. The meter may be rotated in 90-degree increment! 
for convenient reading. 

ProeesFlange
Metal Back-up Ring 

;,l . Ifthe meter cover is removed for any reason, be sure the O-ring is 
in place between the cover and housing before reattachment. To 
maintain an explosion-proofcondition, the glass in the meter 
cover sliould not be disassembled for any reason. 

Sensor Module Checkout The sensor module is not field repairable and must be replaced iffound 
to be defectivé. lfno obvious defect is observed (such as a punctured 
isolating diaphrngm or fill fluid loss), the sensor module can be checked 
as follows. 

1. Carefully pull the header assembly hoard off ofthe post 
connectors. Rotate the board 1ao degrees about the axs fanned 
by the connecting leads. The sensor module iid electronics 
housing can remain attached for checkout. 

2. Check internal diode loops, forward and reverse bias: one loop is 
on pins one and two, the other is on pins three and four. See 
Figure 4-3. Loop resistance values should be nearly equal. 

NOTE 
Do not touch the transmitter housing when checking resistances, or a 

A 4. For all HP transmitters and GP transmitters Ranges 9 and 10, 
faulty reading cnn result. 

place the backup ring, slùny side down, on top orthe O-ring. This 
plaooii the flat side of the backup ring against the O.ring. 3. Check the resistance between the sensor module housing and 

5. Carefully place the flange on top ofthe module, beveled side down 
so that the beveled flange surface mates with the beveled surface 
of the backup ring. 

pins one through four. This checks the resistance between both 
capacitor plates and the sensing diaphragm, which is grounded to 
the housing. This resistance should be greater than 10 Mn. 

6. Keeping the flange and module together, turn them over 90 the 
"L" side is up. Repeat Steps 3 through 5. k. before, the flat side of 

4. Check the resistance between pin eight and the sensor module to 
ensure that the module is grounded. Resistance should be zero. 

the backup ring must rest against the O-ring. 
NOTE 

7. Insert the four flange bolts. The above procedure does not completely test the sensor module. If 
circuit bonrd replacement does not correct the abnormal condition, Bnd 
no other problems ere obvious, replace the sensor module. 

,Ji see-SarelyMes~9"'OJlpage4_1Io'romplelewarnilriomialiorl 4.' 4-B j; See "SaetyMBIegee" on page 4-1 rora:plele w~rri nimaUon 

Troubleshootlng Rosemount Model 1151 Smart Pressure Transmltlers 

FIGURE 4-3. Header Board 
Connections 

(COMPONENT SIDE UP) 

Returning Rosemount To expedite the return process, call the Rosemount National Response 
Center using our 800-654-RSMT (7768) toii~free number. This center,Products and/or Materials 
available 24 hours a day, wil assist you with any needed information or 
materials. 

The center wil ask for product model and serial numbers, and wil 
provide a Return Material Authorization (RMA) number. For safety 
reasons, the center wil also ask for the name ofthe process material 
the product was last exposed to. 

A The National Response Center wil detail the additional information and 
proceures necessary to return gods exposed to haznrdous substances. 

A See 'Sely Masag" on page 4-1 tor romplele warnng inlooatbn 4-9 4-10 
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Rosemount Model1151 Smart Pressure Transmitters 

Section Span and Zero 

Span and zel' niay he accessed with local adjustments or remotelySpecifications and Output Code S 

via a HART-bused communicator. 
Reference Data Hazardou8 Locallona Certllce.tlons 

Stainless steel certification tag is provided. 
Factory MutUal (FM) ApprovalsFUNCTIONAL Service FM Explosion Proof tag is standard. Appropriate tug wil be 

SPECIFICATIONS Liquid, gEl, and vapor applications. substituted if optional certification is selected. 

Ran g08 Default Explosion Proof: Class I, Division 1, Groups B, C, and D. 

Minimum span equals the upper range limit (URL) divided by Dust-Ignition Proof: elMS II, Division 1, Groups E, F, Ilnd G. 
rangedown. Rangedown varies with the output code (Bee Table 5-2). Suitable for U!~e in: CIU8 III, Division 1. Indoor and outdoor use. 

NEMA 4X. Factory Sealed.
TABLE 5-1. Model1151 Tranamiler Range Availability by Model (URL '" Uppør Rango UrnI). 

Model1151 Ranges(URL.) DP HP GP DPfGPISeals AP L.T 
15 Intrinsic Safety and Non.incendive Approvals: FM certifications 

optional for specific Clns8sa, Divisions, EId Groups when 

(1.49kPa) NA NA NA NA NA NA connected in accordance with the FM entity approvals6 inH.O 
:iinH2O(7.46kPa) NA NA NA NA (see Table 5-3). Factory Sealed. 

150inH2O(31.08kPa) K5 Combination of Explosion Proof, Intrinsic Safety, and Non-

750inH2O(186.4kPa) incendive Approvals. 

100psI(6B9.SkPa) TABLE 5.3. FM Entity Approvals. 

300 fli(206B kPa) NA FMApproved rorClassl,II,II,Dlvlslon1 and 

1.00 p¡i(6&95kPa) NA NA NA 1151 Parameters EqUIP;~~:~~~:~claied GroupsA B C-G
3.00 psi (20684 kPa) NA 
6,00 psI (41:E9 kPa) NA NA NA NA NA Vi.=40V VrxS40V 

1",,,=165nv 'SCS165mATABLE 5.2.Rangeabiilly. CI=O(Sliindiird) CA::O 
Ci =0.024 ¡iF(Sirl) CA::0024¡iF
C¡ = 0.010 ¡iF (Slaiird wlR Option) CA:.0010 
C¡ =0.034 ¡iF (SmaiwIROption) CA:.0.034 
l.=0 (Stinilaid) lA::O 
l.=20..H(wIROp1in) lA::20..H 
V",..=40V VrxS40V 

Outputs 1",,,= 22S nv IscS22SmA 
C¡=O(Slandald) CA"O

Code S, Smart C¡=0024..F(Smml) CA",0.024..F 
4-20 mA dc, user selectable for lineal' 01' squal'e root output. Digital 1.=0 lA"O 
process variable superimposed on 4-20 mA signal, available to any 
host that conforms to the HART protocoL Canadian Standards Association (CSA) Approvals 

E6 Explosion proof for Class I, Division 1, Groups C and Dj Class II,
Power Supply Division 1, Groups E, F, and G; Class III, Division 1 Hazardous
External power supply required. Transmitter operates on: Locations. Certified for Class I, Division 2, Groups A, B, C, and Dj 

12 to 45 V dc with no load for Output Code S. Where: CSA enclosure 4. Factory sealed. 
16 Intrinsic Safety Approvals CSA certificatioll optional for specific 

Rm.. Classes, Divisions, and Groups when connected in accordance 
with the CSA barrier selection table, Table 5.4. Not available with 
Output Code G. 

C6 Combination of 16 and E6, CSA Explosion Proof and Intrinsic 
OperiiUng Safety Approval. Factory Sealed.

Region 
KG CSAlCENELEC Explosion-Proofand Intrinsic Safety Approval. 

Vmu 

gill 12 4S 0 1650 AL=43.SfV9-12) 
(1) A mnimim of 250 ohms is reuired 'Of commuiçation.
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TABLE 5-4. CSA Barrer Selection. Schwelzerlschar ElektrotBchnl8cher Vereln (SEV) 
CSA Approved for Class I, Division 1 and 2 IntrInsic Safety Cerlllciiiion 

IC Smart
BarrerManufaclurerfllJlodel Groups EEx ia lIe T5 (Tamb = 40 DC).ABC 0 EEx ia LIC T4 (Tftmh = 80 DC). 
Any CSA Approved Bariier _ 30 V, _ 330 n or _ 28 V. ~~ n or _22 V, ~ 180 n TABL.E 5.5. Inlernalional EnUly Approvala. 
foxboro ConVlrlira 2AS'131-COB, 2AI.13V.COB, 2A~ 12V-COB. 2AS'121.COB, :i2. SAA (Australia) SEV (Switzerland) CESI (Iraly) E3ASEEFA (United Kingdom)120 CS.EIOS.A, 3F4-I2DAI CS.E/OB.A, :iO.i:IA CS.E.cOB-A,
3A2-13D CS-ElOB.A, and 3M.12DA CS.ElOB-A UI=30V Um",=29.4V Analog UI",30V Smarl Um_~=28 Vdc Aniiiog
AJy CSAApproved Bairier:" 30 V,:? 150 n 1¡=200mA L..=-215mA AJalg II =200 mA Smarl La:n=120rn Am", 

CI=-0.o:4I,f Pm""=0.36W(T6) Analog Pi =O.lSW(T6) Smarl Um..¡""'30Vdc Smarl 
l¡=20¡iH Pm",=O.65W(T5) Analog PI=1.0W(T5andT4) Smarl lmlKln=125mA SmartSiandiirds Assoclatlon of Auiitrolla (SAA) 

Pm",=0.96W(T4) Analog CI""O.Ol ¡iF Srnrl Wmoiin=0.61W(fIi) SrnrlE7 Flameproof Certiication C,nl=o Analg ll=20¡i1-i Smarl Wmu:n=1.0W(T4) sm"
Ex d lIB T6; DIP T6; IP 65. Um",=30V Smarl Ceq =0.034 ¡.F sm"
Class I, Zone 1. L",=125mA Smarl U1=30V CooliRØ l.q=20I,H """ 

Pm""=670mA Smarl II =200 mA CodaR9Special Condltlona: For transnùtters having NPl or PG cable C'ni=0.22¡iF Smarl PI=10W CodeR9
entry threads, an appropriate flameproof thread adaptor shall be 4,i=O(DigitIiIMliler) Smarl C.=SnF CodeR9 
used to faciltate application of certified flameproof cable glands. L"i = 0.7 mH (Analog Melai) Smarlll=20¡iH CodoR9 

17 Intrinsic Safety Certification Zero Elevation and Suppression
Smart: Ex ill IIC T6; Class I, Zone O. OUfput Code S
SpecIal Conditions: Observe barrier/entity parameters during Zero elevation and suppression must be such that the lower range
installation. value is greater than or equal to the (-URL) and the upper range 

N7 Type N value is less than or equal to the (+URL). The calibrated span must 
Ex n IIC T6 (Tamb = 40 .C). be greater than or equal to the minimum span. 
Ex n HC T5 (Tomb'" 70 DC). Temperllture LImits
Class I, Zone 2. Amblenl 
Special Conditons: The equipment must be connected to a -40 to 185 .F (-40 to 85 DC). 
supply voltage which does not exceed the rated voltage. The 
enclosure end caps muet be correctly fitted whilst the equipment 

Process AI afmpheric pressures and above. 

is energized. TABLE 5-6. Model 1151 Temperalure Limils. 

CESI1CENElEC Flameproof Certification 
E8 90.C.OI6: EEx d IIC T6 (without meter). SilicnliFlnSansor -oO 10 220 "F(-0 10 104 "C) 

90.C.OI7: EEx d lIB + H2 T6 (with meter). IrirtFinSan!lr OI0160"F( 18t071-C)
IP 65. 

Model 1151LT High SldeTemperatureUmlls
CESIICENElEC IntrinsIc Siifety Certlllciition (ProcessFill Fluid) 
18 EExia IIC T6 (Tnmb = 40 DC); (Pmiix = 0.75 W). 

SyKhlilm'"Xi- -100 lo 300 "F(-7310149"C)EEx ia IIC T5 (Tamb = 55 DC); (P mßx = 1.00 W). 
"C)EExia IIC '1'4 (Tamb = 80 DC); (Pmoix '" 1.00 W). D.C.'"Sillona704 80 10400 "F(16L020S 

BASEEFAlCENElEC Intrinsic Safety Certilcatlon D,C.Sßion&20 --01040"F(--Ol020S"C) 
-6010:l0"F(--5Io1n"C)11 Smart: Ex ia IIC T5 (Tamb '" 40 DC). 

EEx ia lIe T4 (T"11b = 80 DC). OlycllïniidWaler'l Ol0200"F( Ull093"Cj 
SpecIal ConditIons: When tl'ansient protection terminal options NaobeaM'20~J o lo4O "F (-18t020S "C) 
(HI or R9) are installed, the transmitter must be supplied from a PmpylenaOlyailandWatirl'1 0Io200"F( Ullo93"C) 
galvanically isolated I-1I. barrior. SyKhBrmBOO -5104Q"F(--Sb20S.C) 

BASEEFA Type N (Non.lncendlve) C8rtlflcatlon (1) Nalsuil8h1efovaiiumserv
N1 Smart (2) Nolcomplib/ with BUna-N or Elhyleri-Propylene O-ring material. 

Ex N II T5 (TlUnh = -40 DC to 50 DC)i Un '" 45 V. 
Ex N n T4 (Tllnib = -40 DC to 80 DC)i Un '" 45 V. NOTE 
Specral Conditons: The apparatus muliL be installed in When specifyng Option Codes W 4 and W6, sensing element operating 
accordance with BS 5345: Part 7: 1979 and be earthed by means temperaturea are 32 to 200 DF (0 to 93 .C) for silcone fill and 32 to 
of enclosure earth terminaL. 160 DF (0 to 71 .C) for inert filL. ,I 

Storage 
-60 to 185 DF (-51 to 85 DC). 
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Static Pressure LImits Follure Mode Alarm 
Transmitters operate within specifications between the rollowing When not in multidrop mode, self-diagnosis detects a gross transmitter 
limits: failure, the analog signal wil be driven below 3.9 mA or above 21 mA to 

alert the user. High or low alarm signal is user selectable.
Model 1151DP 
0.5 psia to 2,000 psig (3.45 kPa to 13790 kPa).

4-20mA 4-20mA

Model 1151HP Level Saturation Alarm 
0.5 psia to 4,600 psig(3.45 kPa to 31027 kPa). Value Value 

Model 1151AP l~ 
o psia to the URL. High 
Model 11510P 
0.5 psia (3.45 kPa) to the URL. TransmlUer Security 

Model 1151LT Activating the transmitter secwity function prevents changes to the 
Linut is 0.5 psia (3.45 kPa) to the flange rating or sensor rating, transmitter configuration, including local zero and span adjustments. 
whichever is lower. Security is activated by an internal switch. 

OverpresBure LImits Overpres8ure Alarm 
Transmitters withstand the following limits without damage: If the sensor detects a negative overpressure value, the analog signal 

wil be driven to 3.9 mA. If the sensor detects a positive overpressure
Model 11510P 
o psia to 2,000 psig (0 to 13790 kPa). value, the analog signal is driven to 20.8 mA. 

Model 1151HP Damping 

o psia to 4,500 psig (0 to 31027 kPa). Numbers given are for silcone fill nuid at room temperature. The 

Model 1151AP minimum time constant is 0.2 seconds (0.4 seconds for Range 3). 

o psia to 2,000 psia (0 to 13790 kPa). Inert-filled semor values would be slightly higher. 

Model 11510P: Output Code S: 
Ranges 3-8: 0 psia to 2,000 psig (0 to 13790 kPn). Time constant is adjustable in 0.1 second increments from minimum 

to 16.0 seconds.
Range 9: 0 psia to 4,500 psig (31027 kPa). 

Turn-on Tlmo
Range 0: 0 psia to 7,500 psig (61710 kPa). 

MaxnlUm of 2.0 secnds with mium damping. Lo power output is
Modo11151LT: within 0.2% of steady state value withi 200 ID afr application of power.Limit is 0 psia to the flange rating or iiensor rating, whichever is lower. 

TABLE 5-7. Model1151LT and Level Flange Rating Umils. 

Standard Class car~~~n~ieel sial~:~~:teel 
ANSI 150 285psigll1
ANSI 300 740psigf'l

275psigl') 

1,440pslg(l)ANSI 60 1,480psigl'l
720psigl') 

DIN PN 10-40 40bii1 40bara)
DIN PN10/16 16barl1

40biu)DIN PN25/40 40bafl' 
16bii1 

ooCieaseswith incresing temprature. (/) AI 100 "F(38 "G). /he ratig
(2) AI248 OF (/20 .C). Ui fating decreases with iIcras(ng lel1eralurlJ.
Burat Pro8sure LImit 
All models: 10,000 psig (68.95 MPa) burst pressure on the flanges. 

HumIdity LImits 
o to 100% relative humidity. 

Volumetrlo Displacement 
Less thEI 0.01 in" (0.16 em"). 
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PERFORMANCE (Zero-based calibrated ranges, reference conditions, silcone oil fil, 316 Load Effect 

SPECIFICATIONS SST isolating diaphragms.) Output Code S: 
Accuriicy No load effect other than the change in power supplied to the 

transmitter.Output Code S: 
Ranges 3 through 8, DP and GP transmitters: EMIJRFI Effect 
:to.1% of calibrated span for spans from 1:1 to 10:1 ofURL. Output shift of less than 0.1 % of span when tested to SAMA PMC 33.1 
Between 10:1 and 15:1 ofURL, froni 20 to 1000 MHz and for field strengths up to 30 VIm (covers on). 

Mounting Position Ellect
accuracy = :t(0.02(URL) - o.IJ% or calibraled span Zero shift of up to 1 inH20 (0.24 kPa) that can be calibrated out."Pli" 

All other ranges and trEIsmitters: 
:to.25% of calibrated span. PHYSICAL Electrical Connections 
Output Code S, squsre root mode: 

SPECIFICATIONS Y.i14 NPl conduit with screw termials and integral t.stjacks 
compatible with miniature banana plugs (pomona 2944, 3690, or

:t( 0.2 + 0.05 x ~~~JJ1 of calibrated flow span equivalent). The communicator connections are fixed to the terminal 
block on smart transmitters. 

Stability Proces8 Connections 
Output Coda S: Model 1151 DP, HP, GP, AP 
:to.1% ofURL for six months for DP and GP Riinges 3 through 8. 1/-18 NPon 2.125-in. (54-mm) centers on flanges for Ranges 3, 4, and 5.
(iO.25% for all other ranges and transmitters.) 

1/-18 NPTon 2.188-in. (56-nun) cente:n on flanges for Ranges 6 and 7.
Temperature Effect IIt-18 NPlon 2.250-in. (57-nun) cente:n on flanges for Range 8.

Output Code S (-20 to 185 OF (-29 to 85 °C)): 
For DP and GP transmitter Range 4 through 8: 1/i-14 NP on adaptors 

Zero Error = :10.2% URL per 100 OF (56 °C) For Ranges 3, 4, and 5, flange iidiiptors can be rotiited to give centers 
Total Error = :t(0.2% URL + 0.18% of calibrated span) per 100 OF; of2.0 in. (51 mm), 2.125 in. (54 mm), or 2.250 in. (67 mm). 
double the effect for other riinges and trwlßmitters. Model 1151LT 

Stallc Pres8ure Effect High pressure side: 2-, 3-, or 4-in., Class 150,300 or 600 flange; 50, 80, 
DP Trønsmltters: or 100 mm, PN 40 or 10/16 flange. 
Zero Error: :to.25% ofURL for 2,000 psi (13790kPa) or :10.5% for Low pressure side: 1/-18 NPT on flange. lh-14 NPT on adapter.

RElge 3, correctable through rezeroing at line pressure. Process Wetted Parts 
Span Error; Correctable to .:0.25% of input reiiding per 1,000 psi Isolating Diaphragms

(6895 kPa), or to :to.5% for Range 3. For Output Code J, the span 316L SST, HlUtelloy C-276, Monel, gold-phited Monel, or Tantalum.
error is correctable to :to.125% ofoutput reading per 1,000 psi, or See ordering table for availabilty per niodel type.
to :10.25% for Range 3. 

DralnNent Valves
HP Transmitters: 316 SST, Hastelloy C-276, or MoneL. See ordering table for
Zero Error: :t2.0% of URL for 4,500 psi (31027 kPB), correctable availabilty per model type.

through rezeroing at line pressure. 
Process Flanges and Adaptors

Span Error: CorrecLiible to :to.25% of input reiiding per 1,000 psi Plated carbon steel, 316 SST, Ha!ltelloy C, or MoneL. See ordering
(6895 kPa). table for availiibilty per model type.
For Output Code J, the span error is correctable to :to.126% of 
output reading per 1,000 psi, or to :10.26% for Range 3. Welted O-rings 

Vitone(l) (other ma-Lerials also aviiilable). With gold-plated Monel
Vibration Effect diaphragnis (diaphragm Code _6), special fluorocarbon O-rings
0.05% ofURL per g to 200 Hz in any axs. are supplied. 
Power Supply Effect 

Output Code S: 
Less than 0.005% of output span per volt. 

OJ Foronhanoo sealing performar: belaw 0 oF, c:nsull raclor 

5-7 5-8 



Speollcatlons snd Reference Oats Rosemount Model 1151 Smart Pressure TransmUters 

Model 1151LT Proceiis Wetted Parts ORDERING INFORMATION 
Flanged ProceSIl Connection 

TABLE 5-9. Model 1151 oirereoUel, High line, Oage and Absolute Pressure Transmittars.
(Transmitter High SIde) 

Process diaphragms, Including process gasket surface 
316L SST, Hastelloy C-276, or Tantalum. 
Extension 
316 SST or Rostelloy C.276. Fits schedule 40 and 80 pipe. 
Mounting Flange 
Cadmium-plated CS or SST. 

301nl-0(7.46kPa)Reference Process Connecllon 150InH20(37.3kPli)
(Tran8mltter Low SIde) 750 InH2.0 (lllllAkPi) 

Isolating Diaphragms 100psi (689.5 kPa) 
S16L SST, Ho.telloy C-276, or tantalum. 300psi(2068kP=)

1,00 psi(6895kPa)
Reference Flange and Adapter 3,OOfli(20684kPa) 
CF-8M (CMt version of 316 SST, material per ASTM-A743). 6,00 psi (41369 kPa) 

Non-woUed Materials 
Fil FluId 
Silcone oil or inert fiL. 
Bolts end Bolling Flange (GP and AP only) 
Plated carbon steel. 
ElectronIcs Housing 
Low-copper aluminium. NEMA4X. 
Cover O-rIngs 
Buna.N, 62 Nice~pla.lll ClUbon Steel 316 SST 316L SST Silicone
Paint 63 Nlce~pla.lll ClUbon Steel 316 SST Hasl8J/ 0-276 SBicone

54 Nicke~plalllClUbonSlii 316SST Moll SiliconePolyurethane. 55 Nicel-plalll ClUbon Siool 316 SST Tanlalum Slicone
WeIght 56 Nicel-plated Gaibon Sleel 316 SST Oold-plaled Monel S~icori

12 Glidmjum-pllledCarbonSkial 319SST 3t6LSST Sßicona12 Ib (5.4 kg) for AP, DP, GP, and HP transmitters, excluding options. 22 316SST 318SST 316LSST S~icna

TABLE 6-S. Flange Welghls with Model1161LT Transmitter. 23 316SST 316SST HBBIs/lO-276 S~icoo24 316SST 316SST Moll S~!ooo
25 316SST 316SST Tantllum Silicne

Flange!l) MoU:nt (50mm) (100inin) (150mm) 26 316SST 316SST Oold.pla.IBlMolll Silicna
Exlension Exlension Extension 3:1') Haslallo 0 Has/Bllf7 0-276 HaslJNoy 0.276 Silicne


I F1" I ''"0" I ''"0" ''"0" 34 Has/e/lor C Hasl6fk 0.276 Monel Silicon

2.ln.,CIa150 18(80) NIA NfA NlA 35 Htltei/o C Haslefk 0.276 Tanlalum SUicone
3.in., Clas 150 23(10.4) 25(11.3) 26(11.) 27(123)
4.in.,CIa 150 29(13.2) 32(t4.5) 34(15.4) 36(t6.3) (1) Bolls an conduit plugs are plate cadxm steel.
2.in.,CIa:x 20(11.1) NfA NfA NlA (2) On GP and AP fransmllefS, lhe low-side I181ge Is plated carbon steel.
3-in.,CIa:x 28(12.7) 30(13.6) 31(14.1) 32(14.5) For a slainless-sleellaw-sd8 l/8Ig8, orer pres connecti Optin Cooe 06_ 
4-ln., Cla 30 38(17.2) 41(18.6) 4:(19.6) 45(20.4) (3) These seleclions meel NACE material remmndations per MR 01-75. 
2-in., Cla 60 22(10.0) NfA NfA NlA 
3-ln.,CIa60 31(14.1) 33(15.) 34(15.4) 35(15.9) 
ON50,PN10.40 20(9.1) NfA NfA NlA 
ON80,PN2&140 25(11,3) 27(12.3) 28(12.7) 29(13.2)
ON 100, PN 10/16 ON25(11.3) 28(12.7) 30(t36) 32(14.5)
tOO,PN25140 29(13.2) 32(14.5) 34(154) 36(16.3) 

(I J Slainless stel ffBfge weights ar lisled. 
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Spoclflcatlon8 and Reference Data Rosemount Mod811151 Smart Pressure Transmitters 

TABLE 5-9. (conlinued). TABLE 5-9. (oontinued). 
MATERIALS OF CONSTRUCTIONI')

Code FlangesfAdapters DralnNents Diaphragms Fill Fluid DP HP OP(1 AP 
E' Ciiiidian Slandarde Assoiiition (CSA) Eipto9km.Proof Appiovil NOTE" HlUte/oO Haslsl/oC-276 Ooid-pliredMorielSmcoe 15(1 Fac/Of) Mutua (FM) NOfl.incøndivi iid Inlrinsic Sakitj Approval FM milapr¡mol" Monel Monel HIl/e/JorC-276 Silcoe " Fackiry Mukll (FM) Expkllori.Pioolan IntimiçSally ComblMlin apprtlla ~lti.idard

.. Monel Monel Mon81 SWcone 1&1') Canadian stdiiil A96ocialion (CSA) Inhlrl9k:Salety Approval
46 Monel Monel Tiu1aum Silicone ci;") IndlJtry a.d Scince Canada (ISC) APfrova.t (Avalale in CanP.lla Oflly)
46 Monel Monel Ooid-plaledMo1l1SIDcone Ci;" Combination or 16 and E6; CSA Eiipkikin-Proof a.d IritrinslcSIltj Approval
7:¡'1 316SST Haslel1oC-276 Hii161cC.276 Siicoe (RøqulrB942.4Vdcmli.p\7lIlsupp)
8:¡') Nicke~plalllClUbonStaal HssJeIIo0.276 HssJeIkC'276 SiNcone " CSAENElEC Exploslon.Proola.nd Intilrlc Se~ty Approv

Cllrbon'A Nickel-platad Steal 3t6SST 316LSST Iflait .. Japaiia IndU9triai Slandards (JIS) Rampiool C6r~ficalÎDn
6B Nlckel.plalBlCarbor Steal 316SST HIUJeIkC-276 Iflait E7 StandarlJ Assoation ot Auslriiia (BA) Flaprool Ciiitifaiion
6C Nlcke~plaledClirbonSleel3t6SST Moo" Ifleil E. CESVCENElEC FlapJOolCertifialiar
'0 Nlck~plaledCarbonSlElI 316SST Tu.taum Inait I1P) 8ASEEFAlrlrlnicSalityCerlifialion

Ca.ibonlA CadmIumplated Staøl 316SST 316LSST Irieil 171') Sladiids Assocalon of Ausliiiia (SA) Inlrlneic SaJity Cartilition
2A 316SST :i16SST 316lSST Iniiii 18W CESVCENElEC FlaplOof Certifiation
'" 310SST 316SST HasJe/J",0.276 Iniirt NII.I BASEEFA ~Ila N Ceilitication 
2D 316SST 316SST Tantalum Inert Nl Stidards Assocation 01 Australia (BA) Nonlncendivii Sahly AppfOVal" Haslal/oO HIl/eI/oC.276 HIl/eU",C.276 Irieit ~" SCliweizaliii:"r Eliklloclinisctir VeieJn (SEV) InlrinslcSaJitj Certilition
3D HasrelloC Ha:/eI/OyC-276 Tantaum Inei' Q. CaIbra.lionDalaSliet" Monel Monel HlUlel/(1C.276 Ineil 08(11 MaleliaTra.ceabililptEN 102043.1B
.0 MonBl Monel Monel Inall 
.0 Moflel Monel Tantam Iniirl 
76131 316SST Has/eIIoC.276 HasJeIl(1C.276 Inarl 
861'1 Niclal.plaledCarbonSlaal Has/el/oC.218 Has/eIkC-276 Inarl Code Housing DP HP GP AP

(1 Bolls and coduit plugs are plate carbon sleel.
(2) On GP and AP transmtters, t1/ow-side nanga Is plated carbon sleel. H1lÐl SST Noiiwel\d Pari on Trllsminer wllliout Maler 

For a slainles!rsleellow-side Range, orar prces comectlons Option Code 06. H:i"i SST Noiiwall Pari on TrBf~mil\r wlt Melèr 
(3) These selectins meet NACE maleral remmriatíons perMR 01-75. H3 SST Housing, COvers, Conduii Plug, Loc-nut, wittoul Metei

H4 SST HOU8ing, Cove/s, Conduii Plug, loc.nut, wIl Malar
C1 PO 13,5 COndliil Tlireads (Available In Oerma Only) 

TABLE 5-9. (coolinued). C2 M20 Conduit Tliread¡ (AvaJlable In Oerrny Only) 

Code Mounting Brackels (optlomil - seled one) DP HP GP AP
J1 OY.ConduflTh/aa.ds 

" Brackl,2-ln.PipeMounl" 6mckl,PailMounl Rl InlegalTran9iani Pioloi:lton (Only lIilabla witli Oplion Coda Sand E alelronic)
" 6racbl, Flal. 2.ln. Pipe Mounl 
.. 61 6riiiwlSeiis 316 SST Bols 
"' 62BracelwlSeiies316SSTBolts l3 ASTM A193.87 Flgo and Adaplei BoIIl"' B:3 6raciiiwiSeiies316 SSTBolts " 316 SST Flaniia a.d Adapler Bolt
87 316SST81 Bracktwiai 318 SST Bol6 16 ASTM Al9387M Flgo and Adapler Bolla" 316 SST 83 Brackal wi" 318 SST Bol6 

(I No/availabe wit Output Cooe G orOplin Cfe ZX.
(2) Not availabe wit Option Cod MI-M9.Code Meters(optional selectone) DP HP GP AP
(3) No/availabe with Outpt Codes G, J, L, M, or Opio Code ZX.MII1 AnalogScal,lÎfllrMeler,o-tOO% (4) No/ availabe with Outpu/ Code G orOplion Cfe Zx.M~I Analog Scal, Squaia Root Metll, 0-100% Flow (5) No/ availabl wilt Outpul Codes G, J, L, M, S, orOpllon Code Zx.

M:J'I Analog Scal, Lineai Millar, Special Sca (6) No/ availabe wilt Outpu/ Codes G, L, M, orOptlon Code Zx.
M4ui LCO Meier, L1nelU Meter, 0-100%, User Seleciaiie (7) This opli Is availab fo tha Irsnllr ffenge and adapters.
M6"1 Analog Scal, Squarii RootMeler.l-lo- (8) Opfin 'nelUdes SST housing, covers, conduit plug, locnut, L4 bolling, IJfld D6 'ow side blank flge for GP and AP /ranmillers.
M'11'J lCD Malar, Linaii M"IElr. Spicial conngulEllion Option Cods L4 and DB pais are included with housIng Oplion Codes HI and H2.
MaI'l lCD Molai Squaie Root Melii, 0-100% Flow
Mgr') LCD Melii, Squara Rool Meter, 0-10~ 

(I Nol availabl with Outpul Codes L or M, or Opti Codes ZX, V2, or V3.
(2) Nor available with Outpul Codes J, L, M, or Oplion Cods Zx, V2, or V3.
(3) Not avalable with Outpuf Codes G, L, M, or OpfJ Cooos ZX, V2, or V3.
(4) Nor avaJlab/ with Output Codes G, J, L, M, orOptíon Cods ZX, V2, or V3.
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SpeclfloatlonB Bnd Reference Data 

TABLE 5-9. (conllnuad).

Code Process Conneclions (optIDmll¡l)) DP HP GP AP 
BidnDraiIiNIlI,Top 

f 316SST 
HasrølkiyC-276
"""~ 

0' SidaOrailiNeil,Bollom Hasr8lkiyC-216
""" ( 316SST 

ProoAdaplersDI)Ie\ed HaslBlkiyC
""" ( 316SBT

O. Conbrmaæ 10 DIN 19213 and DIN 50.9 3.11 RanD8! 3, .,5 (Available In Germaiiv 0111')
Coiibrmaæ10 OIN 19213 and 500il 31B RarieB6, 7, II, Wllhoul 'Á NPTTliread or05 DIN 

Dlairielll \Ilv Connec~OJ (AVl~nlíe III ClBrJJ Ollly)
O. 316 SSTlow Side Blaiik Flanoe 

Adaplor 316SSTOg JIS Proce ConnBctlonRC \I FlanDewllh RC ~ Flage HailellovC 
Moriel(CBllinSieel

Cli DrNSpacing (Slriglø Eriliy Pol NoSidii VID Hole Flango) 
02 DIN Spacing (Single Entiy Por~ Two Side V/D Holo Aano)
03 DIN Spacing (Dual Erilry Poil, No Sido V/D Hole Flge)
04 DIN Spacing (Dual Entry Rlrl, 000 Top Side VlD Hole Flangø) 
Cl6 DIN Spacing (Duel Enlry PorI, 000 Sonom Slde VID Haro Flange)
06 DIN Spacing (Dual Erilr Pori, Two Side VID l-18 Fligø) 
Kii-1 KylUlI inserl, \.-18 NPT
1(1 KYlUirinserl, ~-1. NPT 
Sll'l Anadimønl 01 Oll Remola Seal- Søø?OS 00813-010()4016
s2l"l AttclimønlollWo Remote Seii- Se POS ooBI3..1oo."018 
541-) AlImønl 01 Integral Ort Aserr - Soo roB 0013.01004688 

(1) Allowablecomblnarlons ate: 01, 03, 06; 02, 03, D6;and 06, SI.
(2) The ma/rom wong presure on lh/soplion is 300 psig. Available ooN with materials of oons/tuction Option Codes lx or 2x.
(3) This oplkin may only be used on Ranges 4-.
(4) This opllo has a maimm sIali prsure raÜtg of3,000 ps, and is avaHable br factory

assmb onN without assr:aled pIpIng and is avallala oo/y br Ranges 2, 3, 4, BOO 5. 

Rosemount Model 1151 Smart Pressure TrensmllterB 

TABLE 5-9. (oonlinued). 

BU/l.N 
El/lenllProP'lelle
Ma 
Spiirig.ladedTBI 

SoftBliiConflQUIEItiori 
HydrOltalI Testing, 150% MiilnimWorklri Preasurll 
CleanirgbrSpecialSorvki
Cleaning br -:1 PPM CliloiiriolFlIoriml 
CelilialaalllriePrøSlurli 
Calibral11 al Spocjli Temperatuio 
Impiove Temperø.lIro Coal1iønl 
Calibral1110O.I%Accrøi: 

RlMsøOulpUI
4-20 mV ToslSignai
20-100mVT~tSigrial 
.-wirø,o-20mAOutpul
4.wlro,G-16mAOulpul
"-wlre,G-10mAOulpul 

lI Contains a Haslelloy sprkg that Is weltd by /h proc; cau" Iicfo brTollan O-ring without a sping.
(2) Availabiewi/JIOutpl(3) rklfigpressure.
(4)
(5) Range 9; not applicabl with OuJpul Coe S.
(6) Availaba ooN wI/h slainless sreel Isola/ors and fo span of 10 inHzO and greate;

nor applicable wilh OuJpul Code S; availabl only wiUi OuJpul Codes E, G, L, or M;
notavaHabfe on APor OR franmil/ers.

(7 Røverse outpur option is not neeed wÎUi smart eletrnics; oonfiUled via HARTbase OOrrÎcator.
(8) Not availabie wÎIJ OufpulCodes L 0( M.
(9) No/availabie wÎIJ Opfin Code Mx, Vx, lx, or Ex, orOufpurCodes G, L. M, 0( S.
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Specifications end Reference Data Rosemount Model 1151 Smart Pressure Transmitters 

TABLE 5-10. Model 1161LT Flange Mounted Liquid Level Transmitier. TABLE 5-10. (continued). 

SENSOR MODULE AND LOW SIDE MATERIALS OF CONSTRUCTION 
Low Side Flange Dralnlenl Low Side lsolalor Low Side


11SllT Al¡jalirie AangllMouriled Uquld levl Tranmitler Code and Adapter Valves Diaphragm Fluid Fill
" Nickl-plaledCS 316SST 316lSST Siline 

0-25 10 0-160 InHiO (0-510 G-,1l 0 mmH:p) 12 Clidmium-p1l1ledCS 316SST 316lSST SilÍXno 
0-12610 0-750 IriH~O (0-3,175 10 0-19,050 mml"0j " Nlckøl-plaleCS 316SST TiulBliim SilÌCnli" 316SST 316S9T 316lSST SilCoOl!0-7110 0-2,770 iril-0 (0-11.96 to 0-70.36 mmHiO) " 318SST 316SST HaslBlloyC.276 Sili;o" :)16SST 316SST Tanlalum Sileon. 

'" /-slelloyC H1lrelloyC'276 /-slBlJyC-216 SilÍXnll 
35 Ha!lIBlkiyC HastelloyC.276 Tantalum Sili:nl)" Cadmlum-plaledCS 316SST :iUllSST lrierl 
50 Nickel-plaledCS 316SST lantalum Iriert

1151Smarl4-20inilcEleiiliorics(seøPOSOO61:i-01oo'4593j 2A 316SST 316SST 316lSST lrirt
4-20 mA dc. willi Ad/Ulable Damping 'B 316SST 316SST HlslBlkiyC.276 lrirl
10-50 mA 00, With Adjustable Damping '0 316SST 316SST Tanlalum Illrt 

'B J-slBlkiyC H1ltslloyC.276 /-slBlloyC.276 lrirl 
'0 HaslBlkiyC Hasrelloyc.276 Tanlalum IlIrt 

50 31BLSST Aush Mouril 00 2 1i.ION Only 
HO 2ill.ON50 Has1B1kC.276 FlushMourilOnly kirhowing musl be seleed lrom the Code Process Fill-High Pressure Side Temperature lImlls 

lluhlngcotionoplor.Tablø5-11JO 2MiJDN60 Tanlaum FlusllMoiirilOriy1 Wlnspeilynglhes~iol1c0,a SyllhermXlT -100 1o:i-F(-73 io 135'Cj 
AO 3 ir./N 80 316lSST FlushMoiint aC.Sillcrio704 6010400 "F (1610205°C)
'" 3 Ii./DN 80 316lSST 2lrJ60mm 0.C.Silk:ono200 -40 10 400 "F(",o 1020S"C)
M 3 ir./N 80 316lSST 4iiJ100mm Inert -50 10 3SO "F(-4610 177 "C) 
A. 3 Ii./N 80 316lSST 8 irJ1Somm (Iycriri ari Water Ol0200°F(-17\093"C)
BO Hi./N1oo 316lSST FlushMouril Neobee M-20 0104oo°F(-17li205"C)

CllycolandB' 41i./DN100 316lSST 2 IiJ50 mm Propylerio Waler ol0200'"F(-17\o93"Gj
B. 4iiJDN100 31BlSST 4 inJ100ITm SyllJermBoo -60 to 400 "Ff-45 to 205 "Cj 
B6 "ir./Nloo 316lSST 6 iriJ150mm 
CO 3ir./NIO Hlilell'¥C.216 AusllMounl 
C, 3.,./NIO Hasle1kC.276 2iriJ50mm 
C. 3 îrJDN 80 Ha.IsIlC-276 4 InJ100mm 
C. 31r./N8o Ha.IsI/C.276 61riJ150mm 
DO "InJDN100 Has/BIlC-276 F1UlhMounl 
0' 4 m./N 100 H/lI8N'¥C.276 2lnJ50mm 
O. "lri./N1oo Has/eIlC'276 4irJl00mm 
0' 41i./N1oo Has/ercC-216 8inJl60mm 
EO 3 ir./N 80 Tiil8um Ffllli Mouni Only 
FO .iriJDNloo Tanlaum FIU$liMounlOri 

MOUNTING flANGE

Applicablewith IheseHlgh Pressure Side

Code Size Raling Material Diaphragm Sizes

M 2ir. Cg 2 In./N 60 

80A ,.. Clii150 Cg 3 1r.IDN 
B ... CI1I160 CS 4 irJDN 100 
N ,.. CIII300 CS 2 In./N 50 
C ,.. CllI300 C, 3 In./N ao 
0 ... CIßl:iO CS 4li./N100
P 2 in. CIII600 CS 2 ir./N 50 
E 3111. Ctll600 CS 3 In.IN 80 
X 2 In. Cles150 SST 2IiJON 50 
F 31ri. Clii150 ANSI SST 3 kiJON 80 
0 41ri. Clii150 SST 4ir.lN1oo 
y 2.. Clas 300 SST 2 IrJON 50 
H 31ri. Clas 300 S9T 3 îr.lN 80 
J 4 in. CIII3)O 9ST 4ÎlJON100 
Z 21ri. CIIl600 9ST 2 InJDN 50-'"IL 3n. Clii600 SST 3 IrJON 80 
a ON'" PN'~Ol CS 2 Iri.lN50 
R ON GO PN"O CS 3 iri.lN110 
S ON 100 PN" CS 4 Iii./N 100 
V ON 100 PN10l16 DlN CS "iri./N100
K ON'" PN1()40 SST 2 Iri./N 50 
T ON GO PN40 SST 31n./N80
U ON 100 PN40 SST 41i./N100 
W ON 100 PN10/18 SST 4iri./N100 
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Specifications and Raferonce Data 

TABLE 6.10. (conlinued). 

Code Options(seecoiiplele approvals desr;lpllonS) 

Sllll One Remole Seal seleoled from POS 00813-01004018 
METERS 

M1l11 UnawMetef.G-100'¡ScalD
Miiliir,SpeclfyRaigiiM3l) SpøalScla 


M4l1) LCD
Molei.G-100% 
M7r,) LCD Miilei. Linear, Speci Confiiiurolkm 

HARZARDOUS LOCATIONS CERTIFICATIONS

E6 Canadli Sladwds Asoclalion (CBA) Exploion.Pioof Approvii
151:! Factory Mutual (FM) Ncm.Încendive Ild Inlrlnic Safely Approval
K5 Factory Miriil (FM) Expkikin.Pioal WId InlrlnslcSnfal' Combinallon
IS(I) Canadia Sladwd8 Aiooiaiion (CBA) Iiilrlnsic Safly AppfOVai
csl'l kiduslry and Science Caiiadp (lSC) Appioval (Aviiiilo ir Carda Only)
06111 Comblnaloll 0116 WId E6: CSA Expmioii-Prool aiid InlIiric Safely Approval 

(RoquirB842.4Vdcrn.poeisupply
K6 CSNCENaEC E:a108ioli.Pioof WId IlllrJnsic Salely Approval
E4 Jaaoosiiinduslrial Slindwds(JIS) Flaprool Cel~liloli 
E7 8tindlid9 Asocla~on of AU!lralia (8M) Fliprool Cei1ir~Uoii 
E8 CESliENELEC FliproofCei~fi1ion

11(") BASEEFAlnlrlrlcSalelyCerlr1ion

17(') Standards Asocii1ion of Aælraßa (SM) Inlllnic Salely Certificalion
ia(ol CESliENELEC FlipioofCeiifiØon 
Ni17J BASEEFA Typo N Cai1ificaUon 
N7 Slandards Asocii1ion of AlIlralia (SM) Niilncndive Saklly Approval
icl:! Sclweizemicler Eleklromnlschar Voreln (SEV) liilrÎnslc Solely Cartilicatioii

OTHER OPTIONS 
W5 COppiO-riiig tn Vactum Servic (Nonwtted) 
04 Catibr8liOaiaShaei


EN 10204 3.1B08181 MR10fla TIRooabilrt par 
Vt Ravef6eOuipul

V2 4-20 mV Tail Signal
V3 20100 mV Tesl Signal
ZII') 4-wire,0-2O ¡n Oulpiit 
iiol ..wire.o-16inOUlpul

Z:¡"i 4-wke, 0-10 mA Oulpir
F _ Selel Oiie Code from Rushing Connections Lower HOU9ilig OpUon Tali 5-11. 

TABLE 6-11. Flushing Connections Lower Housing Oplions, . available - not available 

Code ~~~~~;~a~ (~~::~~I~~S;~~l C:~~~~I~:ns SIZÐ 2 in Diapli~ai~m Size 4 in 

F1 
F' 

SST 
SST 

~-18NPT 
~-18NPT 

Fal'l 
f4l'1 
FA 

Has1eUoyC.216 
Has'eUoyC-216

SST 

~'18NPT 
IH8NPT 

FCl') 
F7 

H83'eUoyC.216
SST ~.14NPT 

Fe SST \i.14NPT 
CO 
FO 

Has'elloyC.216
Has/elloyC-216 

1i-14NPT 
~.14NPl 

(1' No' available wllh high pressUl side Optin Codes AD, 80, and GO.
(2) Nor available wilh high pressur síde Optin Code GO.

Typical Model Number 1151LT 4 S AO A 52 0 F1 

(I For welded caHar asserrles, order sensor module and low-se fftf/tfal of consl1uctf Optin Code 22
(refer to PDS 0D8':J'O~4016 brmore information). 

(2) Nor available wllh Option Cres Zi, V2, or V3.
(3) Nor availabl wfth Output Code G orOplin Cod Ix.
(4) NoravailabiwittOpfionCresMf-M9.

Opl/on Corlb.(5) Nofavailable wilt OutputCodes G, J, L, M, or
(6) Nof available with Outpul Codes G, J, L, M, S, or Option Code b.
(7) Nof available With Output Codes G, L. M, or Option Cori b.

housing.(8) Available for the diapragm, upper housing, /lnge, adapter. erlena/on, and lower
(9) Not available wllh Oplion Codes Mx, Vx, lx, or Ex, orOutp/ Codes G, L, M, or S.
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Specllcatlonii and Reference Oats 

Parts List 
Item numbers are references to figure callouts (page 5.26). 

TABLE 5-12. Model t 151 DP, HP, Gp, and AP Alpteline Preesure Transmitlers. 

Eleclronics-OnespareparlrecOtnliendedtor every 251ransmiller s 

Part Description Uem No Pari Number

S SmN1 Ordpul Coa

8rnIRRlrofiIK.i.i 01161.0935-001 
SmarITransmliiafEloolrolilcs'") " 01151-093-0204 

Kll(pkgof 12) 25 01151-0813.001BoardSpRcer
TeiminalEyelelKll(pkgoJ 12) 01151.0814.001 
SIWlofJKil(pkgot12) 01151-0816-001 
CovøPI 01151.1045.001 

(p1qof 12) 01161-0033.003CovelO-rinli 
forev ery50transiiillers Sensor Modules(SlliconeFillj-Onesparepartrecoiiniendl!d 

Pari Descriplion Ilem No Pari Number

Rimga 3 DP, OP (30 In HJO)

316LSST 01151.0011.0032 
H83IeI/oyC'276 01151-0011.0033 
Mo,. 01151-0011-0034 
Taiilalum 01151-0011.005 
Oold.plaladMonel 01\51-0011-0036 

Riinge4 DP.OP (160InHi0)
316LSST 01151-0011.002 
Haslel/oC-276 01151-0011-0043 
Monel 01151-0011.0044 
Tanlalurn 01151-0011-0045 
Oold'platedMoTI 01151-0011-0046 

Range 4 HP(150 In H:P) 
316LSST 01151-0112-0042 
HaIeI/oC-216 01151-0112.0043 
M,"' 01151-0112-0044 

AlInge4AP(l1lnH.AI
316LSST 01151-0054.0042 
Hasf8IIoC-276 01151-054.0043 
Monel 01161-0054.0044 

(f) Kit contains enough parts for one lransmllr and includes the smrt fransmtter efectrics, bord spacers.
termirlBl eyekJrs, slNdoffs, cover, Bnd cover O-Ing. 

(2) Package cotains quantity required for one tranner;
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Rosemount Model 1151 Smart Pressure Transmitters 

General Notes 
The listed prices are dimensionless, Apply the appropriate 
multiplication factor to calculate the price in a specific currency. All 
prices are F.D.R our plant at Chanhassen, Minnesota. The priceR aTe 
exclusive of aU sales and use taxes. 
Minimum order is 600 (dimensionless price). 
Tagging 
The transJItter wil be tagg, at no charge, in accrdance with customer 
requirements. All toga or stoless stel. The standard tag is wied to the 
transmitte. To character height iB 0.125 in. (0.318 em). A permanently 
attached tag is available upon reueat. 
Calibration 
Traiismitters are factory calibrated to customer's specified range. If 
calibration ie not specified, the transmitters are calibrated at maximum 
range. Calibration is performed at ambient temperature and pressure. 
Standard Accessories 
Al models are shipped with flange adapters, draient valves, and one 
instrction manual per shipment. 
Optional Three-valve Manifolds 

Part No. 01166-0073-0001: 
3-valve manifold, carbon steel for DP (Ranges 6-9), HP (Ranges 6-7). 
(Anderson, Greenwood & Co., M4AVIC-TR-68). 
Part No. 01151.0150-0002: 
3-valve manifold, 316 SST with carbon steel bolts for 
DP (Rnges 6-9), HP (Ranges 6-7). 
(Anderson, Greenwood & Co., M4AVIC-TR-68). 
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Rossmounl Model 1151 Smart Pressure Transmitters 

TABLE 5-12. (conUnued). 

Sensor ModulÐS (Siliconefill)-ne spare pari recommended for every 50 lransniillers 

PariDescriplion IlemNo Pari Nuniber 

Riip 6 DP, OP (750 In HiO) 
316LSST 01151-011-062 
Høs/eI/oC-278 01161-011.0053 
Monel 01151-011-054 
Tantaum 01151-011-055 
Oold.plal&dMonel 01151-01HXIS6 

RangeS HP (750 In HaD)
316LSST 0115H1112-O52 
Høs/eIIoC-276 01151-0112-053 
Moiiel 01151-0112-054 

Renge 5 AP (56 In HgA)
316LSST 01151-054-0052 
Hæ1BlkiC'276 01151-054-053 
Monel 01151-054-054 

Rimga6DP(100psld)
316LSST 01151-1041-062 
HIl/eIIaC'276 01151-01-063 
Monel 01151-041-064 
Tanlnum 01151-041.0065 
Oold.plaledMnnBl 01151-041-066 

Range6ßP(1OOpslg)
316LSST 01151-041-162 
H83181/CC-276 0115N1041.o163 
MonBi 01151-041-0164 
Tan1l1um 01151-01.0165 
Oold.plalEKMonel 01151-QI-oI66 

Range 6 HP(1oopsld) 
316LSSl 01151-0112-062 
Has/eI/oC.216 01151-0112-063 
Mo,~ 01151-0112-054 

Riinge6AP(100psili)
316LS8T 01161-054.0062 
Hai/BI/oC-276 01151-04-063 
Monel 01151-04-064 

RlIniie7DP(311psld)
316LSST 01161-041-072 
Hasrel1oC-276 01161-041-073 
Monel 01151-041-074 
Tan1lIum 01151-001-075 
Oold'plaledMonBi 0115Hl041-O76 

Riinge7GP(300pslg)
:i16LSST 01151-041.0172 
Hltlel/oC-276 01151-041-0173 
Monel 01151-041-0174 
Tanlalum 01151-041-0175 
Oold.plalEKMonel 01151-041-0176 

Riiniie7 HP(3oo psld)
316LSST 01151-0112-072 
Hæ/eIIaC-275 01151-0112-073 
Moiiel 01151-0112-074 

Raniie 7 AP(300psla)
316LSST 01151-054-072 
H83re/IoC-276 01151-054-073 
MonBI 01161-054-074 

Range8DP(1,OOpald)
316LSST 01161-O41-1062 
Hæ18IIaC.276 0116H1041-O83 
Monel 01151-041-084 
TIl\am 01161-041-085 
ootd.plaladMonel 01151-041-086 
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Specifications and Reference Data 

TABLE 6-12. (continued). 

SensorModules(SlllconeFIII)-nesparepartrecommendedforeverySiilransnlillers 

Pari Description Item No PMI Number

Range8ßP(1,oODpslg)

316LSST 
Hasf8/kN C-276
"",.
Tantiium 
Oold-pliiedMone 

" 

01161-0041-0182 
01161.0041.016: 
01151-0041-0184 
01151-0041-0185 
01161-0041-01116 

Raniie8AP(1,OOpsla)
316LSST 01151-0064-0082 
Hasfo/JuC-276 
Monel 

01151-0054-0083 
01161-0054.0084 

Riinge90P(3,OOOpslg) 
316LSST 01151-0112-0092 
Hasø/JaC-276
Monel 

01151-0112.0093 
01151-0112-0094 

Riingel00P(1l,OOp,Ig)
316LSST 01151-0112.002 
HastelJuC-276 
MoTJ 

01151-1112.00 
01151-0112.004 

Sensor Modules (Inerl FiII)-One spare part recommended lor every 50 lransmltters 

Pari DeSCription Hem No ParI Number

Range 3 DP, GP (30 In H20) 

316lSST 01151-0230-002 
Hasle/JuC-276 01161.023()00
"""" 01151-0230-004 
Tanlalum 01151-0230-00 
Oold-plalÐdMonel 01151-0230-0036 

Range 4 DP, OP (150 In ~O)
3161SST 01151-0230-0042 
Hllle/JoC-276 01151-0230.0043 
"",. 01151-0230-0044 
Tantalum 01151-0230-0045 
Oold-platÐdMone 01161.0230.0046 

Range 6 DP, OP (760 In ~O) 
316LSST 01151-0230-0052 
Hllf8/JoC-276 01161-0230-0053 
"""" 01151-0230-0054 
Tanlalum 01161-0230-0055 
Oold-plalcdMonel 01151-0230-006 

Range6DP(100psld)
318LSST 01151-0230.002 
HasfeIJoC-276 01151-0230-003 
M,"' 01161.Q230-0ó4 
Tantalum 01161.0230-005 

Range80P(101p'lg)
316LSST 01151-0230-0162 
HaslelJuC-276 01151.0230-0163 
Monal 01161.023()0164 
Tanlalum 01161-0230-0185 

R.niie7DP(300pild) 
31BLSST 01151-0230-0072 
Hasle/JoC-276 01161-0230-0073 
"",", 01151-02300074 
Tanlalum 01151-0230-0075 
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Specllcations and Referenca Data 

TABLE 5-12. (continued). 

Hardware-One spare pari recommended for every 50 Iransmillers 

Part Oescriplion Hem No Part Number

AdJulilmiilKtiAdju.tmenlScrew 10
a-ringIoAd¡uBlmenIScrll 11
Re1ainlngRiIIi 12

o.rlng tir Adjlilmnl Sirew (pkg01 12) 01151-0032-001 

Gover(pkg01121 01151-0033-003o.ring kir Elcctronici 
Flange, Vilon(pkg o.ring iJr PrOCIlB 0112) 

o.ringtirPr~BFlange,VilDnandBackupRrig(¡ikgof4) 
O-ringtir PrOClI Flange, Buna-N(pkg0112) 

and BiiUP Rlng (pkg01.)o.ring tir Proc6la Flinge,Buna.N 
O-ringtirPrOCBFlonge, (pJrgoI12) 01151'004-004ElhylenlJpropylene 

Bacl¡i Ring (pkgoI4) 01151.0034-0015Q-rlgfo P,0æB Fliige. ElhoolJpropybneand 
a-iingI:r PrOCB Flonge, AJ(pkg 014)11) 
O-ilng kir RanEl, Tenonwllh Hæ/e/Jy C Spring (pkg 014) 01161-0034-0021 
O-lingtirAiigeAdaler, Vilon(pkgoI12) 01161.0035-009 
o.iing kir AiigeAdaler,Buna.N(pkgoI12) 01161.OOS-02 
0-IlngtirAiiiieAdalBr,EllJene-proplene(pkgoI12) 01161.005.004 
0-lingl:rAangeAdatør,AIJ(pkorI2)li) 

01 12) O-llngtirAangaAd8lerPiOC~, Te/ln(pkg 
(I) KitcOftains enough parts br two difirenlIl or /ourgageabsofue lrammlttrs. B8cJwp rings aæ Inc/ixed.
(2) ParI numbr Îs br package of 12 O-rlngs-nk two reuired per Ifansnittr.
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Rosemount Model 1151 Smart Pressure TransmItters 

TABLE 5-12_ (conllnued). 

SensorModules(InertFllI)-Onespare parI recominendedlor every 5 Dlraiisll111ers 

Part Description l1eri No ParI Number

RlinIi1i70P(300pslg)

310LSST 01161-02300172 
HtlkJ1JaC-276 01151-02300173 
Monel 01151-2300174 
Tantam 01151.02300175 

Range 8 OP(l,OO Inpiild)
316LSST 01151.02300082 
Has/øIoC-276 01151.0230003 
Monel 01161.02300084 
Tanlam 01151-0230005 

Rllnge80P(1,000Inpslli)
316LSST 01151-02300182 
HaskJl/oC.216 01151-02300183 
Monel 01151.0230-0184 
Tan1allm 01151-02300185 

Housiigs, Covers Flanges, And Valves - One sp,ue pari recommended 
for every 25 lransmillers. 

ParI Description tlem No Pari Number

Houiiing 01\61-0060007Electronics 

Electronics Hou,lng for Rl Option wllhou! Termln" Block 01151-2594-001 
TrIlIUIei1 Tennlniil Bloc:k Asgeilbly (Oplloniil RI) 01151-2591-003 
EteelronlcsCover 
ProUlFlangli

Nicli~plallidCaronSleel 01161.0236006 
Cadmium-pJalaCerbonSliel 01151-0236001 
316SST 01151-0213-0002 
Hasrel/oC-276 01151-021:J004 
MonaJ 01151.0213.003 

Proe"F1angeforSldeDralnIenIVelve 
Nicke~plaledCarbonSllil 01151-0236-0015 
Cadmium-plalÐdCarbonSleel 01151.0236-0011 
3188ST 01151-021:J0012 
Hasre//oyC-276 01151-0213-0014 
Monel 01161.02130013 

BIBnkFI.ngli
CBdmlum-plalÐdCaibonSleel 

Flange Adapler 
Nice~plallidCalbonSleel 01151-0211-005 

CarbonSlael 9001-0033-001CBdmlum-plal& 
318SST 01151.0211-002 
Hll/BIJaC.276 01151-0211.004 
Monel 01151-0211-003 

DP end HP VBIv Slem and seal, 3\6 SSTl') 14_15 
OP and AP Vllv Slem and Scal, 316 SSTlll 14,15 
DP and HP VBIv Slem and Seat, a16 SST, HtllelJod') 14,15 
OP and AP VBIv Slem and Sllal, 316 SST, HaskJlJod') 14,15 01151.0021-0013 
DP and HP VBIv Stem and Seal, 316 SST, Monell'l 14,15 01151.0028-0024 
OP and AP VBIv Stem and Stnt, 316 SST, Monell'. 14,16 0115Hl02l-0014 
Plug,318 SST (usÐdwilhsldedrainIenl) 
Plug,Hlllai/oC(usedwl\hsidedrainlVnl) 
Plug,Mone/(liÐdwlthsldedralntenl) 01151.0063002 

(I) Package CO/Bins qiiantity requird for one Irsmller.
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Rosemount Model1f5t Smart Pressura Triinsmlttera 

TABLE 5.12. (continued). 

Hardware (contmued~One spare pari recommended lorevery 50 Iransimllers 

ParIDescription ~-~~--~~r Pari Number 

Eledronl(l Assembly Harwarel'l
Sladoll 
Slindofl 
Screw 
Sciew 
Locnul 

OPIindHP Flange Kfts, Carbon S1elill'l 
Boll tir AangoAilpler 
Boll tir PrOO8:B Flario 

" 
" 

01151-031-001 
(DP&HPRange3-7)" 

Nui lor ProcB Flage 16 01151-0031-0034 
(DPRiingell) 

GP lId AP AiingEi Kit', Corbon Staal('1
Bolt tir AangeAdapler, CarbonSlii 
Bolt tir Procei Fiangli,CarbnSlool 
Nui kii Proo~Flage.CerbonSleel 

" " 
" 

01151-031-002 
(APA8Iges4-7,
OPAiiges3-7) 

01151-031-035 
(AP&ßPRango8)" 

01151-O31-0003(OP
Range 9) 

01151-031-019 
(OPReneO) 

OPiindHPFlaiieKfls,316SST(l)
Bolttir Aangii Ada¡iler 
BoltkirPIDCBFllngo
Nul l:r Procll Flage 

" 
" 
16 

01151.031-023 
(OP&HPRange3-7) 

01161-0031-0038 
(DPAanll) 

GP .nd AP Fliige KIIs, 316 ssTI') 
Boli br FliigaAdapler, :116 SST
BoltiirProo8SBFlongo,316SST 
Nut tir Proæ Flage, 316SST 

" 
" 
16 

01151-031-02. 
(APRangea4-7, 
OPRiuges3-7)

" 
01151-031-039 

¡AP&OPRinge8)
" 

01151-O31-0025(OP
Ran1i1i9)

" 
OL151-L031-O26 

(OPAarioO) 
DP iid HP Flange Klls, ANSI193-B71'1 

Bolttir Flane Ailpler 
BolltirPioccsFlario 

" " 
01151-031-012 

(DP&HPRange3-J)" 
Nui kii PrOOsFlage 16 01151-o031.(6 

(DPRange II) 
GP end AP Aenge KII" ANSI193.f71')

Boll tir Aiiiiii Adapll1r, ANSI193-B7 
Bolt tir PrOCII FLinge, ANSI193B7 
Nul lor PrOOll Flage. ANSI 183-B7 

" " 
16 

01151-031-013 
(APRanges 4-7, 
OPRiiesJ-7)

" 
01151-031-037 
(AP&GPRag1i8l" 

01151-D31-0014(OP
Røngiig)

" 
01161-031-022 

(OPAanoO) 
(1) Package contains quanli/y required for one Ifansmiler. 
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SpecifIcations and Reference Data 

TABLE 6-12. (c:onUnued). 

Indic:aling Meiers (Seleclapproved meter kils for use ii inlnnsically sale and/orType N ins!cila~ons) 

Part Descripllon Uein No Pari Number

Arilo Miller LÎI0ar SCalel') NA 01151'1046-007KlI,4-2OinAdC:, 
Analo Melai Kli, 4-20 mA 00, Square Rool, 0-100% Row 01151.1046.009 
AnaJoMelliKlI,10-0mAdc,LinearScCll 01151-1046.0011 
Analo Melar Kll, lHO mA dc, Square Ro~ 0-100% Row 01151-1046-0013 
Approed Aial Meier Kil, 4-20 mA dc, Linell Scale") 01151.2615.007 
Approed Anlog Meier Kil,.l20 mA di:, Squiie Ro.. 0-100% RO' 01151-2615.009 
Approed Anal Meier Ki, 10-0 mA d(l, linear Si:a.lel') 01151-2615.0011 
Appred Analog Meier Kl, 10- mA dc, Squae RoI, 0-100% Fl 01151-2615-0013 
LCD Melei Kil, Uneøi, 0-100% Flow 01151-1048.0019 
LCD MeleiKiI, Square ROOl,0-100% Fl 01161-046.0021 
Analo Maler,.l20 rndi: LineerScia 01151-0687-004 
Analo Melar, 4-20 mA de:, Square RooI, 0-100% Flo 01151-0687.005 
Analo MeIer. 4-20 mAdi: SquR/e Rool, 0-10 oJ 01151-0087-008 
Analo Meier, 1Q- mA 00. lIeii Sc:lii 01151-Ml87-00 
.lnaIoMaler,10-50 mA 00. SquareRool,0-100%FIo 01151.0687.007 
Analo MeIer, 10-SO mA 00, Square Rool, 0-10.J 01161.0687.00 
Approed Anal Molei, 4-20 mAde:. Linear Sci 01151.2614.004 
Approed Anal Meier, 4-20 mAde:, Square Rool, 0-100% Fl 01151-2814-005 
Approed i\al MeIer, 4-20 mA dc, Squwe Rool, 0-10 oJ 01151-2614-008 
Approed Anal Moler, 10-SO m.l de:. Linear Se:a11) 01151.2614.00 
Approed Anal MOler, 10- rn de:. Square Root, 0-100% Fla 01151-2614.007 
Appl"ed i\al MeIer, 10- rr de:, Square ROOI, 0-10'¡ 01151-2814-009 
SpeciISc:ebrAnaIoMaler Siie nola(1) lilow 
lCDMelEr,L1naar,o-loo% 01151-1300100 
LCD Meler, Square Aoo~ 0-100% Flo 01151-13001001 
LCDMeler,Spoc:ConliralionC'. 01151-1351-100 
LCD Melei Engineering Unit Laools 01161'1:151.1001 
Moiin1ing Hardware and Caver Ageein Kil 01151-1046-005 
Moiinling Kil 01151-046-00Haidwaie 
CoverAsembl Kil 01151-047.001 
O.llngroCover(pkgof12) 01151.0033003 

Mouniing Biackets 

Part~D.-- ---Tiiemtf Pari Nuinber 

B1-Right.iilile Briil br2.ln. Plpo Mounln" 011&1.006.001B2-Right.iigleBracellor PllelMounlinli 01161-0036.004B3-Flel Brai:kel for 2'lh. Pipe Mounling 01151-0036.005B4-Briiel bI2.i'. Pipe wit Serle! 30 SST Bolls 01151.006.003
B5-Bracl br PanelwithSoiies 30 SST Boll! 01151-006.00
B6-Flal Brae:kiil fai 2.111. Pipe wllh Serie! 300 SST Boll9 01151-1036.007
B7-316 SST B1 Brackel w11h SST Bolls 01151-00tHlO21
B9-316 SST 53 Brac.lwilh SST nolts 01151-006.0022 

(1 Meie kif includes meter, mo/Jnling harare, and cove assemly For meters with speial scaling, order /h apprpria/J meler and spcify
/he sça/6 desire. Moimting hardare and cove assemly f1Sr be ordered sepaa/e/y 

(2) To order a meter with a special configuration, orer /he approprare meter and indicate con(iguration desirM.
To ordera speal confiuratin LCD meter kit order /he meter, and the mounUng harware and cover assty ki/ separa/ely. 
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Specllicallons and Reference Dsta 

Parts List 
Item numbers are references to figure cLlllouts (page 5-29). 

TABLE 6-13. Model1151LT Flange-Mounled Uquld Lew! Pressure TransmHter. 

ParIDescriplion I Ilem No I Part Number I Spares Caiegoryl') 
OIaphrllm and SeMIl Module Assembl SooNo1GBelo 
Aane Adaper Union 

CadmlnrplaledGarbonSleol 
316SST 

eo1-003-0oo1 
01151.0211.0002 

HElIsIIoC 01151.0211-0004 
VaJye S1amand Siial, 316 SST 
Plug,316 SSTlusedwilh aide diein/enl) 

18,19 01151-0028.0012 
C50246.002 

VaIYe Slam and Seal, HastaHoy C 
Plug. Hate/Jo C (uBod with eide drairinl) 

18,19 01151-0028-0013 
C50246-0202 

BollforFllingeAdaplor 
Cadmium-plaledCarbonSlael 
316SST 

20 
20 

01161.001-0002 
01151.001-0024 

ANSI193-B7 20 01151-1001-0013 
O-rIngfor Aiingii Adapler 

Vitoii(plq0112)
Buna'N(pkgoI12) 
A./W(pkgor4)
EUilene.Pip.(pkg01 12) 

" " " " 

01151.00:15.0009 
01151.0036.0002 
01151.00:15-0008 
01161.005-0oo4 

SMART OUTPUT CODE - See nexl paa br dolai\ 01151.09350001 
EleronliHoil1 01151.000-0007 
ElecionlcCowr 01161-1045,00:11 
Adjuslmenl Screw. Relaing Ring,

and ()rlng br Adjuslmenl Screw 
O.iingt:r El9Cbonics Cover1'1 

Eleclronlii Anembly Hiirdware
Slandoff 
Slaoff 
s.~ s.~ 
Locnul 

(/) Rosmont rerrnds one spe part foevry 2511lJrsmi/lers In Cateory A. and ooe spEle plt foravry 50 /rnsmi/lers in Category B. 

NOTE 
The Diaphragm and Sellor Modufe Assembl is an o~ mled system and mlsloo serviced using ih proper equipment Contacl your nearesl
Rosemount Service facility mould il become necssary 10 replac or service Uiis assembly. A complele Diaphragm and Sensor Module

!rom PPL 00814-0 100-4526,Asseiiy Irclud~ig Ole mounUng llange can be ordered by specifying a comple\e lIansmil\r model number
adding "'40' 10 end 01 !he oompleto liansiiner. (The "T40" eliminates Uiethe moel number, and deducUng $300 from Uie tisl price 01
e1eclionic houBÎng EUd eleclronlcårcult boaids.) For example, 1151lT 4 EAOA 12 D IZfislprÎC 7 455 (pric asof Jan~ii 31,1996) less
1705:~(dilÆnsionlessprices). 

Rosomount Model 1151 Smart Pressure Transmitters 

FIGURES-1. Model1151 Smart Pressure Trallmltler Exploded View. 
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TABLE 5-13. (conlinued). 

~fl~~~~~~;:r~~i~~~ari) Item No Par! Nuinber 
SmatAalroliKj!I) 01151-09:1-001 
SmaliiansmillerEIee:tlonlcsl" " 01151.0934.0204 
ßoæd Spacer Kit (pkgof 12) " 01151.081:1.001 
TerminalEyoletKil(pkg01 12) 01151.0814.001 
SladolfKI(pkgol12) 01151.01115.001 
Covari2) 01161-045.001 
CovarO.rlri(pkor12) 01151-1033-003 

~¡¡d:t~~~;r~~~e~s Pari Number

Analog Moler Kit 4-20 mAdç, lIneæSc:IBl'1 01161.1046.007Analog Moler Kil, 10-6 mA dç, Uneai Scal'l 01161.1046.0011
Approed Anaog Maler Kil, 4-20 mA de:, Llneai 8ciBl'1 01151.2615-007
ApprovedAnaog MeIer Kit, 10-õ0 mA di:, UnaerSCIeI'. 01151.2615-0011
LCDMOler 0-100%Kil,Liliear, Flo 01151.1046-0019
Analog Meier, 4-20 mA di:, Uriar Se:ale 0115HI667.00Ariog Maler, 10- mA dç, Llnoa' Scae 01151.0687-00
ApprovedAriog MeIer, 4-20mA di: LineæSe:ale 01151.2614.004
ApprovedAnaog Malar, 10-0 mAde:, Li'eai Si:e 011£i1.2614.00Special Scala bi Analg Molar Soa nole (3) below
lCD Moler. Lineai,0-100% 01161.1:i100
LCD Moler. Speiiaieonfiguralinl'l 01151.1351.100
LCD Maler Englneeilng UnilLabels 01151-1351-1001Mouniiig Haiifare and Cover Asembly Kil 01151.1046-00

HanlwæeKII 01151-1046-00
Mounliig Kli 01151-1047-001CWerAisamblyO.ringbrCovlir(pkgof12) 01161.Q'00

(1) Ki/ contains enough pats br one rransmi/er lId Includes Uie smrt transm/ter electronics, board spaces, termJ81 eye/els, sfandaffs,

cover; andCOK'D-rirr. 
(2) Kit crmtaJnsenough paIs for one rransmller.
(3) Me/er kit includes meter; moun/kg harrwar, and oover assemly. Formeler8 wl/h special tical/ng, order /he appriate rmter and specify

/he SCIe desire. MounUng hardWare and cove assembly nxst be ordred sepamlely 
(4) To order a meta' with a special configuratin, order /lie appropriate meter and indicate confluralin desired.

To ordr a special confiuralin LCD meler kl/, order Uie meter, and /h monting hardware Biid cover iiSSer kit sepamle/y 
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SPECIFICATIONS ANa 
REFERENCE DATA FOR

OPTIONS 

LCD MeIer Specificallons Input Signal 
4-20 mA de. 

Meter Indication 
4.digit LCD showing -999 to 9999. A 20-segment har graph directly 
represents the 4-20 mA current. 

Soallng/Callbratlon 
4 mA Point Limits: -999 to 1000." 

Span limits: 0200 to 9999. 
The sum of the 4 mA point and span must not exceed 9999. 
Adjustmen ts are made using non-interactive zero and span buttons. 

Hezardous Locetlone Certifications 
Approved for use with Rosemount Modehi 444, 751, n35, 1144, 
and 1151. 

Overload L1mltetlon 
666 mA. 

Temperature Limits 
Storage: -40 to 85°C (-40 to 185 .F). 
Operating; -20 to 70.C (-4 to 158 .F). 

Between temperatures -40 to -20 .C (-40 to -4 "F), the loop is intact 
and the meter is not damaged. 

Humidity L1mltellon 
o to 95% non-condensing relative humidity. 

Updete Period 
750ms. 

Response Time 
Responds to ch8Jges in input within a maximum oftwo update periods. 
If the fiter is activated, then the display responds to the change within 
nine update periods. 

Dlgltel DI9plBY Resolution 
0.05% of calibrated range:tl digit. 

Analog Bar Graph Resolution 
0.05% of calibrated range. 

Indication Accuracy 
0.25% of calibrated range:i1 digit. 

Stability 
Over Time: 0.1% of calibrated range :tl digit per 6 months. 

1151lT Pressure TranemlUer Exploded View (Analog Shown). Temperature EffectFIGURE 5-2. Model 

0.01% of calibrated range per"C on zero. 
0.02% ofcalihratad range per.C on span over the operating 
temperature range. 

Power Interrupt 
All calibration constants are stored in EEPROM memory and nra not 
affected by power loss. 
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Failure Mode 
LCD meter failure wil not affect transmitter operation. 

UnderlOver Ranga IndIcation 
Input current oc 3.5 mA: Display blank. 
Input current;: 22.0 mA: Displey flWlhe8 112.5% of full 8cale value or 
9999, whichever is las8. 

Meter Size 
21A-inch diameter face with ~.inch high characters. 

Terminal Black Hazardous Locallons Certlicatlons 
Specifications Approved for use with 15, K5, 16, 06, E6, E8, iSm, 110l, and Nl 

approved transmitters. 

Materiels of Construcllon 
Noryil:plastic. 

Loop Resistance 
611 

Tranalent Protection LImits 
IEEE 587 Category B 

6 kV Crest (1.2 x 50 ps). 
3 kA Crest (8 X 20 ).8). 
6 kV (0.5 ps at 100 kHz). 
IEEE 472 
SWC 2.5 kV Crest, 1 MHz waveform. 

Accuracy Speolflcatlon 
Same a8 8pecified electronics accuracy when transniitter is calibrated 
with installed retrofiable Transient Protection Terminal Block. 

(1) When /h Insienl version of /h rUfermodu/e/s US8d in 81 inl1În&Icaly safe ins/aUa/icon,
supply lrsrrner frm 8 galv8lica/1y Îsolated baffler. 
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FIGURE A-1. HART CommunloatorA 
1151.ManU Tree lor the Model 

HAR-r Communicator 
1 PROCESS

VARIABLES 

INTRODUCTION This appendix provides basic communicator inrormation on the HART 
Communicator Model 275 when used with a Model 1151 Smart 
Pressure Trftsmitter. 

fast key sequences,Included in this appendix are a menu tree, E\ table of 
Ild information on using the HART Communicator, 

For more complete information on the HART Communicator, refer to 
the HART Communicator Product Manual 00809-0100-4275, 

This btief appendix wil familarize you with the HART Communicator 
but is not meant to replace the HART Communicator product manual 

SAFETY MESSAGES 

Warnings Lid Procedures and instructions in this section that raise potentialsafety 
issues are indicated by n warning symbol CA), Refer to the following 
warning messages before performing an operation preceded by this 
symbol, 

~ ," 
resullin dealh or serious Injury, Explo.lon.scan Do nol 

mae connections 10 the serial pori or NiGad recharger Jac Online Menu 
inanexlosivealmsphero. 

2 SIONAL
cONDmON 

&WARNING 

in dealh or serious IijIJY. BeloiaEXpl09¡onscan resull
conneoting the HART Communicalor In aii eiplasiva 4. DETAILED
atmosphere, mae sure the lnslrumenls In \he loop are SETUP 
installed In accrdanc with irilrinslclly safe or

lield wiring practices. 3 ourpurnonlncendîva 
CONDITION 

4 DEVICE
INFOAMATION 

A.' A-

Appendix A Rosemount Model 1151 Smart Pressure Transmitters 

CONNECTIONS ANa A The HART Communicator Model 276 can interfiice with n transmitter
TABLEA-1. HART Fas! Ke Sa uaries rorthe Model 1151. from the control room, the instrument site, or any wiring terminationHARDWARE point in the loop through the reer connection panel as shown in Figure 

A.2, To communicate, connect the HAT Communicator in parallel
Ar1o0uput , with the instrument or load resistor, The connections are non-polarized,
ArIoOUlputAlarm 1,4.3,3 

Collrol 1,4,3,4,3BurslMod 
BurslOpera\IO 1,4,3,4,4 FIGURE A.2, Rear ConneclIon Panel 

with Oplional NiCad Recharger PackCaibratio 1,2,3 
Chofiii:erize 1,4,1,1.2,2 
Dampirg 1,3,6 
Dale 1,3,4,1 
DamplOl 1,3,4,2 
Di!lilaJ-lQ-AriogTfim Outpul) 1,2,3,2,1(4-20mA 
FieldDeiclnlormelion 1,4,4,1 
FullTrim 1,2,3,3 
Koypad1iiUl 1,2,3,1.1 

OpUorlilNICiidloo Tool 1,2,2 
Lcr Aanga Va1ue '.' RechargerJiick 

SeiiPorl
LCMrSensOlTrÎm 1.2,3,3,2.." \,3,4,3 
MilerTyp \,3,4,5 
Number of Aequas1ad Prea~ll 1,4,3,4,2 
PørcelRane 1,1,2 

Addr 1,4,3,4,1POLL 
, 

AaneValuBS 1,3,3 
RRrange 1,2,3,\ NOTE 

Scled DlA Trim (4-20 mA Outpul 1,2,3,2,2 The HART Communicotor needs a minimum of250 ohms resislance in 
SeU-Tesl(Tnlfsminer) 1,2,1.\ the loop to function properly. The HAT Communicator does not 
Sensfijoralio 1,4,4,2 measure loop current directly, 
S8nsTrimPoiri 1.2,3,3,4 
status 1,2,\,2 
Tog 1,3,1 
TlanserFuntion(SaUiio.lpuITypi) 1,3,5 
TiansmillerSeri(WrileProlll) 1,3,4,4 
Trim OULP. 1,2,3,2Analog 
UniI3(ProceiVarable) 1,3,2 
Up¡IRangelkluÐ 5.2 
UpperSensorTrim \,2,3,3,3 
ZeroTrim 1.2,3,3.1 

Á. See "Salely Mages" on pae A- I lOf copiiite wamrg ¡rllXmalion
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FIGURE A-S. Bench Hook-up COMMUNICATOR KEYS The keys of the HAT Communicator include action, function, and 
(Smart Transmitiers). alphanumeric and shift keys. 

FIGURE A-5. The HART 
Communicator. 

24Vdc 
P~M 
Supply 

FunclionKeyl 
Curret 
Meter 

AcllonKays 

KeysAlphanumerIc 

FIGURE A-4. Field Hook-up ShlftKsya 

(Smart Transmlllers). 

OpUonal
Chart 

Recorder Action Keys As shown in Figure A.5, the action keys are the six blue, white, and 
black kOYl'located above the alphanumeric keys. The function of each 
key is described as follows: 

ON/OFF Key ~ 
Usia tils key to power the HAT Communicator. When the 
communicator is tw'ned on, it seMches for a transmitter on the 
4-20 mA loop. If a device is not fOWld, the communicator displays the 
message, "No Device Found. Press OK.n 

If a HAT-compatible device is found, the commwiicator displays the 
Online Menu with device ID and tag. 

Dlr8ctlonal Keys (Q (Q (g (g 
Use these keys to move the cursor up, down, left, or right. The right 
arrow key also selects meiiu options, and the left arrow key returns to 
the previous menu. 

HOT Key ~ 
Use this key to quickly access important, user-selectable options when 
connected to a HAT-compatible device. Pressing the Hot Key turns 
the HAT Communicator on and displays the Hot Key Menu. 
See Customizing the Hot Key Menu in the HAT Commwiicator 
manual for more information. 
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Function Keys Use the four software-defined function keys, located below the LCD, to HART FAST KEY HAT fast key sequences provide quick on-line access to transmitter 
perform software functions. On iiny given menu, the label appearing SEQUENCES variables and functions. Instead ofsteppIng your way through the menu 
above a function key indii:ates the function of that key for the current structure using the action keys, you can press a HART fast key sequenceDDEJD menu. As you move among menus, different funi:ion key labels appear to move from the Online Menu to the desired variable or function. On-
over the four keys. For example, in menus providing access to on-line screen instructions guide you through the rest ofthe screens. 
help, the ~ label may appeal" above the FI key. In menus providing 

numbersacce8Ð to the Online Menu, the imlilbel may appear shove the F3 key. HART Fasl Key Example HART fast key sequences are made up ofthe series of 
Simply press the key to ai:tivate the function. See your HART corresponding to the individual options in each atep ofthe menu 
Communicator manual for details on specific function key definitions. structure. For example, from the Onlie Menu you can change the 

Date. Following the menu structure, press 1 to reach Device Setup, 
Alphanumeric and Shill The alphanumeric keys (Figure A-B) perfonn two functions: the fast press 3 for Ba.ic Setup, press 4 for Device Info, press 5 for Date. 'The 

Keys selection ofnienu options and data entry. corresponding HART fast key sequence is 1,3,4,5. 

HART fast keyii are operational only from the Online Menu. If you use 

FIGURE A-6. HART Communicator them consistently, you will neod to return to the Online Menu by 

Alphanumiric and Shllt Keys. pressing ll (F3) when it is available. If you do not start at the Online 
Menu, the HART fast key soquences wil not function properly. 

Use Table A-I, an alphabetical listing ofevery on.lino function, to findLl IT IT the corresponding HART fast key sequences. These codes are applicable 

mmIT 
only to Model 1151 transmitters and the HART Communicator. 

MENUS ANa FUNCTIONS The HART Communicator is a menu driven system. Each screen 
provides a menu ofoptions that can be selectedas outlined above, orIT (l IT
provides direction for input of data, warnings, messages, or other 
instructions.wElD 

~m~ Main Menu When the HART Communicator is turned on, one oftwo menus wil 
appear. If the HART Communicator is connected to an operating loop, 
the communicator wil find the device and display the Online Menu (see 
below). Ifit is not connected to a loop, the communicator wil indicate 
that no device was found. When you press OK CF4), it wil display the

Data Entry Mainnienu.
Some menus requîi'e data entry. Use the alphanumeric and shift keys to 
enter all alphanumeric information into the HAT Communicator. If The Main menu provides the following options: 
you press nn alphanumeric key alone from within an edit menu, the . Offine~The Omine option provides access to offe
bold cheracter in the center of the key appelUs. These large characters configuration data and simulation fundionii.
include the numbere 0 through 9, the decimal point (.), and the dash 
symbol (-). . Oii/illf!~'lhe Online option checks fora device and ifit finds one, 

brings up the Online Menu. 
To enter an alphabetic character, first press the shin key that . TrwlsJf!~The Transfer option provides access to options for
corresponds to the position of the letter you want on the alphanumeric transferring data either from the HART Communicator (memory)
key. Then press the alphanumeric key. For example, to enter the letter to the trnnsmitter (device) or vice versa. TrBIsfer is used to move
R, first press the right shift key, then the "6n key (see Figure A- 7). Do off.line data from the HART Communicator to the transmitter, or
not press these keys simultaneously, but one aftr the other. to retrieve data from n trnnsmitt.r for off-line revision. 

FIGURE A-7. Oala Enlry Key NOTE 
Sequence. Online communication with the tninsmitter automatically loads the 

current transmitter data to tho HART Communicator. Changes in on­
line data are made active bypressing SEND (F2). The transfer function 

EZ 
is used only for off.line data retrieval and iiending. 

IP~RI 
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. Fre'Jlw/lcy Dci'ice-The Frequency Device option displays the 
frequency output and corresponding pressure output of current-
to-presElure tranElnûtters. 

. Utilty-The Utilty option provides access to the contrast control 
for the HART Communicator LCD screen and to the autopoll 
setting used in multidrop applications. 

Once selecting a Main menu option. the HART Communiciitor provides 
the informntion you need to complete the operation. Iffurther details 
are required, consult the HART Communicator manuaL. 

Online Menu The Online Menu can be selected from the Main menu as outlined 
above, or it may appear automatically if the HART Communicator is 
connected to an active loop and can detect an operating transmitter. 

NOTE 
The Main menu can be iicceseed from the Online Menu. Press the left 
arrow action key to denctiviite the on-line communication with the 
transmitter and to activate the Main menu optionEl. 

When configurntion variables are reset in the on-line mode, the new 
settings are not activated until the data are sent to the transmitter. 
Press SEND (F2) when it is activated to update the process varjables of 
the transmitter. 

On-line mode is used for direcLevaluation of a particular meter, re­
configuration, changing parameters, maintenance, and other functions. 
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Rosemount Model 1151 Smart Pre8sure Transmlltera 

DIAGNOSTIC MESSAGES Tho following pages contain a list ofmessages used by the HAT 
Communicator (HC) and their corresponding descriptions. 

Varinble parameters within the text ora message Bre indicated with 
",uariable parameter;. 

Reference to the name oranother message is identified by 
(another mes8agel. 

Message Description 
AddIlem IorALLdl!lee Askslliouserwtieltierlieliolkeyllembelngaddeisliouldbe
typuoronlylorlhl,ONE aódedkl,aiil8'ce1ypesolon1ykirltiatypaordavílhall9
doylcelype. connaclad. 
CommZlndnoi TtieconnecleddiwiodOOnolsupprllhislunclion.
Implemented 
CommunlcatlDleror Eilheia ilevki sands bac a roiponsa Indicling lIml Ita 

rnsiiieillacillidWlluninleDigiba,o'lheHCcainol

Connguriilonmamory
1l1compatiblewilh 
eonneeled deyl~e 
DeYk:ebusy 
DeYlcedlsconno~ed 
DaYlcewtlleprolecliid 
Oeyluwileproecled. 
00 you slllwiinl loshul 
off? 
OIsplayviilueofyiiliibla 
on hol key menu? 

Downloaddiiiiifror 
eonflurlllonmimory10
daylce 
Excee fleld wldlh 

EiclHpreclslon 

Igoorenext50
ooeurreneelofslatus? 

III&galcherlicler 
III&geldelli 
III&galmonlh 
iiluglilyeZlr 
lncompleleiixponerl 

lncorpleliillaid 
Looklngloriidevlee 
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undalstRldlhor8!ponsehomlhedevlc. 
TtieconfiiiurelinskiredinrnmcyjsincompaiibJaw~hlhe 
devce 10 whic a Irallral hai baanraquesled. 

Thiiconnecleddeyioiibusypebrminganothellak. 
DsilælilorBlpondkiacommind. 
Oevlælikiwiile-protaclride.DahlcinotbeWliflen 
Oevioe is inwrile-prolacl moe. Prass YES 10 luin Iha HC ofland
Ioelheunsenlilala. 

AskswhelharIheyllUeorIhe variale should be dlsplaeil 
adjacenl10 ils lebal on lIeholkiimanuirltiilem beingal\ded
loitietilkeymenuìiavaiabla. 
Piompli user 10 prlls SEND iioflke 10 iniliale a memoiy 10 dl3ioo 
lrilslal. 

Indlcieslhallhafieldwk!itfolhecuiieilarillimelicviuiable 
eiicBldslhedevic.speifiedooscriplionedillormal. 
Indlcleslhallheprei:lllbritiocurronlariUirnlicvalable
excaediitedevic-specíledile.CIiplineiiltirmal. 
AskodaflardlsplingdevicslallJ.So'Dioyansolilelermines

nailSO OCUrTonoe wtialhai ofilevicesiaius willbe 19norel\ol 
di!played. 
AnilwaMcharacierlorlhavariablalypawasiinlered. 
Ttiedayporiionorlhedaliíslnveikl. 
Themonlhporllonorltiadaliiiiiiiviid 
Ttieyeaipofiin01IhlldatilisInYelid. 
TtieaxponanlofascientifionOlo.linllaUngpolnlllaliablls 
incompløle. 
TheYalueonloledl:nolcomplelelolllevariable1y(H. 
PollnUloimullil\roppal\dwlcaBolaódlllseiil-1S. 

Message Descrlplion 
MlIaarlidonly
viitliibleonholk~ 
manu? 
No deice eonligu/'llon
In eonriguriillon memo 
Nodelcelond 

No hol key menu 
IIllllablelorlhllidliylCl. 
Noofline devices 
1I1l11lblli. 
Noiilmulatlondl!lces 
ziyiillablii. 

Mkswhelheilhelleriihouldmiikiwedloodillheyaiiablalom
lIuitiolkaymenufllheiliimbaingaddadl01tititkoyiinuisa
Y8lJabl 
Therelsnocifigurationsavedinmimoryayaileb/oloro-
configure to a deve. off-ne 01 transfer 
PoHof addrass zerQ tals 10 fiil a device, orpollof all aildresses 
lalslofida.ilevioiraulo-polllsenabJe. 
Tlere Is no menu namd '1101 key" ilerined ii ltiii deice
døscripllonrOflhisdelCl. 

availableTtioreaieoodOioodescriplions 1000iised10 confiiiura 
adlllClofflna. 
Tlere are nodiiice descriptions rosimiiialeayaUabie a device. 

NoUPLOAD_ VARIABLES menu named "upload_yaribls" llfinei in lheile.¡ooThefe Is no 
rOf klr ofNne InddllOrthl'devlce descriplion Ihls deioo, This manu isiequired 

cofiguralion. 
NOYllldllems TheselflidmenuoredildlsplayconlaillnoiiaUdllBms. 
OFF KEY DISABLED AppaaBwtian tla usalDNempls 10 kirn the HC 011 balore sending

moifi dale 01 belore compatinii a melti. 
Onllnedeylce Therebunsenldalakilaprevouslycollfoc1eddeioo.Pros
dl,connactedivUh RETRY losend !\la. or piess OK 10 l\isconneclanl\ loe unsenl
uniini diiiii. RETRY or dala. 
OKlolosedlilli. 
Oulolmiiniryforhol Therei9nomOlernmoryavaitabla additional10slOfa hol luy
keyconfigurlllon.DelelliilemUnneceBaryitamishoufilbedelelel\lornospaoo 
iinnecesu.ryhemii. avallabla. 
Qyeiwrlteeil,llng AoqueslSpermisionlooyeiwrileo..isiingconfiiiufalionoilliorby
conflguriilDlmlimory o diwioo.lo-mamory transla or by an oflina oonfiguralin. UBBf 

aiers using Iheiiof\i:ys 
PiassitiaQKsofly.Ttilsiisageusuallyiippearsal1eranarror 
ITaga Irom Iha apliction Of as a lesUI! orHAAT
communiolioll. 

ResloredeyleeYiilue? Tlaeiiledyalue Itilwa senl 10 ii iloYi was nol properly
implamanled.RlislOllnylhedavoYaluaroilirii1hayaiiablolQlll 

Thereliun,enldiilii. 
SllndII btfoflshutrnli 
off? 
Tool-diitlihyliZl 
recelYed 
Triiiimflerfiull 

Unhiifocviirliieliiba'.. 
haschlinlied.Unhmusl 
basanlbiiloreeillllng,or 
Invlllddlliiwlllbeunl. 

UllenldZlIZlIi;onllnli
dlwlce.SENDorLOSE 
diilii 
UliupfdOlnai.lo
changeconh_I.Pre..
DONEwhendonli. 
Vliluiii;ulolrNlgli 

ocmeaoge,.occuir
::~~ng'lIlngCYlirlDble 

Plea YES \0 send unsenl data and turn ihii He 011. Piæs NO to 
IUrnltieHColfandlOlaltieunsenldalH. 

Commd,1i1urnsleerdalaby1eslhaiexpoledasdalarminad 
bylheilovlcdescripUoi. 
Devic ielurns a command ,esponso Indcating a raull wilh iho
connacleddevce. 
The engJneeling tiaveooenadllad.Sendunils bi Uilsvariabla 
onglniiarlngunililolhed!lcebabieaditingliisll8liabla. 

TheraislJenldalabraproviouslyeonnecleildeYiewtiichmll1 
basanlorlhrown_aybeloraconnictingloanolherdevce. 

OlYesdilectionlochanga1lecontraslorlheHCdisplii 

ThalJof-anliledYalualseNhe,nolwrlinlhorangeklrlheliilen 
Iypeandaizeofyaiialeornolwlltiinilimin!nax,pecilidby1he
dBlCl. 
Eilherafeadfwrilecommaindlcalasloolewdalaby1is 
reciled.transmiNerfalil1./nvalil\responsecode.lniialidrosporie
comrd,il1alidrep1yilalarield,ollalopre.orpol.read
IIlhod; or a iesponse coa 01 any CBs olher Uiil SUCCESS is 
rolurnedieadlngapailllaillariabki. 

"Y.'¡libl.label..linS/ A yaiiabla riilaledrelalad10 Ihlsval¡ablahasooonedilBd.Send 
unknon y.lue. Unit ",u~lyaiiablloUiiidaYiebeiJlaeilitngtllsYaiiable
bI.erlbefofeedltlri,or
'nyiillddal.wlllblaeni. 

Sllylid8le.fromdelilcelo 
conllgurallonmemory 
B.-lngdatalo 
conllgllrZlIlDlmlimory. 
Siindlngdlliiiodeylcii. 
Thiiiilliiwrheonly
ylirlablHwhlchhllllnol
beenadllad.Plailiedll 
Iliiim. 

origlnalYaliie. 
PiomptsUSOI 10 Inifiale 10 piess SAVEsoflkiiy a deviki­
memarylranbi. 
Oiila il being Ifansbrred lrom 8 ilevÍC 10 cifiiiralin memory. 

Dale is beIng lianslirred f10m confiuiation memoiy IQ a device. 
Ttiaraaia wrila-only Yarliblowhichhave nol been selby Itia 
U!or.Thesoya¡iablesshouldbelietorinvlidYaliislnaybe8lnl
10tle deYi 
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A FIGURE B-1. 268 Menu Tree. 

Model 268 Communicator 

INTRODUCTION This appendix provides basic cODlmunicator informa.tion on the 
Rosemount Model 268 SMART FAMILY Interface when used with a Ft268.Tell 
Model 1151 Smart Pressure Transmitter. 

Included in this appendix are B. menu tree, ß. table of fast key sequences, Home Menu 

and information on using the Rosemount Model 268 SMART FAMILY Fa Aboit Interface. F3Fraui:ncy 

F1.0tf-loo f4Prt F4Eiill 

Fl268Toit 

F2S6e 
F21061 F2 XMTA Tes


1151C F3ReCIlI 
F3 Loóp Test 

f4Prooee 
F4Exit 

F3Conliguro 

lay, De5Ciplor. Message, Dale, Meier,
F3 XMTR Info 

~~~eT~:I~&l::~~~:;ei;nls, 

F4SflndDala 

F1 Other Funcilori6 Bursl Mod 

F4 Formal F4Prooed 
F2CharacLørZE ~,iASC:r%T~~ilr 

F30lglialTrim F10ulpulTrlm 

F2 Sen60rTrim 

F4End F4End 
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TABLE B-2. Model 268 Fasl Key Equlvalenle, CONNECTIONS AND Tho Model 268 can communicate with ß transmitter rrom the control 
Furicliori Model 268 Fasl Key Sequences HARDWARE room, the trananutter site, or any other wiring termination point in the 

loop, To communicate, it must be connected in parallel with the
AMIoOJ\pul F3,F2 transmitter; the connections are non-polarized,
Anlog Oupul Alaim NolApplicble 
BurslMirCDn!ro F4.F4.Fl 
BursOpralio NolApplicbie FIGURE B-3. Bench Hook-up 
Calibrallo NolApplicbla (Smart Tmnsmillers). 

F4,F4,F2 
Dampiii F3,F2.F2 
Dale F3,F3,(Flx3) 
DesaiplDr F3,F3,Fl 
Digital To AnogTrim (4-20 mA Outpu) F4,F4.F3 24Vdc 
Disabe Locl Sp'ZliroAd¡lmenl F4,F4,Fl Power 
FiÐIdOeæl~OImalion F3,F3 Supply 
FullTrim F4,F4.F3,F2,Fl 

Poinls) F3,F2.Fll(dlrpi (Trim 
LoopT..1 F2,F3 
LOHfRaiie Value ProæsVaiabIeKE¥.F2 
LowrSensorTrim F4,F4.F3.F2,Fl,F2 

CUlTnl..", F3,F3.Fl.Fl 
MeliirTyp F3,F3,(Flx4) Meier 

NumberOlR"'ußSIE!PJlamble NolApplK:le 
PerænlRane NoIAppica 

Fl,F4.F4.F2.F3 
PlocVaiiileHii 

RanliVau8S F3,F2,Fl 
ReJliie F4.F4.F3,Fl,Fl 
Sced DIA Trim (4 20 mA OULPi) f4,F4.F3,Fl,F2 
Self Tes (Tranmller) f2,F2 
Sensorlnlormetoo F3,F3 
Sen!orTlimplraiuro Prll lkableKe, F3 
SeMorTrimPoiri F3,F2,Fl FIGURE B.4. Field Hook-up 

NolApplicble (Smart Tmnsmillers). 
T"9 F3,F3 
Ttansrer (SellingFundion Ütpu Typ) f3,F2,Fl,Fl OpllorialChlirt

Reaorder 
Tnlflm~lerSl!rily(VrileProled) NoIApplicabl 
Trim Analog DUiPJl F4.F4,F3.Fl 
Uii (Proc Variable) f3,F2 

Rage Valuii Proc VariableUpper Ke,F2 
UppltSeMorTrim f4.f4,F3,F2.FI,F3 
ZeroTrim F4.F4,F3,F2,F2 
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COMMUNICATOR KEYS The keys of the Model 268 include the dedicated, alphanumeric and Alphanumeric and Shill Some menus require datiientry. Use the alplii:umeric and shift keys to 
shift, and function keys that vary depending on the tii!k being Keys enter all alphanumeric information into the Model 268. 
performed. The dedicated key functions are always the same 

FIGURE B-6. Model268Dedicated Keys Onion 
Use this key to turn the unit on and olT. When the Model 268 is turned Communicator Alphanumeric 

ON, it searches for a transmitter in the 4-20 mA loop. !fno transmitter and Shir Keys 

is found, the Model 268 offen the opportunity to try again, select 
~MULT DROP" or "OFF-LINE". 

Proce88 VarIable IT IT IT 
Use the Proooss Variable key to display up-to-date process variable 
readings from the transmitter in engineering units, milinmps, pulse ITITITrate, and shedding rate. Italeodisplays totalized flow. 

Review ITmIT
The Review key allows you to step through all the infonnation currently 
held in the four memory locations ofthe transmitter and Model 268­
SAFE MEM, OFLN MEM, WORK REG, and XMTR MEM. ITEJD 

FIGURE B-5. Model 26B 
Communlcalor. ~El~ 

If you press an alphanumeric key alone from within an edit menu, the 
bold character in the center ofthe key appears. Theile character8 

boodl 
include the numbers 0 through 9, the decimal point (., and the dash 
symbol (-).

Soltware-DallnedKøys 
(Oraen) To enter an alphabetic character, fird press the shift key that 

correspond¡i to the position ofthe letter you want on the alphanumeric 
key. Then press the alphanumeric key. For example, to enter the letter 
R, first preas the right shift key, then the "6" key (see Figure B.7). Do

Dedlcaled Keya 000(Peah) toooi not pres8 these keys aimultaneously, but one after the othor.

000 FIGURE B-7. Data Entry Key000Alphanumerc Kiipad Sequence. 
(WIte) 000000

ShIft Keya 000
(WhIte) 

Help E2 rnUse the Help key to explain the software-defined key functions (FI-F4) 
in detaiL. 

Restart Function Keys Use tha four softare-defined function keys, located below the LCD, to 
Use the Restart key to initiate communication with a transmitter while perform softare functions. On any given menu, the label appearing 
the Model 268 is stil turned on. Upon connection to a new transmitter, above a function key indicates the function of that key for the current 
pressing this key loads informntion from the new transmitter into the menu. As you move among menU8, different function key labels appear 
Model 26B working register. over the four keys. 

PrevIous Function 
The Previous Function key returns you to the previous decision level 
and allows you to select a different software-defined key function. 
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FAST KEY SEQUENCES The Model 268 fast key 8equences provide quick on-line access to DIAGNOSTICS MESSAGES The following table provides a guide to diagnostic messages of the 
transmitter variables nnd functions. Instead of stepping your wny Model 268. 
through tho menu structure, you can press Ii flist key 8equence to move 
from the Home Menu to the desired variable or function. On-screen Mesimge Descriptlon 
instructions guide you through the rest of the screemi. CAUTION- Off.ßne Memoy Is demed ~r n8W in~rmation.

Progreulngwilclei 
Fast Key Sequence The fast key sequences for the Model 268 use the following conventions OnnMiim 

Conventions for their identification: Dilli,avedlnOFLN Off.lineconfiguiationdiitaiiesavad MemaryIntheOri.line aid can 

Fl, F2, F3, F4-Refer to each function key located directly below the 
MlIfordownlolidlng bedownlolidedorserillolh8Ilmeteralanli¡ilOprililliilmi. 
DlffrenlXMTRlypa ThellelordidnotaootdalaserilbetIlU!olhadalaI8rnWlI~rLCD on the Modal 268. conneclBdXMTR 8dlff8renllypiOrllanirlBT. 

(F2 x 7)Means to push the F2 key seven consecutive tinies. Memnolclinged 

Process Variable-Refers to the dedicated key located below the Endoiii.t 
function keY8 on the Model 26B. ERR-llllerliutolidJUltThel(Mpllfillerlwlo-adjuslsequonOOBffQfOCCUrsuriiloTtha 

To return to the Home Menu, use the function keys to exit the current ~lIowngoonditori:
°no lIow in pipe

ta8k and press the PREVIOUS FUNCTION (dedicated key) a8 many oarrlilillwT8111 
time8 as necessary. -fiter1rackirigdlsablil

Remey ooriilillons and IOpilillurillori. 
The fast key sequences lle applicable only from the Home Menu. The ERR-Hiird/onwiireisHome Menu lists the model and tag, and labels the four function l(eys nolcompo!lbli
Offe, Test, Configure and Format (see Figure B-B). Aftr completing a 
task, return to the Home Menu if you intend to use the fast key sequences. 

ERR-Hol In oulput 
mod. 

Fast key sequences wil not work from any other Model26B screen. ERR-Hol XMTR The llowmeler dOes not undeislanillha commwils8nl by the MOO81
commiind 268. Pr8SS F4. RESTART to iiislailha Ilwrnler. or pres f3lo

NOTE suppr8lsthaerrorlTsageandREVIEWlliesoflarorevisloolael. 
Certain tasks require that you set the control loop to manual control You ma ood 10 corilacl Ilis Rosemounl Sørvice Cenler. 
before completing them. Fast key sequences oftn include a warning to ERR-out 01 rNlgli 
return the loop to manuaL. ERR-PVoutofJlmlls 

ERR-Updo!eriilli.iii 
FIGURE B-B. Model 268 Home ERR-Value was 100 hi 
Screen. ERR-Viiluewiitooio 

ERR-XMTR fiiult

ERR-XMTR wil nol The tlowmelsr does nolirnilefslanilthe Mod81268 i:mmEld. Pioss 
supporlcommiind F4. RESTART or plBSS n. REVIEW 10 liiÍ8W the sorian~ revision

Ielollheiiomeler.Checkcorna6bilily. 
To return to the Home Menu, use the function keys to exit the current 
ttl8k and press PREVIOUS FUNCTION as many times as necessary. Errors Detactiid-XMTR Th8 lloinler did nol accpt dala becuse Ii conlainllil
\Ven the Home Menu appears, you cnn use another fust key sequence MllmnotchlingBd rinpermisiblovalue.. IhedalaDalsiirorsmuslbloorrooleiand 
to reach a desired task. soolauain. 

FAILURe-lecronle. 
NOTE Oenfollure-o.l 
Certain tasks require that you set the control loop to manual control Making chiingm Dala is beinii seiit to tho nWlmel8r anillhe fIwmeler is aooep6nii
before completing them. Fast key sequence steps often include the permanent-PLEASE lha dala.
warning to return the loop to manual. If the loop is not in manual WAIT 
control, be sure to watch for this screen. Ifit comes up during the fast No diilii modlßad 10 Dalll wilh no chaflgBS is beiflll senl. Press F4 to contiua.
key seqiience, set the loop to manual before continuing with the task. .~d 

Nodirl'liliviilnOFLN There ero flO dala in lhaOff-line Memoiy tolBYie.
M~ 

Fast Key Sequence Date 
Examples '.l change the date following the menu structure, you would start at the 

Home Menu and press Fa for Configure, F3 tor XMTR Info, and Fl 
three times in 0. row to rench the Date function. The fa8t key sequence 
is F3, F3, (Fl X 31. 

Loop Test 

To perform the Loop Test, start at the Home Menu and press F2 for 
Test, F3 for Loop Test, and F4 for Proceed (aftr the loop isset to 
manual). The Function Key Sequenæ iii F2, F3, F4. 
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Message Descriphon Message Descriplion 
NodalallledlnSAFE Thereafeno dale InIhIiSalaMeriy to raview. WARNINO-Thlswlll Dele in Ihe Working Riiiilei will ba ieplii wilh dala fiom a
M_ erB.ewOfkreg anollerlocalin. 

26Bdidnllgiitansw&rlromOflnMamnol The data slliei In Olf-fiiie Miimoy and Working Regisler liU fnim WARNINO-XMTR/8MOdel IIler: 
compallblawllhWORK Miimoy Pres nolIncommunlcllion oChl3oonnoo~olldiffiilkinds oltrarirnlera,oltheOff.liii is emply. 
REIlS-Dala nol F4, REVIEW. F2.lo 888 thii f1l1la In Qtf.liiiii Mamory and connllcl1I1& oChectJiIJKllrlslliliclingllwmElll1 
Irallfurr-i Model268 10 aimilalrallmlllil. ° Ch&e fo minimum 250 ohms resislHce ii lop 
SAFE Miim from dlflDala in 1he saki Memory and Worklrig Rllisllir lire from dlfenl WARNINO-XMTR InDuringiilarl.upandlestarlth&lrallnilllirmilliaoulpuldo9S001
XMTR lhin WORK lrllmllIars. Piess F4. REVIEW, Fl and 1ind the flwmeler serial oulpllmode røftecllheproc9!vRliabli.PiIlSlF4. 

268 lo!ha fImelel wlli lhilserlal WARNING-XMTR hiModelREIlS-Datli nol number. Conneolllie Model 258 did nol giilemiwerfromflwriiir: 
Irllllterred iiumbur Iil1d pless RESTART. nolcommunlceUng °Ch&cconnooioll 
SAFE Mem nll Thaunlqulildalillff&rinlheSaleMQliryiidthelransmilalaie ° Ch&e lhal poer il reacling ftWmElel 
compallblewlthWORKdiflreiil Prlls F4, REVIEW, Fl10 Sll the dala in Ihii saki Memory. ° ChEH for minImum 250 olimii riislliaeo '" lop 

ll\l Model 268 10 Iha mak:hiiiii andpresREOS-Datii nol Connøct liarimllIer WARNING-268 doe Mod1i1268 a Roiimourl lrllmlller In the lOp bll recognlzes
Iransferred RESTART. nolknowlhlsXMTR canolcommuiiicløwilit The alIiil1 usualliiidical85 
ThaXMTRhii 8oltirelevisioiiløelincompalibililybelweentheModllI26Barithu
relumed ii errr lransm¡lIer. 
WAR~slid nearul Thlivaluaalillir&dliloomaydecimafplaes.TheModeI81100 XMTRMemdlfflhan Dala In lhe Workiiig Regisler ari in the ftowmeler have diflrenl

idøiitifills_Thu wa probablycoiiaclud 10legiiilablevllue dlibultslolheclsBSlvalueaVailablu. WORK Reg~XMTR uiiique Moill 2011 
WARN-Value II I1mllThelilileredvaluliilbeyoiid!hliuppelorloerllmlI.Ad;.siloavalue nolchiiried dIlfeiit ftowmelerwithoul RESTART 01 power.ot!polil.OIl 

sequence. Piess RESTART 10 erasiithe Working Regisler or saVIlrlle~edlredlon wUhili!halimlll. IhIiWorkilig theOff-IiiieRllgislerto Mellryiid dtPnload 10 1h9 
WARN-Value enteredTheModel268wi1ll1oleOOpl!hliunler&dvauli.Eiileian accptabl propllbmalei Bla Ialer ~ma.
Iiillegiil,re-nier value(siierelevantsecioiiin iinuaij. XMTRSecurlly:On-

2611 ilchangedWARN-Value oul of ThiiModel couldnOl9liieliuunllredvaluoso 10 lhe XMTRwllInoleccepl
Umllll,iiheredby21ì8,maimum alowable value. Cliook Ihe Iill valuii. chlges 10 Memory 
riicleckdata XMTRsllil busy Flowllr is running a compuliitional or dlagnosllc routinii and
WARNINO-Anlilog canol r89poiid 10 lhe Miil2611 instruction. Piess the PREVIOUS 
oulpul ou)d1i range FUNCTION key 10 cancel. 
polnl' XXXX=VYYYERR-
WARNINO-Conlrol Bllkiflseiidiliglilida\alh.lcouldaflcllhe4-20mAoulpulst¡nal, Illegalvalue 
loopiihouldbiiIn selllaJooploffMualoontrol.AfterHlssalprøssF4. XXXX..YYYY ERR-ulmanual Dlriiiige
WARNINO-oiili Prlivill communicatin belwaaii Model268arilhlilleler was XXXX=YYYY ERR-Iral\mlsslonEWrOl liolsuccussful.lfUiismassaUliaPfearsrepesleily.cleckUialoop SpliritoDlmeHrorasoutc&ornoislithalcouldoollUplll\lsigiiat. 
WARNINO-Loop mirAftercompli(ligacomunioalili1halllquiredlhelooplobasalli XXXX.YYYYERR 'Viilu 

weii 100 hI biirelumedloiulo miiial,yoiimeyllilurnlhulooloaulomaUcoolitrol. 
Checklobesiie!hal!heUllereiflelelselîaliumberillhe XXXX=YYYYERR-ViiluWARNINO-Mllch xmlr 

SIN 10 niiiilllil SIN same as lIal 011 Illillmellir iiampialu. we. tOD to 
XXXX=YYYYERR-LRVT1ekeyyouhaveprllsed Is noliipliile iir oH-lIn&oolilÏuration IDDhlWARNINO-NoI on line 

11lks. 
XXXX.YYYYERR-LAVWARNINO-Proc6l1l Indlciiies Iieiiaboiledbypresslriiiykey. IDOloDiallhE!elf.lesthas 

hIl biiIlbol1ed 
XXXX=YYYYERR-LAVWARNING-nV oul €II "UAVout IImll,riigii 
XXXX=YYYYERR-tRVWARNlNO-6omli of Flomelei didnol reæiveiillcoiifigiiation c:Wlges_ Noludilirancll loohldaliaiid Il!Onrigurli loochllngliliwerenDI in coiiriguratiii Uiiilleler accordingly, 

lIvedIn Ihexmlrmur XX:o;",YYYYERR-URV 
WARNINO-Thl. Ano!hertrarimilllirÎ'alleaiueiiiUilielileredmulll.¡ropaddresli. 10010 

iidreiiilireiidybeng Eiileralllleddrass. XXXX=YVYY ERA-268 
uiied deliriirr 

268FlilIureNo.1 
26BFiiliure-No.2 
266 TØII: FAIL 
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Appendix RETROFITTING OVERVIEW The procedure for retrofiting a transmitter is divided into three parts: 

Retrofitting the 1. Removing the aniiiog electronics assembly. 
2. Installng the smart electronics kit.

I 
Model 1151 Transmitter 3. Characterizing the retrofitted transmitter. 

Two tools are required to remove the analog electronica and to install 
the smart electronics: 

INTRODUCTION This section describes how the Rosemount Smart Retrofit Kit can be . Flat-bladed screwdriver 
used to retrDfit a Model1151AP, DP, GP, HP, or LT transmitter with . lA-in. nut driver or wrench 
4-20 mA dc linear or square root output. 

1'he following equipment is needed to characteri the retrofitte 
transmtter:

NOTE 
The Model 1151DR (Draft Range) Transmitter cannot be retrofitted . A Rosemount Model 275 or Model 268 HART Communicator with 
with the 1151-0935-0001 Retrofi Kit. In addition, Model 1151 SMART FAMIL~ Interface 
transmitters with serial numbers below 10,000 and approximately . An accurate pressure source, preferably 0.025% accuracy or
2,000 Model 1151 AP Range Code 4 Transmitters with serial numbers better 
between 1,318,500 and 1,690,000 may experience some degradation in . A 250 ohm resistorperformance from temperature effect ifretrofitted. Therefore, 
retrofitting of these transmitters is not recommended. The Smart Retrfit Kit, PIN 01151.0935-0001, contais the following items: 

Quantity Description 

Smnrt electronic assembly
SAFETY MESSAGES 

Electronics cover 

Warnings (¡¡) Procedures and instructions in this section that raise potential safety Cover D-ring 
issues are indicated by a wlLning symbol (A). Refer to the following Tenninal eyelets
warning messages before performing an operation preceded by this 
symboL. Board spacers 

Standoffs 
""WARNING 

can resulliii serious injury or dealh. Before ° ExplosIons REMOVING THE ANALOG
colineclingacomunicatoririariexplosiveaLmsphere,

In Ihe loop areinslslla in ELECTRONICS ASSEMBLYmake sure Ihe Inslrumenl6 
acoodaiicewilhinlrlisiiall13ateornonlnoondlarlield 
wJringpraclis. '" . 

injuryor dealh. ° To~lcprooossescaresuriin serious
Transmllr can contaIn residue proæss. Usa apprpriale Use proper eiirUigrDundinglechniqueswlirihandlirillie 

openIngdran venls Dr smal eleclroiilcs asembly. The smat eleclronlcssalely precaulionswhen 
discDnnecting a trstiUer frm a proæss. sssemblylspolenUallysansltvaloeleclicstatidlscarge. 

. DO NOT alle~1 to loosen draiii vent valvs ordlscooneGt 
thelmnsminerlromlheprocesswithoutl.klng The vagt miijority ofinstiilled Model 1151 Tramiiiitters have either "E~ 
precaulioiiarymeasres. (4-20 mA linear) or qJ~ (4-20 ni square root) output codes. The 

° Instatland tighleiial lour proæll adapler botls or drain traniimitter output code ie part of the model number on the transmitter 
velilvslvesbelDreapplyngpressura nameplate. It is the eighth character from the leU for AP, DP, GP, and 

° Both lranimiter coms Ils1 be luUy engaged to Ileel HP, and LT trnnsmittm~s. 
explosiDriploolrequlremenls. Example: (1151DP4 E 12Ml) 

The following steps describe how to remove the analog electronics 
assembly from triismitters with "E~ or "J~ output codes for smart 
retrofitting. However, they can also be used as guidelines for 
retrofitting tra.nsmitters with "A~ or "C~ output codes. This process 

therequires opening the electTonics compartment on the circuit side of 
transmitter and removing the amplifier or amplifier/squaring assembly, 
standoffs, iid the calibration boar. 

NOTE 
Numbers in parentheses indicate parts shown in Figure C-l. 
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80g Eleotronlcs. 1. Ens.uTe that power'FlaURE C.1. Model 1151 An I
beginning the retro~ removed from the t

À ~. Romovo tho oovo, fr: p,ocedum. ,"n,mitt.. bero,e 
. Remove the three ~ the circuit side of thretamer screws (1 or 12). e transmitter. 

e Pari

No Descrlpllon


LINEAR OUTPUT 

SQUARE ROOT OUTPUT 

C-3 C.4 .. See "Saely lIages"lln pac.if¡yçompiei"waninglrlormalioii 

Rosemount Model 1151 S mørt Pressure Trønsmllters 

5. Pull tho header bo4. Pull th A
yo the bayonet or amplifier/s .connectors (6). quaring assembly (13)di,,,t1 e o;plifie, booni (2) ppondlx C The header b ard assembly (3 

am. . 0 not cut the wires ~~~. or
remove the h::~:rm~st be reinser~e~ffgie bayonet connect

6. If the t,"", . 0;,'andofT, ( m,tt., h.. liue" 0 04). Use a 'I.in utput electroni. nut driver or wrenc~~' remove the three 
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7. Align the zero and span adjuiit screwii (10) 110 that the 8. For linear output models, grip the calibration board (5) by the 
potentiometer blades are perpondicular to the board. interface pin. For Iiqu8.e root output modes insert a retainer 

iicrew into the threaded rivet for use as a handle. Pull out the 
calibration board. (Removing the calibration board disables the 
conventional zero and span screws.) 
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Insert the standoffs (7), irnecessary. The transmitter is now ready to INSTALLING Installng the smart retrofit electronics kit in the transmitter requires
installng plastic spacerii to accommodate the retrofit kit and securingreceive the plug-in smai.t electronics asiiernbly. THE SMART RETROFIT KIT the retrofit electronics. Aftr the retrofit kit has boon installed, it is 
necessary to attach eyeleti to the termnal iiide of the transmitter. The
eyelets enable hook-up with Ð- HART-based communicator (iiee Figure 
C.2). 

I' 

Useproer ealh grouridlng lhelechnkjueswhenhandling 
smrl electrnics assembly. The smart eleclronlcs
assemblYl8poleiill~5en5itetoÐJecJrlcslalidisdarge 

FIGURE C-2. Spacer Assembly. 

"p: WJ

Thi."d.l~~b,"om h ~ Thl,"d.l~~lo."d01iiliictronlcsß8sembly 0 
o e1eoirlcshouslngcover

og --:. o 

o o 
o o 

1. Slide the bottom hiilfofone spacer over one ofthe rows of bayonet 
connectors. Then repeat the procedure for the other row. 

C-9 C.10 



Appendix C Rosemount Model 1151 Smart Pressure Transmitters 

2. Align the header board with the bayonet connector pins, and slide 4. Align the smart electronics wisembly with the bayonet connector 
the header board halfway down the pins. pins, making sure all pins line up with the proper receptacles. 

Next, push the assembly slowly inwiird until it is fully seated. 

3. Align the tops of both i:pacers with the bayonet connector pins, 5. Tighten the three captive screws on the smart electronics 
and slide them down the pins, pushing firmly on both the spacers assembly to secure it in place. 
and the header board to seat the board. k 6. Attach tho .I.droni" row p,ovid.d in the .m." ,et,ofit kit, and 

tighten securely. 
7. Remove the cover from the terminal sido of the transmitter.

Two eyelets that fi under the + Dnd - signal terminal screws are 
provided to faciltate connections to HART.bWled communicator. The 
signal tenninel is the upper block WI indicated on the transmitter 
housing. 

~À: 8. Remov'e the signal terminal + and - screws. Attach ii eyelet to 
each screw, and reinsert the screws. 

9. Reattach the cover on the terminal side, and tighten securely.

C-11 C-12 it Sf!"Saely Ma31ßg81'on pae c., lor complllewalling irlormalion 

Appendix C Rosemount Model 1151 Smart Pressure TransmlUera 

CHARACTERIZA liON The transmitter is now ready to be characterized. Characterization is a Characterization with a A 1. Connect the Rosemount Model 268 HART Communicator 
one-time calibration of the sensor in the Model1161 Transmitter. Model 268 Communicator electrical connections to the SIGNAL terminal block. The Model 
During characterization, known pressures are applied to the sensor, 268 connections are not polarity sensÎtive. 
and corresponding digital values ere stored in the EEPROM located in 2. Turn the Model 268 on by pushing the I/O button.
the sniart transmitter electronics. The microprocessor uses these values 3. Follow the Model 268 menus to characterize:to mako lineaTÍzation corrections. The digital-to.analog converter then 
converts the corrected digital signal into a 4-20 mA de output. The . Proceed 
Model 1151 Transmitter wil stay in high alarm (approximately 22 mA . Format 
output) until tho characterization sequence is completed. . Proceed 

. Chiirize 
NOTE 4. Follow the instrctions on the screen.
The transmitter must be re-characterized ifeither the sensor module or 
the smnrt transmitter electronics are reparred or replaced. 6. Verify the new transmitter configuration: 

. Tag 

Before Characterizing the 1. Be prepared to answer the following questions: . Range points 

Transmitter . Module type (AD, DP, HP, LT) on the transmitter SIN tag? . Linear/squnre root 

. Module range on tho transmitter module tag? . Damping 

. Pressure units on your pressure source? 6. VeritY that the Fail Safe Mode Switch and the Transmitter 

. Serial number on tho transmitter SIN tag? 
Socurity Switch 011 the smart electronics circuit board are correct. 

A 2. Connect the pressure source. 7. Attach the electronics cover and tighten. 

.À 3. Remove the terminal side cover of the Model 1151 Smart 8. Put the trnnsmitter back in service. 

Pressure Transmitter. 
A 4. Connect power supply leads to the terminal block. Apply power to 

thetriinsmitter. 

NOTE 
Failure to use accurate equipment may result in a transmitter that 
cannot meet its accuracy specification. 

Characterizing with a ¡\ 1. Connect the Rosemount Model 276 HART coninuniciitor 
Model 275 Communicator electrical connections to the SIGNAL terminal block. Tho Model 

275 connections are not polarity sensitive. 
2. Turn the Model 275 on by pushing the I/O button.
3. Follow the Model 275 menus to charncterize:

. Device setup 

. Detailed setup 

. Sensor 

. Pressure sensor 

. Sensor service 

. Churacterize 
4. Follow the instructions on the screen.
5. Verify the new transmitter configuration:

. Tag 

. Range poin Is 

. Linear/square root 

. Damping 
6. Verify that the Fail Safe Mode Switch and the Transmitter

Security Switch on the smart electronics circuit board are correct. 
7. Attach the olectronics cover and tighten.
8. Put the transmitter back in service.

A Sae"Sae1yMaage"ori¡i9C-llrJcompl9lewarringiriooa\iori
A Soo "Saely Mollag" on pae C-, lor complelewam'" irllJmallii C-13 C-14 
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AppendIx D Rosemount Model 1151 Smart Pressure Transmitters 

l151 ... L I M CIRCUIT CONNECnON WIT ilfRIH$îC SAFHY e4MlfAS E~~::~~R~E~~ZR~JI~1J~ 
BE HANDLED C.fTlOROINGLY DESCAlPT1DN CHG.NO. 

A NEW RELEASE 646666 W.C.R.IMII 
8 150 ohms was 120 ohms 650816 J,J.B ~i131'1 

HAZ~ROOUS AREA NON-HAZARDOUS AReA C 150 ohms was 120 ohms (5HT 31 652195 I.JA In'l'
I 
I 

CSA INTRINSICALLY SAFE APPROVAL 
~n'l Exio 

Intrinsically Safe /Securite Intrinseque 

THE ROSEMOUNT MODEL 1151 PRESSURE TRANSMITTR IS APPROVED BY CSA AS~bt ~ 
i -=
 INTRINSICALLY SAFE FOR THE CLASS i. DIVISION 1 GROUPS AS INDICATED vVHEN USED 

~ Two Slno¡lll ChanlU!il B;inløn WITH THe ßARRI(RS AND CONVERTERS LISTeD ßeLOW AND CONNeCITD AS SHOWN 
IN THE ACCOMPANYING DIAGRAMS. 

AI-PHOVI-) ~OH(ONLY FC' \J \I.'i~i~~g "'PP-;'OVED iN iHiS pNlMcnns ClAS L. DW. 1CDNFI6¡lW TtON)


C:. hppmvad Safury llili-r 30f2'L~~r ~~Of! Clrop1\ II. il, C, D


HAZARDOUS ARH NON-HAZARDOUS AREA
 '2'2 V orlll~I t ,,,30,,~~':~," 118 uhm~ nrrmru 
I - ..;:xu;;:,.- e,.-;;,.;:;' - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - -- - - --

i (1f(IlIlS II.C,O 

30 V orl.."S~CSI hpprovii Sarety £lame 1fj oom~ or fTKHlJ GrOllp6 C,D~JF
I ­ THIS DRAWING WAS CREATED ON CAD. DRAWING ISi _

ARCHIVED ON MAGNETIC TAPE FOR ECO CHANGES. 
Ro...iril"'ROSEMOUNT' =:
~~~~~~~~ CONTRAC:.::PAUL ~b"l ~~s: ~;=~tu g;i4~ llSIir One Duel Chãnnol Barrier

CIIii:lllTillUHAi2 
~"''' TIm INDEX OF CSA INTRINSICALLY 

-10WUr;r~ - CHK'OW,C,RAUT SAFE BARRIER SYSTEMS FOR

.)t.l tVJl 

APP'O.W.cUTH MODEL 1151 TRANSMITTERS 
~~:':l. ~s 01151-2575 

s 01151-0214 

u :;" òJ §2__. 
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Appendix D Rosemount Model 1151 Smart Pressure Transmitters 

REVISIONS 
DESCRIPTION APP'D DATE 

c 6521%C 6521 %

MODEL 1151 CIRCUIT CONNECTION WITH BARRIER OR CONVERTER

+ BARRIER MODEL 1151___L. M CIRCUIT CONNECTION WITH ßARRIEnIS) 
OR (CONTINUED)~ CONVERTER ~ 

APPROVED FOR CLA L DIVISION 1. GROUPS A. B. C. D WHEN USED IN CIRCUIT WITH LWO 
CSA APIlOV(D SINGLe CL IANeL SArm ßAlll1lmS; ONe Win i APPIOVCD SArm PAflOD1S or
2l VOLTS OR LESS AND :: OHMS OR MORE IN +POER LINE. AND THE OTHER lJTH APlOVED 
SAfm PARACTCAS or 10 VOLTS DR iess AND 47 OHMS OR MORe IN +OUTPT liNe. 

-oR-
HAZRDOUS AREA NON-HAZRDOUS AREA ONE CS APPROVED DUAL CHANEL SAET BARRIER WIH IDENTICAL APPROVED SAETY 

l'AHMI:II::l1S CONNeCleO IN UKe MANNeR 
MODEL 1151___L. M CIRCUIT CONNECTION WITH BARRIER(S)


APPRovm roR ClAS I, DIVISION 1. GROUPS C. 0 WHCN US(O IN CIRCUIT WIT "TO
r.SA APROVED SINGLE CHANNEL SAFET BARRIERS; ONE WITH APPROVED SAFET PARAME1RS
OF 30 VOLTS OR LESS AND 150 OHMS OR MORE IN +POWER LINE AND THE OTHER 
WiTH i\WROVFr SAFFlY prlRAMFTRS OF 10 VOL TS OR I FSS AND 47 OHMS OR MORF
IN +OUTP LINE


(I
HAZRDOUS AREA NON-HAZRDOUS AREA


nosaiilll. nO~l!iil lri 
I?OQTochnoI01 Oli l?OOToclirilol)rivO
I:den lrrle. MN 594 U!i l:di:i 1'II',ir:",.MN 5534 USA 

OR. 01151 2575 01151-2575 
SHEET 2 OF 3 SHEET 3 0= 3
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Appendix D Rosemount Model 1151 Smart Pressure Transmitters 

PROPRIETMY INfORMATION IS REVISIONS
CONTAINED HEREIN .wD IiST

REV DESCRIPTION CHG.Na. APP'D DATE ." CHO.NO. APP'O DATEaE HADLED NfCORDINGL Y 
C ADO SHT 4&.5 DELETE ClASS II lll. 636328 BA.IIl' M 653145H ADO 3851 P/L/H 3BliIC CL ICH 636"l4 LDV. 
J ADO SHT.6 FIX TBL.I 638723 1.. .II 
J( ADO JI/44C 841710 W.R -li.
L ADO Jl015 . SHT 7 FOR 3I/S1C-LP &42380 CU "" ENTITY CONCEPT APPROVALS
M ADO 3B'¡5 1i53145 LIV.411 

THE ROSEMOUNT MODEL 26B SMART APPROVED ay FACTORY THE ENTITY CONCEPT AllOWS INTERCONNECTION OF INTRINSICALLY SAFE APPARATUS 
MUTUAL AS INTRINSiCALL Y SAFE FOR GROUPS INDICATED WHEN TO ASSOCIATED APPARATUS NOT SPECIFICAllY EXAMINED IN COMBINATION AS A SYSTEM. 
USED IN CIRCUIT WITH THE BARRIERS BELOW AND THE ROSE- THE APPROVED VALUES OF MAXIMUM OPEN CIRCUIT VOLTAGE IVy O~NO MAXIMUM
MOUNT SMART FAMrL Y TRANSMITTERS PANYING CIRCUIT DIAGRAMS, ~~~RtH~I~~~IJci~~~iE~lp~hg~ulSÍ1lu~~D B~A~k~~M T~~~P~~ ~g~~~ ~O THE ~:x~ l. 

APPROVED FOR SAFE INPUT VOLTAGE iv SAFE INPUT CURRENT II HAitI AND MAXIMUM

BARRIER CLASS I SAFE INPUT POWER (PHA TRINSICAlL Y SAFE APPARATUS. IN ADDITION,

MANUFACTURER MODEL DIVISION 1, GROUPS THE APPROVED MAXIMUM CONNECTED CAPACITANCE ICA) AND INDUCTANCE ILA) 
OF THE ASSOCIATED APPARA T BE GREATER THAN THE MAXIMUM UNPROTECTED


FOXBORO 2AH2V-FGB A,a,C,D INTERNAL CAPACITANCE (ei i A UCTANCE IL i) OF THE INTRINSleALl Y SAFE
2AI-3V-FGB APPARATUS. THE APPROVED ENTITY CONCEPT PARAMETERS ARE AS FOLlOWSi2AS-IJI-FGB 
JA2- I20-CS-E/FGB-A ARE AS FOLLOWS. 
JA2- IJO-CS-E/FûB-A NOTEi ENTITY PARAMETERS LISTED APPLY ONLY TO ASSOCIATED 

APPARATUS WITH LINEAR OUTPUT.HONE YWELL JB545-0ØØ -Øl 10-1 i J- F585 1 
JB545-000-0110-111/112-F5B5 C.D 

MTL "' A,Or
122 
322 
71. lNPUT PARAMETERS (CLASS 1. DlV. 1, GROUPS A, a. C, DI722 

Vmcu' = 32 Vdc VT 01" VQC or bcl"l"!!,.. niust bit ~ J2 Vde
R. STAHL 8911'1/31-199/100/7

69111130-199110017 Imcll = 186 mA IT 01" h;c or bO"'I"IEII" must be ( 166 mA
89111/31-280/165/7 C,D
6901/30-260/165/7 C.D Ci " 0.01 ¡. CA or bo....iel" mu!l1. be ) Ø.Øl if 

A,6,C,D Li ,. 1.1 mH LA or bcl"l"e" mus1. be ) 1.1 mH
L ~~~?fjji_-l::fl~¡'Yl A,a,C.D 

Pmcll: L.IW 0.aw 0.6W Vcc II ¡SC or ba,.,.ie,. mu=rt bit ( !IPIlClrled
C.D 

Tern COd6 "A T5 T6 04 value, ­
L ~~~~~~¡:~~~~l~~~? C.D 

9005/01-245/060 A,a.c.o
9ØØ5/01-2521100 A,a,C,D 

TAYLOR C.D 
OUTPUT PARAMETERS 
Voc = 1,5 Vd.c, 

I Isc = 27 mA 

THIS DRAWING WAS CHEA.TED ON CAD. DRAWING I CA = 10.000 uF 
ARCHIVED ON MAGNETIC TAPE FOR EeO CHMIGES. LA = 046 mH 

Ro..-it lno. 
~~ i~~;i t~4 LI 

~~~EïJE CONTRACT NO.

. IOLtll - CHK'O


floSilnauntlnc. 
12001 Technology Driv~r~:--I ~~IlJ APP'D. ILCARM Edin Plllrll. twN 563 USA 

:::.:11 ~LE 
D.R80N 00268-0031.lP'D.GOVT. 

ISSUED SHEET 2 OF 7 
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Appendix D Rosemount Model1151 5mBrt Pressure Trensmltters 

REVIS!ONS REVISIONS 

REV DESCRlPTlO~ REV D£SCRIPTION CHG. h(. APP'O DATEM 653145M 
THE MAXIUM ALLOWABLE CONNECTED INDUCTANCE (Lo) OF 

HAZARDOUS AREA NON-HAZARDOUS AREA THE ASSOCIATED APPARATUS IS DETERMINED BY ADDING 27 
mA TO THE Ise OF THE BARRIER llm=Ise + 27mA AND

ENTERING TABLE 1 (SHT 5) AT THE RESULTING VALUE. 1m. OR

THE NEXT HIGHER VALUE OF 1m, TO DETERMINE THE Lo. !THE 
Lo MUST INCLUDE THE Li OF THE MODEL 268. WHICH is 1.1mH). 

EXAMPLE "I: Ise OF BARRIER = i00mA. 

1m = 100mA + 27mA = 127mA


ENTER TABLE AT 1m = 130mA; Lo = 2.0mH 
--WARNING-- BEFORE CONNECTING THE MODEL 268 INTO THE 

LOOP. DETERMINE THE CONNECTED INDUCTANCE OF THE SYSTEM 
BY ADDING THE Li OF THE TRANSMITTER. CABLE. AND MODEL

268. THE SUM MUST BE LESS THAN THE Lo DETERMINED FROM

THE TABLE IN ORDER FOR THE MODEL 268 TO BE CONNECTED

INTO THE LOOP. IF THE CONNECTED INDUCTANCE IS GREATER

THAN THE VALUE DETERMINED FROM THE TABLE, A BARRIER 
WITH A LOWER Ise MUST BE CHOSEN.


MODEL 268

EXAMPLE "2, BARRIER ISC = 41.8mA; BARRIER LA = 20.0mH 

1M = 41.8mA + 27mA = 68.8mA; 

ROSEMOUNT SMART ENTER TABLE AT 70mA AND READ Lo = 7.5mH 
TRANSMITTERS 

ADD CONNECTED INDUCTANCE OF SYSTEM,MODEL 1151 SMART 
MODEL 3051 MODEL 268 Li = 1.lmH 
MODEL 3051C. 3051P, 3051L, 3051H, 3051CA MODEL 3051 TRANSMITTER Li = 0.48mHMODEL 3044
MODEL 3044C INDUCTANCE OF LOOP WIRING 1.0mH 

. - - -- - - -- -- - - -- - -_. - ---- - - - - ---­
MODEL 3001C, 3001CL, 3001CH
MODEL 3311 TOTAL CONNECTED INDUCTANCE = 2.58mH 
MODEL 3001S, 3001SL, 3001SH TOTAL CONNECTED INOUCTANCE IS LESS THAN Lo = 7.5MODEL 3095 mH AS DETERMINED ABOVE AND IS ALSO LESS THAN 

THE BARRIER Lo. THE MODEL 268 MAY SAFELY BE
UP TO FOUR MODEL 751 INDICATORS MAY BE WIRED

IN SERIES WITH THE TRANSMITTERS SHOWN ABOVE CONNECTED INTO THE LOOP. IF THE MODEL 751 INDICATORS

AND MAY BE LOCATED IN EITHER THE HAZARDOUS ARE USED, THEIR TOTAL INDUCTANCE (LABEL VALUE" NUMBER

OR NON-HAZARDOUS AREA OF INDICATORS) MUST ALSO BE INCLUDED.


Rosiimountlric 
1200T&Chnololiv Driii 
Edlin Pfiiiriii, MN 55344 USA a.ItION 00268-0031 

D.PEARSON 00268 0031 SHET 4 OF 7 
SHEET 3 OF 7
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Appendix D Rosemount Model 1151 Smart Pressure TrBnsmltters 

REVISIONS REVISIONS 

REV DESCRIPTION CHG. Nl. APP'O DATE REV OESCRipriON 

M 653145 

J,axi..Q,B",.ll::~E~.S.lll!1""~r,s'J.~.t1,,, 

HAZARDOUS AREA NON-HAZARDOUS AREA


1m (mAl Lo OmHI 

150 1.3 
145 1.5 
140 1.6 
130 2.0 
120 2.5 
110 3.0 

100 4.0 
90 5.0 
B5 5.5 
B0 6.0 
75 6.7 

MODEL 2GB

70 7.5 
65 B,B 

62 9.5 
60 10.0 ROSEMOUNT 3044A SMART TRANSMITTERS MAY BE PLACED IN A CLASS I. 
57 11.0 DIVISION I. GROUP A. B. C. 0 HAZARDOUS LOCATION AS SHOWN ABOVE. THE 

LOOP POWER is LIMITED BY A TAYLOR 1152FZBI1I0 INTRINSIC SAFETY 
BARRIER. THE ROSEMOUNT 26B MAY ALSO BE CONNECTED IN THE LOOP AS

55 12.0 SHOWN. FOR CABLE WITH CAPACITANCE OF 60 pF 1ft OR LESS ANO
50 15.0 INOUCTANCE OF ,2 uHlrt OR LESS, CABLE LENGTHS OF UP TO 16ØØ FEET 
45 19.0 ARE ALLOWEO. 

TRANSMITTER. ROSEMOUNT 3Ø44A40 23.0 
35 31.0 BARRIER, TAYLOR 1152FZ8111Ø 

COMMUNICATOR. ROSEMOUNT 26B 
CABLE. Cm.. = 6Ø pF 1ft


Lmax = .2 uH/ri
TABLE 1 MAX. LENGTH = 16ØØ ft 

R080mounllnc. THIS DRAWING WAS CREATED ON CAD. DRAWING IS
1200 Teohno1oiiV Drlvi 
Edin Prllrll,MN 653 UIiA 

owe NO.
DR. &aRDUION 00268-0031 00268-0031 
ISSUED SHEET 5 OF 7 

0-15 0.16 

7 



Appendix 0 Rosemount Model 1151 Smart Pres8urs Transmitters 

t'IWt'fiILIAllY IN,UllliAllUN IS
CONTAINED HEREIN AND NU5T 

REVISIONS 
REVISWN5 BE HANDLED ~CCORDINGLY 

AEV DE5CAIPTION A NEW RELEASE 654533 B.. 
M 8 CHG Vmax & Ci 657178 

HAZARDOUS AREA NON-HAZARDOUS AREA 

MODEL 26B


CONNECTION FOR LOW POWER VERSIONS

OF THE FOllOWING


ROSEMOUNT SMART TRANSMITTERS 
MODEL 3Ø51C, 3Ø51P. 3Ø51l. 3Ø51H, 3Ø51CA
MODEL 3ØØ1C, 3ØØ1Ci, 3ØØ1CH
MODEL 3ØØ1S, 3ØØ1SL, 3ØØ1SH 

THIS DRAWINC WAS CREATED ON CAD. DRAWING IS 
ARCHIVED ON MAGNETIC TAPE FOR ECO CHANGES. 

RD'''..l(".
ROSEMOUNT" ~.:;-' ~=i ;:~~~~4~ US

~'~'i 

~~~~F CONTAA:':~N.R ~/2I~1 TITLE 
-TC\RAt¡S-

~R.ll(H
_Xt.1 ,IIU


Rosent Inc.

lZ00ITechnoloøV Dri ~~'!~~l' ~E5 
Eden Priric. UN 55 USA APP'D.GOVT. 

00268 0031

7 
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Appendix D Rosemount Model 1151 Smart Prossure Transmitters 

OESCRipnDN DiG.NO. Arp'D OATE 
8 6571788 65717 8 

HAZARDOUS AREA NON-HAZARDOUS AREA 

FM ENTITY CONCEPT APPROVALS 

THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALLY SAFE APPARATUS 
TO ASSOCIATED APPRATUS NOT SPECIF¡CALL'( EXAMINED IN COMBINATION AS A SYSTEM.
THE APPROVED VALUES OF MAXIMUM OPEN CIRCUIT VOLTAGE (VT DR Voc 1 AND MAXIMUM 
SHORT CIRCUIT CURRENT lIrOR Isc1 FOR THE ASSOCIATED APPARATUS MUST BE LESS 
THAN OR EQUAL TO THE MAXIMUM SAFE INPUT VOLTAGE (VMAX lAND MAX1MUM SAFE INPUT

CURRENT (lWlX I OF THE INTRTNStCALL Y SAFE APPARATUS, IN ADDITION, THE APPROVED
MAXIMUM ALLOWABLE CONNECTED CAPACITANCE (CAlAND INDUCTANCE (LAIDF THE

ASSOCIATED APPARATUS MUST BE GREATER THAN THE MAXIMUM UNPROTECTED INTERNAL

CAPACITANCE (Ci) AND INDUCTANCE (LilOF THE INTRINSICALLY SAFE APPARATUS. THE
APPROVED ENTITY CONCEPT PARAMETERS ARE AS FOLLOWS: 

NOTE: ENTITY PARAMETERS LISTED APPLY ai'L Y TO ASSOCIATED 
APPARATUS WITH LINEAR OUTPUT. 

MODEL 275

INPUT PARAMETERS (CLASS i. DIV. 1. GROUPS A, B, C, OJ 
Vmox '" 30 Vdc VT or Voc of borrier must. be ~ 30 Vdc 
Imox '" 3ØØ mA 1r or 130: of bo..iel' must be S 3øØ mA 
C1 = Ø.07,uF CA of bon'ier mus"t be ~ 0.137 F 
Li'" ø mH LA of boi-ner- must be ~ ø mH 

OUTPUT PARAMETERS 
Voc '" 1.7 Vd.c. 
lsc '" 32 mA 

RO&llffntlnc. 
1200 TedNluh:iiV Oiive 

flOGQfTnlrlic. Ede Pr.1íriri. MN !j~'l U!i,A 

120 Teihnolog Drie C,SCRlBNRR 00275-0Ø81 
EiI Prairie, MN 55 USA 

SHEET 3 OF 6

C. SCRINE 00275 0081 

ISSUED SHEET 2 OF 6 
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Appendix D Rosemount Model 1151 Smart Pressure Transmitters 

flEVISIONS REVISIONS 

DESCflf'IONB 657178
 B 

THE MAXIMUM ALLOWABLE CONNECTED INDUCTANCE (LaIOF 1m Lo ImHI
THE ASSOCIATED APPARATUS IS DETERMINED BY ADDING 32 
mA TO THE Ise OF THE BARRIER (Im=Ise + 32mAI AND (mAl GROUPS A & B GROUP GROUP 0 

ENTERING TABLE 1 ISHT 5) AT THE RESULTING VALUE, 1m, OR 3øø 1',20 1.81' 3.211 

THE NEXT HIGHER VALUE OF 1m, TO DETERMINE THE La, 2B" 0.21 2.00 3.70 
27ø 0.23 2.20 3.90 
2Gø Ø.25 2.50 4.30 
25" 1',27 2.70 4.60

EXAMPLE "I: Ise OF BARRIER = IØØmA. (GROUP A)
 24ø 1'.30 3.00 5.00 

1m = iøØmA + 32mA = 132mA 22" 0.40 3.2_ 5.90 
2"" 0.50 4.øØ 7.20 
lB" 0.60 5.1'0 8.80ENTER TABLE AT 1m = 14ØmA; La = i.6ØmH 
l7_ 1'.80 5.50 CJ.90 

--WARNING-- BEFORE CONNECTING THE MODEL 275 INTO THE lGø 1.00 6.20 11.20 
LOOP, DETERMINE THE CONNECTED lNoUCTANCE OF THE SYSTEM J5_ 1.30 7.Ø0 12.70 
BY Ao01NG THE Li OF THE TRANSMITTER AND CABLE. 14_ 1.60 8.0Ø 14.60 

THE SUM MUST BE LESS THAN THE La DETERMINED FROM 13_ 2.00 9.Ø0 16.90 

THE TABLE lN ORDER FOR THE MODEL 275 TO BE CONNECTED l2_ 2.50 11'.1'1' 19.a0 
lIø 3.00 12.00 23.60

INTO THE LOOP. IF THE CONNECTED INDUCTANCE is GREATER J"ø 4.00 15.00 20.50
THAN THE VALUE DETERMINED FROM THE TABLE. A BARRIER 9ø 5.1'1' 18.00 35.1Ø 
WITH A LOWER Isc MUST BE CHOSEN. B5 5.50 20.Ø0 3".30 

B" 6,00 22.00 44.40EXAMPLE "2: BARRlER ISC = 41.BmA; BARRIER LA = 2Ø.ØmH 75 6,70 25.00 5Ø.50 

1M = 41.8mA + 32mA = 73.8mA, 7ø 7.50 28.00 57.90 
65 8.80 34.1'0 67.10 
62 9.50 37.1'0 73.70ENTER TABLE AT BØmA AND READ La = 6.ØmH 
6ø 10,ØØ 40.1'0 78.70 

ADO CONNECTED INDUCTANCE OF SYSTEM: 57 Il.øø 43.00 87.10 
55 12.0Ø 48.00 93,50 
5_ IS.ØØ 56.00 113.1Ø 

MODEL 3Ø51 TRANSM1TTER Li = Ø.4BmH 45 19.1'1' 70.00 139.40 
4ø 23.Øø 87.00 176.30INDUCT ANCE OF LOOP WIRING l.ØmH 
35 31.Øø 110,ØØ 22CJ.'lØ 

TOTAL CONNECTED INDUCTANCE = 1.48mH 32 36.Øø 135.Øø 274.80 
3ø 4ø.ØØ 15Ø,0Ø 3l2.4ø 

TOTAL CONNECTED INDUCTANCE IS LESS THAN La = ~ø 2B 46.ØØ 17Ø.ø0 35B.4Ø 

mH AS DETERMINED ABOVE AND IS ALSO LESS THAN 25 5B."" 210.00 44'l.Ø0 

THE BARRIER La. THE MODEL 275 MAY SAFELY BE 23 6B.ØØ 250,Øø 53Ø.L0 
21 82.00 3ØØ.ØØ 635.30CONNECTED lNTo THE LOOP. IF THE MODEL 751 INDICA TORS 2_ 9Ø.0Ø 33Ø.ØI1 700,ØØ

ARE USED, THEIR TOTAL INDUCTANCE (LABEL VALUE' NUMBER

OF INDICA TORSI MUST ALSO BE INCLUDED. TABLE i 

ROllmntlno. 
1200Tii:lvolo;y O,!vli Aoslluntlnc. 
Eden Prlie, MN fi USA 1200 Teclinologv DlÌvo

OR. C,SCRINKR 00275-0081 Ede Pi3iIÌO. MN 653 Ufi 

Oil. C,SCRLNBR 00275-0081ISSUED 6 ISSUED 
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Appendix D Rosemount Model 1151 Smart Pressure Transmitters 

PROPRIETARYINrORl.lITIONIS REVISIONS
HEREINCONTAINEO ANDI.UST 

8E HANDLED A£FORDINGLY 

ß A NEW RELEASE 654533 

CSA INTRINSIC SAFETY APPROVALS


HAZARDOUS AREA NON-HAZARDOUS AREA MODEL 275 CIRCUIT CONNECTION WITH INTRINSIC SAFETY BARRIERS


"EX10" 

INTRINSICALL Y SAFE/SECURlTE lNTRINSEOUE 

HAZARDOUS AREA HAZARDOUS AREA


(SA CERTIFIED INTRINSICALLY

SAFE MODEL 3044 OR 31151


3044C 3051C

3Ø51CA 300iC

MODEL 275 75ßI 3Ø51L

3Ø51H 
3Ø51P 

THIS DRAWING WAS CREATED ON CAD. DRAWING IS 
ARCHIVED ON MAGNETIC TAPE FOR ECO CHANGES. 

li.."".1""
ROSEMOUNT' ;:~, ' 12011oal.J"'~ ¡Y'Vft

::~ Edl Prdi~i..tl 55J.1 USA 

all'' TITLE 
275 CSA INTRINSICALL Y

SAFE CONFIGURATION


RotGmounillic. 
1200 Taclinologv Drive
Ede PrQÎlc. MN 55 USA ØØ275-ØØ82 

OR_ C..9CRlNER 00275-0081 SHEET lOF 

ISSUED SllEET 6 OF 6 

0-23 0-24 
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Rosemount Modol1151 Smart Pressure Tranemltters 

Glossary I Lower Range Value (LRV) Lowest value of the measured variable that the analog output ofthe 
transmitter is currently configured to measur. 

Muilldropping The connection of severøl transmitters to a single communications 
transmission lie. Communication between the host and the 

Some of the terms used in this manual relate 8pecifically to the transmitters takes place digitally with the analog output or the 
operation of Rosemount traniimitters, hand.held communicators, and transmitters deactivated. 
other Rosemount products. The following list provides briefdafinitions. 
See the sections listed for additional information. Reranging Configuration function that changes the transmitter 4 and 20 niA 

aettinga.
Analog Output Trim Digital trim operation that allows adjustment ofthe output electronics 

to confonn to the plant standard ofcurrent. Three types of analog Send Data HART-based communicator command that transfers configuration datil
output trim Bre available: 4-20 mA output trim. 4-20 mA other ecale, from the hand-held communicatoi"s memory to the transmitter
and low power. memory. 

Cloning Off-line operation that uses n HART-based communicator to copy Sensor Trim Digital trim function that allows you to adjust the digital process
configuration datri from one trnnsmitter to one or more other viijable reading to a precise pressure input. Zero trim and full trim are
transmitters that require the same data. the two sensor trim functions. 

Commissioning Functions performed witi the HART-based communicator and the Smart Term used to describe instruments that are microprocessor.based and 
transnùtter that test the transmitter and test the loop, and verify feature adviinced communications capabilties.
transmitter conliguration data. 

SMART FAMILY Rosemount pressure, temperature, level, and flow instruments with
Configuration Process of setting parameters that determine how the transmitter microprocessor-based digital electronics.

operates. 

Span Algebraic difference between the upper and lower range values.
Damping Output function that Increases the response time of the transmitter to 

amooth the output when there are rapid input variations. 
Eight-character field for identifying the transmitter. The tag is stored

Descriptor Siiteen-character field for additionnl identification of the transmitter, 
Tag 

in the transmitter and ciin be changed using the Model268 
its use, or location. The descriptor is stored in the transmitter and can Communicator and the transmitter information function. 
be changed using the HART-based communicator. 

Transmitter Address Unique number (1-15) used to identify a multidropped tronsmitter.
Digital Trim Format function that allows you to adjust the tranamItter Transmitters that are not multidropped have 0 as an address

characterization for purposes ofdigital calibration to plaut standards. 
Digital trim includes two separate operations: sensor trim and analog Transmitter Security Jumper-selectable feature that prevents accidental or deliberate
output trim. changea to configuration data. 

Failure Mode Alarm Tranamitter function that drives the analog output to a jumper. Upper Range Limit (URL) Highest value ofthe measured variable that the transmitter can be
selectabla high or low value in the event of an electronics failure. configured to measure. 

Factory Characterization Factory process during which each sensor module is subjected to Upper Range Value (URV) Highest value orthe measured variable that the anolog output ofthe 
pressures and temperatures covering the full operating range. transmitter is currently conligured to mellsure.
The sensor module memory stores data generated from this process 
for use by the uucroprocessor in correcting the transmitter output Zero Trim A zero-based, one-point adjustment used in differential pressure
during operation. applications to compensate for mounting position effects or zero shift 

caused by static pressure.. 
Full Trim Senaor trim function in which two accurate, end.point pressures are 

applied and all output is linearized between them. The selected end 
points should always be equal to or outside the LRV and URY. 

HART (Highway Communical.ions standard that provides simultaneous analog and 
digital signal transß1isaion between control rooms and field devicesAddressable Remote 

Transducer) Protocol such as transmittera. All Rosemount SMART FAMILY products 
communicate using the HART protocol. 

Lower Range Limit (LRL) Lowest value orthe measured vnriø.ble that the transmitter can be 
configured to measure. 

G.' G-2 

Rosemount ModeJ 1151 Smart Pressure Transmitters 

a 5 V 
ON/OFF Key A-6 Sending Data to thc Trnsmitter 2-7 VcntJrliin Valves 3-8-I On-linc Configurition Seiisor 

TransmitterSllcurity 2-2 Connecting to the Electrical W 
Optional Plug.in Meter 4.10 Housing 4.8 Wiring 3.12

A E Board Spacers C-10 Options neffiivalfrumEluctncal Signol Terminals 3-12 
AccesllRequiremonts Eloctrical Housing 4-7,4-8 Eloctrical Conside\"tioos 3-11 LCD Meto.r 3-16 Housing 4-7 'lcstTerminals 3-12Sensor Module Checkout 4.10Circuit Side of Electronic~ Electrical Installation Ellvininmental 

Housing 3-4 Considenitions 3.11 Considcriitions 3.15 Headur Boiird Connections 
Z 

ExteriorofElcctronics Grounding 3.12 General Consideratiuns 3.3 (Figure 9-4) 4-11 
Housing 3-4 Powcr Supply 3-11 HEizardous Lociitions 3-15 PurformanccSpecificotions 5-7 ScnsorTrim 2.12 Zcro and Integrol Span Buttons 2-10 

PnicCls Flange Orientiition 3-3 Sign:il and Test Terminals 3.12 McchoniclilConsidcrations 3-3 Physical Spucifications. Standard Sottng Output Unit... 2-5 ZcruTrim 2.13 
Conliguriition 5+8 Settng the Loop to Manuiil 2-7Terminal Side of Electronic!! Wiring 3-12 Mounting Briicket Options 3-10 PipingHousing 3-4 Entity Approvals 5-2,5-4 Mounting Considerations 3-10 Signal Terminals 3.12

Impulse Piping 3-8 Signal Wiring Grounding 3-13Action Keys Environmental Conaider:itions 3-15 Power Supply Loiid Power Suiiply 3-11 Smiirt Retrofit Kit C.1OHot Key A-6 Environmcntal RcquireinenL- Limitations 3-1) 
ON/OFF Kiy A-6 MiiuntingRequiremenL- 3-7 Proceiis Con!lideritioiis 3-9 Load Limitatiuns 3.11 Softaro Defincd Function Keys B-6

Process Considerations 3.9Up Arrw Key A-6 E:'terior of Elcdronicii Housing 3.4 Signal Wiring Grounding 3-13 
Process Flange Orientation 3.3 

Specifications and Reference 
Alphanumeiic and Shift Keys B.6 Smnrt Retrofit Kit 0-10 nota 5-1 
Amplifer Board Standoffa C-5 JnstalilitionDiagrams Process Sensor Body 4.6,4-8 FunctionalSpccirii:tions 5-1 
Analog Electronics (Figure 12-1) C-3 Impulse Piping 3-7 Process Variable 2-4 Modol1151 Tninsmitter Rsnge 
Analog ElectroniC! Assembly C-2 

Filter Terminiil Blocks Integral Span and Zero Buttons 2-10 Avoilability 5-1 
Approvals 5.2,5-4 

Installiition 3.19 R Performoncii Specifications 5-7 
Fun Trim 2-12 K Rnngmibility 5-1 Physical Specilii:tions Standard 
Functiiin Iúys

B Help Key A.7 Keypad Reii~sembly Procedure 4-8 Configuration 5-8 

Board Spacers C_iO Home Key A-7 Action Kcya A-6 Connecting the Electric6l Rangeability (Table 10.1) 5.1 
Hou~ing to the Sensor 4-8 Stiirtup

BrackeL. Functional Specifcations 5-1 Hot Key A-6 ElectriclilHousing 4-8 Testing Equipment and Loop 2-4
Mounting Options 3-10 Optional Plug-in Muter 4-10 StlHlm 

G Process Sensor Body 4-8 Mounting RequireIßcnL- 3-7 
Go. LCDMeter 3-16 Rcmoving Powcr 0-3 

Calibrate the Sensor 2-12 Mounting Requirements 3-7 Assembly 3-17 Removing the Amplifier Buai'd T 
Certificiitions 5.2,5.4 Grounding 3-12 Conligurntion 3.16 Stondoffs C-5 Taps 3-7
Characterization Effects on Accuracy for Fast Specifications 5-30 Removing the Analog Elcctronics Tcrminal Block 

Before Charactrizing the Sample Computers 3.14 Liquid Assembly C-2 
Transmitter C-13 Transmitter Case 3-13 Mounting Rcquirements 3-7 Removing the Sen.~or from the Ekc-

Specifications 5-31 

Characterizing with a Modcl 275 triciIHousing 4-7 Tenninal Side of Electronics 

Cominuniciitor C-13 
H M Riminging tho Transmitter 

Housing 3-4 
TerminaL... 3-12Checking the Transmittcr

Output 2-4 HAT Communicator MainLonance Using the Integral Span and Zero 
Signal 3-12Buttons 2-10 

Circuit Side ofEledronics Datil Entry A-7, B-6 Roaasembly Proccdure 4-8 Rctrofi Kit C.10 Test 3.12 
Housing 3-4 HaznrdousLocotions 3-15 Return ofMiiterisl 4-11 Retrofitting the Modol1151 Trons- Test Tenninals 3-12 

Commissioning the Model 3051 with Heador Boord Connections Sensor Module Checkout 4-10 mittor Transient Protectiun 
6 HAT.Based Communicator 2-3 (Figurii 9-4) 4-11 Troubleshooting Symptoms and Installng tho Boiird Installation 3-19 

Cominisaioning the Transmitter on Housing Corrective Action (Table Splicers C.10 Trnsmitter 
thcBonch 2-1 ElcctrcaI4-7,4-8 9-2)4-3 Instsllng the Smiirt Retrofit Disassembly 

Conligurntion Connecting Sensor 4-8 Mechanical Installation Kit C.10 Electrical Housing 4-7ConsideTltiona 3-3 Modcl 1151Analog Electronics Proccss Sensor Body 4.6LCD Mcter 3.16 Sensor Removal 4.7 Model 1151 Analog Electronics. (Figure 12-11 C-3 Romoving the Sensor fromStandard 5-8 Elcctninic (Figure 12-1) C.3 Removing Power C.3 the Electrical Housing 4.7Connections CircuitSidli 3-4 Mounting Brackct Options Romovingtho AnologElcctronics Trsn~mitter ExplodedElectrical Housing to the Exterior 3-4 (Figure 4-2) 3-10 Assembly C.2 View 4-6Scnsor 4-8 Terminnl Side 3-4 Mounting Considcriitions 3-10
He6der Board (Figure 9-4) 4-11 Rotation 3-4 Mounting Requirements 3-7 

ReturnofMliteriIi14.11 RangIiAvo.ilabilty(115l) 5-1 
RcvicwingTni.nsmitter Configuration Secuiity 2-2 

D 
DrainNont Valves 3-8 DElta 2-4 Transmitter Case 3-13Impulae Piping 3-8 Rotating Housing 3-4 Troubleshooting Symptoms iind Cur.Dedicated Keys B-5 Impui~e Piping 3-8 T:ips 3-7 

rcctiveAction (Table9-2) 4-3Digihil Trim (Analog OutputTrIiii Imtallstion Diagramii 3-7
and Sensor Trm) 2-12 Iosta1l6tion 3.19

DrainNent Viilvea 3-8 

,-, '-2 
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MAINTAIN BLOWER RELIABILITY AND PERFORMANCE 
WITH GENUINE GARDNER DENVER 

PARTS AND SUPPORT SERVICES 

for immediate emergency
Factory genuine parts, inanufactured to design toler- in Memphis, Tennessee, 

response.
ances, are developed for optimum dependabilty ­


can support your
Yoùr AUTHORIZED DISTRIBUTOR
specifically for your blower. Design and material innovå­

tions are born from years of experience with hundreds blower investment with these services: 
of different blower applications. When you specify 
factory genuine parts you are assured ot receiving parts 

1. Trained parts technical representatives to assist 

you in selecting the correct replacement parts.
that incorporate the most current design advancements 

2. Complete. . . manufactured in our state-f-th~art blower factory inventory 'of new machin~s and new, 
under exacting quality standards. genuine factory parts. 

3. A full line of factory tested AEON TM PDt,lowerlubri-"
Your AUTHORIZED DISTRIBUTOR offers all the cants specifically formulated for optimûm perfor­
backup you require. A worldwide network of authorized mance in all blowers. .

distributors provides the finest product support in the 

4. Authorized Distributor service technicians areblower industry. 
factory-trained and skiled in blower maintenance 
and repair. They are ready to respond and assistYour local AUTHORIZED DISTRIBUTOR maintains a 

is also backed by you by providing fast, expert maintenance and 
large inventory of genuine parts and 


direct access to our Master Distribution Genter (MDC) 
repair services. 

INSTRUCTIONS FOR DETERMINING BLOWER CONFIGURATION 

1; Face the blower drive shaft. when the drive shaft is above the horizontal center 
line of the blower. 

i'-- 2. In a VERTICAL configuration, air flow is horizontaL. 5. In a horizontal configuration, a RIGHT HAND 
3. . In a HORIZONTAL configuration, air flow is vertcal. exists when the drive shaft is to the right of the vert­

4. In a vertical èonfiguration, a BOTTOM HAND cal center line of the blower: A LEFT HAND exists 
when the drive shaft is to the left of the vertical. exists when the drive shaft is below the horizontal 

center line of the blower. A TOP HAND exists center line of the blower. 

INSTRUCTIONS FOR ORDERING REPAIR PARTS 

contact yöur nearest AUTHORIZED FACTORY DISTRIBUTOR.
For pricing and ordering infôrmatiòn, 


When ordering parts, specify Blower MODEL and SERIAL NUMBER (see nameplate on unit)" . ­


experience of your AUTHORIZED DISTRIBUTOR and let them assisfyou in making
Rely upon the knowledge and
the proper parts selection for your blower. .

For the location of your local authorized Gardner Denver blower distributor refer to the yellow pages of your 
phone directory or contact: 

Gardner Denver Blower Division 
100 Gardner Pàrk 
Peachtree City, GA 30269 
Phone: (770) 632-5000 

I J 
(800) 982-3009 

Fax: (770) 486-5629


I-
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GARDNER DENVER LUBRICANT ORDER INFORMATION 

Re-o'rder Part Numbers for Factory-Recommended Lubricants. 

Gear End 
AEON PO Synthetic Lubricant or AEON PO-Food Grade Synthetic Lubricant 

,. 

AEON PD Synthetic Lubricant 

Description Part Number 

1 Quart. 28G23. 

Case/12Quarts 28G24 

5 Gallon Pail 28G25 

55 Gallon Drum 28G28 

AEONPD..Food Grade Synthetic Lubricant 

Description Part Number 

1 Quart 28H97 

Case/12Quarts 28H98 

5 Gallon Pail 28H99 

55 Gallon Drum 28H 100 

Drive End 

AEON PO Grease 

Description Part Number


Case/10 Tubes 28H283 

Call yourlocalSutorbilt Distributor 
 to place your order for Gardne( Denver lubricants. Your
Authori ed Gardner Denver Distributor is:c kenll '3/0-


f1 -Serîr.. 

If you need to locate your nearest distributor, 
 please call Customer Service at (770) 632-5000 
or (800) 982-3009. 

;

. \., 
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FOREWORD


advanced engineering and skiled manufacturing. To be assured of receiving maxi-
Sutorbilt(I blowers are the result of 
 writtenin its operation and maintenance. This book is 

'mum service from this machine the owner must exercise care
'. 

to give the operator and maintenance department essential information for day-ta-day operation, maintenance and 
adjustment. Careful adherence to these instructions wil result in economical operation and minimum downtime. 

ÂDANGER..' ....., 
personalwil cause severe 

Danger is used to indicate thepresence.Qf a hazrd which 

injury, death, or substantial propert damage if the warning is ignored. 

~ WARNING


of a hazrd which can cause severe person-
is used to indicate the presence


Warning. 

ai'injury, death, or substantial propert damå.geif the warning is ignored. 

lt CAUT ION


to indicate the presencf! of "a hazard which wil or can calJse minor. Caution is used 


personal injury or propert damage if the warning is ignored. 

.-­

NOT I CE 

Notice is used to notify people of installation, operation or maintenance information 
which is important but not hazard-related. 

" 

(. 
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SAFETY PRECAUTIONS


Safety is everybody's business and is based on your use of good common sense. All situations or circumstances 
èannot always be predicted and covered by 
 established rules. Therefore, use your past experience, watch out for 
safety hazards and becautiòus. Some general safety precautions are given below: 

,ÂOANGER 

Failure to observe these notices .could result in injury to or death of personneL. 

blower inlet and discharge ports,re-". ' Keep fil1'gersand clothingawày from 


volving belts, sheaves, drive coupling, etc. 

. Do not use the air discharge from this unit for breathing - not suitable for hu­
man consumption. 

. Do not loosen or remove the oil filer plug, drain plugs, covers, or break 
 any 
connections, etc., 
 in the blower air or oil system until the unit is shut down 

relieved.and the air pressure has been 


., Electrical shock can and may be fataL.


. Blower unit must be grounded in 
 accordance with the National Electrical 
Code. A ground jumper equal to the size of the equipment ground conductor 
must be used to connect 
 the blower motor base .to the unit base~ 

. Open main disconnect switch, tag and lockout before working on the control. 

. Disconnect the blower unit from its power source, tag and lockout before


working on the unit - the machine may be automatically controlled and may 
start at any time. 

it WARNING

. 

Failure to observe these notices could result in damage to equipment. 

. Stop the unit if any repairs or adjustments on or around the blower are re­


quired. 

. Disconnect the blower unit from its power source, tag and lockout before


working on the unit - the machine maybe automatically controlled and may 
start at any time. 

. Do not exceed the rated maximum speed shown on the nameplate. " 

. Do not operate unit if safety devices are not operating properly. Check peri­


odically. Never bypass safety devices. 
-, 
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SUTORBIL T LEGEND SERIES BLOWERS

MATRIX/MENU 

. NOTICE TO CUSTOMER - To find the construction options for GAP
your blower unit, FILL IN THE BALANCE OF LETTERS OR 
NUMBERS FROM YOUR UNIT NAMEPLATE 1234567COLUMN NUMBER: 

. FOLLOW THE LINE DOWN AND OVER FROM EACH SPACE 
THUS'FILLED1N TO .FIND THE.. APPROPRIATE 
OONSTRUCTION OPTION WITH WHICH YOUR MACHINE 

EQUIPPED.IS 

COLUMN 1 - BASIC DESIGNATOR


COLUMN 2 - PRODUCT FAMILY


COLUMN 3 - GEAR DIAMETER
A ~ E ~

B. 3" G.' 7"
C. 4" H. 8"
E. 5"

COLUMN 4 - CASE LENGTH


L - Low Pressure


M - Medium Pressure


H - High Pressure


COLUMN 5 - CONFIGURATION


A. Vêrtical;.Top Hari~entralTimed

B. Vertical-Bottom Hand-Central limed

C. Horizontal-Left Hand-Central Timed

D. Horizontal-Right Hand-Central Timed

COLUMN 6 - DESIGN VERSION 

COLUMN 7 - ADDITIONAL DESCRIPTION 

A Lip Seal 
B. Mechanical Seal

58-7-621 Page vii 



INTRODUCTION 
YOUR KEY TO TROUBLE FREE SERVICE 

Thank you for investing in Sutorbilt quality. The Sutor- nance procedures that you must observe to assure op­
bilt reputation for rugged dependability has been timum blower performance. There is no guesswork in 
earned by over 50 years of service in demanding, in- the manufacture of your highly advanced Sutorbilt 
dustrial operations where downtime cannot be toler- blower arid there must be none in prèparingthe blower 
ated and efficient blower performance is expected. to get the job done in the field. 

Your Sutorbilt blower is a precision engineered blower The purpose of this. manual is to help you .properly
that hasbèen carefully manufactured and thoroughly install,. operate and maintain your Sutorbil blOwer. It is
tested at the state-of-the-art Gardner Denver Blower essential that you review all sections of this iiånual in
Factory in Sedalia, Missouri. 

preparation for installng your blower. Follow the 
As with other precision machinerY, there are several instructions carefully and you wil be rewarded with 

trouble-free Sutorbilt service. . . year in and
relatìvely simple installation, operation and mainte- yearout. 

WHERE TO CALL FOR SUTORBILT BLOWER ASSISTANCE: 

For prompt professional Sutorbilt service always contact your authonzed Sutorbilt Distnbutor first. If you do not know 
your authonzed Sutorbilt Distributor, contact the numbers below for immediate assistance. 

SUTORBILT CUSTOMER SERVICE (770) 632-5000

SUTORBIL T FACTORY SERVICE DEPARTMENT (770) 632-5000

SUTORBIL T HEADQUARTERS: GARDNER DENVER BLOWER DIVISION 

100 GARDNER PARK 

PEACHTREE CITY, GA 30269 

PHONE: (770) 632-5000 FAX: (770) 486-5629 

IMPORTANT SUTORBILT TELEPHONE NUMBERS 

YOUR AUTHORIZED SOTORBILT DISTRIBUTOR 

NAME: 

TELEPHONE: 

FAX: 

CONTACT: 

THANKS... FOR THE PRIVILEGE OF SERVING YOU WITH DEPENDABLE SUTORBILT QUALITY. -., 
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SECTION 1 
EQUIPMENT CHECK

/ 
~, 

Before uncrating, check the packirig slip carefully to be 
sure all the,parts have been received. All accessories 
are listed as separate items on the pcicking slip, and 

. small important accessories such as relief valves can
item . on the packing

be overlooked or lost After every 


checked off, uncrate carefully.slip has been 

NOTICE 

a claim with the carrier forRegister 

lost or damaged equipment. 

. 

&. WARNING 

cautioned . to provideCustomers are 


adequate protection, warning and 
safety equipment necessary to protect 
personnel' against hazrds. involved in

installatiOn and operation of this

facilty.system or

equipment in. the 


STORAGE 

Your Sutorbilt Blower was packaged at the factory with 
adequate protection to permit normal storage for up to 
six (6) months. 

If the unit is to be stored under adverse conditions or 
for extended periods of time, the following additional 
measures should be taken to prevent damage. 

blower in a clean, dry, heated (if pos­1. Store the 

sible) area. 

2. Make certain inlet and discharge air ports are
tightly covered to prevent foreign material from 
entering the air box. 

3. All exposed, non-painted surfaces should be pro-

tected against rust and corrosion.


4. Provide adequate protection to avoid accidental
mechanical damage. 

5. In high humidity or corrosive environments, addi-

tional measures may barequiredto prevent rust­
ing of the blower internal surfaces. 

fL 6. To prevent rusting of gears, bearings, etc., the oil
\'é. reservoirs may be filed with normal operating oiL. 

~ CAUTION

. 

Before running the blower, drain.the 
oil and replace to the proper operat­
ing level with clean, fresh lubricant. 

7. Rotate the blower shaft (10 to 25 turns) weekly

during storàge. Inspect the blower shaft (near the 
shaft seal area) monthly and spray with rust inhibi­
tor if needed. 

8. For long term storage (over six (6) months),

contact Sutorbilt Customer Service for recom­
mendations. 

REMOVING. PROTECTIVE MATERIALS 

The shaft extension is protected with rust inhibitor
solvent. 

which can be removed with any standard 


,& CAUT ION 

the 
Follow the safety directions of 


solvent manufacturer.


Blower inlet and outlet are temporarily capped to keep 
out dirt and other contaminants during shipment.


These covers must be removed before start-up. '


The internal. surfaces of all Sutorbilt units are mist 
sprayed with a rust preventative to protect the machine 
during shipment. Remove this film upon initial startup, 
using any commercial safety solvent. Position the 
blower so that the inlet and discharge connections are 
in the vertical position (vertical airflow). On vertically 
mounted units, it wil be necessary to lay the unit on its 
side supporting the ends of the unit so as not to restrict 

the bottom side. Place a shallow pan on thethe port on 


under side of the unit. With the blower disconnected 
from power, spray the solvent in the top port, rotating 
the impellers by spinning the shaft manually. Continue 
this procedure until the unit is visibly clean. 

LÎ WARNING 

Rotating components wil çause se­
vere injury in case. of personal contact. 
Keep hands and loose clothing away 
from blower inlet and discharge ports. 
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SECTION 2 
INSTAllATION 

LOCATION 

If possible,)nstal theblowér in a well lit, clean, dry place 
with plenty of room for mspection and maintenance. 

FOUNDATIONS 

For. permanent iiistallations we recommend concrete 
foundations be provided, and the equipment should be 

concrete. It is necessary that a suitablegrouted,to the 


;base be used; such as a steel combination base under 
motor, or a separate sole plate under each.blower and 

Before grouting, equipment must be leveled, free of all 
strains, and anchored so no movement wil occur dur­
ing setting of grout .Aftergrout has completely hard­
ened, a recheck is necessary to compensate for shrink­
age, etc. If required, add shims under blower feet after 
final tightenihg'of'foUhdåtion anchor bolts. to remove 
strain from the blower housing. 

Where jack screws 
 or wedges are used during grout­
ing, they must be backed off or removed before final 
tightening of anchqr bolts, 

Where a concrete foundation is not feasible, care must 
betaken to insure that equipment is firmly anchored to 
adequate structural members, restricting movement 
and vibration . 

MOUNTING CONFIGURATIONS


The blower flex-mount design enables horizontal and 
vertical mounting configurations with top. or bottom 
hand, right or left hand shaft positioning. The units are 
center timed allowing rotation 
 in either direction (refer 
to FIGURE 1). If converting a blower from vertical to 
horizontal, or horizontal to vertical mounting configura­
tion, additional mounting feet wil be required. 

REPOSITIONING THE MOUNTING FEET: 

1. Position the mounting feet to the desired location

and snug the capscrew.


2. Place the blower on its feet on a flat surface.

3. Loosen mounting feet capscrews and level unit
up. The bench . or blower base flatness should be 
within .002 of an inch.


. 

NOTICE 

If the unit is not flat within .002 of an 
inch,it wil be necessary to shim 
 the 
blower feet at installation. 

VERT ieAL CONF I GURA T ION


(BH) TOP HAND DRIVE (TH)BOTTOM HAND DRIVE 

CLOCWISE COlRCLOCWISE CLQOWISE COUTERCLQOWISE 
SHT ROTATION SlT ROTATION SHFT ROTATION SHAT ROTATION


HOR I ZONT AL CONF I GURA T I ON 

HAND LEFT HAND DR I VE ( LH)OUT IN 

OUT IN IN OLN 
CLQOWISE COUTERCLOCKWISE CLOCKWI SE COTERCLOCKWISE 

SHT ROTAtiON SHAFT ROTATION SHT ROTATION SHAT ROTATION


FIGURE 1 - BLOWER MOUNTING CONFIGURATIONS 
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4. Secure the mounting feet capscrews to the torque

value in FIGURE 25, page 24. 

NOTICE 
. 

When changing mounting,configura-
to reposition

tion, it may be necessary 


vent plug (8), and drain plug (A). Re­
fer to FIGURE 3, page 7, for correct 
location. 

DRIVE INSTALLATION


When selecting a V-belt drive, check to be sure the 
shaft overhung load limitation is not exceeded. Refer 
to FIGURE 2, page 5, for overhung load calculations 
and limitations. 

carefully aligned. Motor and blowerBelt drives must be 


pulleys must be parallel to each other and in the same 
should be carefully

plane within 1/32 inch. Belt tension 


adjusted to the belt manufaCturer's recommendation 
using a belt tension gauge. Check tension frequently 
during the first day of operation. 

~ WARNING


heavyleads to
Overtightening belts 


bearing loads and premature failure. 

On the direct connected units, alignment and lubrica. 
tibn of couplings to specifications of the coupling


manufacturer is very important.. When mounted drives 
are supplied from the factory, proper alignment has 
been established before shipment. However, during 
shipping, handling and installation, it is likely that the 
alignment has been disturbed and final.adjustment 
must be made before startup. 

~ WARNING


Exceeding overhung load limitations 
leads to unwarrantable premature
l failure and shaft breakage.bearing 

L 

The location of the sheave on the blower shaft greatly 
affects the stress in the shaft. The optimum blower 
sheave positioning is as close as possible to the blower 
drive cover, not to exceed dimension "C" in Drive Shaft 
Ilustration, FIGURE 2, page 5. 

The calculated shaft moment must not exceed the 
allowable moment listed in Maximum Allow-maximum 

able Moment Chart, FIGURE 2, page 5. If the calcu­
exceeds, the maximum allowablelated shaft moment 


moment: 

. Increase Sheave Diameters to Reduce Belt Pull


. Use Jackshaft Drive


. Use Direct Coupled or Gearbox Drive


To calculate shaft moment for a given V-Belt Drive 
Arrangement: 

1. Use the formula for Calculation of Belt Pull,
FIGURE 2, page s;'to calculate belt pulL. Refer 

Factor Chart, FIGURE 2, pageto Arc of Contact 


5. 

for 
2. Insert the calculated beltpull into the formula 

Calculation of Shaft Moment, FIGURE 2, page
shaft moment.5, to arrive atthe calculated 


PIPING 

Inlet and discharge connections on all blowers. are 
large enough to handle maximum volume with mini­
mum friction loss. Reducing the pipe diameter on either 

create additional line lossinlet or discharge wil only 


and increase the overall pressure differentiaL. 

Excessive weight of piping and fittings wil cause inter­
nal misalignment and premature wear. Never allow the 
blower to carry the weight of the pipe. If possible, a 

joint should be installedspool òr ~Ieeve-type expansion 


the unit and the piping. Where a flexiblebetween 

con.nection is not practical, the weight of the rigid con­
. nection must be separately supported.


All system piping musfbe cleaned internally before 
connecting to the blower. 

~ WARNING


Sutorbilt blowers arè shipped' dry


fromtl:e factory. Do not attempt to


operate the blower before following
proper lubrication instructions.
Perrnanent damage to the gears, 
bearings and seals wiii occur. 
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MAIN
BEAR~. DRIVE COVER 

Dimensions Maximum 
Gear (I riches) Allowable 
Diameter Moment !M


I(Inches) A B; C (LI3IN) 
(Max) 

2 .38 146 
3 .38 385 
4 .38 . 490 
5 .38 1245 

rC (MAX) . 

A 

MAXIMUM ALLOWABLE MOMENT DRIVE SHAFT ILLUSTRATION 

Z Ac Z .Ac Z Ac Z Ac Z Ac 

. 0.000 1 ~oo 0.250 0.966 0.500 0.926 0;750 0.879 1.000 0.823 1.250 0.751 
0.025 0.997 0,275 0.962 0.525 0.922 0.775 0.874 1.025 0;816 1.275 0.742 
0.050 0.994 0.300 0.958 0.550 0.917 0.800 0.869 1.050 0.810 1.300 0.734 
0.075 0.990 0.325 0.954 0.575 0.913 0.825 0.864 1.075 0.803 1.325 0.725 

,0.100 0.987. 9.350 0.951 0.600 0.908 0.850 0.858 1. 00 0.796 1.350 0.716 
0.125 0.983 0.375 0.947 0.625 0.904 0.875 0.852 1.125 0.789 1.375 0.706 
0.150 0.980 0.400 0.943 0.650 0.899 0.900 0.847 1.50 0.782 1.400 0.697 
0.175 0.977 0.425 0.939 0.675 0.894 0.925 0.841 1.175 0.774 1.425 .0.687 
0.200 0.973 0.45 0.935 0.700 0.889 0.950 0.835 1.200 0.767 
0.225 0.969 0.475 0.930 0.725 0.884 0,975 '0.829 1.225 0.759 

ARC OF CONTACT FACTORS ,
'i 

Belt Pull = .( 2.5:. Ac ) ( 1259.~4xHp x S.F. ). Ac . D x RPM 

Key: Ac = Arc of Contact Factor (Refer to Arc of Contact Factors Chart above) 
lip = Blower Hornepowerfór Operating Conditions 
S.F. = Actuçll Driye Sêìvice Factor 
D = Blower Sheave Pitch Diameter in Inches 
RPM = Biower Sheave Speed 
Z = 

(Large Sheave Pitch Diameter (in) - Small Sheave Pitch Diameter (ih))Sheave Center Distance (in) .


CALCULATION OF BELT PULL 

Shaft Moment (LI3IN) = Belt Pull x ( B + C + (Shecw; Width))


CALCULATION OF SHAFT MOMENT 

. FIGURE 2 - BELT DRIVE OVERHUNG LOAD CALCULATIONS 
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AIR FILTERS AND FILTER SILENCERS 

/ 
\. 

Lß W~RNING 

air filters is one .of theServicing the 


mo~t important maintenance opera-
insure long

tions to be performed to 


blower life. 

filter elements is not time pre- .Servicing frequency of 


dictable. A diferential pressure indicator, with a contin­
uous gauge reading, should be installed across the 
inlet filter. It wil tell how much of the service lie of the 
filter elemènt has been used. It wil also eliminate both 
premature filter servicing and premature blower failure 

due to a plugged filter when the filter pressure drop is 
used to establish maintenance points. .


In all cases refer to the filter manufacturer's service 
instructions. Due to the many types of filters, it is not 
practical to give specific instructions covering all


models. 

NOTICE 

No matter what type of filter is used, al­
ways make sure all seäts,gâskets, 
clamps and hose connections on the

absolutely air.filter and inlet line . are 

filter is serviced,tight. Each time the 

inspect interior of the blower fòr curt. 
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SECTION 3 
LUBRICATION 

\( 

GEAR END

A. OIL DRAIN PLUG
B: VENT PLUG I BREATHER lOll FILL
C. GREASE FITTINGS
E. GREASE VENTS
H. OIL LEVEL PLUG I GAUGE

FIGURE 3 - lUBRICATION


DRIVE END LUBRICATION


Drive end bearings are grease lubricated at the factory 
with Lithium Complex based grease. For relubrica­


tion, use Gardner Denver AEON PO Grease, Part 
Number 28H283. AEON PD Grease is a high tempera­
ture, high performance grease that is formulated with 
antiwear additives to provide superior service under 
the severe operating conditions of positive displace­
ment blowers. It contains rust inhibitors which provide 
excellent protection against rust and corrosion. 

Order AEON PO Grease from your 5utorbilt
Distributor or call Gardner Denver Customer 
Service at 800-982-3009 (770-32-5000) to find 
your nearest distributor. 

If you choose not to use AEOI\ PD Grease, select a 
compatible base grease. The grease should be NLGI 
Grade 2 EP, contain rust inhibitors, and be suitable for 
blower discharge temperatures up to 3500 F (17r C).


Completely clean. or purge the factory-filed grease 
from the blower. Do not mix different types of 
grease as they may not be compatible. Substitu­
tions may cause early bearing failure. 

. Ae-rease bearings every 500 hours of operation. 
Lubricate each bearing through the grease fittings lo­
cated at C in FIGURE 3 (2 places). When re-reasing. 
the old grease wil be forced out of the vents (E in 
FIGURE 3). To prevent damage to seals. these vents 
must be open at all times. .


Lt WARNING


Do not over-grease bearings as this 
could cause premature. bearing

failure. 

GEAR END LUBRICATION 

At the gear end, the timing gear teeth are lubricated by 
being partially submerged in oiL. The gear teeth serve 
as oil slingersfor gear end bearings. 

Approximate oil sump capacities are listed in 
FIGURE 4, page 8. 
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RECOMMENDED LUBRICANT 

Gear 
. .'Diamater Vertical Horizontal 

,. 

2" 1/4 PT. 1 12 PT. 

I. 3" 113 PT. 2/3 PT. 

4" 3/4 PT. 1 PT. 

1 PT. 2-1/4 PT.
5" 

FIGURE 4 - APPROXIMATE OIL CAPACITIES


The factory recommended lubricant is AEON PO 
Synthetic Lubricant. AEON PO is formulated espe­
cially fórpositive displacement blowers to provide max­
imum protection at any temperature. One fillng of 
AEON PO wil last a minimum of 4. times longer than a 
premium mineral oil, depending on actual operating 
conditións. AEON PD contains a special additive pack­
agé designed for greâter rust and corrosion protection. 

Order AEON PO from your Sutorbilt Distributor or
Denver Customer' Service atcall Gardner 


800-982-3009 (n0-32-5000) to find your nearest
avail-is also


distributor. A food-grade formula 


able. Part numbers are listed below. 

AEON PO Lubricant 
PartDescription Number 

1 Quart 28G23 
Case/12Quarts 28G24 
5 Gallon Pail 28G25 
55 Gallon Drum 28G28 

AEON PO Food Grade Lubricant 

Description Part Number 

1 Quart 28H97 
Case/12Quarts 28H98 
5 Gallon Pail 28H99 
55 Gallon Drum 28H100 

FIGURE 5 - AEON PO SYNTHETIC LUBRICANT


SB-7-621 

NOTICE 

oil in

Machines are shipped without 


beforethe sump. Do not operate 


adding lubricant. 

LUBRICATION INSTRUCTIONS


Filing Procedure (For 2" and 3" sizes) 
level plugthe oil
Refer to FIGURE 3, page 7. Remove 


(H) and the square head vented oil fil plug (B) from the
gear cover. Add oil to the gear case until oil drips out 

level hole (H). Secure plugs in their correctof the oil 


location. 

Filing procedure (For 4" and 5" sizes)
breather (B)

Refer to FIGURE 3, page 7. Remove the 


from the gear cover. Add oil to the gear case until oil 
reaches the center of the oil level gauge (H). Secure 
breather (B) in the gear cover. 

proper leveL. The
Add fresh oil as required to maintain 


level should be at the middle ofthesight glass whenoil 

the machine is not operating. 

Lh WARNING 

Do not overfil as this. \'il tend to 
cause excessive heating of the gears 
and may damage the unit. 

AEON PD Synthetic Lubricant should be drained.after 
6000 hours of operation. Be-fil with fresh AEON PO 

above oil-hange

oiL. If mineral oil is used, perform the 


1500 hours. Recommended
maintenance every 


service intervals are for normal blower operating condi­
tions. Severe operating conditions may warrant more 
frequent oil changes. Laboratory analysis of lubricant 
should be used to help determine the optimum oil 
change intervaL. 

For best performance and equipment protection, use 
AEON PO Synthetic Lubricant, which has been spècifi­
cally formulated for positive displacement blowers. If 
you choose not to use AEON PO Synthetic Blower 
Lubricant, select an oil with rust and oxidation inhibi­
tors, anti-foam additives, and the viscosities listed in 
FIGURE 6, page 9. Do not use an oil that contains EP-
additives. 
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--

Drain the current lubricant as thoroughly as 
 possible. 
Refil with the new lubricant. Fil to normal
NOTICE level of the 
blower, which is at the middle of the sight glass when 
the machine is not operating. Run the blower for onea change isFlush the oil. whenever 

oil to another. hour. Shut off the blower and drain the lubricant com­
måde fr()n1one type of - -­
 pletely. Refil the blower again with the new lubricant. 

Blower Ambient Temperature-

Discharge 
Temperature Less than1 0° F * 10° F to 32° F ** 32 ° F to 90 ° F Greater than 90° F 

Less than 32 ° F ISO 100:t ISO 100 :t 
_ (0° C) 

32° F to 100° F ISO 100 :t ISO 100 :t iSO 150 :t 
(0° C to 38° C) 

10Qo F to 225° F - ISO 100 :t ISO 100 :t ISO 150:t ISO 220 :t 
(38° C to 105° C) 

225° F to 300° F iSO 150:t ISO 150 :t ISO 220 :t ISO 220 :t 
(105° C to 149° C) 

Greater than 300° F *** :t *** :t 

(149° C)


* 
For amQient temperatures less than 10° F, but not less than .,206 F, the use of oil sump 
 heaters, 
heated enclosures or synthetic lubricant is required. 

** 
For ambient temperatures 10° F to 32° F, the use of oil sump heaters, heated enclosures or 
synthetic lubricant is recommended. 

*** The lubricant viscosity must be 70 SUS minimum at the lubricant operating temperature. 

The pour point of the lubricant should be at least 5° to 10° F below the minimum expected ambient 
temperature. 

For continuous operation, Where the lubricant temperature 
 exceeds 200° F, synthetic lubricant 
is recommended. 

:t The recommended operating range for AEON PO Synthetic Lubricant. 

FIGURE 6 - LUBRICATION RECOMMENDATION 

\. 
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SECTION 4 
OPERATION 

Future operating problems can be avoided if proper 
precautions are observed when the equipment is first 
put into service. 

Before starting under power, the blower should be 
turned over by h~:md tò make certin th.ere i~. no binding, 
or internal contact. 

Each size blower has limits on pressure differential, 
running speed, and discharge temperature which must 
not be exceeded. These limits are shown in the follow­
ing tabulation. 

ii WARNING

. 

Operating beyond the specified oper­
ating limitations wil result in damage 
tó the unit.e . .


It is important that the pressures and temperatures are 
measured directly at the ports of the blower to avoid er­


ror that may be caused by intervening pipe runs,. fit-
tings,etc. 

Relief valves should be used to protect against exêes­

sive pressure or vacuum conditions. These valves 
should be tested at initial starup to be sure they are ad­
justed to relieve at or below the maximum pressure dif­
ferential rating of the blower. 

NOT I CE 

Relief valves should be placed as
the blower inletclose as possible to 


or discharge. 

at a lower
In some instances, pressure may be relieved 


point than the blower maximum in order tò protect the 
the equipment served by the blower.motor or 


. Discharge temperature switches are recommended to 
protect against excessive inlet restriction or inlet tem­
peratures. Check valves in the discharge line on pres-

blowers and. in the- inlet line on vacuum blowerssure 

to protect the blower from motoringare recommended 


backwards when shut down under load. 

LIMITATIONS 

For information regarding limitations, refer to 
FIGURE 7, below. 

MAXIMUM OPERATING LIMITATIONS 

PRESSURE VACUUM 

SIZE RPM PSI INHG 

2LP 
2MP 
3LP 

5275 
5275 
3600 

7 
12 
7 

14 
15 
14 

3MP 
3HP 
4LP 

3600 
3600 
3600 

12 
15 
7 

15 
16 
14 

4MP 
4HP 
5LP 

3600 
3600 
2850 

10 
15 

7 

16 
16 
14 

5MP 2850 13 16 

5HP 2850 15 16 

DO NOT EXCEED THESE LIMITS 

N aTICE . 

DISCHARGE 
TEMPERATURE OF


285 
315 
260 
280 
320 
260 
285 
310 
260 
280 
300 

Blower speed, line losses, elevation, and increased inlet temperatures 
wil affect the maximum operating limitations. 

FIGURE 7 - MAXIMUM OPERATING LIMITATIONS
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BLOWER STARTUP CHECKLIST


This startup procedure should be followed during the initial installation and after any shutdown periods or after the 
blower has been worked on or moved to a new location. It is suggested that the steps be followed in sequence 

provided.and checked off (V . .) in the boxes 


,. 

D the unit and all piping for foreign material and clean if required.1. Check 

D 2, Check the f1atne$s ~f the feet and the alignment of the drive. Fe.et that are bolted down in a bind 
cän cause case distortion and internal rubbing. Misaligned V-drives cancausettie.impellers to rub 
against the headplates and cause a reduction in the volumetric efficiency of the unit. Misaligned 

ruin bearings. .couplings can 


o the belt tension and alignment. Over-tensioned belts create heavy3. If blòweris V-belt driven, check 

bearing loads which leads to premature failure. 

o 4. Be sure adequate drive guards are in place to protect the operator from severe personal injury from 
incidental contact. 

o 5. Check the unit for proper lubrication. Proper oil level cannot be overemphasized. Too little oil Wil 
ruin bearings çind gears. Too much oil wil cause overheating and can ruin gears and cause other 
damage. Insure drive end bearings are greased. 

0 6. With motor locked out; turn the drive shaft by hand to be certain the impellers do not bind. 

0 7. "Jog" the unit with the motor a few times to check rotation and to be certain it turns freely and 
smoothly. 

0 8. The internal surfaces of all Sutorbil units are mist sprayed with a rust preventive to protect the 
machine during the shipping and installation period. This fim should be removed prior to start-up. 

, 

0 9. Start the unit and operate 15 minutes at no load. During this time, check for hot spots and other 
indications of interference. 

0 10. Apply the load and observe the operation ofthe unit for one hour. Check frequently during the first 
day of operation. 

0 11. If malfunctions occur, do not continua to operate. Problems such as knocking impellers can cause 
serious damage if the unit is operated without correction. 

.. 
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SAFETY PRECAUTIONS 
.. 

1. Do not operate blower with open inlet or outlet port.
J 
.~ not exceed specified vacuum or pressure li- .6 WARNING

2. Do\ 
mitations. 

Do not exceed sheave or coupling
3. Do not operate above or below recommended manufacturers' rim speed limit.blower speed rant)e. 

used where non-sparking4. EJlower is not to be 

equipment is specified. . . 6. The blower and blower discharge piping may be


extremely hot arid can cause skin burns on con­5. Do not operate without belt guard or coupling

shield. tact. 

TROUBLE SHOOTING 

ment needs attention, the operator or repairman shouldNo matter how well the equipment is designed and 
the trouble
be able to locate the cause and correct
manufactured, there may be times when servicing wil 

due to normal wear,the need for adjust- quickly. The Trouble Shooting Chart below is provided
be required 


ment, or various external causes. Wheneverequip~ to assist the mechanic in those respects. 

PROBLEM POSSIBLE CAUSES SOLUTION 

1. Unit out of time. 1. Retime impellers. 
2. Distortion due to improper 2. Check mounting alignment and 

mounting or pipe strains. relieve pipe strains. 
Knocking 3. Excessive pressure differentiaL. 3. Reduce to manufacturer's 

recommended pressure. Examine 
relief valve, re-set if necessary. 

4. Worn gears. 4. Replace timing gears. 
5. Worn bearings. 5. Replace bearings. 

1. Too much oil in gear case. 1. Reduce oil leveL. 

Excessive. blower 2. Too low operating speed. 2. Increase blower speed. 

temperature. 3. Dirt air Filter 3. Clean or replace air fiter. 

4. Clogged filter or muffler. 4. Remove cause of obstruction. 

5. Excessive pressure differentiaL. 5. Reduce pressure differential 
across the blower.


6. Worn impeller clearances. 6. Replace impeller. 

7. Internal contact. 7. Correct clearances. 

1. Insufficient assembled clearances. 1. Correct clearances. 
strain.Impeller end 2. Case or frame distortion. 2. Check mounting and pipe 

or tip drag. 3. Excessive operating pressure. 3. Remove cause. 

4. Excessive operating temperature. 4. Remove cause. 

1. Slipping belts. 1 Tighten belts. 

Lack of volume. 2. Worn èlearances. 2. Re-establish proper clearances. 

3. . Dirt air Filter 3. Clean.or replace air fiter. 

Excessive bearing 1. Improper lubrication. 1. Correct lubrication leveL. Replace 

or gear wear. dirt oiL. 
~ ., 

1. Headplate, gear case or . 1. Clean vents. 

Loss of oiL. drive cover vents plugged. 

(" 2. Worn seaL. 2. Replace seals. 
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SECTION 5 . 
SPECIAL TOOLS REQUIRED 

/. 

ORDER SPECIAL TOOLS BY PART NUMBER. . SEE PAGE: i FOR ORDERING INSTRUCTIONS. 

4- .+­
... ../T... . ... ...... ~ Unit Size .. Part Number+ i + 2" 200GAA340 

3" 201 GAA340+ 1+
4" 202GAA340.~ 5" 203GAA340 

-+ j+ 

FIGURE 8 - PULLER PLATE


FIGURE 9 - GEAR DRIVER . - 208GÄA074 
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Unit Size Part Number 

2" 204GAA074 

3" 205GAA074 

4" 206GAAÓ74 

5" 207GM074 

FIGURE 10 - MECHANICAL SEAL INSTALLATION TOOL


Unit Size Part Number 

2" 200GAA074 

3" 201GM074 
4" 202GAA074 

5" 203GM074 . 

FIGURE 11 - BEARING PRESS TOOL - MECHANICAL SEAL UNITS
.' -' - , . 
('
';i 
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SECTION 6 
DISASSEMBLY INSTRUCTIONS 

N Ot.1 CE 
. 

Numbers in parentheses ( ) refer to 
key numbers in assembly drawings 

and 31.on pages 25, 27; 29 


case by removing drain plug1. Drain oil from gear 

(4). 

2. Remove the spcket head bolts (5) from the gear
cover (3). 

3. Remove the gear cover from the gear headplate.

NOTICE 

plate gasketThe cover and gear head 


tends to bond tightly to both sur­
faces. After socket head bolt remov­
al, it is sometimes necessary to take 
a ball peen hammer and a blunt chisel 
and drive off the cover. 

IMPORTANT: 

MARK All PARTS WITH A CENTER PUNCH SO 

:( 

THEY CAN BE REASSEMBLED IN THE SAME POSI­
PLATES, AND GEARS).'TION (IMPEllERS, HEAD 


4. If the timing gears appear undamaged, the gear

backlash must be checked to see if the gears can 
be salvaged. 

A. Mount a magnetic base dial indicator on the
gear headplate(see FIGURE 12). 

B. lock one impeller stationary by wedging a

feeler gauge between the impeller and the 
headplate. 

C. The tip of the indicator should be placed at
the center of the contact surface on a tooth 
of the gear on the free shaft. 

D. Rock the impeller back and forth by hand and
read the total rotational movement to the 
nearest .0005 inches. Do this at four gear 
mèsh positions 90 degrees apart. 

E. Permissable gear backlash is shown below.

GEAR DIA. GEAR BACKLASH 

2" .0015 - .0025 

3" .0015 - .0025 

4" .0015 - .0025 

5" .002 - .003 

RGURE 12 AGURE 13
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FIGURE 14 

NOT ICE 

ifbacklàshis above the specified lim­
gears are not neces~arily unus­it,. the 

causedable. Excessive play could be 

by, VI()rn bearings. 

5. If timing gears appear to be reusable, matchmark 
punchtiming gear toothmesh by making small 

of meshing gearteetli with amarks on the ends 

and hammer (see FIGURE 13, pagepin punch 

15).The impeller tip to valley (throat) and the case 
to headplates should also be match marked to fa­
ciltate blower reassembly. 

6. Using a gear puller, remove timing gears. The ta-

gear as, the gearper pin should back out with the 

is being removed 
 (see 'FIGIJAE14).Use caution 
notto damage gear teeth with puller if gears are 
to bè used again.' , 

NOTI CE

, 

Blowers with mechanical seals have


two wavy washers (28) located be­
tween the bearings and the cover on 
the drive end. 

7. Remove the socket head cap screws (30) from the
drive end bearing cover (29) and remove the cov­
er. Drive shaft oil seal (31) should come free when 
cover is removed. 

FIGURE 15 

..-. 

FIGURE 1.6 

the drive head­8. Aemovemountingfoot(17) from 

plate (24) by removing theçapscrews(1.6); 

9. Aemovethe capscrews (21) which secure the
to the impeller case (22).drive headplate (24) 


10. Using the puller plate shown on page 13, bolt to
the drive headplate using the tapped holes used 
to secure the drive cover.


11. Install a gear puller to each shaft and attch puller
arns to the plate. Turn each pullef'only half a rev­
olution at a time keeping the advance of the shafts 
as' uniform as possible (see FIGURE 15). After-
the headplate has been removed, detach the pull~ 
er plate.
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FIGURE 17 

12. Remove the two drive end bearings (15) from the 14. Remove the four cap screws (10), which fasten 
a ball peen hammer the bearing retainers (1?) to the gear headplate.drive headplate (24) using 


and punch (see FIGURE 16, page 16). 
15. Attach puller plate to the gear headplate using the 

tapped h()lesusedto securßthe,bß",ringretaners. 

lÎ tAUT ION 16. Installâgear puller to one of the sbaftsandattch 
. ,', puller arms tothe.plate(see. FIGl.RE 17). , . 

Exercise care not to . damage the 17. Remove mounting fobt(17) frómthégtiarhead­
headplate bearing bores when remov- plate by removing 4 capscrews (16),
ing bearings. 

18. Push the impeller shaft through the gear head-


plate and remove the impeller' assembly (23) (see 

13. The grease seals can now be driven out of the FIGURE 17). Remove the other impeller assem­

drive headplate with hammer and punch (see bly following the same procedure. ' '
, --.
, "


FIGURE 16, page 16). Discard the seals as they


wil not be reused. Replace grease seals each 19. Remove the cap screWl3(21) securing the gear 
headplate to theillpellßr case. Locateci near each

time the headplate is removed. dowel pin on the headplate is a threaded hole. In­
sert a 5/16-18 UNC capscrell into each of the 

evenly until
NOTICE 

, threaded holes. Tightenthe screws 

impeller case.the headplate.separatesfrom the. 


20. Remove the two gear end bearings (14) from theSeals and bearings should be re- gear headplate (18) as done in step 12. '
placed'during overhaul as a matter of 

21. Remove the oil seals (15) from gear headplate
serVice policy. 
(19) as done in step 13.
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SECTION 7 
ASSEMBLY INSTRUCTIONS 

(\ 
NOTICE 

,. 

Numbers in parentheseslJ refer to 
key numbers in assemblydrawhigs 
on pages 25, 27, 29 and 31. 

. 

1. Make sure all metallc parts are clean and free of
any nicks or burrs. 

2. Lubricate the outside diameter of the lip seal (15)

with a light oil or grease. Install seals in both the 
drive headplate (24) and gear headplate (18). The 

lip should always face towards the bearing orseal 

lubricant. New seals should be installed each time 
the headplate is removed. 

NOTICE 
, 

.... 

are' fully seated. Use. Make sure seals 


installng.extreme care when 


. 

MECHANICAL SEALS ONLY 

A. Lightly coat the headplate bores with assem-
bly lubricant. 

B. Refer to FIGURE 18. Install mechanical seal
(A) into the headplate bore (C) using a press
and the correct driver shown on page 14. 
Drive the seal securely on to its seat. 

& CAUTION


Use extreme care when installng 
seals in the head plate bores. Do not 
attempt to install the mechaniçal 

press.seals without the Úse of a 


Blows from a hammer or mallet can 
damage the fragile seal surface. Too 
much force can crush the seal,casil1g.
Make certain the seal ispropèrly 
seated and undamaged before pro­
ceeding. 

-. 

GEAR END DRIVE END 

( ,.'"~ FIGURE 18 
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FIGURE 19- .
3. Assemble gear headplate (18) and mOunting foot 

(17) to the irrpeller case with cap screws (21) and
where the mounting fòot is secured to the head-
plate usecapscrews (16). The two po~iti()ning 

ensure properaligl)l1eiit of thec;owel pins (19) Will 


heacjplate and impaUer cas.e. Alsoseçurelifting 
lugs.JJsing capscrews(21 ) (see explOded ,assem­
bly drawing page 25). Torque èapscrews' alter­

. nately and 
 evenly. Refer to FIGURE 25, page 24, 
for torque specifications. 

4. Apply a light oil or grease on the shaft seal areas 
and the bearing areas. Insert impellers into the 
gear headplate using the same headplate bores 
as used in the original assembly. 

LhCAUTIO.N. . 
. . 

Seals are. d.~liaal~;, use l!xtreme care
when ins~ljiÎ1~lrnpelle(Shafts in the 
headplatef¡9fes. . A piece()f light shim 
stock wrapped. arol.uj(lthe shaft key-

lip.way wil prevent cuttirigthe seal 


5. Position blower so thatil1pellers are vertical, with 
the drive endon top. If Wil be necessary to use


order for the unit to set leveL. Measureblocks in 


a depth micrometerthe total eiìdclearance using 


(see FIGURE 19). 

If total clearance is not within the limits specified 
in FIGURE 21, page 20, it may be necessary to 
shim the case to obtain the proper total end clear­
ance. The shim should be placed between the


. drive headplate and impeller case. 

FIGURE 20 

NOTICE 

If more than .007" shim is required, 
put .007" on the drive end and the re­
maining on the gear end. 

6. Assemble drive headplate(24) to impeller Case as
gear headplate. If shimsdone in step 3 with the 


were required, place shims between drive head-
plate and impeller case. 

MECHANICAL SEALS ONLY


A. Refer to FIGURE 18, page18. Lightly coat
the impeller shaft (H) and the inside diameter 

ring (B) with assembly lubri­of the mating 

cant. 

B. Installthemating ring (8) on the shaft only far 
enough to getthe bearing (E) started on the 
shaft. '. .


C.Lightly lubricate the bearing inner race (E)


with a light oil or grease. 

,&CAUT ION


Do not drive the mating ring down to 
the mechanical seal, as this can dam­
age the seaL. ~ 

lD. Using a press, install the bearing on the shaft i 

with the bearing driver shown on page 14. \. 
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5L
2M 

.003-;005 .004-.006 .004-.006 .006-.009 

.0015...00.25 .002-.003 .002~.003 .003-.004 
.007-.0.09.004-,006 .005...007 .po7-.0mi 

.004...0055 ;004-.006 .003-.005 .004...006 

FIGURE 21 

The bearing driver wil position the mating NOTICE: 
ring (B) to the correct depth with respect to


the mechanical seal (A). 

Bearings wil not be flush with gear 
plate bores when completely
head 

7. Apply a light oil to the drive headplate bearing seated.bore, bearing inside diameter, and shaft seat. 
Install the drive end bearings (14) as far as pos­
sible without force. 10. Impellers should nów be cheCkedfórfreè axial

of the impellermoverrent by hitting the ends 

shafts with the palm of your hand. .. .

8. Attach the PlIller plate shown on page 13 to the 

the impellers ågainst thegearheadplatè and
drive headplate using the tapped holes used to se-

11. Push 

20, page 19). recheck the total end clearance betweeirthèdrive 
cUre the drive cover (see FIGURE 


Tighten the bolts so that the advance of the bear-
headplate and the impellers (see FIGURE 21). 

Bearings should
ings stay as uniform as possible. A. If total end c1ElClranceis insufficient, loosen

the drive headplate. 

impeller caSe to headplate bolts on eitherbe pressed until flush with 


headplate, and move the headplate away 
case far.enough to insert a paperfrom the 


end bearing fits with a light oil equal to the. insufficient 
9. Lubricate the gear shim in the amount 


as described previously. Install gear end bearings clearance. Retighten case bolts and again 

check(14) as far as possible without force. Use the plate, the totà1enp clearance. Refer to 
used to install the drive end bearings, to press the FIGURE 21 for correct clearance. 
bearings on the. shaftsasd~scribed in Step 8.( Pr~ss bearings into the gear heaclplate until com- B. Excessive end clearances normally wil re~ 

quire new impeller assemblies, but in some~_/. pletely seated in the bearing bore, 
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circumstances the impeller case can be re­
moved and reduced in width by machining off 
the amount of excess clearance. 

.& CAUTION 

These impeller-ta-impeller and im-
peller-to-ase clearances are ex­

tremely criticaL. Even though the 
blower may turn freely by hand when 
cold, under operating conditions, the 
parts expand, and the rotors are sub­
ject to slight deflection.


If the clearances are not sufficient, 
contact each otherthe impellers may 

or . the housing with destruçtive re­
sults. If the clearances are too great,


the blower may not develop the pres­
sure or äirflow that is required to per.. 
form its function. 

12. Impeller tip to case clearance should be checked
at this time by inserting the correct thickness feel­
er gauge between thetip and the case and rotating 

FIGURE 21, page 20), Repeatthe impeller (see 


the procedure on both impellers. 

NOT I CE 

to ca$e clear-When checking the tip 


ance, move the feeler gauge over the 
entire length 
 of the impeller to ensure 
tbat the tips do not bind along their 
length. 

13. INSTALLING THE TIMINGGEAR5

A. Apply a light grease, or oil, on the shaft area
. where the timing gear wil be positioned.


B. Place feeler stock in the amount of 113 of the
total end clearance between drive headplate 

both impellers. This wil stop the impel-and 

lers from contacting the headplate while the 
gears are being driveilon. 

FIGURE 22 

~ CAUTION


If installng gears òn a blower con-
presstaining mechanical seals; a 


must be usedto drive the gears on the 
shafts. Blows from ahammer.or..mal-


let wil damage théseal. 

C. Secure the bearing retainer plate (12) to the
gear headplate using capscrews (10). Refer 

. to FIGURE 25, page 24, for torque specifica­
tions. 

D. If reusing the timing gears, the gears should
be retumed to their original positions. Use ta­
. per pin holes and matchmarks for correct 
positioning. 

NOTICE 

Replacement gears have_minimum 
backlash marks on the outsi~e diame­

markster of the gear face. These . 

located 180 degrees fromshould be 


each other (see FIGURE22)~ 

E. Using the driving tool shown on page 13,

drive one gear flush with the enq of the shaft 
and replace taper pin (8) by rereaming origi-
nal.holeif the movement between the shaft _ 
and gear wasiiegligible. Ifrereaming fails to 

edges set up by retiming, drill andeliminate 

ream a hew hole approximately 90° . from the 
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original hole. Control the depth of the taper 
pin, leaving approximately 1/8 in. taper pin 
protruding beyond the gear and end of shaft. 

NOTICE 
,. 

If gearsarE~ being replaced, taper pin 
holes must_be'driled afterthe gears


are correctly positioned. '. 

LT CAUTION 

Be careful not to let cuttings drop be­
hind the gears and contaminate the 
bearings. 

F. Place impellers in the position shown in
21, page 20. Chècktobesure im-FIGURE 

position a~ previouslypellers are .in correct 


match marked. 

on the other shaft with-
G. Drive the mating gear 

in 1/2" of being flush with the end 'of the shaft. 

21, page 20.H. Ref~rtodiagram in FIGURE 

UseJEleler ga.ugesto . check, d~arances be­
tween impeiier lobes at positons A-A and 
C-. Addthe.c1eårances, and'divide the total 
clearance evenly between A-A and C-. 

equal betweenis not
Llf the lobe clearance 

A~A and C-C, the impellers r~qu'ire shifting 
relativ~to thegears,lnserfa feeler gauge 
.010 .inCh larger than re9uirëdclearance be­

tween the impellers afthe tight spot and ro­
feeler gaugetate the impellers wedging the 

between the lobes. P1ai:e Jhe driving tool 

against the gear that is not flush with the end 
of the shaft, and strike the driver with a quick 

drive thégearfurtheronto theblow. This wil 


shaft,'causing it to turn relative to the shaft 
due to the torque value set-tp by the over­


sized feeler gauge Wedged betWeen the im­
peller lóbes. Adjust so that the clearance at 
A-A is equal to c- within .001 inch, Clear­


ances . mui:tbeçJieçked on both sides of 
eachimpeller..lone.ovèr the entire length. 
This procedure may require repeating sever-

the impeller lobe clearance isal times until 


equal on both sides. 

NOTICE 

The gear used for adjustment should 
be flush. with its mate on cQmpletion. 
of the timing. 

. 
..; 

J. Check gear backlash four places at 90 de-

. gree intervals as described in the disassem­
bly procedure 
 (Item 4). 

NOTICE. 
. 

If any of the four gear backlash read­
ings are not within the specified lim­
its, the gears must be replaced. 

completed, insert ta­14. After timing adjustments are 

per pin between the shaft and adjustment gear by 
rereaming original hole if movement between the 
shaft and gear-was negligibli;; ,If'reaming fails to 
eliminate the' edges due to slight misa.lignment, 
drill and ream a new hole approximately 90° from


the original hole. 

NOTICE 

Replacement gears are not driled.
driled after theThese holes must be 


gears are in the prop.er . position and 
the unit retimed. 

IMPELLER ENDCL'EARANCES15. SETTING 

Refer to FIGURE 23, page 23. The outer races of 

. . clamped against thethe gear end bearings are 

headplate (F) by the bearing' retainer (B).

This is referred to asthe "fixed end". The interfer­
bearing innerence fit between the shaft and the 


from moving axially. Ad-race (H) keeps the shaft 


,movement of the shaft through thejustment is by 


.' -;, race (H).gear end bearing inner 

A. Check the total end c1eârance'by'ádding the
and the-

clearance between the impellers 


drive hèadplate to the clearance between 
the impellers and the gear headplate. 
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FIGURE 23 

NOTICE 

Check the clearance over the entire 
w,dth of the impeller and consider the 

tightest spot. 

clearance by 3 and dis-B. Divide the total end 


tribute approximately 113 on the gear end 
and the remaining 2/3 on the drive end. 

C. To move the impeller assembly toward the 
drive end, lightly tap the shaftst tha gear end 
with a soft fåcemallet. 

feeler gaugeD. To set the fixed end, insert the 

in the amount specified in FIGURE 21, page 
impeller20, between the l:leadplate and the 


at the gear end. 

E. Insert a mild steel or soft metal rodthru the

small hole in the gear (9). Tap lightly until the 
feeler gauge is snug. Adjust both impellers


using the same procedure. Rotate the impel­
lerscheckingforclearance. through a com­


24).plete revolution (see FIGURE 

SETTING IMPELLER END CLEARANCE WITH ME­
CHANICAL SEALS 

Refer to FIGURE 18, page 18. The gear end bearings 
are held in position by the forcecreated by the wavy 
spring (J) on the drive end and the bearing retainer (K) 

58-7-621 

FIGURE 24 

on the gear end. This' is referred to as the fixed end. 
The interference fit between the shaft (H) and the bear-

keeps tbe shaft fr9m moving axially.ing inner race. (E) 

by movement of the bear-End clearance adjustment is 


ing retainer (K). Tightening thèibea:ringretainer screws 
(M) moves the bearing to load the wavy spring (j), and
the impeller is forced toward the drive end.' Relaxing the 
screws allows the wavy spring to return the impeller to­
ward the gear end. 

A. AsselTble drive Cover to drive headplate. Re­
fer to Step 16 with the exception of the use 
of wavyspi:ngs (J) installed',betWeen the 
drive ençl l?~arings and the drjve cover. 

S. Back out retainer screws (M) until both impel-
lers are tight against the gear headplate.


C. 'WithJt!elergauge, measure, the clearance

between eaCh impelleran~i the drive head-
end clearance.Plate. This value is the total 


D. Meàsure the clearance between' the"gear
heàdplate and bearing retainer (K) at point 
(5). ' 

E. Subtract 113 of the total end" clearance from

the.clearance measured" at point (5). This


'va,lue is th(:a.mount of 
 shim (13) that should 
be plaçeçl between the retainer and the head-

at point (5).plate 

F. TIghten the bearig, retainer spreiNs (M) to

ÎnFlGURE 25, pagethe torque value given 


24.' With the retainerscrews secure, approxi-
matèly1/3 of the total endcleai'ance should 

bé 'on the gear end and the remaining 2/3 on 
the drive end. 
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16. Replace drive shaft grease seal (31) in the drive the capscrews alternately and evenly. Refer to 
end cover (29). The seal lip should always face to- FIGURE 25 for torque specifications. 

wards the bearing or lubricant. Pack bearing cavi­
ties with recommended grease and secure drive 18. Place the blower on its feet on a flat surface. Loos-

cover with capscrews (30) to drive headplate. Re- en cap screws (16) and level the unit up. The 
bench or blower base flatness should be withinfer to FIGURE 25 for torque specifications. .002 of an inch. Re-tighten cap screws (16) to the 
specification in FIGURE 25. 

~ CAUTION


NOTICE
Exercise care not to damage the seal 

passes over the shaft keyway.lip as it 


If the unit is not flat within .002 of an 
inch, it wil be necessary to shim the 

17. Assemble the gear cover (3) and gasket (7) to the blower feet at installation. 
gear headplate (18) using capscrews (5). Tighten 

GEAR DIAMETER


FASTENERS 2 3 4 5 

, 

CAPSCREW (21) 13-17 23 - 30 23 ~30 23 - 30 

CAPSCREW (16) 13-17 23 - 30 23 - 30 23 - 30 

SOCKET HD CAPSCREW (5) 6-8 6-8 13 -17 13-17 

SOCKET HD CAPSCREW (30) 6-8 6-8 13 -17 6-8 

CAPSCREW (10) 6-8 6-8 13 -17 13 -17 

NOTE: () DENOTES ITEMS IN EXPLODED VIEW DRAWIN!3S ON PAGES 25, 27, 29, AND 31. 

FIGURE 25 - TORQUE (FT-LBS)


(0 
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SECTION 8
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(Ref. Drawing)
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Order by Part Number and Description. Reference Numbers are for your convenience only. 

MODEL GAA


t 
Ref. No. Size - 2M Size - 2L 

No. Description Req'd GAAM_P _ GAAL_P _ 

1 NAMEPLATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 302GAA496 302GAA496 

2 OIL LEVEL PLUG... .............................................. 2 64AC1 64AC1


3 GEAR CASE ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 900893022801 90093022801 

4 DRAIN PLUG ................................................... 1 64AC1 
. 
64AC1 


5 SCREW-GEAR CASE TO BEARING HOUSiNG.... .................. 6 75LM224 75LM224


1 90039650102 900696501026 VENT PLUG ....................................................


o 7 GASKET GEAR CASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2ooGAA715 2ooGAA715 
62V73o 8 TAPER PIN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 62V73 

9 TIMING GEAR GROUP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2ooGAA6008 2ooGAA6oo8 

o 10 SCREW-BEARING HETAINER TO BEARING HOUSING. . . . . . . . . . . . . . 8 75A 185N 75A185N 

2 900892021801 9089202180112 BEARING RETAINER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
+ 13 SHIM SET .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 1 ~00891022900 900891022900 

o 14 BEARING. ........... . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ... . . . . . . .. . . 4 12BA142 12BA142


o 15 MAIN SEAL-PER APPLICATION BELOW 
4 6000713 6000713LIP SEAL VERSION .........................................

4 90871020002 90871020002MECHANICAL SEAL VERSION .......;.......................


75A3416 SCREW-FOOT TO BEARING HOUSING. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 75A34 

17 FOOT GROUP 
VERTICAL FOOT GROUP .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GAAa1896 GAA81896 

HORIZONTAL FOOT GROUP. ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GAA81897 GAA81897 

18 HOUSING-BEARING (GEAR END) 
LIP SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 900894021001 900894021001 

MECHANICAL SEAL.... ... . .. ... . . . . . .. . .. ...... . .,. . ... . . .. 1 204AA006 204GAA006 

19 DOWEL PIN ...................................................; 4 62M48 62M48


20 LIFTING LUG,. .......................... ... . . .. . . . . . . . . . . . . . . . . . . 2 200GAA451 200AA451

14 75A34 75A3421 SCREW-BEARING HOUSINGS TO IMPELLER CASE ................


22 IMPELLER CASE. ................................................ 1 900894021201 900894021401


23 SHAFT ASSEMBLY GROUP (SEAL VENTS)..... ......... ........... 1 GAA81899 GAA81898


SHAFT ASSEMBLY GROUP CONSISTS OF: 

(1 ) ASSEMBLY SHAFT - LONG 
(1 ) ASSEMBLY SHAFT - SHORT 

24 HOUSING-BEARING (DRIVE) 
LIP SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . '.' . . . . . . . 1 900894020801 90894020801 

MECHANICAL SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 205GAA006 205GAAOO 

25 DRIVE KEY... .. .. .. . ... . ..... . .. . .. . . . . . . . . .......... .... .. .'. .. 1 90891023101 900891023101


26 GREASE FITTING . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 2 911659990606 911659990606 
4QP5827 GREASE FITTING CAP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4OP58 
78wes+ 28 WAVY SPRING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 78W65 

29 DRIVE COVER. ... .. . .... ... ..... . . . . . .. .. .. .. . .......... . .. .. .. 1 900893021701 90893021701

75A 185N30 SCREW-DRIVE COVER TO BEARING HOUSING . . . . . . . . . . . . . . . . . . . . 6 75A185N 

1 900639010802 90639010802o 31 DRIVE SËAL . .. .. ... . ...... . ., .. . . .. .. . . . . , . ... .'. :. . .., .. ... . . ..
64AC1*+ 42 PLUGS REQUIRED WITH MECHANICAL SEAL...................... 6 64AC1


SHIM-IMPELLER CASE 
PAPER (.0015/.0020) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 0 202GAAi32 202GAA732 

0 2ooGAA732 200AA732PAPER (.003) ..............................................


0 201 GAA732 201 GAA732ALUMINUM (.010)...........................................


a OVERHAUL KIT LIP SEAL .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 200GAA6010 2ooGAA6010

.. 

0 201GAA6010 201 GAA601o OVERHAUL KIT MECHANICAL SEAL ..............................


f- NOT SHOWN 
if' o OVERHAUL KITS CONSIST OF BEARINGS, SEALS, GASKET, SHIMS, TAPER PINS AND BEARING RETAINER SCREWS. 
~t + MECHANICAL SEAL UNITS ONLY. 
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Order by Part Number and Description. Reference Numbers are for your convenience only. 

MODEL GAB


Ref. No. Size :. 3H Size - 3M Size - 3L 
Req'd GABH_P _ GABM_P _ GABL_P _No. Description 

1 302GAA496 302GAA496 302GAA496NAMEPLATE......:................................. .
1 

2 64AC2 64AC2 64AC2OIL LEVEL PLUG. ....................................
2 
1 900873032901 900873032901 9008730329013 GEAR CASE. . . . . . . . . . .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1 64AC2 64AC2 64AC2

DRAIN'PLUG. .... .'~..................................
4 
SCREW-GEAR CASE TO BEARING HOUSING. . . . . . . . . . . 10 75LM224 75LM224 75LM2245 

1 5L306 5L306 5L306BREATHER. .........................................
6 
o 7 GASKET GEAR CASE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 200AB715 200GAB715 200GAB715 

62V58 62V58o 8 TAPER PiN......................... .................. 2 62V58


9 TIMING GEAR GROUP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 201 GAB6oo8 201GAB6008 201GAB6008 

o 10 SCREW-BEARiNG RETAINER TOBEARING HOUSING... 8 75A185N 75A185N 75A185N 

. . .".
12 BEARING RETAINER ................................. 2 900883031401 900883031401 900883031401


+ 13 SHIM SET ................... . . . . . . . . . . . . . . . . . . . . . . . . 1 900881032200 900881032200 900881032200

12BA143 12BA143o 14 BEARING. ...................................... ." . . . 3 12BA143


o 15 MAIN SEAL-PER APPLICATION BELOW 
4 QO0891 030601 900891030601 900891030601

LIP SEAL VERSION ..............................

4 90871020003 90871020003 900871020003MECHANICAL SEAL VERSION ....................

8 655ED050 655ED050 655E005016 SCREW-FOOT TO BEARING HOUSING. . . . . . . . . . . . . . . . .

17 FOOT GROUP 
VERTICAL FOOT GROUP . . . . . . . . . . . . . . . . . . . . . . . . . GAB81903 GAB81903 GAB81903 

HORIZONTAL FOOT GROUP. . . . . . . . . . . . . . . . . . . . . . GAB81904 GAB81904 GAB81904 

18 HOUSING-BEARING (GEAR END) 
LIP SEAL. . . . . . . . . . . . . . '. . . . . . . . . . . . . . . . . . . . . . . . . . 1 900873033301 900873033301 900873033301 

MECI;ANICAL SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 900883030101 90088030101 90883030101 
62M48 62M4819 DOWELPiN ......................................... 4 62M48


20 LIFTING LUG ........................................ 2 2ooGAA451 200GAA451 2ooGAA451


16 655EOO4 655E0040 655E0040
21 SCREW-BEARING HOUSINGS TO IMPELLER CASE ..... 

1 900873034301 900873033801 9087303420122. IMPELLER CASE. . .. . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . .
23 SHAFT ASSEMBLY GROUP ;,.......;................. 1 GAB81905 GAB81907 GAB81906


SHAFT ASSEMBLY GROUP CONSISTS OF: 

(1) ASSEMBL YSHAFT ~ LONG
(1 ) ASSEMBLY SHAFT - SHORT

24 HOUSING-BEARING (DRIVE END) 
LIP SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . 1 900873033501 900873033501 900873033501 

MECHANICAL SEAL............................ ..... 1 900883030301 900883030301 900883030301


25 DRIVE KEY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '_.' . . . 1 900639910304 900639910304 900639910304 

26 GREASE FIlING .................................... 2 401:9. 40E9 40E9

4OP58 4OP5827 GREASE FITTING CAP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4QP58 

+ 28 WAVY SPRING. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 900669170203 900669170203 90069170203 

29 DRIVE COVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 900873033701 900873033701 900873033701 

30 SCREW-DRIVE COVER TO BEARING HOUSING. . . . . . . . . 6 75LM224 75LM224 75LM224 

1 6000725 6000725 6000725o 31 DRIVE SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
o 35 BEARING DRIVE END DRIVE SHAFT ................... 1 12BA1S3 12BA153 12BA153


64AC1 64AC1
"+ 42 PLUGS REQUIRED WITH MECHANICAL SEAL (Drive End) 4 64AC1 

76F92 76F9244 SCREW-SET .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 76F92


'+ 46 PLUGS REQUIRÈOWìlH MECHANICAL SEAL (Gear End) . 2 64AC2 64AC2 64AC2 

SHIM-IMPELLER CASE 
o 2Ò2GAB732 202GAB732 202GAB732

PAPER (.0015/.0020) .......................... ...

o 2ooGAB732 200GAB732 200GAB732

PAPER (.003) ...................................


ALUMINUM (.010)................................ o 201 GAB732 201 GAB732 201 GAB732


o OVERHAUL KIT LIP SEAL ....................... . . . . . . o 203GAB6010 ~03GAB6010 ,203GAB6010

o 204GAB6010 204GAB6010 204GAB6010 o OVERHAUL KIT MECHANICAL SEAL ...................


NOT SHOWN 
f AND BEARING RETAINER SCREWS. 

o OVERHAUL KITS CONSIST OF BEARINGS, SEALS, GASKET, SHIMS, TAPER PINS


'ù:,.. + MECHANICAL SEAL UNITS ONLY. 
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Order by Part Number and Description. Reference Numbers are for your convenience only. 

MODEL GAC

( 
i 

\. Ref. No. Size - 4H Size - 4M Size - 4L 
Req'd GACH_P _ GACM_P _ GACL_P _No. Descnption 

1 NAMEPLATE. . _ . . . ¡. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . 1 302GAA496 302GAA496 302GAA496 
64AC3 64AC32 PLUG FOR ALTERNATE OIL LEVEL CONN. . . . . . . . . . . . . . . 1 64AC3 

3 GEAR CASE ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 900883040701 900883040701 900883040701 
64AC2 64AC24 DRAIN PLUG .............. - . . . . . . . . . . . . . . . . . . . . . . . . . 1 64AC2

75LM113 75LM1135 SCREW-GEARCASE TO BEARING HOUSING. . . . . . . . . . . 12 75LM113 
5L306 5L306

6 BREATHER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5L306 
1o 7 GASKËT GEAR CASE. . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . 200AC715 200GAC715 200GAC715 

62V58 62V58o 8 TAPER PIN ................ - . . .. . . . . . . . . . . . . . . . . . . . . . 2 62V58


9 TIMING GEAR GROUP. . . . . . . . . . . . . ,. . . . . . . . . . . . . . . . . . . 1 200AC6008 2ooGAC6008 20OGAC6008 
75A33N 75A33No 10 SCREW-BEARING RETAINER TO BEARING HOUSING - . . 8 75A33N 

2 900883040201 900883040201 90088304020112 BEARING RETAINER .................................


+ 13 SHIM SET ......................,.................... 1 90088104290 900881042900 900881042900
. .

o 14 BEARING. . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . - . . . . . . 3 12BA144 

. 12BA144 12BA144 

o 15 MAIN SEAL-PER APPLICATION BELOW 
4 .60DD630 60DD630 6ODD630

LIP SEAL VERSION ..............................

4 900871020004 900871020004 900871020004

MECHANICAL SEAL VERSION ....................


16 SCREW-FOOT TO BEARING HOUSING. . . . . . . . . . . . . . . . . 8 655ED050 655ED050 655ED050 

17 FOOT GROUP 
VERTICAL FOOT GROUP . . . . . . . . . . . . . . . . . . . . . . . . . GAC81911 GAC81911 GAC81911 

HORIZONTAL FOOT GROUP . . . . . . . . . . . . . . . . . . . . . . GAC81912 GAC81912 GAC81912 

18 HOUSING-BEARING (GEAR END) 
1 900883040501 9ÖÖ88304501 900883040501 

LIP SEAL.............. ..... .....................

1 900883041601 . 900883041601 90883041601MECHANICAL SEAL. . . . . . - . . . . . . . . . . . . . . . . . . . . . . .

62M48 62M48 .19 DOWEL PIN ......................................... 4 . 62M48


20 LIFTING LUG. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 200GAA451 2ooGAA451 200GAA451 

16 655ED040 655ED04 655ED040
21 SCREW-BEARING HOUSINGS TO IMPELLER CASE ..... 

1 900883042201 900883041801 90088304200122 IMPELLER CASE . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1 208GAC4028 207GAC4028 206GAC4ò2823 SHAFT ASSEMBLY GROUP ...........................


SHAFT ASSEMBLY GROUP CONSISTS OF: 

(1 ) ASSEMBLY SHAFT - LONG
(1 ) ASSEMBLY SHAFT - SHORT

24 HOUSING-BEARING (DRIVE END) 
LIP SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 30OGAC006 300GAC006 300GAC006 

1 900883041201 900883041201 900883041201MECHANICAL SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25 DRIVE KEY ................ . . . . . . . . . . . . . . . . . . . . . . . . . . 1 900639910304 900639910304 900639910304


40E9 40E926 GREASE FITTING .................................... 2 40E9

4OP58" 4OP5827 GREASE FITTING CAP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4OP58 

2 900669170304 900669170304 900669170304+ 28 .WAVY SPRING. ......................................


29 DRIVE COVER .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 90883040301 900883040301 900883040301 

8 75LMi13 75LM113 75i:11330 SCREW-DRIVE COVER TO BEARING HOUSING. . . . . . . . .
1 60DD716 60DD716 60DD716o 31 DRIVE SEAL ........................................


o 35 BEARING-ROLLER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 12BA154 12BA154 12BA154 

40P34 4OP3440 GAUGE-DIL LEVEL. . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . 1 4OP34 
64AC1 64AC1

*+ 42 PLUGS REQUIRED WITH MECHANICAL SEAL (Drive End) 4 64AC1 

44 SCREW':SET ..... _ ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 76F92 76F92 76F92 
64AC2 64AC2

*+ 46 PLUGS REQUIRED WITH MECHANICAL SEAL (Gear End). 2 '" 64AC2 

SHIM-IMPELLER CASE 
o 202GAC732 202GAC732 202GAC732

PAPER (.00151.020) .............................


PAPER (.003) ..... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o 2ooGAC732 200GAC732 200GAC732 

ALUMINUM (.010).......................... - . . . . . o 201 GAC732 201 GAC732 201 GAC732


o OVERHAUL KIT LIP SEAL. . . . , . . . . . . . . . . . . . . . . . . . . . . . . . o 202GAC6010 f02GAC6010 , 202GAC6010 

o OVERHAUL KIT MECHANICAL SEAL ................... o 203GAC6010 203GAC6010 203GAC6010


NOT SHOWN 
o OVERHAUL KITS CONSIST OF BEARINGS, SEALS, GASKET, SHIMS, TAPER PINS AND BEARING RETAINER SCREWS.

t,:.~' + MECHANICAL SEAL UNITS ONLY. 
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Order by Part Number and Description. Reference Numbers are for your convenienct; ()nly. 

MODEL GAE 

No. ' Size;' 5H Size - SM 'Size-5L 
Ref. 
No. Description Req'd GAEH_P _ GAEM_P _ GAEL_P _ 

301 GAE496 , 301GAE496 
1 NAMEPLATE. . . . . . ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .' . . . . 1 .301GA!=4~6 

64AC3 64AC3
2 PLUG FOR ALTERNATE OIL LEVEL CONN. . . . . . . ., . . . . . . 1 64ACs, ,,' ,- - .3 GEAR CASE ........ . '. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 1 ~ØQ3051001 900883051001 , 90083051001


64AC2 64AC2
4 DRAIN PLUG .. ." ;.. . ... ... . . .. .. .., ....... . . . ... . ... , 1 64AC2


12 75LM113 75LM113' 75LM113 
5 SCREW-GEAR CASE TO BEARING HOUSING. . . . . . . . . . .

1 5L306 5L306 51306 
6 VENT PLUG .........................................


o 7 GASKET GEAR CASE. . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 200GAE715 , 200AE715 2ooGAE715 
62V58o 8 TAPER PIN ................................... " . . . . . . 2 ,62V58 ' ' 62V58


1. 201 GAE:6oo8 201 GAE6008 201 GAE6008
9 TIMING GEAR GROUP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

o 10 SCREW-BEARING RETAINER TO BEARING HOUSING .. . 8 75A33N 75A33N 75A33N 

2 900883050501 900883050501 900883050501 
12 BEARING RETAINER. . .. . . .' . . . . . . . . . . . . . . . . ; . . . . . . . . . .

1 90881052900 '900881052900 '. 900881052900 
+ 13 SHIM SET ...........................................


o 14 BEARiNG'................................... .'........ 3 " . 8500397 ' "8500397,: S5OO397 '


o 15 MAIN SEAL-PER APPLICATION BELOW 
4 60DD714 60DD714 GODD714

LIP SEAL VERSION ................ .... ..... ......

4, 900871020005 900871020005 900871020005 

MECHANICAL SEAL VERSION ....................

8 655Eo.050' é55ED050 655ED050

16 SCREW-FOOT TO BEARING HOUSING. . . . . . . . .. . . . . . . .
17 FOOT GROUP 

GAE81922 GAE81922 GAE81922
VERTICAL FOOT GROUP . . . . . . . . . . . . . . . . . . . . . . . . .

. GAE81923 GAE81923 GAE81923
HORIZONTAL FOOT GROUP . . . . . . . . . . . . . . . . . . . . . .

18 HOUSING-EARING (GEAR END) 
1 900883052101 900883052101 900883052101

LIP SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1 900883050301 90øSš3òsoaÖ1 90883050301

MECHANICAL SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
62M48 62M48 '

19 DOWEL PIN. ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 62M48

2 2ooGAA451 200GÄA451 200GAM51

20 LIFTING LUG ........................................

24 655E0040 655ED040 655Êod40 

21 SCREW-BEARING HOUSINGS TO IMPELLER CASE ..... 
1 900883051701 900883051801 900883051901

22 IMPELLER CASE.. . . . . . .' .. . . .. . . . . . . . . .. . . . . . . . . . . . . .
1 207GAE4028 206GAE4028 205GAE4Ö28

23 SHAFT ASSEMBLY GROUP ....... ... .................

OF:SHAFT ASSEMBLY GROUP CONSISTS 

(1 ) ASSEMBLY $HAFT - LONG
(1 ) ASSEMBLY SHAFT - SHORT

24 HOUSING-BEARING (DRIVE END) 
206GAE006

LIP SEAL. . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 206GAE006 206GAEOO6 

1 207GAE006 207GAE006 207GAE006 '
MECHANICAL SEAL. . . . . . . . . . . . . . . . . . . . . .. . . . . . . .

1 900639910305 900639910305 " 9006~!)1930525 DRIVE KEY' . .'............. . ..............'.... ........

911659990606

26 GREASE FITTING ............................;....... 2 .911659990606 911659990606

4OP58 '4OP58

27 GREASE FITTING CAP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . 2 4OP58 
2 9009170405 900669170405 . . 909179405+ 28 WAVY SPRING ....... ....... ..... ... .... ........ .....


900883050401
29 'DRIVE COVER . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . 1 . 900883050401 '900883050401 

75LM113
30 SCREW-DRIVE COVER TO BEARING HOUSING. . . . . . . . . 8 75LM113 75LM113 

1 60DD726 60DD726 600D726 
o 31 DRIVE SEAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . .

12BA155
o 35 BEARING-ROLLER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 12ßA155 12BA155 

40e:w 4OP34
40 GAUGE-OIL LEVEL. . . . . . .. ., . . . . . . . . . . . . . , . . . . . . . . . . . 1 4OP34 

*+ 42 PLUGS REQUIRED WITH MECHANICAL SEAL (Dnve End) 4 64ACl 64AC1 "64ACi 

44 SCREW-SET .............. '. . . . . . . . . . . . . . . . . . . . . . . . . . 4 76F92 76F92 ,,76F.92

64AC2 

*+ 46 PLUGSHEQUIRED WITH MECHANICAL SEAL (Gear End) . 4 64AC2 64AC2 

SHIM-IMPELLER CASE 
PAPER (.0015/.0020) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . o ,2()2GAE732 202GAE732 '202GAÉ732 

o 2ooGAE732 200GAE732 200GAË732 
PAPER (.003) .................................'..


~- - -, 201GAE732o 201 GAE732 201 GAE732
ALUMINUM (.010)................................


OVERHAUL KIT LIP SEAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o 2ooGAE6010 2ooGAE6010 ',~qaGAEa010 
o 203GAE6010 203GAE6010 " 203GAEaQ10

OVERHAUL KIT MECHANICAL SEAL ...................


NOT SHOWN 

a OVERHAUL KITS CONSIST OF BEARINGS, SEALS, GASKET, SHIMS, TAPER PINS AND BEARINGRETAINERSCREWS. 
+ MECHANICAL SEAL UNITS ONLY.
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Gard

. Dever 

100 GARDNER PARK 
PEACHTREE CITY, GA 30269 
TEL: (770) 632:-5000 FAX: (770) 486-5629


GENERAL PROVISIONS AND LIMITATIONS 

Gardner Denver (the "Cômpany") warrants to each orig­
inal retail.purchas~r("PÎ.rchaser") of its new products 
from the Company orits Çluthorized distributor that such 

are, at the time of delivery to the Purchaser,products 

made with good material and workmanship. No warran­
ty is made with respect to: 

1. Any product which has been repaired or altered 
in such a way, in the Company's judgment, as 
to affect the product adversely. 

2. Any product which has, in the Company's judg-

ment been subject to negligence, accident,


improper storage, or improper installation or 
application. 

3. Any product which has not been operated or
maintained in àccordance with nonnal practice 
and with the recommendations of the Company. 

4. Components or accessories manufactured,
warranted and serviced by others. 

or prior owned product.5. . Any reconditioned 

Claims for items descrìbed in (4) above should be 
submitted directly to the manufacturer. 

WARRANTY PERIOD 

The Company's obligation. under this warranty is limited 
at its option, replacing, during normalto repairing or, 

business hours at an authorized service facility of the 
Company, any part which in its judgment proved not to 
be as warranted within the applicable Warranty Period 
as follows. 

BLOWERSBARE 

consisting of all parts within, areBasic bare blowers, 


warranted for 18 
 months from date of initial useor 24 
shipment to the first purchaser,months from date of 

whichever occurs first. 

Any disassembly or partial disassembly of the blower, 
or failure to return the "unopened" blower per Company 
instruçtions, wil be cause for denial of warranty. 

OTHER COMPONENTS 

All other components are warranted for 12 months from 
date of initial use or 18 months from date of shipment 
to first purchaser, whichever comes first. 

The. Company reserves the right to withdraw the 
Warranty where evidence indicates application outside 
the stated performance area, or where there is evidence 
of abuse. 

LABOR TRANSPORTATION AND INSPECTION 

The Company wil provide labor, by Company represen­
tative or authorized service personnel, for repair or 
replacement of any product or part thereof which in the 

WARRANTY 

SUTORBILT BLOWERS 

SUTORBIL T LEGEND SERIES 

Company's judgment is proved not to be as warranted. 
Labor shall be limited to the amount specified in the

labor rate schedule. . .Company's 

Labor costs in excess of the Company rate schedule 
amounts or labor provided by unauthorized service 
personnel is not provided for by this warranty. 

Transportation of Company's choice, within the conti­
this warranty fornental United States, is covered by 


replacement of any blower which in. the Company's 
judgement proved not to be as warranted. For user


locations outside the continental United States;--the 
Company wil provide transportation, by the carrier of its 
choice to and from the nearest Authorized Distributor 

facilty. The Companyand the Company's designated 


may require the return of any blower claimed not to be 
as designated by theas warranted to one of its facilties 


Company, transportation prepaid by Purchaser, to 
establish a claim under this warranty. 

Replacement parts provided under the tenns of the 
warranty are warrantedfor the remainder of t1e Warranty 

the product upon which installed to the samePeriod of 


extent as if such parts were original çomponents thereof. 

DISCLAIMER 

THE FOREGOING WARRANTY iS EXCLUSIVE AND ,f 
IT IS EXPRESSLY AGREED THAT; EXCEPT AS TO \ 
TITLE, THE COMPANY MAKES NO OTHER WAR-

RANTIES,EXPRESSED, IMPLIED OR STATUTORY, 
INCLUDING ANY IMPLIED WARRANTY OF 
MERCHANTABILITY. 

THE REMEDY PROVIDED UNDER THIS WARRAN­
TY SHALL BE THE SOLE, EXCLUSIVE AND ONLY 
REMEDY AVAILABLE TO PURCHASER AND IN NO 
CASE SHALL THE COMPANY BE SUBJECT TO ANY 

UNDER NOOTHER OBLIGATIONS OR LIABILITIES. 

CIRCUMSTANCES SHALL THE COMPANY BE 
LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, EXPENSES, 
LOSSES OR DELAYS HOWSOEVER CAUSED. 

No statement, representation; agreement, or under­
standing, oral orwritten, made byanyagént, distributor, 
representative, or employee of the tqrnpany which is 

Warranty wilb~ binding upon thenot çontained in this 


and executed by anCompany unless made in writing


officer of the Company. . 
This warranty shall not be effective as to any claim 
which is not presented w~hin 30 days,after the date 
upon which the productls claimed riattö have been as 
warranted. Any action for breach of this. warranty must 
be commenced within one year after the date upon-
which the cause of action occurred. (_

" 
"". 

Any adjustment made pursuant to this. warranty shall 
not be construed as an admission by the Company that 
any product was not as warranted. 

COPYRIGHT 2003 Gardner Denver, Inc. 
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Gardner 
For additional information, contact your local representative or 

Gárdner Denver Blower Division 

"Denver 
100 Gardner Park, Peachtree City, GA 30269 

Toll Free 800-543-7736 
Phone 770-632-5000 i Fax 770-486-5629


E-mail: blowersmktg(1gardnerdenver.com 
Visit our web site: ww.gardnerdenver.com 

For Parts Information, Contact: 
Gardner Denver Blower Division Customer Service 

Phone 770c632-5000 . Fax 770-486-5629 

Specifications subject to change without notice (£ Copyright 2003 Gardner Denver, Inc, Utho in U.S.A. 
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sro: 1 0600 b". ,A 
I INTL REF: I i BAR 1" Ai PLOT SCALE 

41 074-203-1 TEE STRAINER WITH BOLTED COVER 
i 

GLENTECH 10" MODEL 850. 
1 0" FLANGED INLET AND OUTLET. 
304SS BODY, 316SS SCREEN. 
DESIGN FLOW 1300GPM(§15PSIG. 
HORIZONTAL RUN & BRANCH. DRAIN AT LOWEST POINT ON BLIND BRANCH FLANGE. 1" FNPT 

DRAINCOUPLING CONNECTION. ~"FNPT VENT COUPLING CONNECTION ON TOP OF TEE. 
HARDWARE TO BE SS TO INCLUDE NUT, BOLT, WASHERS, AND LOCK WASHER FOR EACH 
FLANGE BOLT HOLE CONVOLUTED SCREEN. 

SCREEN: ~" MESH 
SERVICE: WASTE WATER SG=1.02, VISC=0.5-3.0 cP, T=40-110°F, pH RANGE = 4-10 
TSS=0-100 mg/L INCLUDING GRANULAR ACTIVATED CARBON & BIOSOLlDS 
TDS=100-400 mg/L


GLENTECH, INC. 
46 FOURTH STREET 
SOMERVILLE, NJ 08876 
PH: 908-685-2205 
FAX: 908-685-1626
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( Glentech, Inc.


GLENTECH MODEL 850 

Tee Strainer


46 Fourth Street, Somervile, NJ 08876 Telephone # (908) 68S-2205 

(\ 



Glentech, Inc.! 

OPERA TION 

Tee strainers in line provide the lowest pressure drop or any strainer. This is due to 
the flow of either gai or liquid being directed in an undiverted direction. 

The cover on the tee 8traÌJer can be placed upward or under the pipe. 

Benefits: Upward iii easier to remove cover. however, sòme debris may remain in 
the bottom of the pipe. With the cover under the pipeline, the uoit can be drained 
flushing most of the debris out through the blow down port. When the cover is 
removed, debris from the dirty side of the strainer does not migrate to the clean 
side. 

Tee strainers having a delta-p gage and switch will determine when a basket 
becomes dirty. Differential pressure should not be greater than 10 PSI. At a 10 PSI 
drop, the gage is indicating the flow rate has diminished and the basket is becoming 
dirty. 

46 Fourtb Street, Somervile, NJ 08876 Telephone #/ (908) 68S-220~
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Glentech, Inc. 

Installation 

1. Make sure the strainer flow direction is identified and unit arrow. race
downstream. 

2. Two bolts should be placed in the bòttoOl position of each line flange.

3. Gaskets caD now be inserted between the line flanges.

4. Stud bolts should be tightened using standard torque values aDd proper

sequence. 

46 Fourth Street, Somervile, NJ 08876 Telephone # (908) 68S-220S
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Maintenance 

1. Keep basket clean for best performance.

Cleaning the basket: 

Strainer pressure Dlust be relieved. 

A liquid strainer should be isolated via valves on both sides of


strainer. 

Wheil pressure is at atmosphere, cover flanged can be 
removed. Care should be taken not to damage the gasket. 

Using a soft brush and a hose with a moderate pressure caii 
clean the basket.


Return basket to tbe tee strainer, replace gasket and secure 
cover. 

When the cover is tight, normal now may be resumed. 

2. Maintain e:idra gaskets fa,. bliiid covers aDd o-dngs for quick open
covers. 

J. A spare basket allows for" sborter downtime in production.

46 Fourth Street, SomerviJe, NJ 08876 Telephone #(908) 685-2205 
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Installation and Operation Man,ual 
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Date of Purchase: 

Current Readings at Startup:


10 30
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Volts: Volts: 
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Installation: 
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SAFETY INSTRUCTIONS 

TO AVOID SERIOUS OR FATAL PERSONAL INJURY

OR MAJOR PROPERTY DAMAGE, READ AND 
FOLLOW ALL SAFETY INSTRUCTIONS IN MANUAL 
AND ON PUMP.


THIS MANUAL IS INTENDED TO ASSIST IN THE 
INSTALLATION AND OPERATION OF THIS UNIT AND 
MUST BE KEPT WITH THE PUMP. 

you see this symbol on the pump or in the 
manual, look for one of the following signalA Ths is a SAFTY ALRT SYMOL. When

words and be alert to the potential for 
personal injur or propert damage. 

~ Warns of hazards that Wi cause serious

personal injur, death or major propert 
damage. 

Warns or h,azards that CAN.cause serious 
1A. WARNING I personal lljur, death or major propert 

daage. 

I A CAUTION I ~ arns of hazards that CAN cause personallljUry or propert damage. 

NOTICE: INICATE SPECIA INSTRUCTONS 
WICH ARVERY IMORTAN AN 
MUST BE FOllOWED.


THOROUGHLY REVIW AI INSTRUCTONS AN 
WARGS PRIOR TO PERFORMG AN WORK 
ON TIS PUMP.


MAAI AI SAFTY DECAL.


IA WARNING I All electrical work must be performed by aqualified technician. Always follow the 
National Electrical Code (NEe), or the Canadian Electrical 
Code, as well as all 
 local, state and provincial codes. Code 
questions should be directed to your local electrical 
inspector. Failure to follow electrical codes and OSHA 
safety standards may result in personal injury or equipment 
damage. Failure to follow manufacturer's installation 
instructions may result in electrical shock, fire hazard, 
personal injury or death, damaged equipment, provide 
unsatisfactory performance, and may void manufacturer's 
warranty. 

IA WARNING I Standard units are not designed for use inswimming pools, open bodies of water, 
hazardous liquids, or where flammable gases exist. These 
fluids and gases may be present in containment areas. Tank 
or wetwell must be vented per local codes. 

Only pumps specifically Listed for Class 1, Division 1 are 
allowable in hazardous liquids and where flammable gases 
may exist. See specific pump catalog bulletins or pump 
nameplate for all agency Listings. 

IA WARNING I Disconnect and lockout electrical powerbefore installing or servicing any electrical 
equipment. Many pumps are equipped with automatic 
thermal overload protection which may allow an 
overheated pump to restart unexpectedly. 

IACAUTION I All three phase (30) control panels forsubmersible pumps must provide Class 
10, quick-trip, overload protection. 

C1HflECKS 

Open all cartons and inspect for shipping damage. Report 
any damage to your supplier or shipping carrier 
immediately. 

Important: Always verify that the pump nameplate Amps, 
Voltage, Phase, and HP ratings match your control panel ( 
and power supply. 

Many of our sewage pumps are oil-filled. If there are any 
signs of oil 
 leakage or if the unit has been stored for an 
extended period check the oil level in the motor dome and 
the seal housing, if so equipped. 

Check the motor cover oil level through the pipe plug on 
top of the unit. The motor chamber oil should just cover 
the motor. Do not overfil, leave room for expansion! 

To check the seal housing oil 
 level, where used, lay the unit 
on its side with the fil plug at 12 o'clock. Remove the plug. 
The oil should be within Yz" (13mm) of the top. If low, 
refil with an ASTM 150 turbine oiL. Replace the plug. 
Oil is available in 5 gallon cans through our distributors. 
You can also source oil 
 locally at motor repair shops. 
Typical oil brands are: Shell Turbo 32, Sunoco Sunvis 932, 
Texaco Regal R&O 32, Exxon Nuto 32 and Mobil DTE 
Light. 

Check the strain relief nut on power cable strain 
assemblies. Power cables should be torqued to 75 in. lbs. 
for #16 cables and 80 in. lbs. for all other cable assemblies. 
SeaVheat sensor cables, where used, should be torqued to 
75 in. lbs. 

Warranty does not cover damage caused by connecting 
pumps and controls to an incorrect power source (voltage/ 
phase supply). ( 
Record the model numbers and serial numbers from the 
pumps and control panel on the front of this instruction 
manual for future reference. Give it to the owner or affix it 
to the control panel when finished with the installation. 

UlF"fIl',TG OF lUIVll 

AWARNING DONOTLIF,CARYORHAG 
PUMP BY 1H ELECTCAL~-~ CABLES. DAMGE TO 1H 

A
ELECTCAL CABLES CAN CAUSE 
SHOCK, BURS OR DEATH. 

Hazardous voltage 
can shock, burn or 
cause death. 

Lif the pump with an adequately sized chai or cable attached 
to the liing eye bolt. DO NOT damage electical and sensor 
cables whie raising and lowering unt. 

In many effluent and sewage basins or lift stations it is 
advisable to install the pump on a slide rail system or on a 
lift-out adapter to facilitate installation and removal for 
inspection and/or service. Most codes do not allow 
personnel to enter a wetwell without the correct protective 
equipment and training. Slide rails are designed to allow 
easy removal of the pump without the need for entry into 
the wetwell or need to disturb piping. The slide rail or lift-
out adapter should locate the pump opposite the influent 
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opening preventing stagnate areas where solids can settle. 
The basin or pit must be capable of supporting the weight 
of the pump and slide raiL. The pit floor must be flat. 

NOTICE: FOLLOW THE INSTRUCTIONS THAT AR 
PROVIDED WITH THE SLIDE RAL 

( ASSEMBLY. 

PlPlING 

Discharge piping should be no smaler than the pump dis­
charge diameter and kept as short as possible, avoidig 
unecessar fittngs to minie fricton losses. 

Install an adequately sized check valve matched to the 
solids handling capability of the pump to prevent fluid 
backflow. Backflow can allow the pump to "turbine"


backwards and may cause premature seal and!or bearing 
wear. If the pump is turning backwards when it is called on 
to start the increased torque may cause damage to the 
pump motor and!or motor shaft and some single-phase 
pumps may actually run backwards. 

Instal an adequately sized gate valve AFR the check valve 
for pump, plumbing and check valve maitenance. 

Important - Before pump installation. Drill a 3/i6" (4.8mm) 
relief hole in the discharge pipe. It should be located within 
the wetwell, 2" (Slmm) above the pump discharge but 
below the check valve. The relief hole allows any air to 
escape from the casing. Allowing liquid into the casing wil 
insure that the pump can start when the liquid level rises. 
Unless a relief hole is provided, a bottom intake pump 
could "air lock" and wil not pump water even though the 
impeller turns. 

( Al piping must be adequately supported, so as not to impart 
any piping strai or loads on the pump. 

The pit access cover must be of suffcient size to allow for 
inspection, maitenance and crane or hoist service. 

'WiRiNG AND GROUNDlING 
Important notice: Read Safety Instructions before 
proceeding with any wiring. 

It Use only stranded copper wire to pump/motor and

~ ground. The ground wire must be at least as large as 

the power supply wires. Wires should be color coded 
for ease of maintenance and troubleshooting. 

It Install wire and ground according to the National

~ Electrical Code (NEC), or the Canadian Electrical


Code, as well as all 
 local, state and provincial codes. 

It Install an all leg disconnect switch where required by


~ code.


It . Disconnect and lockout electrical power before


~ performing any service or installation. 

A The electrical supply voltage and phase must match 
all equipment requirements. Incorrect voltage or 
phase can cause fire, motor and control damage, and 
voids the warranty. 

All splices must be waterproof. If using splice kits( A follow manufacturer's instructions. 

IA WARNING I Select the correct type and NEMA gradejunction box for the application and 
location. The junction box must insure 
dry, safe wiring connections. 

Seal all controls from gases present which 
IA WARNING I may damage electrical components. 

AWARNING ~~~T~E~6RAN

Hazardous CONTOLS BEFORE CONNCTG 
voltage TO POWER CAN CAUSE SHOCK,


BURS OR DEATH. 

SELECTiNG AND VlJRING 
PUIVd.P CONTIIlOL PANELS AND swrrcirms 

FLOAT SWITCH TYES 
There are two basic float switch designs; single-action and 
wide-angle. Single-action switches operate over a range of 
15° so they Qpen and clos,e quickly.. Wide-angle floats 
operate over a 90° swing with the tether length between 
the float body and the pivot point controlling the On-Off 
range. The design determines how many floats are required 
with different systems or controls. 

Floats may be normally open (NO) for pump down 
applications or to empty a tank. Normally closed (NC) 
switches are used to pump up or to fil a tank. 

A single-action control switch may be used only with a 
control panel, never direct connected to a pump. 

The wide-angle, pump down switches may be used as 
direct connected pump switches or as control switches. 

SETTING THE FLOAT SWITCHES 
There are no absolute rules for where to set the float 
switches, it varies from job to job. 

Suggested Rules to Follow: 
All floats should be set below the Inlet pipe! 

Off Float: Best: set so the water level is always above the 
top of the pump (motor dome). Next Best: set so the water 
level is not more than 6" below the top of the pump. 

On Float: set so the volume of water between the On and 
Off floats allows pumps of 1 Vi HP and under to operate for 
1 minute minimum. Two (2) HP and larger pumps should 
run a minimum of 2 minutes. Basin literature states the 
gallons of storage per inch of basin height.


Lag/Alarm Float(s): should be staggered above the Off and 
On floats. Try to use most of the available storage provided 
by the basin, save some space for reserve storage capacity. 
See Diagrams and Charts in Float Switch Chart Section. 

PANEL WIRING DIAGRAS 
Our control panels are shipped with instructions and 
wiring diagrams. Use those instructions in conjunction with 
this 10M. Electrical installation should be performed only 
by qualified technicians. Any problem or questions 
pertaining to another brand control must be referred to 
that control supplier or manufacturer. Our technical people 
have no technical schematics or trouble shooting 
information for other companies' controls.


ALARS 
We recommend the installation of an alarm on all Waste 
Water pump installations. Many standard control panels 
come equipped with alarm circuits. If a control panel is not 
used, a stand alone high liquid level alarm is available. The 
alarm alerts the owner of a high liquid level in the system 
so they can contact the appropriate service personnel to 
investigate the situation. 
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SINGLE PHASE PUMPS 
Single phase (10) pumps may be operated using a 
piggyback or hard wired float switch, a contactor, or a 
Simplex or Duplex control paneL. See Figures t 2 and 5. 

All 1/3 and 1/2 HP, 115 or 230 volt pumps, and some 3/4 
and 1 HP pumps, are supplied with plug style power cords. 
They may be plugged into piggyback float switches for 
simple installations. It is allowable to remove the plugs in 
order to hardwire or connect to a Simplex or Duplex 
controller. Removing the plug neither voids the warranty 
nor violates the agency Listings. See Figure 5. 

AWARNING PLUG-CONNCTED UNTS MUST BE 
. CONNECTED TO A PROPERLY


""~~ GROUNED, GROUNING TYE

~ " RECEPTACLE.


ON NON-PLUG UNTS, DO NOT 
REMOVE CORD AN STRAIN RELIEF. 

Hazardous voltage DO NOT CONNCT CONDil TO 
~::s~h~~~t~urnor PUMP. 

Pumps with bare lead power cords can be hard-wired to a 
float switch, wired to a 10 contactor, a Simplex controller 
or a Duplex controller. Always verify that the float switch 
is rated for the maximum run amperage, maximum starting 
amperage, and the HP rating on the pump. Single-phase 
waste water pumps contain on-winding overloads, unless 
noted on the pump nameplate. See Figures 1 and 2. 

THREE PHASE PUMPS:

As a Minimum a 30 pump requires a 3 pole circuit 
breaker/fused circuit, an across the line magnetic starter 
rated for the pump HP, and ambient compensated Quick 
Trip Class 10 overloads.


SINGLE AN THREE PHASE CONTROL PANLS: 
Control panels are available as Simplex (controls 1 pump) 
or Duplex (controls 2 pumps). Our standard SES Series


Panels are available with many standard features and can be 
built with our most popular options. We also custom build 
panels which offer many more design options than the SES 
panels. Custom control panels are available in many 
different configurations. Custom panel quote requests may 
be forwarded to Customer Service through any authorized 
distributor. 

Our "SES" Duplex panels feature a solid-state printed 
circuit board design with standard high level alarm circuits. 
Other standard features are: an auxiliary dry alarm contact 
for signaling a remote alarm and float switch position 
indicator lights. Our 30 panels have built-in, adjustable, 
Class 10 overloads. The adjustable overloads on all our 30 
panels mean less labor for the installer and no need to 
order specific overloads. Most SES panels are in stock for 
immediate delivery. 

On pumps equipped with seal fail and/or heat (high 
temperature) sensors it is recommended that you use our 
control panel with the appropriate options. The pump 
sensors do not function without a seal fail relay or terminal 
connection in the control panel and a warning device such 
as a bell, horn or light. 

Seal Failure Circuit - Some dual seal pumps are equipped 
with a standard, built-in seal failure circuit, which may also 
be called a moisture detection circuit. This circuit must be 
connected to a control panel with an optional seal fail 
relay. The panel must be special ordered with the seal fail 
relay and alarm. There are also stand alone seal fail panels 

such as the A4-3 or A4-4 available as standard items. The 
pumps can be identified by an extra control cable exiting 
the motor cover. The cable contains two wires, a black 
wire, connects to panel "terminal" going to "probe"; and a 
white wire, connects to the panel "terminal" going to the 
relay ground. Do not connect to the panel ground screw. 
Follow the wiring instructions supplied with the paneL. (' 

Heat Sensor and Seal Failure Circuit - Some pumps are 
equipped with a seal fail and normally closed, on-winding 
high temperature thermostats (heat sensors). The pumps 
have a control cable with four (4) leads, black (probe) and 
green (relay ground) for the seal fail circuit and red and 
white for the high temperature circuit. Connect the high 
temperature (heat sensor) circuit to the panel terminal strip 
as indicated,on the panel,drawing,using the red and white 
wires. The high temperature panel circuit is also an 
optional item which you must specifically order when you 
order your control paneL. The high temperature circuit is 
different from the Class 10 overloads which are always 
required on three phase pumps. Follow the wiring 
instructions supplied with the panel. 

JLNST ALLATION 

Connect the pump(s) to the slide rail pump adapters or to 
the discharge piping. Slide rail bases should be anchored to 
the wetwell floor. 

Complete all wiring per the control panel wiring diagrams 
and NEC, Canadian, state, provincial and/or local codes. 
This a good time to check for proper rotation of the 
motors/impellers. 

DO NOT PLACE HAS IN PUMPA DANGER

SUCTION WHILE CHECKING 
MOTOR ROTATION. TO DO SO ( 
WILL CAUSE SEVERE PERSONAL ~ INJURY... Always verify correct rotation. Correct 
rotation is indicated on the pump casing. 

Hazardous Machinery Three phase motors are reversible. It is 
allowable to bump or jog the motor for a 
few seconds to check impeller rotation. It 
is easier to check rotation before installing 
the pump. Switch any two power leads to 
reverse rotation.


Lower the pump(s) into the wetwell. 

Check to insure that the floats wil operate freely and not 
contact the piping. 

OPERPl TION 
Once the piping connections are made and checked you 
can run the pumps. 

Piggyback Switch Operation - Plug the piggyback switch 
into a dedicated grounded outlet and then plug the pump 
into the switch. Test the pump by filing the wetwell until 
the pump goes On. If the pumps run but fail to pump, 
they are probably air locked, dril the relief holes per the 
instruction.s in the Piping Section. 

Check the operating range to insure a minimum one (
minute run time and that the pump goes Off in the 
correct position. 

Control Panel Operation - Fil the wetwell with clear 
water. 
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Use the pump H-O-A (Hand-Off-Automatic) switches in 
Hand to test the pumps. If they operate well in Hand 
proceed to test Automatic operation. If the pumps run 
but fail to pump, they are probably air locked, dril the 
relief holes per the instructions in the Piping Section. 

( Place Control Panel switch(es) in Automatic position and 
thoroughly test the operation of the ON, OFF, and 
Alarm floats by filling the wetwell with clear water. 
Important: Failure to provide a Neutral from the power 
supply to a lØ, 230 volt Control Panel wil not allow the


panel control circuit to operate. The Neutral is necessary 
to complete the 115 volt control circuit. 

Check voltage and amperage and record the data on the 
front of this manual for future reference. Compare the 
amperage readings to the pump nameplate maximum 
amperage. If higher than nameplate amperage investigate 

JFLOA T S'JlITCH AND PANEL CHART 

The purpose of this chart is to show the required switch 
quantities and the function of each switch in a typical waste 
water system. The quantities required vary depending on 
the switch type, single-action or wide-angle. Switch 
quantities also vary by panel type: simplex with and 
without alarms, and duplex with alarms.


Duplex Panels using single-action switches: 

Three Float Panel Wiring 

SWI Bottom Pumps Off 
SW2 Middle 1st Pump On 
SW3 Top 2nd Pump & Alarm On 

Four Float Panel Wiring (î( 
SWI Bottom Pumps Off 
SW2 2nd 1st Pump On 
SW3 3rd 2nd Pump On 
SW4 Top Alarm On 

Duplex Panels using wide-angle switches: 

Three Float Panel Wiring 

SWI Bottom 1st Pump On/Both Off 
SW2 Top 2nd Pump & Alarm On 

Four Float Panel Wiring 

SWI Bottom 1st Pump On/oth Off
SW2 Middle 2nd Pump On
SW3 Top Alarm On 

Simplex Panel using single-action switches: 

Simplex Panel with Alarm CD


SWI Bottom Pump Off

SW2 Middle Pump On

SW3 Top Alarm On/Off 
Simplex Panel with No Alarm 

SWI Bottom Pump Off


( 
SW2 Top Pump On 

cause. Operating the pump off the curve, i.e. with too 
little head or with high or low voltage wil increase 
amperage. The motor wil operate properly with voltage 
not more than 10% above or below pump nameplate 
ratings. Performance within this range wil not 
necessarily be the same as the published performance at 
the exact rated nameplate frequency and voltage. Correct 
the problem before proceeding. Three phase unbalance is 
also a possible cause. See Three Phase Power Unbalance 
and follow the instructions. 

Reset the Alarm circuit, place pump switch(es) in the 
Automatic position and Control Switch in ON position. 
The system is now ready for automatic operation. 

Explain the operation of the pumps, controls and alarms 
to the end user. Leave the paperwork with the owner or 
at the control panel if in a dry, secure location. 

Simplex Panel using wide-angle switches: 

Simplex Panel with Alarm 

SWI Bottom Pump On/Off

SW2 Top Alarm On/Off 
Simplex Panel with No Alarm

SWI Pump On/Off 
Discharge 

Inlet 

Pump On SW2


Simplex CD


Discharge 

Inlet 

Lag Pump On 
SW3 

Lead Pump On 
SW2 

Pump Off 
SW1 

Duplex (î 
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TlHRlEEPHASE lPUI\tilJEIR iuÌ'cJBAlLA1\;rClE 

A full three phase supply consisting of three individual B. Divide the sum by three, yielding average current. 
transformers or one three phase transformer is recom- C. Pick the amp value which is furthest from the average 
mended. "Open" delta or wye connections using only two current (either high or low). ftransformers can be used, but are more likely to cause poor D. Determine the difference between this amp value
performance, overload tripping or early motor failure due 
to current unbalance. (furthest from average) and the average. 

E. Divide the difference by the average. Multiply the result
by 100 to determine percent of unbalance.

Check the current in each of the three motor leads and 
calculate the current unbalance as explained below. Current unbalance should not exceed 5% at service 

If the current unbalance is 2% or less, leave the leads as factor load or 10% at rated input load. If the unbalance
connected. cannot be corrected by rolling leads, the source of the 

If the current unbalance is more than 2%, current unbalance must be located and corrected. If, on the three 
readings should be checked on each leg using each of the possible hóokups,the leg farthest from the average stays on 
three possible hook-ups. Roll the motor leads across the the same power lead, most of the unbalance is coming from 
starter in the same direction to prevent motor reversaL. the power source. 

To calculate percent of current unbalance: Contact your local power company to resolve the 

A. Add the three line amp values together. imbalance. 

Hookup 3
Hookup 1 Hookup 2


Starter Terminals L 1 L2 L3 L 1 L2 L3 L1 L2 L3 

1 1 1 1 1 1 1 1 1 
T T T T T T T T T 

B W RMotor Leads R B W W R B 

B T1 T2 T2 B n n T2 B 

Example: 

B-R = 51 amps T2-W = 50 amps n-B = 50 amps 
~~. 

T1-B = 46 amps B-R = 48 amps T2-W = 49 amps 

T2-W = 2lamps T1-B = Ramps B-R = 21 amps 

Total = 150 amps Total = 150 amps Total = 150 amps 

+ 3 = 50 amps + 3 = 50 amps + 3 = 50 amps


-46 = 4 amps -48 = 2 amps -49 = 1 amps


1 + 50 = .02 or 2%
4 + 50 = .08 or 8% 2 + 50 = .04 or 4%


~NSiulLATION RESISTANCE 

Normal Ohm and Megohm Values between all leads and ground 

Condition of Motor and Leads Ohm Value Megohm Value 
A new motor (without drop cable). 20,000,000 (or more) 20 (or more) 

A used motor which can be reinstalled in welL. 10,000,000 (or more) 10 (or more) 

Motor in welL. Readings are for drop cable plus motor. 

New motor. 2,000,000 (or more) 2 (or more) 

Motor in good condition. 500,000 - 2,000,000 .5 - 2 

Insulation damage, locate and repair. Less than 500,000 Less than .5 

Insulation resistance varies very little with rating. Motors of all HP, voltage and phase ratings have similar values (..of insulation resistance. .

Insulation resistance values above are based on readings taken with a megohmmeter with a 500V DC output. 
Readings may vary using a lower voltage ohmmeter, consult factory if readings are in question. 

This table was reprinted through the courtesy of Franklin Electric. 
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EI\fGINJElERliNG DA'I'A 

Engineering data for specific models may be found in your catalog and on our website (address is on the cover). 

f 
Control panel wiring diagrams are shipped with the control panels. Please use the control panel drawings in conjunction with this 
instruction manual to complete the wiring. 

PUMP CONSTRUCTION


Minimum Submergence Maximum Fluid Temperature 

Continuous Continuous 

Duty 
Fully Submerged Operation 

1040 F 400 C 

Intermittent Intermittent 
Duty 

6" Below Top of Motor OperatiQn 
1400 F 600 C 

Pumpmaster and Pumpmaster Plus - Single-Action Float SwitchHard Wired 
"Typical" Installation


WEIGHT -r 
8" (20.3 em) TURN ON LEVEl 
r ct-'

III1Fig. 1 
Fig. 4 

( 

Double Float - Hard Wired 

swtch 

Fig. 2 

Fig. 5 

Determining Pumping Range 

¡~ Three Phase Connection Diagram.i
v N

:§ N


Sl

.i 00
 -óT~ I- --
.. ~ L1 r


Blackc: .. - - -
Cl ~--~ I- -/-e..
.. 0 White 
QI ~ L2 r 'J-~i-

_ ~d_ 

.iQI ~ L3 r /Green( GRDr - - - l-
;s~\O

'" 

6 10 14 18 22 26 30 34 38 Fig. 65.5 Pumping Range (inches) 

Fig. 3 
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TYPICAL INSTALLATIONS


( 

Typical Effluent, Sewage and 
Dewatering Pump Installations 

( 

., 
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TR.OUBLE SHOOTING 

AWARNING FAILURE TO DISCONNECT AND LOCKOUT ELECTRICALPOWER BEFORE ATTEMPTING ANY SERVICE CAN CAUSE 
Hazardous SHOCK, BURNS OR DEATH.
voltage

(" 
SYMPTOM PROBABLE CAUSE 

MOTOR NOT RUNG Motor thermal protector trpped. 
NOTE: If circuit breaker 
"OPENS" repeatedly, 
DO NOT reset. Call 
qualified electrician. 

a) Manual operation 

b) Automatic operation 

NOTE: Check the pump in 
manual mode fist to confm 
operation. If pump operates, 
the automatic control or 
wiing is at fault. If pump 
does not operate, see above. 

PUM WIL NOT

TU OFF


( 

LITE OR NO LIQUID

DELIVRED BY PUM 

PUM CYCLES

CONSTANTLY 

Open circuit breaker or blown fuse. 

Pump impeller bindig or jamed. 

Power cable is damaged. 

Inadequate electical connecton 
in control paneL.


No neutral wie 
connected to control paneL.


Inadequate electca connecton


in control paneL.


Defectve liquid level swtch. 

Insuffcient liquid level to 
actvate controls. 

Liquid level cords tagled. 

Liquid level cords tagled. 

Pump is ai locked. 

Inuent flow is matchig pump's 
discharge capacity. 

Check valve instaed backwards,


plugged or stuck closed. 

Excessive system head. 

Pump inet plugged. 

Improper voltage or wied 
incorrecty. 

Pump is ai locked. 

Impeller is worn or damaged. 

Liquid level controls defectve 
or improperly positioned. 

Discharge check valve inoperative. 

Sewage contaent area too smal. 
Liquid level controls defectve or 
improperly positioned. 

Inuent excessive for ths size 
pump. 

RECOMMENDED ACTION. 

Allow motor to cooL. Insure mium pump 
submergence. Clear debris from caing and impeller. 

Determie cause, ca a qualed electician. 
Check motor amp draw. If two or more ties higher 
than listed on pump nameplate, impeller is locked, 
motor bearings or shaf is damaged. Clear 
debris from casing and impeller, consult with dealer.,. ' ~

Resistace between power leads and ground should 
read inty. If any readig is incorrect, cal a 
qualed electician. 

Inspect control panel wiing. Cal a qualed 
electician. 

With switch disconnected, check contiuity whie


actvatig liquid level switch. Replace switch, as


required. 

Alow liquid level to rise 3" to 4" (76 mm - 101 mm) 
above tu-on leveL. 

Untagle-cords and insue free operation. 

Untagle cords and insure free operation. 

Shut off pump for approxiately one miute, then 
resta. Repeat unti ai lock clears. If ai lockig 
persists in a system with a check valve, a 3/i6" (4.8 mm) 
hole may be driled in the discharge pipe approxiately 
2" (51 mm) above the discharge connecton. 

Lager pump may be requied. 

Check flow arrow on valve and check valve 
operation. 

Consult with dealer. 

Inspect and clear as required. 

Check pump rotation, voltage and wiing. 
Consult with qualfied electician. 

See recommended acton, above. 

Inspect impeller, replace as requied. 

Inspect, readjust or replace as requied. 

Inspect, repai or replace as requied. 

Consult with dealer. 

Inspect, readjust or replace as requied. 

Consult with dealer. 

~ 
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~GOULDS PUMPS


t 

. 

GOULDS PUMPS LID WAR 
This warranty applies to all water systems pumps manufactred by Goulds Pumps. 
Any part or par found to be defectve within the warranty period shal be replaced at no charge to the dealer during the warranty period. The warranty period shall exist for a 
period of twelve (12) months from date of installation or eighteen (18) months from date of manufactre, whichever period is shorter. 
A dealer who believes that a warranty claim exists must contact the authorized Goulds Pumps distributor from whom the pump was purchased and funish complete detals 
regading the claim. The distriburor is authorized to adjust any warranty claims utilizing the Goulds Pumps Customer Service Deparent. 
The waranty excludes: 
(a) Labor, transportation and related costs incurred by the dealer;
(b) Reinstalation costs of repaied equipment;
(c) Reinstalation costs of replacement equipment;
(d) Consequential damages of any kind; and,

(e) Reimbursement for loss caused by interruption of service.
For puroses of ths waranty, the following tenus have these defitions: 
(1) "Distributor" means any individual, parership, corporation, association, or other legal relationship that stands between Goulds Pumps and the dealer in purchases,

consignents or contracts for sale of the subject pumps. 

(2) "Dealer" means any individual, parmership, corporation, association, or other legal relationship which engages in the business of sellig or leasing pumps to customers.
(3) "Customer" means any entity who buys or leases the subject pinnps from a dealer. The "customer" may mean an individual, parership, corporation, limited liability

company, asociation or other legal entity which may engage in any tye of business. ' 

THS WAR EXTS TO TH DEAER ONLY. 

Goulds Pumps and the ITT Engineered Blocks Symbol are 
registered trademarks and tradenames of ITT Industries. 

Goulds Pumps 

(Ç2001 Goulds Pumps ~ ITT Industries 
Printed in U.S.A. 
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~ GOULDS PUMPS
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Manual de instalación y funcionamiento 

( hnoiració:n del propietao 

Número de modelo de la bomba: 

Número de serie de la bomba: 

Número de modelo del control:


Agente:


No. telefónico del agente:

Fecha de compra: Instalación: 

Lectas actales en el momenta de la puesta en marcha:


10 30 Ll-2 Ll-3 L3-1 

Amperios: _ Amperios:


Voltios: Voltios:


t 

www.gouldHom 

fndicielEMA PÁGINA

Instrcciones de seguridad .............................................. 12
Verifcaciones preliares a la instalación ........................ 12
Levantamento de la bomba ............................................ 12
Riel corredizo 0 sistema de levantamento opcional ........... 12
Tuberías ....................................................................... 13
Cableado y conexión a tierra .......................................... 13
Selección y cableado de los interruptores y 

paneles de control de la bomba ...............................13-14
Instaación ........................... .... ........ ......... ............ ........ 14
Operación ................................................................ 14-15


Tabla del panel e interruptores de flotador ........................ 15

Desbalance de potencia trifásica ...................................... 16
Lectras de resistencia de aislamento ............................... 16
Datos de ingeniería ........................................................ 17
Instalaciones típicas........................................................ 18
Identificación y resolución de problemas .......................... 19

Garantía litada .......................................................... 20

Goulds Pumps 

~ ITT Industries
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INSTRUCCIONES DE SEGURIDAD 
IApRECAUCIÓN I Todos los paneles de control trifásicos (30)para bombas sumergibles deben inclui

PARA EVITAR LESIONES PERSONALES GRAVES 0 protección contra sobrecarga de Clase 10, de disparo rápido.
AÚN FATALES Y SERIOS DAÑOS MATERIALES, LEA

Y SIGA TODAS LAS INSTRUCCIONES DE SEGURIDAD VElflFlCACIONES PREUIVnNAIffSEN EL MANUAL Y EN LA BOMBA. 

A LA INSTALACirÓN (
ESTE MANUAL HA SIDO CREADO COMO UNA GuíA 
PARA LA INSTALACIÓN Y OPERACIÓN DE ESTA 
UNIDAD Y SE DEBE CONSERVAR JUNTO A LA 
BOMBA. 

Éste es un SÍMOLO DE ALTA DE 
SEGURAD. Cuando yea este símbolo en 
la bomba 0 en el manual, busque una de lasÂ
siguientes palabras de señal y esté alert a la


probabildad de lesiones personales 0 daños 
materiales. 

~ Advierte los peligros que CAUSAR

graves lesiones personales, la muerte 0 daños 
materiales mayores. 

Advierte los peligros que PUEDEN causar
AADVERTNCIA

I I 
graves lesiones personales, la muerte 0 daños 
materiales mayores. 

IA PRECAUCIÓN I Advierte los peligros que PUEDEN causarlesiones personales 0 daños materiales. 

A viSO: INICA INSTRUCCIONE ESPECIA QUE 
SON MUY IMORTAN Y QUE SE 
DEBEN SEGUI 

EXA BIEN TODAS LAS INSTRUCCIONE Y 
ADVERTECIAS AN DE REIZAR CUALQUIR

TRAJO EN ESTA BOMBA.


MANGA TODAS LAS CALCoMAs DE 
SEGURAD. 

IAADVERTNCIAI Todo el trabajo eléctico debe ser realzadopor un técnico calficado. Siempre siga el 
Código Eléctrico de EE.DU. (Ne) 0 el Código Eléctico


Canadiense, además de todos los códigos locales, estatales y 
proviciales. Las pregunta acerca del código deben ser


diigida al inspector eléctrico local. Si se hace caso oinso a los


códigos elécticos y normas de seguridad de OSHA se pueden 
producir lesiones personales 0 daños al equipo. Si se hace cao 
oinso a las instrcciones de instalación del fabricante, se puede 
producir electochoque, peligro de incendio, lesiones 
personales 0 aÚl la muerte, daños al equipo, rendimento 
insatisfactorio y podría anularse la garantía del fabricate. 

IAADVERTNCIAI Las undades estánda no están diseñadas parausarse en albercas, masas abierts de agua, 
líquidos peligrosos 0 donde exista gases inamables. Estos 
fluidos y gases podrían esta presentes en áreas de contención. 
El taque 0 pozo debe ser ventiado de acuerdo con los códigos


locales. 

En lugares con líquidos inamables 0 donde pudiese haber 
gases inamables sólo deben usarse bombas específicamente


clasificadas para áreas de Clase 1, División 1. Conslte los 
boletines de catálogos de bombas específica 0 la plac de 
identificación de la bomba con resecto a las listas de agencias. 

I AADVERTNCIA I Desonecte y bloquee la corrente eléctca antes
de in 0 da servcio a cualquier equipo


eléctco. Muchas bombas es equipada con protección 
automática contra la sobrecaga ténnca la cual podna pennti 
que un bomba demaiado caente reaanque inesperadaente. 

12 

Abra todas las cajas e inspeccione el equipo para determiar si 
se ocaionaron daños durante el envío. Notique cualquier 
daño asu proveedor 0 a la compaña de transporte de 
Inediato. 

Importte: Siempre verifique que las clasificaciones de 
corriente, tensión, fase y potencia en la placa de identificación 
de la bomba correspondan con las del panel de control y fuente 
de alentación. 

Muchas de nuestras bombas para alcantailado está llenas 
con aceite. Si hay algua señal de fuga de aceite 0 si la undad 
estuvo almacenada durante largo tiempo, verifque el nivel de 
aceite en la cúpula del motor y la caja del sello, en caso de 
haberla. 

Verifque el nivel de aceite de la cubierta del motor a través del 
tapón de la tubería en el extremo superior de la unidad. El 
aceite en la cámara del motor debe cubrir apenas el motor. ¡No 
llene en exceso, deje espacio para expansión! 

Para verificar el nivel de aceite de la caja del sello, en caso que 
se use, coloque la unidad de lado con el tapón de llenado en la 
posición de las 12:00 horas. Retie el tapón. El aceite debe 
estar a menos de Yi pulg. (13 mm) del borde superior. Si el 
nivel está bajo, agregue aceite para turbinas ASTM 150. 
Reinstale el tapón. 

Puede obtenerse aceite en latas de 5 galones de nuestros 
distribuidores. T ambién puede obtener aceite a nivellocal en (
taeres de reparación de motores. La marcas típicas de aceite 
son: Shell Turbo 32, Sunoco Sunvis 932, Texaco Regal R&O 
32, Exxon Nuto 32 y Mobil DTE Light. 

Inspeccione la tuerca de alivio de tensión en los conjuntos de 
protección contra tiones de los cables de alentación. 
Torsión de los cables de alentación: 75 pulg.-lbs. para cables 
#16 y 80 pulg.-lbs. para todos los otros tipos de cable. La 
torsión de los cables de sensores de sello/caor, cuando se usen, 
debe ser de 75 pulg.-lbs. 

La garantía no cubre daos causados por conectar bombas y 
controles a la fuente de energía incorrecta (fuente de tensión/ 
fase). 

Anote los números de modelos y números de serie de las 
bombas y del panel de control en la sección delantera de este 
manual de instrcciones para referencia futua. Entregue el 
manual al propietario 0 adjúntelo al panel de control una vez 
fialada la instalación.


LEV ANTAMirl'nrO DE LA JBONilA


ÅADVERTNCIA NO LEV AN NI TRSPORTE NI

CUELGUE LA BOMBA DE LOS CABLES ~~ ELÉCTCOS. EL DAÑO A LOS 

",
 CABLES ELÉCTCOS PUEE

PRODUCIR ELECTOCHOQUE, 
QUEURS 0 AÚN LA MUERTE. 

\\La tensi6n peligrosa puede 
causar elecrohoque. 
quemaduras a la muet1e. 

Levante la bomba con una cadena 0 cable de tamaño adecuado 
conectdo al perno de ojo de levantaento. NO dae los 
cables elécticos 0 de los sensores al subir y bajar la unidad. 



RIEL COlPdtEDIZO 0 SI~rrEIViIA DE 
LEVA.NT'AMIENTO OPCIONAL 

En muchos estaques de efluente y aguas negras 0 estaciones 
de levantamento se recomienda instalar la bomba en un 
sistema de riel corredizo 0 sobre un adaptador de 

(C levantamento para faciltar la instaación y retiro para 
inspección y/o servicio. La mayoría de los códigos no permiten 
que el personal entre al pozo sumidero sin el equipo de 
protección y la capacitación correctos. Los rieles corredizos 
está diseñados para facilta el retio de la bomba sin 
necesidad de entrar al pozo 0 pertbar la tubería. E1 riel 
corredio 0 el adaptador de levantamento debe situar la 
bomba opuesta a la abertra para ellíquido de entrada, 
evitando las áreas estacadas donde pudiesen asentase sólidos. 
El estaque 0 fosa debe ser capaz de soportar el peso de la 
bomba y del riel de desliamento. El piso de la fosa debe ser 
plano. 

A viSO: SIGA LA INSTRUCCIONE INCLUIDAS CON EL 
CONJUO DEL RIL CORRDIZO. 

TUBEiÚAS 

La tubería de descarga no debe ser más pequeña que el 
diámetro de descaga de la bomba y debe mantenerse 10 más 
cort posible, evitado los accesorios Inecesarios para reducir


al mínio las pérdidas por fricción. 

Instae una vá1vua de retención de taaño adecuado que 
corresponda con la capacidad de manejo de sólidos de la 
bomba para evitar el contrafujo de fluido. El contrafujo puede 
hacer que la bomba "gire" en diección inversa, produciendo 
un desgaste prematuo del sello y/o del cojinete. Si la bomba 

( 
gia en sentido inverso al arrancar, el aumento de torsión 
puede dañar el motor y/o el eje del motor de la bomba y 
alguas bombas monofásicas hasta podrían fucionar en


sentido inverso. 

Instale una vá1vula de compuerta de taaño adecuado 
DESPUÉ de la vá1vula de retención para faciltar el 
manteniento de la bomba, las tuberías y la vá1vula de 
retención. 

Importante - antes de instalar la bomba. Perfore un orificio de 
alvio de 3/i6 pulg. (4.8 mm) en la tubería de descarga. Debe 
situarse dentro del pozo, a 2 pulg. (51 mm) sobre la descarga 
de la bomba, pero debajo de la vá1vua de retención. El orificio 
de alvio permite el escape de aie de la carcasa. AI permitir que


entre líquido a la carcasa se asegura que la bomba pueda 
arrancar cuando el nivel de líquido aumente. A menos que se 
proporcione un orificio de alivio, una bomba de toma inferior 
podría "obstrse con aie" y no bombear agua, a pesar de que


el impulsor gie. 

T odas las tuberías deben esta apoyadas correctente, de 
modo que no se apliquen esfuerzos 0 cargas de las tuberías a la 
bomba. 

La cubierta de acceso a la fosa debe ser de tamaño suficiente 
para permiti realar el servicio de inspección, manteniento 
y levantamento con gra 0 montacargas.


CABLEADO Y CONEXIÓN A TlEftlRA 
Aviso importante: Lea !a instruciones de seguridad antes de


proseguir can el cableado. 

It Use úncaente alambre trenzado de cobre para la


.. bomba/motor y la conexión a tierra. El alambre de


conexión a tierra debe ser al menos del mismo taaño 
que los alambres de la fuente de alentación. Los 
alambresdeben codicarse con colores para facilta el 

manteniento y la identificación y resolución de 
problemas. 

A Instale los cables y la conexión a tierra de acuerdo con el 
Código Eléctrico de EE.UU. (NC) 0 el Código 
Eléctico Canadiense, además de los códigos locales, 
estataes y provinciales.


A Instae un desconectdor de todos los circuitos donde el 
código 10 requiera. 

A Desconecte y bloquee la corriente eléctrica antes de 
instalar 0 dar servicio. 

It La tensión y fase de la fuente de alentación debe


.. corresponder con todos los requerimentos del equipo.


La tensión 0 fase incorrect puede producir incendio, 
daño al'motor 0 a los' controles y anula la garantía. 

It T odos los empalesdebe ser impermeables. Si utia

.. juegos de empale, siga las instrcciones del fabricante.


I ÂADVERTNCIA I ~eleccione una caja de c~me~ones ~~ del
tipo correcto para la aplicacion y ubicacion.


La caja de conexiones debe garantiar 
conexiones de cableado seguras y secas. 

I ÂADVERTNCIA I Selle todos los controles de los gases presentesque pudiesen dañar los componentes 
elécticos. 

LA FALLA DE CONECTARA TIRRÂADVERTENCIA PERM LA BOMBA, EL
Tensión 
peligrosa MOTOR Y LOS CONIOLES, AN 

DE CONECTARLA CORR 
ELCTCA, PUEDE CAUSAR

ELECfOCHOQUE, QUEURS 0 
LA MUERTE. 

SELECCIÓN Y CABLEADO DE LOS 
INTERRUPTOJRSY PAl\lELES DE 

B01VlBACONT'ROL DE LA 


TIOS DE INRRUPORE DE FLOTADOR

Hay dos tipos de diseños de interruptor de flotador: de acción 
simple y de ángulo amplio. Los interruptores de acción simple 
funcionan en un rango de 15°, de manera que pueden abrirse y 
cerrarse con rapidez. Los flotadores de ángulo amplio 
fucionan con un gio de 90° con ellargo de la traba entre el 
cuerpo del flotador y el punto de pivote controlando al rango 
de encendido-apagado. E1 diseño determina cuántos flotadores 
se requieren con los diferentes sistemas 0 controles. 

Los flotadores pueden estar normalente abiertos (NO) para 
aplicaciones de reducción de nIvel 0 para vaciar un taque. Los 
interruptores normalente cerrados (NC) se utizan para 
aumenta el nivel 0 para llenar un tanque. 

Un interruptor de control de acción simple sólo puede usarse 
con un panel de control, pero nunca diectamente conectado a 
una bomba. 

Los interruptores de ángulo ancho de reducción de nIvel 
pueden usarse como interruptores diectamente conectados a 
la bomba 0 como interruptores de control. 

INSTAICIÓN DE LOS INRRUPORE DE 
FLOTADOR 
No hay reglas absolutas acerca de dónde instalar los 
interruptores de flotador, varía de trabajo a trabajo. 

Reglas sugeridas a seguir: 
iT odos los flotadores deben instalarse debajo de la tuberÍa de 
entrada! 

l 
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Flotador de apagado: Priera preferencia: instáelo de manera 
que el nIvel del agua quede siempre sobre el extrema superior 
de la bomba (cúpula del motor). Segunda preferencia: instá1elo 
de manera que el nIvel del agua quede a no más de 6 pulg. por 
debajo del extrema superior de la bomba. 

Flotador de encendido: instá1elo de manera que el volumen de 
agua entre los flotadores de encendido y apagado permita 
bombas de 1 Yi HP y menores funcionar al menos 1 minuto.


La bombas de dos (2) HP Y mayores deben funcionar al 
menos 2 miutos. La literatura sobre estanques establece los 
galones de alacenaje por pulgada de altua del estaque.


Flotador(es) de retardo/alana: deben escaonarse sobre los 
flotadores de apagado y encendido. Trate de utiar la mayoría 
del alacenaje disponIble ofrecido por el estaque, ahorre 
espacio para la capacidad de alacenaje de reserva. Consulte 
los diagramas y tablas en la Sección de Tablas de Interptores


de Flotadr.


DIAGRAS DE CABLEO DEL PANL

Nuestros paneles de control se envían con instrcciones y


diagramas de cableado. Utice dichas instrcciones en conjunto


con este manual de instrcciones (10M). La instaación 
eléctica debe ser realada por técnicos calficados úncamente. 
Cualquier problema 0 pregunta con respecto al control de 
otras marcas debe diigise a ese proveedor 0 al fabricante del 
control. Nuestro personal técnIco no tiene diagramas 
esquemáticos técnIcos 0 inormación de identIcación y


resolución de problemas de los controles de otras compañas.

ALS 
Recomendamos la instalación de una alarma en todas las 
bombas para aguas residuales. Muchos paneles de control 
estádar vienen equipados con cIrcuitos de alarma. Si no se usa 
un panel de control, se ofrece una alarma por alto nIvel de 
líquido independiente. La alarma alerta al propietario acerca de 
una situación de alto nIvel de líquido en el sistema, de manera 
que pueda comunIcarse con el personal de servicio apropiado 
para que investigue la situación. 

BOMBAS MONOFÁSICAS 
La bombas monofásicas (10) pueden operarse utIizando un 
interruptor de flotador en tándem 0 de conexión diecta, un 
contactador 0 un panel de control simple 0 doble. Ver las 
Figuras 1,2 y 5. 

Todas las bombas de 13 y Yi HP, de 115 ó 230 voltios y 
alguas bombas de % y de 1 HP están equipadas con cables de 
alentación estIo enchufe. Pueden enchufarse a interruptores


de flotador en tándem para instalaciones sencilas. Se permite 
quita los enchufes para conectar directamente 0 conect a un 
controlador simple 0 doble. El retIro del enchufe no anula la 
garantía nI viola las aprobaciones de las agencias. Ver la figura 
5. 

ÂADVERTNCIA LAS UNADES CON ENCHUE ~ DEBEN CONECTARE A UN. TOMACORR TIO TIRR 

", 
CONECTADO CORRCTAMNf A 
TIRR. 
EN EL CASO DE UNADES SIN 
ENCHU, NO QUI EL CABLE NI ELLa tensi6n peligrosa puede 

causar elecrochoque, PROTECTOR CONT TIRONE. NOquemaduras 0 la muerte. 

CONECT EL TUO-CONDUCTO A LA 
BOMBA. 

Las bombas con cables de almentación con conductores 
desnudos pueden conectarse diectamente a un interruptor de 
flotador, cablearse a un contactador de 1 fase, a un controlador 
simple 0 doble. Siempre verifique que el interruptor de

flotador esté dasificado para el amperaje de fucionarento 
máximo, amperaje de arranque máxo y la capacidad 
nomial de potencia de la bomba. Las bombas monofásicas


para aguas residuales contienen sobrecargas de devanado de 
encendido, a menos que se especifique 10 contrario en la placa 
de identIcación de la bomba. Ver las Figuras 1 y 2. 

BOMBAS 1RÁSICAS:

Como mínimo, una bomba trifásica requiere un cortcIrcuitosl 
cIrcuito con fusible trifásico, un arrancador magnético en la 
líea dasificado para la potencia de la bomba y sobrecagas 
Clase 10, de disparo rápido y compensación ambienta. 

PANLE DE CONTOL 
MONOFÁSICOS Y 1RÁSICOS:

Los paneles de control pueden ser simples (controlan 1 bomba) 
o doble5 (controlan 2, bombas): Nuestros paneles Serie SES se 
ofrecen con muchas características estádar y pueden 
constrse con nuestras opciones más populares. T ambién


constrimos paneles de acuerdo con las especificaciones del 
cliente, los cuales ofrecen muchas más opciones que los paneles 
SES. Los paneles de control constridos de acuerdo con las


especificaciones del cliente se ofrecen en muchas 
configuraciones diferentes. La solicitudes de cotizaciones para 
paneles a la medida pueden enviarse a Servcio a los Clientes 
mediante nuestro distribuidor autorizado. 

Nuestros paneles "SES" dobles presentan un diseño de tablero 
de cIrcuito impreso de estado sólido con cIrcuitos de alarmas 
de alto nIvel estádar. Otras características estánda son: un 
contacto de alarma seco auxilar para señalar una alarma 
remota y luces indicadoras de posición del interruptor de 
flotador. Nuestros paneles trifásicos tienen sobrecargas Clase 
10 incorporadas y ajustables. Las sobrecargas ajustables en 
todos nuestros paneles trifásicos signca menos trabajo para el 
instaador y la eliación de la necesidad de ordenar


sobrecargas específicas. La mayoría de los paneles SES se 
mantienen en inventario para entrega Inediata.


En el caso de bombas equipadas con sensores de fala de sello 
y/o sensores de calor, se recomienda que use su panel de 
control con las opciones apropiadas. Los sensores de la bomba 
no funcionan sin un relé de fala de sello 0 una conexión 
termial en el panel de control y un dispositivo de alarma ta


como una campana, bocina 0 luz. 

CIrcuito de fala de sello - Alguas bombas de sello doble está 
equipadas con un cIrcuito de falla de sello que también se 
denomia cIrcuito de detección de humedad. Este circuito 
debe estar conectdo a un panel de control con un relé de fala 
de sello opcional. El panel debe ordenarse especialente con el 
relé de fala de sello y la alarma. También hay paneles de fala 
de sello independientes como los A4-3 0 A4-A disponIbles 
como arculos estándar. Las bombas pueden identificarse por 
un cable de control adicional que sea de la tapa del motor. El 
cable contiene dos alambres, un alambre negro que se conecta 
al "termial" del panel que va a la "sonda", y un alambre


blanco que se conect al "termial" del panel que va a la tierra 
del relé. No los conecte al tornio de tierra del paneL. Siga las


instruciones de cableado incluida con el panel. 

Sensor de caor y cIcuto de fala de sello - Algunas bombas 
están equipadas con termostatos de falla de sello y de alta 
temper¡itura, de devanado de encendido, normalente 
cerrados (sensores de calor). Las bombas tienen un cable de 
control con cuatro (4) conductores: negro (sonda) y verde 
(tierra del relé) para el cIrcuito de fala del sello y rojo y blanco 
para el cIrcuito de alta temperatura. Conecte el cIrcuito de alta 
temperatura (sensor de calor) a la regleta de termiales del 
panel, tal como se indica en el dibujo del panel, con los 
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alambres rojo y blanco. El circuito del panel de alta 
temperatura también es un arculo opcIonal que debe ordenar


específicamente cuando ordene su panel de control. El cIrcuito 
de alta temperatua es dierente de las sobrecargas Clase 10


que son siempre requeridas en las bombas trifásicas. Siga las 
instruciones de cableado incluida con el paneL.
r 
JINST ALACirÓl\f 

Conecte laCs) bomba(s) a los adaptadores de riel corredizo 0 a


la tubería de descaga. La bases del riel corredio deben 
anclarse al piso del pozo. 

T odas las conexiones deben realzarse de acuerdo con los 
diagramas de cableado del panel de control, el código eléctico 
de EE.UU., el código canadiense y los códigos estataes, 
provincIales y/o locaes. Este es un buen momenta para 
verificar la rotación apropiada de los motores/impulsores. 

A PELIGRO
.~
* 

Maquinaria peligrosa. 

NO COLOQUE LAS MAOS EN LA
SUCCIÓN DE LA BOMBA MIS 
VERICA LA ROT ACIÓN DEL 
MOTOR EL HACERLO PRODUCIR 
GRAVE LEIONE PERSONALES.


Siempre verifque la rotacIón correcta. La 
rotacIón correcta se indica en la carcasa de la 
bomba. Los motores trifásicos son 
reversibles. Se permite arrancar brevemente 
o en marcha lenta el motor durante unos 
segudos para verifcar la rotacIón del 
impulsor. Es más fácil verifcar la rotación 
antes de instalar la bomba. Intercambie dos 
de los conductores de potencia cualquiera 
para invertr la rotacIón.


( ". Baje laCs) bomba(s) al pozo sumidero.(.~.7'

InspeccIone para verifica que los flotadores funcIonen 
libremente y que no hagan contacto con la tubería. 

OPlERACIÓN 
Una vez que se hayan hecho y verificado las conexiones de las 
tuberías, se pueden poner en funcionamento las bombas. 

Operación de interrptor en tándem - Enchufe el interruptor 
en tádem a un tomacorrientes dedicado conectado a tierra y 
luego enchufe la bomba al interruptor. Pruebe la bomba 
llenando el pozo hasta que la bomba se active. Si las bombas 
funcionan pero no bombean, probablemente estén obstruidas 
con aIre; perfore los orificIos de alivio de acuerdo con las 
instrccIones en la Sección de T uberías.


(l 

Verifque el intervalo de operación para asegurar un tiempo de 
funcIonamento mío de un mIuto y que la bomba se 
apague en la posicIón correcta. 

Operación del panel de control - Llene el pozo con agua
lipia. 
Utiice los interruptores H-O-A (manual- apagado ­
automático) de la bomba en la posición manual para probar las 
bombas. Si fucIonan bien en la posición manual, pruebe la 
posicIón automática. Si las bombas fucionan pero no 
bombean, probablemente estén obstrdas con aie; perfore los 
orifcIos de alvio de acuerdo con las instrccIones en la 
SeccIón de Tuberías.


Coloque el (los) interruptor(es) del panel de control en la 
posicIón automática y pruebe mIucIosamente el 
fucionamiento de los flotadores de ÈNCENDIDO, 
AP AGADO y alarma llenando el pozo con agua limpia. 
Importte: Si no se proporcIona un neutro desde la fuente de


alentacIón a un panel de control monofásico de 230 voltios,


el cIrcuito de control del panel no operará. Es necesario el 
neutro para completar el cIrcuito de control de 115 voltios. 

Verifique la tensión y la corriente y anote los datos en la 
seccIón delantera de este manual para referencIa futua. 
Compare las lectuas de amperaje con el amperaje máxo 
indicado en la placa de identIcacIón de la bomba. Si es más 
alto que el amperaje de la placa de identificacIón, investigue la 
causa. Si la bomba se hace funcIonar fuera de la curva; es decir, 
con demasiado poca carga 0 con tensión alta 0 baja, aumentará 
el amperaje. El motor funcIonará correctamente con tensión 
no más de un 10% por encima 0 por debajo de las 
clasifcacIones en la placa de identIicación de la bomba. El 
rendimento dentro de este rango no será necesariamente igual 
al rendimiento publicado a la frecuencia y tensión exact 
indicadas en la placade identificación. Corrija el problema 
antes de contiuar. También es posible que la causa sea un 
desbalance trifásico. Conslte la sección de Desbalance de 
potencia trifásica y siga las instrucciones. 

Reposicione el cIrcuito de alarma, coloque el (los) 
interruptor(es) de la bomba en posicIón automática y el 
interruptor de control en la posición de encendido. Ahora la 
undad está lista para la operacIón automática. 

Explique la operación de las bombas, controles y alarmas al 
usuario final. Entregue la documentacIón al propietaio 0 
déjela en un lugar seco y seguro en el panel de control. 
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TABLA DEL PANELE INTERRUPTORES 
DEFLOTADOR 
El propósito de esta tabla es mostrar las cantidades de 
interruptores requeridas y la función de cada interruptor en 
un sistema de aguas residuales típicas. Las cantidades 
requeridas varían dependiendo del tipo de interruptor: de 
acción simple 0 de ángulo amplio. Las cantidades de 
interruptores varían también de acuerdo con el tipo de 
panel: simple con y sin alarmas y doble con alarmas. 

Paneles dobles utilizando interrptores de accIón simple:


Cableado del panel de tres flotadores 

SW1 Fondo Bombas apagadas 
SW2 Medio Primera bomba del 

medio encendida 
SW3 Extremo Segunda bomba y alarma 

supenor encendidas 

Cableado del panel de cuatro flotadores CI 

SW1 Fondo Bombas apagadas 
SW2 Segundo Primera bomba encendida 
SW3 Tercero Segunda bomba encendida 
SW 4 Extremo Alarma encendida 

supenor 

Paneles dobles utilzando interruptores de ángulo amplio: 

Cableado del panel de tres flotadores 

SW1 Fondo Primera bomba encendida/ 
ambas apagadas 

SW2 Extremo Segunda bomba y 
supenor alarma encendidas 

Descarga 

Entrada 

Alarma SW3 

Bomba encendida 
SW2 

Bomba apagada 
SW1 

Cableado del panel de cuatro flotadores 

SW1 Fondo Primera bomb 
 a encendida/ 
ambas apagadas 

SW2 Medio Segunda bomba encendida 
SW3 Extremo Alarma encendida 

(' 
supenor 

Paneles simples utilizando interruptores de acción simple:


Panel simple con alarma (l 

SW1 Fondo 
SW2 Medio 
SW3 Extremo 

supenor 

Panel simple sin alarma 

SW1 Fondo 
SW2 Extremo 

supenor 

Bomba apagada 
Bomba encendida 

Alarma encendida/apagada 

Bomba apagada 
Bomba encendida 

Paneles simples utilzando interruptores de ángulo amplio: 

Panel simple con alarma 

SW1 Fondo Bomba encendida/apagada 
SW2 Extremo 

supenor Alarma encendida/apagada 

Panel simple sin alarma 

SW1 Bomba encendida/apagada 

Descarga 

Entrada 

Alarma SW4 

Bomba secunda ria 
encendida SW3 

Bomba principal 
encendida SW2 

Bomba apagada 
SW1 

Simple CD Doble CI
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DESBALANClE DE POTlENCIA '"fRlFÁSICA 

Se recomienda un suministro trifásico completo B. Divida la suma por tres, con 10 cual se obtiene la 
incluyendo tres transformadores individuales 0 un corriente promedio.

( transformador trifásico. Se pueden usar conexi ones en C. Seleccione el valor de corriente más alejado de la
estrella 0 en triángulo "abierto" empleando sólo dos corriente promedio (ya sea alto 0 bajo).
transformadores, pero hay más posibilidad de que 
produzcan un rendimiento inadecuado, disparo por D. Determine la diferencia entre este valor de corriente 

sobrecarga 0 falla prematura del motor debido al (más alejado del promedio) y el promedio. 
balance de corriente. E. Divida la diferencia por el promedio. Multiplique eldes 

Mida la corriente en cada uno de los tres conductores del resultado por 100 para determinar el porcentaje de 

motor y calcule el desbalance de corriente en la forma que desbalance. 

se explica abajo. El desbalance de corriente no debe exceder elS% con la 

2% 0 menos, deje los carga del factor de servicio 0 ell 0% con la carga de
Si el desbalance de corriente es del 


conductores tal como están conectados. Si el desbalance de entrada nominaL. Si el desbalance nq puede corregirse 

20/0, hay que verificar las lecturas de enrollando los conductores, la causa del desbalance debe 
corriente es de más del 


corriente en cada derivación empleando cada una de las determinarse y corregirse. Si, en las tres conexi ones 

tres conexiones posibles. Enrolle los conductores del motor posibles, la derivación más alejada del promedio está en el 

en el arrancador en la misma dirección para evitar una mismo conductor de potencia, entonces la mayoría del 

inversión del motor. desbalance proviene de la fuente de potencia. 

Para calcular el porcentaje de desbalance de corriente: Contacte a la compañía de electricidad local para 
solucionar el desbalance. 

A. Sume los tres valores de corriente de línea.

Conexión 1 Conexión 2 Conexión 3


Terminales del L1 L2 L3 L1 L2 L3 L1 L2 L3 

arrancador 1 1 1 1 1 1 1 1 1 
T T T T T T T T T 

Conductores R B W W R B B W R 

del motor T3 T1 T2 T2 T3 n T1 T2 T3 

(í\(': 
Ejemplo: 

T3-R = 51 amps T2-W = 50 amps n-B = 50 amps 

T1-B = 46 amps T3-R = 48 amps T2-W = 49 amps 

T2-W = .2 amps n-B = Ramps T3-R = .2 amps 
Total = 150 amps Total = 150 amps Total = 150 amps 
+ 3 = 50 amps + 3 = 50 amps + 3 = 50 amps


-46 = 4 amps -48 = 2 amps -49 = 1 amps


4+ 50 = .08 or8% 2 + 50 = .04 or 4% 1 + 50 = .02 or 2%


LECTURAS DE RJSISTENCIA DEL AISLAMI1ENTO 

Valores normales en ohmios y megaohmios entre todos los conductores y tierra 

Condición del motor y los conductores Valor en ohmios Valor en Megaohmios 
Un motor nuevo (sin cable de bajada). 20,000,000 (0 más) 20 (0 más) 

Un motor usado que puede reinstalarse en el pozo. 10,000,000 (0 más) 10 (0 más) 
Motor en el pozo. Las leduras son para el (able de bajada más el motor. 

Motor nuevo. 2,000,000 (0 más) 2 (0 más) 

EI motor está en buenas condiciones. 500,000 - 2,000,000 .5 - 2 

Daño de aislamiento, localícelo y repárelo. Menos de 500,000 Menos de 0.5 

t( ~~;:~~i~~nt~~s1;~ ~~~s~i~~~~~~~fo~~~i~if~r~~~~ar~~f:;:i~~i~~~ ;~fa~~:~;~~ de todas las c1asificaciones de
~\,,~/ 
Los valores de resistencia de aislamiento anteriores están basados en lecturas obtenidas con un 
megaohmiómetro con salida de 500 V Cc. Las lecturas pueden variar utilizando un ohmiómetro de tensión más 
baja; consulte con la fábrica si tiene dudas acerca de las lecturas. 

Esta tabla se reimprimió como cortesía de Franklin Electric. 
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DATOS DE INGENIEJlA


Los datos de ingeniería para modelos específicos pueden encontrarse en su catálogo y en nuestro sitio Web (dirección en la 
cubierta). 

Los diagramas de cableado del panel de control se envían con 105 paneles de control. Uti lice 105 dibujos del panel de control junto 
con este manual de instrucciones para completar el cableado. 

CONSTRUCCION DE LA BOMBA 
Sumersión mínima Temperatura máxima del fluido 

Servicio continuo Sumergida total mente Operación continua 1040 F 400 ( 

6 pulg. per debajo del Operación
Servicio intermitente 

extremo superior del motor intermitente 
1400 F 600 ( 

Interruptor de flotador de acción simple 
Pumpmaster y Pumpmaster Plus - Instalación "típica" 

Cableado directo 
Instalación de 

(ableado directo 
para aplicaciones PESO 

de 120Vo 
230V. -T 

NIVEL DE ENCENDIDO: 
r ~:r' 

Fig. 1 
· ""'T' "" L ¿r'-'


Fig. 4 

Flotador doble - de cableado directo Interruptor de flotador 
de ángulo amplio 

Enchufe de 105


Tapón de la bomba interruptores 

~toen tándem


Fig. 2 

Fig. 5 

Determinación del rango de bombeo 

¡~
'C Diagrama de conexión trifásica~~ ,:: S1

~ -S 00 -c0~ i- _ R£io - -­'", L1 r .c 
-oA-~i- _N~ro_


- 0

.£ :! L2 I: A Blanco'" -0 ~i---- -/-eai ~ L3 r /,'C 

g" '" GRDr _ _ _ _ _ _ l _ _Ve.'e_ 
,3,, 

6 10 14 18 22 26 30 34 38 
5.5 Fig. 6 

Rango de bombeo (pulgadas) 

Fig. 3 
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IDENTIFICACIÓN Y REOLUCIÓN DlEPROBLElV1AS


LA FALLA DE DESCONECTAR Y BLOQUEAR LA CORRENTE ELÉCTRCA ANTES DEÂADVERTENCIA 
INTENTAR CUALQUIER SERVICIO, PUEDE CAUSAR ELECTROCHOQUE, QUEMAURAS 0

Tensión 
peligrosa

,(~ 
SíNTOMA 

EL MOTOR NO 
ESTÁ FUNCIONANO 
NOTA: Si el cortcrrcuitos se 
"ABRE" repetidaente, NO 
10 reposicione. Llame a un 
electicista calficado. 

a) Operación manual 

b) Operación automática 

NOTA: Inspeccione la 
bomba en modo manual 
primero para confmar el 
fucionamento. Si la bomba 
fuciona, el control 
automático 0 el cableado está 
defectoso. Si la bomba no 
fuciona, yea arriba. 

LA BOMBA NO 
SE APAGA 

('~ 

LA BOMBA ENTREGA 
POCO 0 NADA 
DE LÍQUlO 

LA BOMBA CICLA 
CONSTANMENT 

~L 

LA MUERTE. 

CAUSA PROBABLE


Se disparó el protector 
térmico del motor 

Cortcrrcutos abierto 0 fusible quemado. 

Impulsor de la bomba rozado 0 atado. 

El cable de alentación está dañado. 

Conexiones elécticas inadecuadas 
en el panel de control. 

No hay alambre neutro 
conectdo al panel de control. 

Conexiones elécticas inadecuada 
en el panel de control. 

Interruptor de nIvel de 1íquido


defectuoso para actvar los controles. 

Nivel de líquido insuficiente 
para actvar los controles. 

Cordones de los sensores de nIvel 
de 1íquido enredados. 

Cordones de los sensores de nIvel 
de líquido enredados. 

La bomba está atacada con aie. 

ACCIÓN RECOMENDADA 

Deje que se enfríe el motor. Asegure la sumersión 
núa de la bomba. Limpie los residuos de la 
carcasa y el impulsor. 

Determie la causa, Hame a un electicista caicado. 

Determie el consuo de corrente del motor. Si es dos 
vece más alto que el indicado en la placa de 
identIcaòón de la bomba, el imwlsor es trabado, los 
cojinetes del motor 0 el eje es daado. Lipie los 
residuos de la caca y è1 impulsor, consulte con el agente. 

La resistencia entre los conductores de alimentación y 
tierra debe indicar into. Si alguna lectra es 
incorrecta, Hame a un electicista calicado.


Inspeccione las conexiones del panel de control. 
Llame a un electricista calicado. 

Con el interruptor desconectado, verifique la 
contiuidad mientras actva el interruptor de nIvel de 
1íquido. Reemplace el interruptor, segú se requiera.


Deje que el nIvel de 1íquido aumente de 3 a 4 pulgadas 

(76 mm -101 mm) sobre el nivel de activación. 
Desenrede los cordones y asegure el 
fucionamento libre. 

Desenrede los còrdones y asegure el 
funcionamento libre. 

Apague la bomba durante aproximadamente un mIuto 
y arránquela nuevamente. Repita hasta que se despeje la 
obstrucción de aie. Si la obstrcción de aie persiste en 
un sistema con tubo con válvua de retención, puede 
perforarse un agujero de 3/16 pulg. (4.8 mm) en el tubo 
de descarga aproxiadamente a 2 pulgadas (51 mm) de 
la conexión de descarga. 

El flujo de 1íquido entrante coincide Podría requerrrse una bomba más grande. 
con la capacidad de descarga de la bomba. 

La válvula de retención está instaada Verifique la flecha de flujo en la válvua y 
invertida, está obstruida 0 atacada verifique el fucionamiento de ésta. 
en posición cerrada. 

Carga excesiva del sistema. 

Entrada a la bomba obstrda. 

T ensión incorrect, 0


conectda incorrectamente. 

La bomba está atacada con aie. 

El impulsor está gastado 0 dañado. 

Los controles de nIvel de 1íquido está 
defectuosos 0 instalados incorrectamente. 

La válvula de retención de la 
descarga no fuciona.


El área de contención de aguas 
negras es demasiado pequeña. 

Los controles de nIvel de 1íquido está 
defectosos 0 Instaados incorrectamente. 

Cantidad excesiva de 1íquido entrante 
para una bomba de este taaño.


Consulte con el agente. 

Inspeccione y despeje, segú sea requerido. 

Verifique la rotación, la tensión y las conexiones 
de la bomba. Consulte con un electricista calificado. 

Consulte la acción recomendada, arriba. 

Inspeccione el impulsor, reemplácelo 
segú sea necesario. 

Inspeccione, reajuste 0 reemplace, 
segú sea requerido. 

Inspeccione, repare 0 reemplace, 
según sea requerido. 

Consulte'con el agente. 

Inspeccione, reajuste 0 reeinplace, 
segú sea requerido. 

Consulte con el agente. 
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~GOULDS PUMPS


.
INSTALACIIONlES TJÎPICAS


Instalaciones típicas de bombas de 
efluente, para alcantarilado y de 
extracción de agua 

( 

GAR LIADA DE GOULDS PUMPS

Esta garanna es aplicable a todas las bombas para sistemas de agua fabricadas por GOlÙds Pups. Toda pare 0 pares que reslÙtaen defecniosas dentro del período de garantía 
serán reemplazdas, sin cargo para el comerciante, durante dicho período de garantía. Tal período de garantía se extende por doce (12) meses a par de la fecha de instaación, 0 
dieciocho (18) meses a parr de la fecha de fabricación, cualquiera se cumpla primero. 
T odo comerciante que considere que existe lugar a un reclaro de garantía deberá ponerse en contacto con el distribuidor autorizado de Goulds Pumps del cual adquiriera la 
bomba y ofrecer información detalada con respecto al reclaro El distribuidor está autorizdo a liquidar todos IDS reclaros por garantía a través del Departarento de Servicios a 
Clientes de Goulds Pumps. 
La presente garantía excluye: 

(a) La mano de obra, el transpone y los costos relacionados en los que incurra el comerciante;
(b) los costos de reinstaación del equipo reparado;
(c) los costos de reinstación del equipo reemplazado;
(d) daños emergentes de cualquier natualeza; y

(e) el reembolso de cualquier pérdida causada por la interrupción del servicio
A los fies de esta garantía, los ténnos "Distrbuidot', "Comerciante" y "Cliente" se defien como sigue: 

(1) "Distribuidor" es aquel individuo, sociedad, corporación, asociación u otra persona jurídica que opera en relación legal entre Goulds Pumps y el comerciante para
la compra, consignación 0 contratos de venta de las bombas en cuestión. 

(2) "Comerciante" es todo individuo, sociedad, corporación, asociación u otra persona jurídica que en el marco de una relación lega realiza negocios de venta 0 alquiler-venta
(leasing) de bombas a clientes. 

(3) "Cliente" es toda entidad que compra 0 que adquiere bajo la modadad de leasing las bombas en.cuestión de un comerciante. El térino "cliente" puede signfica un
individuo, sociedad, corporación, sociedad de responsabilidad limitada, asociación 0 cualquier otra persona jurídica con actvidades en cualquier tipo de negocios.

LA PREEN GAR SE EXTE AL COMERCIA ÚNCAM. ( 

Goulds Pumps
Goulds Pumps y el símbolo lIT Engineered Blocks son 
marcas registradas y marcas comerciales de lIT Industries. 

(Ç2001 Goulds Pumps ~ ILL Industries 
~mdreso en EE.UU.
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Manuel d'installation et d'utilisation
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Imnnatio1lspom ie propriéta


Numéro de modèle de la pompe : 

Numéro de série de la pompe :


N° de modèle du tableau de commande :


Détaiant : 

N° de téléphone du détaiant :


Date d'achat : d'instaation:
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CONSIGNES DE SÉCURITÉ 

AFIN DE PRÉVENIR LES BLESSURES GRAVES OU 
MORTELLES ET LES DOMMAGES MATÉRIELS 
IMPORTANTS, LIRE ET SUIVRE TOUTES LES 
CONSIGNES DE SÉCURITÉ FIGURANT DANS LE 
MANUEL ET SUR LA POMPEo 

LE PRÉSENT MANUEL A POUR BUT DE FACILlTER 
L'INSTALLATION ET L'UTILlSATION DE LA POMPE ET 
DOlT ÊTRE CONSERVÉ PRÈS DE CELLE-CI. 

SÉcUR employé pour signaler les mots­
indicateurs dont on trouvera la descriptionALe symbole ci-contre est un SYMOLE DE 
ci-dessous. Sa présence sert à atter


l' attention afi d' éviter les blessures et les 
dommages matériels. 

~ Prévient des risques qui VONT causer des

blessures graves, la mort ou des dommages 
matériels importants. 

IAAVERTSSEMENT I Prévient des risques qui PEUV causerdes blessures graves, la mort ou des 
dommages matériels importants. 

IAATTENTION I Prévient des risques qui PEUV causerdes blessures ou des dommages matériels. 

AVIS: SERT ÀÉNONCERLEDIRCT 
SPÉCIAES DE GRAE IMORTANCE 
QUE L'ON DOIT SUN. 

LI SOIGNEUSEMNT CHAQUE DIRCT ET

A VERTISSEM AVAN D'EFFCIR TOUT 
TRVAI SUR LA POMPE.


N'ENVERAUCUN DÉCALCOMA DE

SÉcUR. 

IAAVERTSSEMENT I L'installation électrique doIt être
entièrement effectuée par un technicien 
qualifié. 11 faut toujours suivre les prescriptions du code 
provincial ou national de l' électricIté et les règlements 
locaux. Adresser toute question relative au code à un 
inspecteur en électricité. Le non-respect du code et des 
politiques de santé et de sécurité au travail peut entraÎner 
des blessures et des dommages matériels. L'inobservation 
des directives d'installation fournies par Ie fabricant peut se 
traduire par un choc électrique, un incendie, des blessures 
ou la mort, ainsi que par des dommages matériels, des 
performances non satisfaisantes et l'annulation de la 
garantie du fabricant. 

IAAVERTSSEMENT I Les pompes standard ne sont pas conçues
pour les piscines, l'eau libre, les liquides 
dangereux ni les endroits pouvant contenir des gaz 
inflammables. Ces fluides peuvent être présents dans les 
installations de confinement (puits collecteurs, réservoirs ou 
fosses humides). On doit aérer ces installations suivant les 
codes locaux. 

Seules les pompes de classe 1, division 1, peuvent servir 
dans les liquides dangereux et les endroits pouvant contenir 
des gaz inflammables. Le nom des organismes de 
normalisation pertinents figure sur la plaque signalétique de 
la pompe ou dans les feuillets du catalogue décrivant les 
pompes en question. 

IAAVERTSSEMENT I Verrouiler la source de courant en position
ouverte avant de procéder à l'installation ou 

à l'entretien de tout dispositif électrique. Le protecteur 
thermique de certains moteurs de pompe coupe Ie courant 
lorsqu'il y a surcharge thermique et Ie rétablit 
automatiquement, redémarrant ainsi la pompe 
inopinément. 

f' 
IAATTENTION I Chaque tableau de commande triphasé pourpompe submersible doIt assurer une 
protection rapide de classe 10 contre la surcharge. 

VÉRIFICATIONS AVANT INSTALLATION 

Ouvrir tous les cartons et vérifier si Ie matériel est 
endommagé. Signaler immédiatement tout dommage au 
fournisseur ou au transporteur. 

Important: on doit toujours vérifier si les valeurs 
nominales inscrites sur la plaque signalétique (intensité, 
tension, puissance et nombre de phases) conviennent au 
tableau de commande et à la source de courant. 

Le compartiment moteur d'un bon nombre de nos pompes 
à eaux d'égout est rempli d'huile isolante. S'il y a des traces 
d'huile sur la pompe ou si cette dernière a été entreposée 
longtemps, vérifier Ie niveau d'huile du compartiment et, si 
la pompe en est dotée, du logement de garniture. 

Enlever Ie bouchon de l'orifice de remplissage du 
compartiment moteur (sur Ie dessus de celui-ci), puis 
vérifier Ie niveau d'huile par l'orifice. L'huile devrait 
seulement recouvrir Ie moteur. Ne pas trop en mettre pour 
que l'huile puisse se dilater ! 

Pour vérifier Ie niveau d'huile du logement de garniture, 
mettre la pompe sur Ie côté, Ie bouchon de remplissage en 
haut, puis enlever Ie bouchon. Le niveau de l'huile devrait 
être à tout au plus 13 mm (Yz po) du haut. Au besoin, (
utiliser de l'huile pour turbines ASTM 150, puis remettre Ie 
bouchon. 

On peut se procurer de l'huile isolante en contenants de 
5 gallons US chez nos distributeurs. On peut aussi en 
acheter chez un réparateur de moteurs électriques. Les 
marques d'huiles types sont : Shell Turbo 32, Sunoco 
Sunvis 932, Texaco Regal R&O 32, Exxon Nuto 32 et 
Mobil DTE Light. 

V érifier si l' écrou presse-garniture du serre-câble 
d'alimentation est suffsamment serré. Le couple de serrage 
est de 75 lbf.po pour les câbles de calibre 16 et de 80 lbf.po 
pour tout autre câble. 11 est cependant de 75 lbf.po pour les 
câbles de capteur de chaleur ou d'humidité. 

La garantie ne couvre pas les dommages dus au 
branchement de la pompe et du tableau de commande à 
une source de courant dont la tension ou Ie nombre de 
phases sont inappropriés. 

Inscrire à titre documentaire les numéros de modèle et de 
série de la pompe ainsi que Ie numéro de modèle du 
tableau de commande dans les Informations pour Ie 
propriétaire. Une fois l'installation achevée, remettre Ie 
manuel au propriétaire ou l'attacher au tableau de 
commande. 

( 
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LEVAGE DE LA POMr)E 

AAVER1SSEMENT NE PAS LEVER, TRASPORTERNI 
SUSPENDRE LA POMPE PAR LE ~~ CÂBLE D'ALIMENTATION : 
L'ENDOMMGEMENT DU CÂBLEuf POURT CAUSER UN CHOC 
ÉLECTRQUE, DES BRÛLURS OU LA ~ MORT. 

Les tensions dangereuses 
peuvent causer un choc 
élecrique, des brûlures 
au la mort. 

Lever la pompe par son boulon à æil ou sa poignée avec un 
filin ou une chaîne de grosseur appropriée. NE PAS 
endommager Ie câble d'alimentation ni celui des capteurs 
durant la manutention de la pompeo 

SYSTÈME DE LEV AGE OPTIONNEL À RAIL DE 
GUIDAGE OU À ADAPTATEUR COUUSSANT 
Dans Ie cas de bon nombre de cuves à effuents et de postes 
de relèvement d'eaux d'égout, il est conseilé de monter la 
pompe sur un rail de guidage ou avec un adaptateur 
coulissant pour pouvoir descendre, retirer, inspecter et 
entretenir celle-ci plus facilement. La plupart des codes 
n'autorisent pas Ie personnel à entrer dans une fosse 
humide sans la formation ni 1'équipement protecteur 
appropriés. Le raÍl et l'adaptateur sont conçus pour faciliter 
la mise en place et la sortie de la pompe, et ce, sans 
disjoindre la tuyauterie. Le rail et l'adaptateur devraient 
être placés de façon à ce que la pompe soit face à 1'orifice 
d'arrivée de l'influent pour empêcher la formation de zones 
de stagnation et, ainsi, de dépôts. Le fond du puits 
collecteur ou de la cuve doit être plat et suffisamment 
résistant pour supporter Ie poids de la pompe et du rail de(( guidage. 

AVIS: SUlVRE LES DIRECTIVS FOURNIES AVEC LE 
RAL DE GUIDAGE.


TuLlAUTERlE 

Min de réduire les pertes de charge (par frottement) au 
minimum, la tuyauterie de refoulement devrait être aussi 
courte que possible et dépourvue d'accessoires et de 
raccords superflus. Son diamètre devrait être au moins égal 
à celui de 1'orifice de refoulement de la pompeo 

Prévenir Ie retour du liquide : poser sur Ie tuyau de 
refoulement un clapet de non-retour de calibre convenant à 
la grosseur des solides que la pompe peut laisser passer. Le 
retour du liquide peut faire tourner la pompe en sens 
inverse, provoquant ainsi 1'usure prématurée des garnitures 
mécaniques et des roulements. S'il y a (( rotation en sens 
inverse)) au moment du démarrage, Ie couple accru produit 
peut abîmer Ie moteur ou 1'arbre de pompe, ou les deux, et 
même forcer certaines pompes monophasées à continuer à 
tourner en sens inverse. 

Poser EN A VAL (après) du clapet de non-retour un 
robinet-vanne de calibre approprié pour permettre 
1'entretien de la pompe, de la tuyauterie et du clapet. 

Important: avant d'installer la pompe et afin de prévenir la 
formation de poches d'air dans celle-ci, percer un trou­

( " purgeur d'air de 4,8 mm (31Í6 po) dans Ie tuyau de 
refoulement, à environ 51 mm (2 po) au-dessus de l'orifice 
de refoulement de la pompe, mais avant Ie clapet de non-
retour et à 1'intérieur de la fosse humide. On permettra 
ainsi au liquide d'entrer dans la pompe par gravité, surtout 
si l' orifice d' aspiration est situé en dessous, et préviendra la 

formation de poches d'air qui empêcheraient Ie pompage 
du liquide même si la roue de la pompe tourne. 

La tuyauterie doit être supportée correctement pour 
n'appliquer sur la pompe aucune charge pouvant la 
déformer. 

Couvercles et trappes de visite doivent être assez grands 
pour permettre l'inspection et 1'entretien de la pompe ainsi 
que l'emploi d'un dispositif de levage. 

CÀBLAGEET MISE À LA '"fERR 
Avis important : lire les Consignes de sécurité avant de 
procéder au cablage. 

Jt N'utilser que du fi torsadé en cuivre pour la mise à


.. la terre et 1'alimentation du moteur. Le calibre du fil


de terre doit être au moins égal à celui des fils 
d'alimentation du moteur, et les fils devraient tous 
être chromocodés pour faciliter 1'entretien et Ie 
diagnostic des anomalies. 

Jt Poser Ie fil de terre et les autres fils suivant les 
.. prescriptions du code provincial ou national de


l' électricité. 

A Installer un sectionneur tout conducteur si Ie code 
l' exige. 

Verrouiler la source de courant en position ouverteA. avant de procéder à l'installation ou à 1'entretien de 
la pompeo 

Le nombre de phases et la tension d'alimentationA. doivent convenir à tout l' équipement. Un nombre de 
phases et une tension inappropriés annulent la 
garantie et peuvent causer un incendie et des 
dommages au moteur et au tableau de commande. 

Chaque jonction de fils doit être étanche. Si 1'onA. emploie un nécessaire de jonction ((( kit ))), suivre les 
directives du fabricant. 

Choisir la boîte de jonction du type et de la 
I AAVERnSSEMENT I classe NEMA convenant au type et au lieu 

d'utilisation. La boîte doit assurer une 
jonction de fils sûre et étanche. 

Étancher les commandes afin d'empêcher
I AAVESSEMENT I les gaz d'en détériorer les composants. 

OMElT LA MISE À LA TERRÂAVERTISSEMENT 
PERMENTE DE LA POMPE, DUTension 

dangereuse MOTEUR ET DES COMMES 
AVANT LE BRACHEMENT À LA 
SOURCE DE COURT PEUT 
CAUSER UN CHOC ÉLECTRQUE, 
DES BRÛLURES OU LA MORT. 

SELEC'T10N Kf CÀBLAGE DES 
CONTACTEURSET DES TABLEAUX DE 
COMMANDE 
TYES DE CONTACTEURS À FLOlTEUR

Deux types de contacteurs à flotteur sont normalement 
utilisés : à simple effet ou à grand déplacement angulaire. 
Le type détermine Ie nombre de contacteurs requis avec les 
différents systèmes et tableaux de commande. Les 
contacteurs à simple effet fonctionnent dans un angle de 
15° et s'ouvrent et se ferment donc rapidement. La 
longueur du câble (la distance entre Ie point pivot du câble I 

iet Ie boîtier du contacteur) des contacteurs à grand 
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déplacement angulaire (90°) régit les niveaux démarrage­
arrêt de la pompeo 

Les contacteurs à flotteur peuvent être du type 
normalement ouvert (NO) pour le vidage (fosses ou 
réservoirs) et du type normalement fermé (NF) pour le 
remplissage. 

Les contacteurs à simple effet doivent être connectés 
seulement aux tableaux de commande, jamais directement 
aux pompes. 

Les contacteurs à grand déplacement angulaire pour le 
vidage peuvent être branchés aux pompes comme aux 
tableaux de commande. 

RÉGLAGE DES CONTACTEUR À FLOTIUR 
Il n'existe pas de règle absolue pour le réglage des 
contacteurs à flotteur, lequel peut varier dune installation à 
l'autre. 

Règles suggérées : 
Tous les contacteurs à flotteur devraient être placés sous 
l'orifice darrivée de l'influent ! 

Contacteur d'arrêt : (1 er choix) -le régler pour que le 
niveau du liquide soit toujours au-dessus du compartiment 
moteur. (2e choix) -le régler pour que le niveau du


liquide ne puisse être à plus de 6 po sous le dessus du 
compartiment moteur. 

Contacteur de démarrage : le régler pour que la plage de 
pompage permette aux pompes de 1 Yi hp ou moins de 
fonctionner pendant au moins une (1) minute. Les pompes 
de 2 hp et plus devraient fonctionner durant au moins 
deux (2) minutes. Le catalogue donne la capacité de chaque 
Clve en gallons US par pouce de hauteur. 

Contacteur(s) de pompe secondaire et dalarme : s'il n'y en 
a qu'un, le placer plus haut que les contacteurs darrêt et de 
démarrage, et, s'il y en a deux, on devrait en outre les 
décaler (v. les ilustrations dans la section Tableaux de 
commande et fonction des contacteurs à (lotteur). Essayer 
d'utiliser tout l'espace de stockage disponible de la cuve, 
mais prévoir un espace de réserve. 

SCHÉMAS DE CÂBLAGE DES TABLEAUX DE
COMME 
Des directives et des schémas de câblage sont fournis avec 
nos tableaux de commande. Utiliser les directives en 
question conjointement avec celles du présent manueL.


L'installation électrique ne doit être effectuée que par des 
techniciens qualifiés. Adresser toute question relative aux 
autres marques de tableau de commande au fournisseur ou 
au fabricant de ces marques. Notre personnel technique ne 
dispose pas des schémas ni des informations de dépannage 
des autres marques. 

DISPOSITIFS D' ALARE 
Il est recommandé de poser un dispositif dalarme dans 
toute installation à pompe(s) à eaux usées. De nombreux 
tableaux de commande standard en sont munis. S'il n'y a 
pas de tableau de commande, on peut employer un 
dispositif dalarme niveau haut, autonome, qui se 
déclenchera si le liquide atteint un niveau trop élevé, 
avertissant ainsi Ie personnel dentretien, qui apportera 
alors les correctifs appropriés. 

POMPES MONOPHASÉES 
Les pompes monophasées peuvent être utilsées avec un 
contacteur à flotteur simple ou double à fiche-prise ou à 
raccordement fixe, avec un contacteur ordinaire ou avec un 

tableau de commande pour pompe simple ou double. Voir 
les fig. 1, 2 et 5. 

Toutes les pompes de 1/3 et de 1/2 hp (115 ou 230 V), 
ainsi que certaines pompes de 3/4 et de 1 hp, sont munies 
d'un cordon d'alimentation à fiche pouvant être branchée 
sur la fiche-prise du contacteur à flotteur s'il s'agit dune -' 
installation à pompe simple. On peut enlever la fiche du 
cordon dalimentation et connecter celui-ci par 
raccordement fixe à un tableau de commande pour pompe 
simple ou double. L'enlèvement de la fiche n'annulera pas 
la garantie ni l'enregistrement auprès des organismes de 
normalisation pertinents. Voir la fig. 5. 

ÂAVERISSEMENT LES POMPES CONNCTÉES PAR
FICHE DOIVNT L'ÊTRE À UNE~~ PRISE A VEG TERR MISE À LA TERR 

A
CORRCTEMENT. 

S'IL S' AGIT D'UNE POMPE SANS 
FICHE, NE PAS ENLEVER LE 

Les tensions dangereuses CORDON D'ALIMENTATION NI SON 
peuvent causer un (hoc 
élecrique, des brûlures SERR-CÂBLE NI CONNECTER UN 
au la mort. 

CONDUIT À LA POMPEo


Les pompes dont le bout des fils du cordon dalimentation 
est dénudé peuvent être branchées par raccordement fixe à 
un contacteur à flotteur, à un contacteur ordinaire 
monophasé ou à un tableau de commande pour pompe 
simple ou double. On doit toujours s'assurer que Ie 
contacteur à flotteur convient à l'intensité de marche, à 
l'intensité maximale au démarrage et à la puissance 
nominales de la pompeo Sauf indication contraire sur la 
plaque signalétique, les pompes monophasées pour eaux 
usées sont munies dune protection denroulement contre 
les surcharges. Voir les fig. 1 et 2. ( 
POMPES TRIPHASÉES

Les pompes triphasées nécessitent au moins un démarreur 
magnétique à branchement direct convenant à la puissance 
nominale de la pompe, un circuit à fusible(s) ou à 
disjoncteur tripolaire, ainsi que des limiteurs de surcharge 
rapides de classe 10 compensés en fonction des conditions 
ambiantes. 

TABLEAUX DE COMMDE MONOPHASÉS ET 
TRIPHASÉS 
Les tableaux de commande viennent en deux versions: 
pour pompe simple ou pour pompe double. Nos tableaux 
de la série SES offrent de nombreuses fonctions standard 
auxquelles on peut ajouter nos options les plus populaires. 
En outre nous fournissons des tableaux sur demande dont, 
les fonctions sont beaucoup plus nombreuses que celles de 
la série SES. Les tableaux faits sur demande sont offerts en 
versions variées. On peut adresser toute demande de prix 
pour ce type de tableau au service à la clientèle (Customer 
Service) par l'entremise dun distributeur agréé. 

Nos tableaux de commande pour pompe double de la série 
SES possèdent un circuit imprimé muni dun circuit 
d'alarme niveau haut standard. Il existe dautres accessoires 
standard: contacts dalarme sees auxiliaires signalant les 
alarmes à distance et voyants indicateurs de position pour 
contacteurs à flotteur. Des limiteurs de surcharge réglables 
de clåsse 10 sont intégrés dans nos tableaux de commande 
triphasés, éliminant ainsi du travail pour l'installateur et ( 
l'obligation de commander des limiteurs particuliers. La 
plupart des tableaux de la série SES sont en stock et prêts à 
livrer. 
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Avec les pompes à capteurs de chaleur et d'humidité sens de rotation. Pour inverser celui-ci, 
(décèle les défailances de garniture), il est recommandé intervertir deux des fils d'alimentation du 
d'utiliser notre tableau de commande et les accessoires moteur. 
optionnels appropriés. Ces capteurs ne fonctionneront pas 

f 
si Ie tableau de commande n'est pas équipé du relais, du 
bornier et de l'avertisseur (sonnerie ou voyant) appropriés. 

Circuit de détection des défailances de garniture ­


certaines pompes à double garniture comportent un circuit 
de détection intégré pour les défailances de garniture, 
décelées par un capteur d'humidité. II faut relier Ie circuit 
au relais en option monté dans Ie tableau de commande. 
On doit commander Ie tableau expressément avec Ie relais 
et l'avertisseur précités. II existe aussi des tableaux standard 
(A4-3 et A4-4) séparés pour la détection des défailances de 
garniture. Les pompes à capteur d'humidité se distinguent 
par Ie câble de capteur supplémentaire sortant de 
l'enveloppe de moteur. Le câble possède deux conducteurs, 
à brancher dans Ie tableau: Ie noir à la borne réservée au 
capteur ((( probe,,) et Ie blanc à la borne terre ((( ground,,) 
destinée au relais (pas sur la vis de terre du tableau). Suivre 
les directives de câblage fournies avec Ie tableau. 

Circuits de détection de chaleur et des défailances de 
garniture - des pompes sont munies d'un circuit de


détection des défailances de garniture à capteurs


d'humidité, ainsi que d'un circuit de détection de chaleur à 
thermostats (capteurs de chaleur) normalement fermés 
pour hautes températures montés sur l'enroulement. Ces 
pompes ont un câble à quatre (4) conducteurs, à brancher 
dans Ie tableau: Ie noir à la borne pour Ie capteur 
((( probe,,) et Ie vert à celie de terre ((( ground,,) du relais 
du circuit du capteur d'humidité ; et Ie rouge et Ie blanc 
aux bornes pour Ie circuit du capteur de chaleur, selon Ie 

((( schéma de câblage du tableau. Comme Ie circuit du capteur 
de chaleur est optionnel, on doit Ie commander 
expressément avec Ie tableau, et il fonctionne différemment 
des limiteurs de surcharge de classe 10 qui sont toujours 
requis sur les pompes triphasées. Suivre les directives de 
câblage fournies avec le tableau. 

KNST ALJLA TION 

Fixer à la ou aux pompes Ie raccord rapide pour Ie rail de 
guidage, l'adaptateur coulissant ou la tuyauterie de 
refoulement. Le pied d'assise du rail devrait être assujetti au 
fond de la fosse humide par des boulons d'ancrage. 

Effectuer Ie câblage selon les schémas de câblage des 
tableaux de commande, les prescriptions du code 
provinci~l ou national de l'électricité et les règlements 
locaux. A ce stade-ci, il est suggéré de vérifier Ie sens de 
rotation de l'arbre de moteur ou de la roue. 

A DANGER


'4 
Équipements dangereux 

i( 

ÉVITER LES BLESSURS GRA YES : NE 
PAS S'INTRODUIRE LES DOIGTS 
DANS L'ORIFICE D' ASPIRATION DE 
LA POMPE PENDANT LA 
VÉRIFICA TION DU SENS DE 
ROTATION. 

On doit toujours vérifier si la pompe 
tourne dans Ie sens indiqué sur Ie corps de 
pompe, ce qui est plus facile à faire avant 
l'installation de la pompeo Les moteurs 
triphasés peuvent tourner dans les deux 
sens. II est done permis de les mettre en 
marche, puis de les arrêter 
immédiatement tout en en observant Ie 

Descendre la ou les pompes dans la fosse humide. 

S'assurer que les contacteurs à flotteur peuvent bouger 
librement, mais sans pouvoir atteindre la tuyauterie. 

IVitSEEN IViAJRClPfl 

Vne fois Ie raccordement de la tuyauterie achevé et vérifié, 
on peut mettre la ou les pompes en marche. 

Vérification du fonctionnement des contacteurs à flotteur à 
fiche-prise - brancher d'abord la fiche-prise du contacteur 
sur une prise de courant indépendante mise à la terre, puis 
la prise de la pòmpe sur la fiche-prise'du contacteur. 
Essayer la pompe en remplissant d'eau la fosse humide 
jusqu'à ce que la pompe démarre. Si Ie débit de la pompe 
est faible ou nul, c'est qu'il y a probablement présence d'air 
dans la pompeo Percer alors un trou-purgeur d'air selon les 
indications de la section Tuyauterie. 

V érifier la durée de fonctionnement de la pompe pour 
s'assurer qu'elle est d'au moins une minute et que la plage 
de pompage est correcte. 

Vérification du fonctionnement du tableau de commande 
- remplir d'eau la fosse humide.

Essayer d'abord la pompe en mode manuel en plaçant Ie 
commutateur (( Hand-Off-Auto " (manuel-arrêt-
automatique) du tableau de commande à Hand. Si la 
pompe fonctionne bien, l'essayer en mode automatique. Si 
Ie débit de la pompe est faible ou nul, c'est qu'il y a 
probablement présence d'air dans la pompeo Percer alors 
un trou-purgeur d'air selon les indications de la section 
Tuyauterie. 

Faire fonctionner la pompe en mode automatique (Auto) et 
vérifier minutieusement Ie fonctionnement des contacteurs 
de démarrage, d'arrêt et d'alarme en remplissant d'eau la 
fosse humide. Important: omettre de brancher Ie fi neutre 
de la source de courant à tout tableau de commande 
alimenté en courant monophasé de 230 V empêchera Ie 
circuit de commande du tableau de fonctionner. Le neutre 
est nécessaire pour alimenter (115 V) Ie circuit de 
commande. 

Mesurer l'intensité et la tension du courant au démarrage 
et les inscrire à titre documentaire dans les Informations 
pour Ie propriétaire. Comparer l'intensité mesurée à 
l'intensité maximale indiquée sur la plaque signalétique de 
la pompeo Si l'intensité mesurée est supérieure, en chercher 
la cause. L'utilisation de la pompe hors de sa courbe de 
performances, c.-à-d. à une hauteur de charge trop faible 
ou à une tension trop basse ou trop haute, augmentera 
l'intensité du courant. Le moteur fonctionnera 
correctement si sa tension d'alimentation se situe dans les 
limites suivantes : tension nominale (plaque signalétique) 
:t 100/0. Les performances obtenues dans ces Ii mites ne 
seront pas forcément identiques à celles de la courbe de 
performances correspondant aux valeurs de courant 
nominales insc¡ites sur la plaque signalétique. Apporter les 
correctifs nécessaires avant de continuer. Le déséquilibre 
du courant triphasé peut en outre altérer les performances. 
Si c'est le cas, suivre les directives de la section Déséquilibre 
du courant triphasé. 
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Réarmer Ie dispositif d'alarme, puis mettre la pompe en 
mode automatique (Auto) et Ie circuit de commande du 
tableau sous tension (interrupteur (( Control On-Off )) à 
On). Le système est maintenant prêt à fonctionner


automatiquement. 

TABLlEAll DlE COMMlE lET FONCTON DlES 
CONTACTURS À FLOTTUR 
L'objet de la présente section est d'indiquer Ie nombre de 
contacteurs à flotteur requis et Ie rôle de chacun dans les 
systèmes d'évacuation des eaux usées types. Le nombre 
varie selon Ie type de contacteur : à simple effet ou à grand 
déplacement angulaire, mais aussi selon Ie type de tableau 
de commande : pour pompe simple avec ou sans alarme ou 
pour pompe double avec alarme. 

Tableaux de commande pour pompe double à 
contacteurs à simple ef£et : 

Trois contacteurs à flotteur 

SWl Inférieur Pompes hors fonction 
SW2 Intermédiaire 1 re pompe en fonction 
SW3 Supérieur 2e pompe et alarme 

en fonction 

Quatre contacteurs à flotteur (g 

SWl Inférieur Pompes hors fonction

SW2 Deuxième 1'e pompe en fonction 

(du bas)


SW3 Troisième 2e pompe en fonction 
(du bas)


SW4 Supérieur Alarme en fonction 

Tableaux de commande pour pompe double à 
contacteurs à grand déplacement angulaire : 

Trois contacteurs à flotteur 

SWl Inférieur 1 re pompe en fonction ou 
les deux hors fonction 

SW2 Supérieur 2e pompe et alarme en 
fonction 

Refoulement 

Entrée 

Pompe en 
fonction (SW2) 

Pompe hors 
fonction (SW1) 

Système à pompe simple CD


Expliquer Ie fonctionnement de la pompe et des dispositifs 
de commande et d'alarme à l'utilisateur, puis lui laisser la 
documentation ou l'attacher au tableau de commande s'il 
est installé dans un endroit see, fermé. 

( 

Quatre contacteurs à flotteur 

SWl Inférieur 1 re pompe en fonction

ou les deux hors fonction 

SW2 Intermédiaire 2e pompe en fonction 

SW3 Supérieur, Narme en fonction 

Tableaux de commande pour pompe simple à 
contacteurs à simple ef£et : 

Trois contacteurs à flotteur avec alarme CD


SWl Inférieur Pompe hors fonction 
SW2 Intermédiaire Pompe en fonction 
SW3 Supérieur Alarme en fonction ou 

hors fonction 

Deux contacteurs à flotteur sans alarme 

SWl Inférieur Pompe hors fonction 
SW2 Supérieur Pompe en fonction 

Tableaux de commande pour pompe simple à contacteurs 
à grand déplacement angulaire : 

Deux contacteurs à flotteur avec alarme 
(SWl Inférieur Pompe en fonction ou 

hors fonction 
SW2 Supérieur Alarme en fonction ou 

hors fonction 

Un contacteur à flotteur sans alarme 

SWl Pompe en fonction ou 
hors fonction 

Entrée 

2e pompe en 
fonction (SW3) 

1 re pompe en 
fonction (SW2) 

Pompe hors 
fDnction (SW1) ~ 

Système à pompe double (g 
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, "t, ,
DlESitQUIUBRE DU COUlRI\ff TIUPHASlE


Un circuit dalimentation électrique entièrement triphasé B. Diviser Ie total par 3 pour obtenir l'intensité moyenne. 
est recommandé. II peut être constitué de trois C. Prendre l'écart dintensité Ie plus grand par rapport à la
transformateurs distincts ou dun transformateur triphasé. moyenne.
On peut aussi utilser deux transformateurs montés en 

D. Soustraire cet écart de la moyenne.( étoile ou en triangle (( ouverts ", mais il est possible qu'un 
tel montage crée un déséquilibre de courant se traduisant E. Diviser la différence par la moyenne, puis multiplier Ie 
par des performances médiocres, Ie déclenchement résultat par 100 pour obtenir Ie pourcentage de 
intempestif du limiteur de surcharge et la défailance déséquilibre. 
prématurée du moteur. 

Le déséquilibre de courant ne devrait pas excéder 5 % en 
Vérifier l'intensité du courant sur chacun des trois fis de charge avec facteur de surcharge et 10 % en charge 

moteur, puis calculer Ie déséquilibre du courant. dentrée nominale. Si l'on ne peut éliminer Ie déséquilibre 

Si Ie déséquilbre est de 2 % ou moins, ne pas changer la en connectant les fis de moteur dans l'ordre numérique 
connexion des fils. indiqué, on doit en trouver la cause et, la rectifier. Si, dans 

les trois montages, l'écirt dintensité Ie plus grand par
S'il dépasse 2 %, on devrait vérifier l'intensité du courant rapport à la moyenne est toujours sur Ie même conducteur,

sur chaque conducteur, dans les trois montages possibles ci- la cause du déséquilbre vient surtout de la source de
dessous. Min de maintenir Ie sens de rotation du moteur, 
suivre l'ordre numérique indiqué dans chaque montage courant. 

pour la connexion des fis de moteur. On s'adressera alors à la société délectricité pour rectifier 

Pour calculer Ie pourcentage de déséquilibre du courant : 
Ie déséquilibre de courant. 

A. Faire l'addition des trois intensités de courant de ligne
mesurées. 

1 er montage 2e montage 3e montage 

Bornes de L 1 L2 L3 L 1 L2 L3 L1 L2 L3 
démarreur 1 1 1 1 1 1 1 1 1 

T T T T T T T T T 
Fils de moteur R B W W R B B W R 

T3 T1 T2 T2 T3 T1 T1 T2 T3 

(( Exemples : 

T3-R = 51 A T2-W = 50A T1-B = 50 A 

T1-B = 46A T3-R = 48 A T2-W = 49A 
T2-W = 53 A T1-B = 52 A T3-R = 51 A 

Total = 150A Total = 150A Total = 150A 
+ 3 = 50 A + 3 = 50 A + 3 = 50 A


- 46 A = 4 A - 48 A = 2 A - 49 A = 1 A


4 + 50 = 0,08 ou 8 % 2 + 50 = 0,04 ou 4 %
 1 + 50 = 0,02 ou 2 %


V ALlEURS DlE JRlÉSISTAl'fClE D'iSOLlEIVílEl"nr DU MO~flEUR 

Valeurs normalement mesurées en ohms et en mégohms entre chaque fil et Ie fil de terre 

État du moteur et des fils Valeurs en ohms Valeurs en mégohms 
Moteur neuf sans câble dalimentation 20 000 000 (et plus) 20 (et plus) 
Moteur usagé réutilisable en fosse 10 000 000 (et plus) 10 (et plus) 
Moteur en fosse - valeurs mesurées : câble dalimentation plus moteur


Moteur neuf 2 000 000 (et plus) 2 (et plus) 

Moteur en bon état 500 000 à 2 000 000 0,5 à 2 

Isolation endommagée (Ia réparer) Moins de 500 000 Moins de 0,5 

La valeur de résistance disolement varie très peu d'un moteur à I'autre, peu importent la puissance, la tension
(- dalimentation et Ie nombre de phases du moteur. 

Les valeurs de résistance disolement ci-dessus sont tirées de mesures prises avec un mégohmmètre et une 
tension de sortie de 500 V c.c. Les valeurs mesurées peuvent varier si I'on utilise un ohmmètre avec une tension 
moindre. Communiquer avec Ie personnel technique de I'usine en pareil cas. 

Cette table a été publiée avec I'aimable autorisation de Franklin Electric. 
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DONl't:lÉES TEClPINirQUES 

On trouvera les données techniques sur des modèles particuliers dans Ie catalogue et à ladresse du site Web inscrite au bas de la 
première page. 

Les schémas de câblage des tableaux de commande sont fournis avec ces derniers. S'en servir conjointement avec les directives du (


présent manuel pour effectuer Ie câblage. 

CONDITIONS DE SERVICE DE LA POMPE 
Hauteur d'immersion minimale Température maximale du liquide 

Service continu Immersion totale Service continu 40 "C (1 04 "F 

6 po sous Ie dessus 
Service intermittent Service intermittent 60 "C (140 "F

du compartiment moteur 

Raccordement fixe des contacteurs à 
flotteur Pumpmaster et Pumpmaster Plus Installation type à contacteur à 

flotteur à simple effet 
POIOS 

r 
Fig. 1 "r " ~.M~', ,",'" , ,., 

Fig. 4 

( 

Raccordement fixe pour Contacteur à flotteur à grand 
déplacement angulairecontacteur à flotteur double 

Fig. 2 

Fig. 5 

Détermination de la plage de pompage 

'" 
Nô Schéma de câblage triphasé
N.. N 

:: Sl

-o~ I-
_ Ro~e _ -. 

'" -c-~ I-'10 ~ L1 ru 
Noir"':i -o..~i-:: L2 ). - - ­

5 
'" Blanc ~-e (:i ~ L3 r /C'c Vert o '" TERREr - - - - - - l-
-i LI


M 

6 10 14 18 22 26 30 34 38 Fig. 65.5 
Plage de pompage (po) 

Fig. 3 
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INST'AlLLA'IlIONS TYPES 

(4 

Installations types à pompe(s) 
d'assèchement, à effluents et à 
eaux d'égout 

(c 

( 
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DltAGNrOSTlC DES ANOIVIAUlES 

OMETTRE DE VERROUILLER LA SOURCE DE COURANT EN POSITION OUVERTE A V ANT
AAVERTI55EMENT 

D'EFFECTUER TOUT TRAVAIL D'ENTRETIEN SUR LA POMPE PEUT CAUSER UN CHOC 
Tension ÉLECTRIQUE, DES BRÛLURES OU LA MORT.
dangereuse 

ANOMALIES 

NON-FONCriONNMENT 
DU MOTEUR 
NOTA: si Ie disjoncteur ne 
cesse de s' (( OUVRIR ", NE 
PLUS Ie réarmer. S'adresser 
à un électricien. 

a) Mode manuel 

b) Mode automatique 

NOTA: vérifier si la pompe 
peut fonctionner en mode 
manuel d'abord. Si oui, la 
commande automatique ou 
Ie câblage sont défecteux. 
Dans la négative, voir les 
indications ci-dessus.


NON-ART DE

LA POMPE 

DÉBIT DE REFOULEMENT 
FAIBLE OUNU 

CYCLE DE 
FONCTONNMENT 
RÉPÉTÉ SANS ART 

CAUSES PROBABlES 

Protecteur thermique du 
moteur déclenché


Disjoncteur ouvert ou fusible sauté 

Roue bloquée ou grippée 

Câble d'alentation endommagé 

Mauvaise connexion dans Ie 
tableau de commande 

Fil neutre non connecté au 
tableau de commande 

Mauvaise connexion dans Ie 
tableau de commande 

Contacteur à flotteur défecteux 

Liquide trop bas pour 
actionner les commandes 

Câbles de contacteur à 
flotteut enchevêtrés 

Câbles de contacteur


à flotteur enchevêtrés 

Poche d' ai dans la pompe 

Débit de l'infuent égal 
à celui de la pompe 

~ 
CORRECTIFS RECOMMANDÉS 

Lar Ie moteur refroidi. V érier si la hauteur d'imerson 
es sute. Enever les débri du corp de pompe et de la roue.


En déterminer la cause et s'adresser à un électricien. 

Meser Ie court (A) commé par Ie moteur. Si lintensté es 
au moin deu fois plus élevée que celle qu fi su la plae


siétque de la pompe ia roue es grppé ou bien les

roiiemenúi ou larre du motur sont endommés Enever 
les débri du corp de pompe et de ia roue. O:msulter Ie détt 

La valeur de résistance mesurée entre les fis 
d'alentation et Ie fi de terre devrait être infine. 
Si elle n'est pas appropriée, appeler un électicien. 

Inspecter Ie câblage du tableau de commande. 
Appeler un électicien. 

Débrancher Ie contacteur à flotteur et en vérifer la 
contiuité en l'actionnant. Le remplacer au besoin.


Lasser Ie liquide monter de 76 à 101 mm (3 à 4 po) 
au-dessus du niveau de démarrage. 

Démêler les câbles de contacteur à flotteur et s'assurer 
que les contacteurs peuvent bouger librement. 

Démêler les câbles de contacteur à flotteur et s'asurer 
que les contacteurs peuvent bouger librement. 

Arrêter la pompe pendant environ une miute, puis la €


remette en marche. Répéter l'opération jusqu'à ce que la 
poche d'ai s'élie. Si Ie problème persiste et que Ie


tuyau de refoulement comporte un clapet de non-retour, 
on peut percer un trou-purgeur d'ai de 4,8 mm (0/6 po) 
de diaiètre dans Ie tuyau à environ 51 mm (2 po) en 
aval de l' orifice de refoulement de la pompeo 

Il faut peut-être une pompe plus puissante. 

Clapet de non-retour posé à l'envers, Vérifier l'orientation de la flèche sur Ie clapet de non­
obstrué ou coincé en position fermée retour et Ie fonctionnement de ce dernier. 

Hauteur de charge trop élevée du système Consulter Ie détailant.


Entrée de pompe obstrée 

Connexions ou tension 
inappropriées 

Poche d'air dans la pompe 

Roue usée ou endommagée 

Contacteurs à flotteur 
défecteux ou mal placés


Clapet de non-retour défecteux 

Instaation de confement des 
eaux d' égout trop petite 

Contacteurs à flotteur 
défecteux ou mal placés


Débit de l'influent supérieur 

Inspecter et dégager l' entrée au besoin. 

V érifier Ie sens de rotation de la pompe, la tension et 
Ie câblage. Consulter un électricien. 

Voir Ie correctif recommandé pertent ci-dessus. 

Inspecter la roue et la remplacer au besoin. 

Inspecter, régler ou remplacer les contacteurs au besoin. 

Inspecter, réparer ou remplacer Ie clapet au besoin. 

Consulter Ie détaant. 

lispecter, régler ou remplacer les contacteurs au besoin. 

Consulter Ie détaant. ( 
à celui de la pompe 
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NOTES, NOTAS 
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~GOULDS PUMPS


(; 

() 

GAR LIME DE GOUIS PUMPS

La présente garantie s'applique à chaque pompe de système d'alimentation en eau fabriquée par Goulds Pumps. 
Toute pièce se révélant défectueuse sera remplacée sans frais pour Ie détaillant durant la période de garantie suivante expirant la première : douze (12) mois à compter de la date 
d'installation ou dix-huit (18) mois à par de la date de fabrication. 
Le détailant qui, aux termes de cette garantie, désire effecter une demande de règlement doit s'adresser au distributeur Goulds Pumps agréé chez lequel la pompe a été achetée et 
fournir tous les détais à I'appui de sa demande. Le distributeur est autorisé à régler toute demande par Ie biais du service à la clientèle de Goulds Pumps. 
La garantie ne couvre pas : 

(a) les frais de main-d'æuvre ni de transport ni les frais connexes encourus par Ie détailant ;
(b) les frais de réinstallation de l'équipement réparé ;
(c) les frais de réinstallation de l'équipement de remplacement;
(d) les dommages indirects de quelque nature que ce soit ;
(e) ni les pertes découlant de la panne.
Aux fis de la présente garantie, les tennes ci-dessous sont défiis comme suit: 

(1) "Distributeur" signfie une personne, une société de personnes, une société de capitaux, une association ou autre entité juridique servant d'intermédiaire entre Goulds Pumps
et Ie détaant pour les achats, les consignations ou les contrats de vente des pompes en question. 

(2) "Détaillant " veut dire une personne, une société de personnes, une société de capitaux, une association ou autre entité juridique dont les activités commerciales sont la vente
ou la location de pompes à des clients. 

(3) "Client" signifie une entité qui achète ou loue Ies pompes en question chez un détallant. Le " client" peut être une personne, une société de personnes, une société de
capitaux, une société à responsabilité litée, une association ou autre entité juridique se Iivrant à quelque activité que ce soit.

CETI GAR SE RAPORTE AU DÉTAILA SEULEM. ~ 
Goulds Pumps

Goulds Pumps et Ie logo à blocs siglés d'ITT sont des 
marques déposées et de commerce d'ITT Industries. 

~ ILL Industries 
(Ç 2001, Goulds Pumps 
Imprimé aux É.-U. 
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1.0 Introduction

The Series A9, B9 and C9 electronic metering pumps offer an 
extensive range of features, including microprocessor control for 
accurate and flexible automation in response to instrument signals. 
The microprocessor design employs a customized liquid crystal 
display (LCD) and tactile response keypad. The "state-of-the-art" 
surface mount electronics are fully encapsulated to ensure protection 
in its working environment. All external inputs and outputs are 
opto-isolated from the microprocessor. 

This manual supplement describes programming and operation. It 
also describes details of the pumps external inputs and outputs and 
how they are connected. 

For complete details on Installation, Maintenance and 
Troubleshooting, please refer to Electronic Metering Pumps Manual 

(PIN 1615). 

Figure 1: LMI Series A9 Electronic Metering Pump 
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2.0 Unpacking

You should find the following items in the box: 

Four Function Valve


(optional) 

.. Injection 
Check Valve 

Electronic 
Metering Pump 

Foot Valve

?=~ 
Milliamp Input Cable 

(PIN 33807) 

Serles A91nstrctlon Supplement Tubing &,----- Suction Tubing
Straightener 

LE-191S 
MIiI&lri Pump Coonet UQUID HANDUNG ASSEMBLY 

EM P, 
MAIN

TROUB GaTING 

LMI s... M, Bi, eii 
Elc M-lerng Pump.


Mrcropoceuor 
Prc¡r-imrnii Oulde

Electronic 
Metering ­Instruction 

Supplement i 
Pump

I Manual 
(PIN 1615) 

Liquid Handling A9, 89, c9 
Assembly Sheet Supplement

to Manual 
(PIN 1796) 

Figure 2: Unpacking Items 
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3.0 Features

D Stroke frequency adjustment from 0 SPH (strokes per hour) to 
100 SPM (strokes per minute) 

D Internal (manual) or external mode select 

D Flexible slope adjustable response to mA input signals 

D Divide or multiply (batch) incoming pulses (1 to 999) 

D Batch accumulate option 

D Integral blowdown controller feature 

D Keypad locking 

D Low-level shutoff with alarm output 

D Programmable flow monitoring with alarm output (with 
FM-200-9 Digi-Pulse™) 

D 6-level pressure control 

D Continuous non-volatile memory (EEPROM)--no battery 
required 

D Remote ON/OFF control 

D Pulse (pacing) output 

D Automatic line voltage compensation and over voltage 
protection 

D Programmable menu for optional features/parameters 

D Serial communication interface option for computer control 
(LiquiComm™) 
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4.0 How to Interpret the Model Number

The silver data plate (located on the front ofthe pump) tells you how 
your pump is configured. 

~ I 1.4AM I 
MODEL I A951-192S I 
SERI 

I 960510021 I 

MAGPH ~ MAXlSI ~

OlJUT 1 GPH PRESS LIO psi 

Figure 3a : Data Plate 

Included on the data plate is the model number of 
 the pump. Each 
number in the model number represents the following in Figure 3b. 

~ I 1.4AM I

MODEL I A951-192S 
SERI I 96051002 I 

MAXlGPH ~ MASI ~

OUTPUT LS PRESS ~


A9XX-XXX


Serle. ~ LiqUid End
or Model 

Output Codes - Cord & Voltage Codes 
1 = 120 V US plug


2 = 240 V US plug


3 = 230 V DIN plug


5 = 240 V UK plug


6 = 250 V Aust/ NZ plug


7 = 230 V Swiss plug


Figure 3b : Part Number Representation 
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5.0 Pre-Installation and Installation
Instructions 

Specifc precautions should be taken when working 
with all LMI metering pumps. ~ 
Please read Section 3.0 in the Electronic Metering 
Pumps manual (pIN 1615) for pre-installation 
instructions. 

For complete installation instructions, see Section 
4.0 in the same manuaL.
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6.0 Accessories

Low 
Level Input 

Flow 
Monitor Input 

8 Pin 
Connector 

4 Pin 
Connector 

Figure 4: External Input and Output Connections 

II For specifc descriptions of pump inputs and outputs, 

see Appendix A in the rear of this manuaL. 

6.1 MillAmp Input Cable (PIN 33807)

Each pump includes a 2-conductor cable assembly which connects 
to the 8-pin connector. It is available for pacing in response to a 
o to 20 mA (4-20 mA) instrument signal only. 

~ ~ 
Figure 5: 2-Conductor Cable (P/N 33807)


PIN WIRE SIGNAL 
3 White +0-20 mA (+) Input 
4 Black -0-20 mA (-) Input 

Table 1: Pin Out Table - miliAmp Input Cable 
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6.2 Optional 4-Pin Cable (PIN 33796)

The optiona14-pin external cable is used for connecting incoming 
pulse or pacing signals such as those triggered by a manual switch, 
reed switch, opto-coupler or by NPN or PNP transistors. The remote 
ON/OFF input is also accessed through the standard 4-pin connector. 

.~ ,~ 
Figure 6: 4-Pin Cable (P/N 33796) 

PIN WIRE SIGNAL 
1 White + 15V Output 
2 Black Pacing input 
3 Green + 15V Ground 
4 Red Remote ON/OFF 

& Computer Input 

Table 2: Pin Out Table - 4-Pin Cable (P/N 33796) 
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6.3 Optional 8-Pin Cable ( PIN 33738)
The optional 8-pin external cable assembly can be used to control 
stroke frequency in response to a 0 to 20 mA or 4 to 20 mA 
instrument signaL. It provides an input for "flow monitoring." This 
cable assembly also provides output signals for pacing (pulse 
output), alarm (general) and computer alarm. 

If a 0 to 20 or 4 to 20 mA signal is the only signal functioning, 
it is suggested that you use the Miliamp Input Cable, which 
is discussed on page 8. 

~ 
Figure 7: 8-Pin Cable (P/N 33738)


PIN WIRE SIGNAL 
1 Red + 15V Output 

2 Black + 15V Ground 
3 Violet +0-20 or 4-20 mA (+) Input 
4 Green -0-20 or 4-20 mA (-) Input 
5 Oraniie Pulse Output 
6 Yellow Alarm Output 
7 Brown Flow Input 
8 Blue Computer Alarm Output 

& Computer Output 

Table 3: Pin Out Table - 8-Pin Cable (P/N 33738) 
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6.4 Optional "Hall Effect" Cable (PIN 33833)
An optional cable assembly is available for pacing your pump 
directly from an LMI Flowmeter fitted with a Hall Effect sensor. 
This cable connects to the Flowmeter as shown in Figure 8 (there 
is no need for a Programmable Divider; its function is built into the 
pump). 

Figure 8: Optional "Hall Effect" Cable (P/N 33833) 

6.5 LiquiComm'. Computer Interface Package
The optional LiquiComm™ package may be used to control and 
monitor up to 32 pumps from a computer over a serial RS485 
interface as shown in Figure 9. Please contact LMI for further 
details. 

Figure 9: LiquiComm'. Computer Interface 
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7.0 Keypad/Display: Description and
Function 

MICROPROCESSOR oo 
DOSING PUMP


mA EXT I-I I-I I-I 
X .; INT Ci Ci-=i

FLOW P12 "/MIN


~ ~ S 
T 

~Q ~ 
K 
E 

o ¡lU¥~
IiUIl ~ 
DISCOHNECTPOWERAclon. MA 01120 U.S.A

RE~~~i!~;~. ~ 
SOL60 H; ~ I J "MP I ::


o SERI I 9610021 I 0
~~H ~ ::Sl I ilO~¡1 TIn MODEL i A9SI.192S I


Figure 10: A9 Keypad 

7.1 LCD Screen
The LCD screen is the window in which all values and menu 
choices are displayed (see Figure i i). 

MILLIAMP MODE 
INDICATOR 

PEED 
PULSE MULTIPLY/DIVIDE (Pulse inin/hr) 
MODE INDICATORS 

POINT 1 AND POINT 2 
MILLIAMP RESPONSE 
INDICATORS 

Figure 11: Liquid Crystal Display
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(


7.2 Start/Stop o~ 
The ~ (Start/Stop) key turns the pump on or off. If the pump

START 

is not runnng, pressing this key wil 
 cause the pump to start 
ruing. The" symbol appears on the display while the pump


is runnng. Each time the pump strokes, the" symbol clears. If


the pump is running, pressing the I STOP) (StartStop) key wil stop

START 

the pump. The I STOP) (Start/Stop) key is also used to prime the 
START 

pump as described on page 15. 

7.3 Up and Down Key ~~

Use the ~ (Up) and ~ (Down) keys when: changing the stroke


frequency; altering the pressure level; activating and deactivating 

the keypad lock; programming the divide and multiply values and 

miliamp response; accessing the setup menu; and changing certain 

parameters included in the setup menu. All of these functions are 

covered in greater detail later in this supplement. 

7.4 Mode Key ~ 
Use the: D i (Mode) key when: changing to or from external or 

internal mode; accessing the pressure level; activating and 
deactivating the keypad lock; and accessing specific advanced 

features in the setup menu. 
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8.0 Operation of the Series A9, 89, and C9

These pumps feature EEPROM nonvolatile memory. The pump 
wil always power up in the last used mode. When shipped from the 
factory the pump wil power up in the "Internal" (manual) mode, 
with the pump OFF and a speed setting of 100 SPM. 

lfthe power to the pump is cut less than 15 seconds after the 
last programmed values have been set, the latest changes wil 
NOT be stored in nonvolatile memory. Allow at least 15 
seconds before disconnecting from power to ensure that the 
latest changes are stored. 

8.1 Pump Start/Stop

Press the i STOP I (StartStop) key to start or stop the pump. When the 
START 

pump is OFF, the LCD screen wil alternate between i 'N, ::::=:=1 and 

I ,~ :Ç~:~I every 16 seconds. When you start the pump, the ..


symbol appears on the LCD "" "¡~~2 . Each time the pump strokes, 

the -i symbol disappears. Press the ~ (Start/Stop) key again-- START

to stop the pump. 

"INT" signifes that the pump is in the "Internal" (Manual) 
mode. 
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8.2 Speed
The speed may be changed with the pump ON or OFF. To increase 

or decrease the speed, press or hold the ~ (Up) or ~ (Down) 
key. The range runs from 0 SPH to 100 SPM. While normally the 

speed wil be set in SPM, if settings ofSPH are desired, hold the ~ 

(Down) key until the display reads 0, then continue to hold it for an 
additional three (3) seconds. The display wil then show H60, which 

is 60 SPH. The speed can be further reduced to 0 SPH with the ~ 

(Down) key. 

For example: 

',-''-1 ~INT I i- i-
"/MIN 

1 1INT i-
"/MIN ~ +3 see 

8.3 Priming
The priming function allows a fixed-time prime period of one (1) 

minute and enables priming of the pump in either Internal or 

External control modes. The priming function overrides the need 

for an external signal to cause the pump to stroke while in the 

External mode. Press and hold the (Start/Stop) key ~ for three

START 

(3) seconds. The pump wil start running at a speed of 60 SPM. If
desired, alter the speed as noted above. The pump wil stop one (1) 

minute from the time the ~ (Start/Stop) key was last pressed, or 
START 

you can stop the pump by pressing the i STOP) (StartStop) key again. 
START 

1- 1- IThe display alternates between the pump speed and i 
"/MIN .,-, I

Flow Monitoring (see page 26) is inactive in the Prime mode. 
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8.4 Pressure Level Control
The maximum pressure rating of your pump can be adjusted to 

reduce pulsation shock in your discharge line. The pumps have a 6­

point pressure control scale. The minimum setting is 0 and the 

maximum is 5. To access the pressure setting, press the ~ 

(Mode) key and ~ (Up) key at the same time and hold for two (2) 
seconds. The current pressure setting i ~~~",I may be altered


using the ~ (Up) or ~ (Down) keys.


The pressure may be changed with the pump ON or OFF and in 

either Internal or External mode. 

8.5 Keypad Lock
The pump has two (2) lock 
 modes to prevent casual tampering. The 

small "LaC" de-activates all key fuctions except ~ (Start/

START MODE


Stop) and Prime. To activate this "LaC" mode, press the i G; 

(Mode) key and ~ (Down) key at the same time and hold for two 

(2) seconds. The LCD wil read I Le: I for five (5) seconds and
then return to the previous display. This display i L 00: Ire-appears


when any key except the I STOP I (StartStop) key is pressed. 
STAAT 

The large "LaC" disables all keypad entries, including Start/Stop. 

Activate this by pressing 
 the Mode, Down, and Up keys atthe same 

time and holding for two (2) seconds. The LCD wil read i ~ DC i


for five (5) seconds and then return to the previous display. This 

display I ~ DC I re-appears whenever any key is pressed.
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To de-activate either lock mode, press the i D i (Mode) key and 

hold for two (2) seconds. The~ (Down) key at the same time, and 


i L oc I or I L DC I wil disappear.


8.6 Low-Level Switch (PIN 29190 or 29190E)
When the Low-Level Switch is fitted to the pump and a fault 

condition exists, the "E!" error code wil flash on the LCD screen 

I ¡NT i:LINI'


For more information on the Low-Level Switch, see the Low-
Level Switch Assembly information sheet (PIN J 368) and page 
30 of this supplement. 

When a fault condition exists, the pump is stopped and the alarm 
and computer alarm lines are activated to allow remote monitoring. 
After clearing the fault (by filing the tank), the pump wil 
automatically restart. 

9.0 External Control Modes

To access the pulse divide, pulse multiply or miliamp response, the 

pump must be changed from Internal (manual) mode to External 

mode. To do this, first be sure the pump is stopped. Press the i D i 

(Mode) key and hold it for three (3) seconds. The LCD screen 
displays the last External mode that was programmed. If this is the 

first time the pump has been put in the External mode, the factory 

default wil be displayed on the LCD screen. The factory default 

mode is "External Pulse Divide" with a divide value of one (1) 

i "m :1. The display will alternate between SPM and OFF.
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External Mode Select: Pulse Divide, Pulse Multply, and 
mA Response 
Any of three external modes may be selected when the pump is 

stopped by pressing and holding the ~ Õ i (Mode) key and I STOP)

START 

(StartStop) key for five (5) seconds, then releasing. As noted 
above, the default is Pulse Divide. Pressing and releasing these 

keys brings you to the Pulse Multiply mode i ,''' :¡ In this mode,


the LCD screen alternates between the pulse multiply value and 

OFF. Pressing and releasing these keys one more time brings you 

to the third external mode, mA response "" ''' IS~. In this mode the 

LCD screen alternates between SPM and the mA value. 

Summary of External Mode Select 

EXT-- i :1-- iÕ;+¡~J 
For 5 Seconds


l 
II'_'~ iÕ; +¡~J ~ i X EXT

IMIN START _ :1 
For 5 Seconds


9.1 Programming the Pulse Divide Value
The divide value is altered by using the ~ (Up) and ~(Down) 

keys. To do this, the pump must be in the External Divide mode and 

be OFF. The valid range for the divide value runs from 1 to 999. 

With the pump running in the Divide mode, the speed in SPM is 

calculated based on the rate of incoming pulses and the divide 

value, and displayed on the LCD screen """ ..~~~ . 
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If the calculated speed is less than one (1) SPM, the LCD
screen wil display 0 SPM. If the calculated speed is 
GREATER THAN 100 SPM, the E3 error code wil be dis­
played periodically until the fault condition is corrected 
+ EX .J::. This error does NOT activate the alarm outputs

../MIN 

or stop the pump. 

9.2 Programming the Pulse Multiply (Batch) Value
The multiply value is altered by using the ~ (Up) and ~ 

(Down) keys to change the value. The pump must be OFF and in the 
External Multiply mode. Like the divide value, the valid range for 

the multiply value runs from 0 to 999 pulses. When the pump is ON, 

a single external pulse wil initiate a batch of pump strokes. The 

number of remaining pulses are displayed on the LCD screen 

I, w ~::e'j. When 0 is reached, the display resets to the multiply value. 
The pump is now ready for another pulse input. 

If a pulse is received before the countdown to 0 is complete, the E4 

error code is displayed, and the pump batch count resets to the 

programmed multiply value. The batch countdown then continues 

from its programmed value. As the countdown continues, the E4 

error code i, 8I ..f-:¡ will be displayed intermittently until the fault 

is corrected. The strokes that remained from the first batch are NOT 

accounted for. To clear the fault display, the pump must be stopped 

and restarted. 

To allow true flow proportioning, the speed in the Multiply


mode is equal to the speed set in the Internal (manual) mode. 
That is, if the Internal mode speed is set at 60 SPM, in the 
External Multiply mode the pump counts down at 60 SPM. 
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Batch Accumulate 
The Batch Accumulate function allows you to opt to have any 

extra input pulses received in the multiply mode accumulate up 

to a maximum batch of999. If 
 Batch Accumulate is enabled and 

a pulse is received during the countdown, the programmed 

multiply value wil be added to the current displayed value. 
Pulses causing the maximum batch of 999 to be exceeded wil 

result in an E4 error message. When Batch Accumulate is 
enabled, the LCD screen alternates between the current multiply 

value and "ACC" I, m ~: C I. The Batch Accumulate function is 

activated in the Setup Menu (see "Advanced Features and Setup 

Menu" on page 25). 

9.3 Programming the mA Response
The pump accepts a 0-20 mA or 4-20 mA signal directly. The 

response to this signal is fully programmable. In the mA mode, the 

pump speed is determined by the programmed response curve, as 

defined by points "PI" and "P2." The factory default set values for 

Pi andP2 are (4 mA, 0 SPM) and (20mA, 100 SPM) respectively. 

This is ilustrated in Figure 12.


While in the mA mode, the pump speed mA "" ,.~~~ and the mA value 

1'0' j:.cl are displayed alternately every four (4) seconds while the. .
pump is running. 

9.4 Programming Points 1 and 2 (SPM)
To program points PI and P2, first ensure the pump is in the mA 

mode and OFF. If 
 you wish to program the response in "SPM", 
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switch to the internal mode. The speed must be set to a SPM value 

Return to the External mA mode. 

and 

100 

SPM 50 

o 
4 12 20 

mA 

Figure 12


Press either the ~ (Up) or ~ (Down) key. The LCD screen will 

display I p,- Co I. After five (5) seconds, the display wil show the


mA value for PI ImA" '-:.ci. This value may be altered using the ~ 

(Up) or ~ (Down) key within five (5) seconds (i.e. I""pi 6.01). 
Five (5) seconds following the last key press, the stroke rate for PI 

wil be displayed I " ,£1. This value may be altered within five


(5) seconds using the Up or Down key (i.e. I P2 1~1~1).

Five (5) seconds after the last key press, the mA value for P2 is 

displayed ImA" e'o.ci. Edit as described in the above paragraph (i.e. 

I'"'" :::::DI). Likewise, five (5) seconds after the last key press the 
stroke rate for P2 is displayed. Edit as described above 

(i.e. I Pc I~P"I).
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The above examples would result in the inverse control profile 

shown in Figure 13. 

100 P1


sp:!m~: P2
10 ¡ .-,

o ~4 6 mA 18 20 

Less than-

0.5 mA SPM=O

Figure 13


If the mA input goes below the value programmed for PI or above 

the P2 value, the response will "plateau," as indicated by the dotted 

lines above. 

The valid input range isfrom 0.5 to 21 mA. Below 0.5 mA, 
the pump wil be off Above 21 mA, the E5 error code wil be 

displayed intermittently I '" E 51 .


9.5 Programming Points 1 and 2 (SPH)
If you wish to program the response in strokes per hour, start by 

being in the External mA mode. Next, switch to the Internal mode. 

If the Internal setting is in strokes per minute, change to strokes per 

hour by holding the ~ (Down) key until the display reads 0 SPM. 

Continue to hold it for another three (3) seconds. The display wil 

now read SPH I 'NO :-:~,:_:¡ Set the speed to any SPH value (the actual 

setting has no bearing on mA response). Return to the External mA 

mode. 
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In the External mAmode, pressing the ~ (Down) key or ~ (Up) 

key wil change the display to i p,ol. After five (5) seconds, the


display wil show the in value for pilmA" '-:ei. This value may 

be altered by using the ~(Up)keyor ~(Down)keywithinfive 
key(5) seconds (i.e. l"PI 6 .OJ). Five (5) seconds following the last 

press, the stroke rate for P I wil be displayed I Pi H 5 OJ. This value


may be altered within five (5) seconds using the ~ (Up) or ~ 

(Down) key (i.e. I PI H60J). 

Five (5) seconds after the last key press, the in value for P2 wil 

be displayed ImA" c'c:C:¡. Edit as described above (i.e. I""" :eD¡ ). 

Likewise, five (5) seconds after the last keypress, the stroke rate for 

P2 is displayed and may be altered as above (i.e. I " :-:ID¡). 

The above example would result in the inverse control profile 
shown in Figure 14. 

Pl

sp:luu,~
: P2
10 i u

0.4 6 mA 18 201-

0.5 mA SPM=O

Figure 14


The valid input range isfrom 0.5 to 21 mA. Below 0.5 mA, 
the pump wil be off Above 21 mA, the E5 error code will be 

displayed intermittently i '" E 51.


When programming strokes per hour, the maximum rate is 
60. P 1 and P2 must BOTH BE SPM or BOTH BE SPH.
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10.0 Advanced Features and the Setup
Menu 

Advanced features such as Batch Accumulate, Computer Interfacing, 
Automatic Voltage Compensation, Flow Monitoring and Integral 
Blowdown may be selected and altered in the Setup Menu of the 
Series A9, B 9, and C9. The following configuration chart describes 
each menu item, its description, and available settings. 

Menu Description/ 
Item Function Setting Notes 

Softare Revision Read Onlv 

1 Batch Accumulate o = Disable Applies to Extemal Multiply mode 
1 = Enable 

2 Computer o = Disable Allows computer interface to be 
Communication 1 = Enable established with LiquComm '" 

softare. Remote StartStop and Computer 

Alarm lines are used in communication. 
3 Automatic Voltage o = Disable Becomes active two (2) minutes after 

ComDensation 1 = Enable I Dower UD. 

4 Flow Monitoring o = Disable Used in conjunction with FM-200 
1 = Enable Dlgi-Pulse '" Flow Monitors. "Flow" 

displayed and flashes with each pulse from 
FM-200. 

5 Flow Monitoring 1 to 255 Sets the number of missing pulses before 
Pulse Detection alarm output is activated. Menu item 
Pulse Detection Setting number is not Included with LCD display. 

This setting is displayed irrespective of 

Menu Item 4 settino. 
6 Input Pulse Width 0-15 Allows pulse widths of 1 to 60 mSec to be 

set. Setting of 0 gives a debounce time of 

approximatelv 1 mSec. 
7 Integral Blowdown o = Disable Allows Activation of the integral blowdown 

1 = Enable feature. 
8 Integral Blowdown o to 255 Set solenoid ON time in seconds. 

Solenoid ON Time 

Seconds) 
9 Integral Blowdown o to 255 Set pump ON time in seconds. 

Pump ON Time 

Seconds) 

Note: Allow 15 seconds after programming before disconnecting from power to 
ensure latest changes are stored in nonvolatile memory. 
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10.1 Accessing the Setup Menu
To access the Setup Menu, ensure that the pump is OFF and in the 

Intemalmode. Usingthe~(Up)key, bring the stroke rate to 100 

SPM. At this point, keep the ~ (Up) key pressed for five (5) 

seconds. The LCD screen then displays the current softare revision,


indicating that you have entered the Setup Menu mode I ( . 21 . 

Press the ~ Õ ¡ (Mode) key to scroll through the Menu Items. Use 

the ~ (Up) or ~ (Down) key to enable or disable menu


functions and program values. 

To exit the Menu mode, press the ~ (Start/Stop) key. Or, ifno 
STARr 

keys are pressed for 13 seconds, the display reverts to i m :ç~:~j. 

10.2 Menu Items

10.2.1 Menu Item 1: Batch Accumulate Enable/Disable

Batch Accumulate may be enabled (1) i :: I or disabled (0) 

i : C:j. Use the ~ (Up) or ~ (Down) key to change the

selection. 

10.2.2 Menu Item 2: Computer Communication

Press the Mode key to get to Menu Item 2, Computer Communcation. 

Setting the value to one (1) i c' :1 enables computer


communication using the Liqui Comm ni Interface Box and Software. 

25 



When Computer Communication is enabled, the Remote Start/ 
Stop and Computer Alarm lines are deactivated and used/or 
the computer communication link. 

10.2.3 Menu Item 3: Automatic Voltage Compensation
Menu Item 3 enables (1) or disables (0) automatic voltage com­
pensation. This unique feature allows a constant power level to be 
delivered to the EPU of the pump, even when the voltage of the 
external power source is fluctuating. This results in smooth pump 
output in spite of fluctuating voltage and prevents overheating. 

Automatic voltage compensation becomes active two 
minutes after power up. 

10.2.4 Menu Items 4 and 5: Flow Monitoring
This feature is used in conjunction with the LMI Series FM-200-9 
Digi-Pulse"f Flow Monitor (refer to Digi-Pulse™ Flow Monitor 
Instructions PIN 1708). This device is designed to monitor the 
output flow from a pump. It may be set to deliver a pulse signal 
output for each successful pump stroke registered. If the flow stops 
or lessens, the pulse outputs will cease. With the FM-200-9 connected 
to the flow monitor input, the presence or lack of pulses can be 
detected (see Figure 15). 

FM-200-9 
Dlgi-Pulse'. Flow Monitor ~ 

Figure 15
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Digi-Pulse ™ Flow MOftiliil:lf;. 
Series FM-200 

. Corrosion resistantUHMW PE 
. Senses pùlsating metering pumpflow 

Digi-pulse 
. Adjustable, in-line 

FLOW 

MONITOR . Flowrange: ml/stroke Max. LMI Pump Output 
.. 0.05 - 5.0 7.9 GPH (30.0 I/h)flOW 

--_. Usable as Adjustable Flow Switch for non-pulsating flow 
. Economical 
. For LMI pumps with 3/8" check balls 

Pulsatingllow of 
 your pump can be monitored and transmitted using 
the LMI Digi-Pulse™ Flow Monitor. Designed to electrically signal a 
low llow or no llow condition, you can be assured of your pumping 
performance; an 
 advantage when working with pulsating or very low 

flows. A transmitter can be connected to a 
 remote counting or 
recording device. The FM-2QO-9 Series transmitters are wired to be 
plugged directly into the receptacles of Series A9 pump housings. 
The Digi-Pulse™ Flow Monitor is adjustable to any 
 desired pulsating 
flow rate within its range. 

SPECIFICATIONS CONFIGURATIONS 

Flow Range ml/stroke Max LMI pump output Model No. Connection 

0.05 - 5.0 7.9 GPH (30.0 I/h) FM- 200 Supplied without valve fitting (for use w/4FVs)
Max. Pulse 

(stroke) Rate 100 per minute FM-200-9 Supplied without valve fitting (for use with 

Max. Pressure 150 psi (10 Bar) 4FVs and Series A9 or B9 pumps.) 

For pressure over 150 psi, consult factory. FM -201 Supplied wI PVDF valve connection for '1 00 tubing 

Transmitter Reed Switch (No Flow = N.O. Switch Condition) FM -202 Supplied wI PVDF valve connection for 'I." 00 tubing 
Polarity Independent 
Minimum pulse width 15 msec FM -203 Supplied wI PVDF valve connection for 

'1' 00 tubing (or 9 x 12 mm) 
Max. Load 100 mA AC or DC, 36V max.


FM -204 Supplied wI 'I.' NPT male PVDF valve housing 
Cable Length 10 ft (3 m) (except FM-200-9) 

FM-200-9 : Cable Length 20 in (0.5 m) FM -205 Supplied wI filling and Metric Tubing Adapter Kit 

Body Material UHMW PE (ultra high molecular weight 
for: 3 x 6 mm PE Tubing 

4 x 6 mm PE Tubing
polyethylene)

Valve Fittng FM -206 Supplied wI fitting and Metric Tubing Adapter Kit 
Material Carbon Fiber Reinforced PVDF (where supplied) for: 6 x 8 mm PE Tubing 

Seals & O-Rings Polyp rei'" (PTFE copolymer) 6 x 12 mm PVC Tubing 

Replaces same of Rev. G 3/98 
1708.H 7/99 



Instrction SI:'

Digi-Pulse ™ Flow 
 MonitQr ;'~ WARNING: Installation' 

The valve fitting on the discharge portion 
\.;~ j \ 

ofthe Digi- PUL se™ Flow Monitor must be 
a flange type fitting to ensure a proper 
seal with the O-Ring.. Using a winged 
type valve fitting will not create a seal 
and leakage of solution will occur. 

D-Ring 

1. With your pump turned off, screw the lower valve fitting of 4. Loosen the locknutofthe flow-range knob ofthe flowmdnitor 
the Digi-Pulse™ Flow Monitor to the discharge side of the and set the knob to the largest dot. Start the pump and adjust
pump head. it (calibrate, if necessary) for proper output to satisfy your 

2. FM-200 and FM-200-9: Remove the yellow Caplug from system requirements. 

the top ofthe Digi-PulseT~. Be sure to save the O-Ring seal 5. With the pump running, gradually turn the adjustment knob 
and install it onto the mating end of the valve housing or 4FV ofthe flow monitor counter-clockwise 0 until the sensor 
you will be using. Attach your 4 FV or valve housing to the top just begins to trigger your electronic device. 
of the Digi-Pulse™. 

This wil be the most sensitive setting of the Digi-Pulse™, 
All other models: Attach tubing to top of valve housing. given your pump setting and fluid properties. Every stroke. of 

the pump will output enough volume of solution to cause the ,
3. Connectthe Digi_Pulse™ cable to your counter, computer, or 

other recording device (polarity is not critical). If cable Digi_Pulse™ flow monitor to register a pulse. Ifthe flo'Ydrop~" 

extension is desired, consult factory. Plug the FM-200-9 below the initial pump setting, the Digi-Pulse™wil nolongefc 

cable directly into the receptacle in the Series A9 pump register strokes to your electronics, indicating somiÙype' 

housing. of pump failure or low-level condition. ." .;\. ~-' r-! ., 

6. Tighten the adjustment locknut without altering the 
lug 

. . FM-200-9 adjustment position. 
FM-200 

e- Cap Note: 

After the initial pump and Digi-Pulse™ setup is complete, any
D-RingcÇ ~-­ 33264 adjustment of the stroke length of the pump (output per

MAGNET * 
33256 c~~- stroke) wil require a readjustment of the Digi-Pulse™ Flow

Washer 
33377 Monitor (repeat steps 4 - 6 above). 

To change the flow range setting: 
A set screw holds the transmitter body in a notch on the side 

Transmitter ofthe flow monitor. Remove the screw and washer and slide33642 
or turn the transmitter i 800 to an alternate position and tighten

* Do Not remove
the magnets. the screw and washer in the hole to secure the transmitter. The 
If replacement Digi-Pulse™ Flow Monitor comes factory set at the "LOW"is necessary. 
be sure to setting which should accommodate most applications. How-
position them 
so they repel ever, the "INTERMEDIATE" or "HIGH" settings may be 
each other. appropriate for a particular application if the sensor does not 

trigger in the "LOW" setting. 

o 
Transmitter 

ÔFlow Range High 
SettingAdjustment 

Knob 

Low 
Setting 

D-Ring 
33264 

Adjustment -l

Locknut 

(Ç 1998 LMI Milton Roy - All Rights Reserved 
Printed in USA 
Specifications subject to change without notice. Digi-Pulse is a trademark of Liquid Metronics, Inc. 



Press the i D ¡ (Mode) key a fourth time and then the ~ (Up) or 

~ (Down) key to allow flow monitoring to be enabled (1) or 
disabled (0). When flow monitoring is enabled, "Flow" l,t'iÏL 1001 is 

displayed on the LCD screen. Again, pressing the i D ¡ (Mode) key 

displays the number of missing pulses to be detected. This may be 

set to any value from 1 to 255. The factory default is 8. A setting of 

1 is the most sensitive, a setting of 255 the least sensitive. 

For example, if the setting is 5, and five (5) strokes of the pump 

occur without any pulse being received from the FM-200-9, the 

LCD screen wil display an E2 error code. The pump wil stop, and 

the alarm outputs wil be activated (i.e. I,,ow'"' :: '=,1). Pressing the 

~ (Start/Stop) key clears the error.
START 

The word "Flow" blinks every time the A9 , B9, or C9 
receives a signalfrom the Digi-Pulse"'. This serves as an aid 
in setting up the Digi-Pulse'" itself. 

10.2.5 Menu Item 6: Input Signal Pulse Width (Debounce)
Menu Item 6 determines the "debounce" period (pulse width) to be 

applied to incoming pulse (pacing) signals. The default value is 15, 

which corresponds to a deb 
 ounce value of 60 mSec i E, :':,1, Each 

unit corresponds to approximately 4 mSec. This means that in order 

to be recognized, an input signal must be at least 60 mSec in 

duration. This setting may need to be reduced from its maximum 

setting for high frequency input pulse signals such as those from a 

Hall Effect flowmeter. 
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10.2.6 Menu Items 7, 8 and 9 Activate the Integral
Blowdown Feature 

These Menu Items wil require additional accessories and customer 
supplied components. For complete details please refer to A9, B9 
and C9 with Integral Blowdown (PIN 1753). 
This Integral Blowdown feature provides cooling tower control 
from your LMI microprocessor pump when used in conjunction 
with a pulse output type flowmeter (batch mode) or 4-20 mA signal 

(milliamp mode). These signals can then be input into the pump to 
provide activation of both the pump and a customer supplied 
solenoid valve. 

LMI's Relay Pack, Model RP-IOOA, must be ordered 
separately to provide power to the customer supplied 
solenoid. 

A. Batch Mode

Programming Menu 
Menu Item 1 Batch Accumulate: Select 0 = (Disable) or 

1 = (Enable) 
Menu Item 7 Integral Blowdown: Select 1 = (Enable) 
Menu Item 8 Solenoid ON time: Select 0 to 255 (Seconds) 
Select "INT" mode and set the manual strokes per minute. 
Select "EXT X" (multiply) mode (batch 
 mode) and program 
stroke count.


On receipt of a pulse from the flowmeter, the pump strokes the 
programmed number of pulses. The batch value (multiply (X) 
value) and manual SPM determines the length of time the 
pump wil be on. 
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On receipt of a pulse from the flowmeter, the solenoid valve is 
opened. The solenoid remains open for the length of time 
programmed in Menu Item 8. If another flowmeter pulse is 
received before the above is completed the solenoid ON time 
is extended by the time programmed in Menu Item 8. 

B. Miliamp Mode

Programming Menu 
Menu Item 7 Integral Blowdown: Select 1 = (Enable) 
Menu Item 8 Solenoid ON time: Select 0 to 255 (seconds) 
Menu Item 9 Pump ON time: Select 0 to 255 (seconds) 
Select EXT mA mode (miliamp mode) and program the 
mA response (Point 1 and Point 2). 

The pump strokes at a rate determined by the mA input signal 
for the length of time determined by Menu Item 9. The solenoid 
remains open for the length oftime programmed in Menu Item 
8 of 
 the menu. The cycle time for this operation is determined 
by the longer of solenoid ON time or the pump ON time. 

29 



Appendix A: Input/Output Description 

4-Pin Connector 
Pacing (Pulse) Input / Opto-isolated Input 

Methods of 
 Triggering Series A9, B9, and C9 Pumps 

Reference: 4-Pin Cable (PIN 33796)


SWitc~ ~ 
Pin 1 White


Pin 2 Black


NPN Transistor 

~) ~~ Pin 1 White 

Pin 2 Black 

PNP Transistor 

-€) ~~ 

Pin 1 White 

Pin 2 Black 

Opto Isolator 
u..u___.u_____......n___ 

~~ Pin 1 White 

Pin 2 Black 

n~.~..... 

Switch or transistor must be capable of switching 2 mA at 
15 VDC. When in the Divide mode, the switch must close 
then open to trigger. 
Minimum time in low impedance state (i.e. switch closed) is 
60 mSec by default. 
Setup Menu Item 6 sets this value in multiples of 4 mSec. 
Example: Default = 4 x II= 60 mSec 
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Remote On/Off (Opto-isolated Input) 
Switching this line to ground stars the pump. Releasing this line, 
stops the pump. The ~ (Start/Stop) key wil always override the 
Remote Start/Stop. 

Reference: 4-Pin Cable (PIN 33796) 

¿ 0- Pi, 4 R,' Romolo ON/OFF


- ( Pin 3 Green Ground
Switch Closed = Start Pumping 
Switch Open = Stop Pumping 

Switch must be capable of switching 2 mA at + 15 VDC. 
Minimum time in low impedance state (i.e. Switch closed) is 
approximately one (1) second. 

Low-Level Input (P/N 29190 and 29190E) 
Opening the float switch (i.e. breaking the line from ground) stops 
the pump and activates the alarm output.

Float Switch Closed - Pump Running 

~ 0­

Float Switch Open - Pump Stopped - Alarm Activated 

Switch must be capable of switching 2 mA at + 15 VDC. 

Minimum time in low impedance state (i.e. switch closed) is 
approximately 1 second. (For use with LM1 Float Switches


(PIN 29190 and 29190 Ej. For further information, please 
refer to instructions included with the switches and to page 
17 of this supplement.) 
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a-Pin Connector 
Analog 0-20 mA Input 
+0 to 20 mA White 
-0 to 20 mA Black 

+0 to 20 mA Violet 
- 0 to 20 mA Green
This is reverse polarity protected with a 22 Ohm impedance, a 
resolution or 0.1 mA and an accuracy of +/- 0.2 mA typically. 

Flow Input (Opto-isolated Input) 
(See also Flow Monitoring on page 26) 

If an FM-200-9 is used, use the Digi-Pulsefi phone jack. If 
some other device is used, this function can be accessed as 
shown below. 

Reference: 8-Pin Cable (PIN 33738) 

r ~ Pin 7 Brown Flow Input

. - ( Pin 2 Black Ground


Switch must closed for approximately three (3) mSec and then open 
for the input to be accepted (i.e. switch to ground, then release). 

Switch must be capable of switching 2 mA at +15 VDC. 

15V Output


The + 15V Output (pin 1 Red) is regulated and capable of delivering 
30 mA current. 
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Alarm Output


This is an opto-isolated open collector Darlington pair capable of 
switching 25 mA at +24 VDC to within 1 V of ground typically. 

Reference: 8-Pin Cable (PIN 33738) 

Pin 6 Yellow 

~ 

~ GND Pin 2 Black 

The output pair turns ON when an alarm condition occurs (i.e. low 
level or missing pulse) and remains ON until the alarm condition is 
cleared. 

Application: Relay Switching


+15V 
Pin 1 
R d


Computer Alarm Output 
This is an opto isolated, open collector output capable of switching 
2 mA at +24 VDC to within OAV of ground typically. 

Reference: 8-Pin Cable (PIN 33738)


. Pin 8 Blue


n~~ 
-= GND Pin 2 Black 
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This output tracks the alarm output (i.e. the conditions for activating 
and de-activating this output are the same as for the alarm output). 

This output may be used to directly switch small loads such as 
computer inputs and low current LEDs. It may also be used to 
initiate switching of larger loads if suitable buffer circuitry is 
provided. 

Application: Low Current LED Switching


+15V 
Pin 1


Red 

10KOhms ~
:: 
Pin 8 Blue ø~ 

'Low Current LED 
1.0 mA= 10 mcd

-: GND Pin 2 Black 

This is an opto-isolated, open collector output capable of switching 
2 mA at +24 VDC to within O.4V of ground typically. 

Pacing Output (Opto-isolated Output) 

Reference: 8-Pin Cable (PIN 33738)


.. Pin 5 Orange


Dø5J 
-= GND Pin 2 Black 

The output transistor turns ON at the start of a stroke and remains 
ON for approximately 100 mSec. 
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Appendix B: Summary of Error Messages 

E1 

is caused by a Low-Level fault with a Low-Level
i 'N' ~"'~ I


Switch connected to the pump. The pump is stopped 
and the alarm outputs are activated. This operates in 

all Internal and External modes. The pump 
automatically restarts when the fault is cleared. 

E2 

indicates that the pump has lost prime (or the flow 
had reduced) when an FM200-9 is connected and 
Flow Monitoring is enabled. Again, the pump is 
stopped and output alarms activated. Restart the 
pump when the fault is cleared. 

E3 

i "m t ::1 is displayed in the External mode if the stroke rate. "'/MIN


exceeds 100 SPM. The pump is NOT stopped and 
NO alarm outputs are activated with this fault. To 
stop E3 flashing, clear the fault condition, then stop 
and restart the pump. 

E4 

Ix m .f-:¡ is displayed in the External X (Batch) mode in two 
situations: 1) If "Batch Accumulate" is disabled 
and a pulse signal is received while the pump is 
counting down. The pump is not stopped, and the 
alarms are not activated. To clear the E4 message, 
the pump must be stopped and restarted. 2) If 
"Batch Accumulate" is enabled and the cumulative 
batch value exceeds 999, E4 wil be displayed. The 
E4 message can only be cleared if the pump is 
stopped and restarted. 

E5 

is displayed in the mA External mode if the mA 
input value exceeds 21.0 mA, whether the pump is 
running or stopped. Again, the alarms are NOT 
activated. Once the mA signal goes below 21.0 mA, 
the E5 error message is cleared. 
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Electronic Metering Pumps 
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Â Carefiilly read and iinderstand all preCIl.lItions Â

For file reference, please record the following data: 

Model No: 'AcrS/ ~'3c¡;i5M/Cq31"::31?SA,- f
Serial No: 

Installation Date: 

Installation Location: 

When ordering replacement parts for your LMI Metering 
Pump or Accessory, please include complete Model 
Number and Serial Number of your unit. 
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1.0 Introduction
( 

LMI is the world's most versatile manufacturer of economical 
and efficient metering pumps. This manual addresses the 
installation, maintenance and troubleshooting procedures for 
manually and externally controlled pumps. LMI has a worldwide 
network of stocking representatives and authorized repair centers 
to give you prompt and efficient service. 

Please review this manual carefully. Pay partcular attention


to warnings and precautions. Always follow good safety


proper clothing, eye and faceprocedures, including the use of 


protection. 

This manual is for Series A, B, C, E, J5, and P pumps. 

1 .1 Spare Parts


LMI recommends replacing the elastomeric components of the 
pump on an annual basis.RPMPro Pacs™ and spare part kits are 
available from your local LMI Master Stocking Distributor. 

4 
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Example: 

Your pump consists of two main components:


1. The Drive Assembly; and

2. The Liquid Handling Assembly.

39281A 1 5 1

Drive - Liquid Handling 

Assembly 

+ 

~ 

5 
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2.0 Unpacking Check List

Your carton will contain many or all of the following items. 
Please notify the carrier immediately if there are any signs of 
damage to the pump or its parts. 

Please refer to the enclosed Instruction Supplement for an 
ilustration and electrcal diagram of your complete pump. 

~ 

Metering Pump 

Foot Valve


~ 

Tubing '- -­Depending on the model, your carton 
may contain 0, 1, 2 or 3 rolls of tubing.


Your carton may contain a roll of clear Ceramic Foot Valve. Weight 
vinyl tubing; this is for connection to


the SUCTION SIDE OF THE PUMP 
HEAD ONLY. 

\
j 

6 
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-Instruction Supplemen 

.~ 

. 

i~ 

Injection Check Instruction Supplement 
Valve 

r-.-----------ì 
I 

* 

MULTI-FUNCTION Valve 
and Tubing


* Y OUi; carton mayor may not contain
a 3- FV, 4- FV, or bleed 4- FV accessory.L____________.J 

7 
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3.0 Pre-Installation Instructions

The following precautions should be taken when working with 
LMI metering pumps. Please read this section carefully prior toinstallation. ­

Precautions 

Â Protective Clothing 

ALWAYS wear protective clothing, face shield, safety glasses 
and gloves when working on or near your metering pump.


Additional precautions should be taken depending on the solution 
being pumped. Refer to MSDS precautions from your solution 
supplier. 

Â Water Pre-Prime 

when shipped from theAll LMI pumps are pre-primed with water 


factory. If 
 your solutionis not compatible with water, disassemble 
the Pump Head Assembly. Thoroughly dry the pump head, 
valves, seal rings, balls and Liquifram™( diaphragm). Reassemble 
head assembly tightening screws in a crisscross pattern. Refill the 
pump head with the solution to be pumped before priming the 
pump. (This wil aid in priming.) 

Solution - CompatibiltyÂ Determine if the materials of construction included in the liquid 
handling portion of your pump are adequate for the solution 
(chemical) to be pumped. LMI pumps are tested by NSF for use
on muriatic acid and sodium hypochlorite. Always refer to the 
solution supplier and theLMI Chemical Resistance Chart for 
compatibility of 
 your specific LMI metering pump. Contact your 
local LMI distributor for further information. 

(¡ 

8 
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Tubing Connections
. Inlet and outlet tubing or pipe sizes must not be reduced. Make 
certain that all tubing is SECURELY ATTACHED to fittings 

Section4.3,TubingConnections). ALWAYSprior to start-up (see 

use LMI supplied tubing with your pump, as the tubing is 
specifically designed for use with the pump fittings. It is 
recommended that all tubing be shielded to prevent possible 
injury in case of rupture or accidental damage. If tubing is 
exposed to sunlight, black UV resistant tubing should be installed. 
Check tubing frequently for cracks and replace as necessary. 

Fittings And Machine Threads . All fittngs should be hand-tightened. An additional 1/8 - 1/4 turn 
after the fitting contacts the seal ring may be necessary to provide 
a leak-proof seaL. Excessive overtightening or use of a pipe wrench 
can cause damage to the fittings, seals, or pump head. 

All LMI pumps have straight screw machine threads on the head 
and fittings and are sealed by the seal rings or O-rings. DONOT 
use Teflonl8 tape or pipe dope to seal threads. Teflonl8 Tape 

the Injectionmay only be used on the 1/2" NPT thread side of 


Check Valve as well as stainless steel liquid end connections. 

Plumbing. Always adhere to your local plumbing codes and requirements. 
CheckBe sure installation does not constitute a cross connection. 


local plumbing codes for guidelines. LMI is not responsible for 
improper installations. 

Back Pressure/Anti-Syphon Valve. If you are pumping downhil or into low or no system pressure, 
a back pressure/anti-syphon device such as LMI's Four Function 
Valve should be installed to prevent overpumping or syphoning. 
Contact your LMI distributor for furthur information. 

9 
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Electrical Connections


To reduce the risk of 
 electrical shock, the metering pump must be 
,. plugged into a grounded outlet with ratings 

. conforming to the 
data on the pump control paneL. 
 The pump must be connected to 
a good ground. DO NOT 
 USE ADAPTERS! All wiring must 
conform to local electrical codes. 

To 
To LMI 

LMI Pump
Pump 

INCORRECT CORRECT 

4.0 Installation
4.1 Pump Location and Installation

Locate pump in an area convenient to solution tank and electrical 
supply. 

The pump should be accessible for routine maintenance, and


should not be. 
 subjected to ambient temperatures above 122°P 
'direct sunight, LMI black,(50°C). Ifthe pump will be exposed to 


UV resistant tubing should be installed. 

4.2 Pump Mounting

Thepump can be mounted in one of two ways:


A. FLOODED SUCTION (ideal installation); or

B. SUCTION LIFT - when suction lift is lessthan 5 feet (1.5 m)
for solutions having a specific gravity of 
 water. For denser 
solutions, consult distributor. 

Your LMI metering pump must be mounted so that the 
suction and discharge valves are verticaL. NEVER position 
pump head and fittngs horiontally. ,( 

10 
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4.2.1 Flooded Suction 

The pump is mounted at the base of the storage tank. This 
installation is the most trouble-free , and is recommended for 
very low outputs, solutions that gasify, and high-viscosity 
solutions. Since the suction tubing is filled with solution, priming 
is accomplished quickly and the chance 
 of losing prime is 
reduced.

Â When pumping downhill or into low or no pressure system, a 
back pressure/anti-syphon device should be installed to prevent 
overpumping or syphoning. 

i SI'/j Although popular for all solutions, LMI recommends flooded1-.-1=== suction installations for all high-viscosity fluid applications.1;--i -:

ee 

Injection 
Check Valve 

LMI 

35 Gallon 
Solution 

Tank 

INCORRECT CORRECT 
Avoid this type of false flooded suction. 

Injection 
Check

Vent Valve 

CORRECT 

11 
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4.2.2 Suction Lift - Wall Bracket Mount 
( 

The pump may be mounted using an LMI Wall Mount Bracket 
Assembly (part no. 34643) directly above the solution tank. 

,. A pump mounted in this manner allows for easy changing of 
solution tanks or drums. 

Pressure 
Injection Line 

Check Valve 

LMI Pump 
Front Mount 

LMI Pump 
Rear Mount 

Solution 
Tank 

2.0 in. (50 mm) 
Space for Sediment. 

Accumulation 

12 

12




4.2.3 Suction Lift. - Tank Mount 

The pump may be mounted on a molded tank provided there is 
a recess to keep the pump stationary. LMI lO-gallon tank (part 

27400), and 50-gallon tankno. 27421), 35-:gallon tank (part no. 


mounting.
(part no: 26350) have molded recesses for pump 


r' , 
pressury. 

Line 
~Tee 
~ Injection
. I . Check Valve 

LMI Pump 

LMI 
50 Gallon 

Solution 
Tank 

LMI 
Pump 

Ceramic 
Weight 

Foot 
Valve 

Foot 
Valve 

2.0 in. (50 mm) 
Space for 
Sediment 

Accumulation 

2.0 in. (50 mm) 
Space for 
Sediment 

Accumulation 

"0."--" 
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4.2.4 Suction Lift - Shelf Mount


The pump may be mounted on a shelf (customer supplied) 
less than 5 ft (1.5 m). An LMImaintaining asuction lift of
,. 

mounting kit (part number 10461) is available for securing the 
pump to a shelf. 

~p n~ 
Flow Flow 

Injection Check 
Valve 5(


I 

Anti-Syphon 
Pressure Relief LMI Pump 

Valve 
(Optional Accessory) 

Solution 
Drum 

2.0 in. (50 mm)
Space for 
Sediment 

Accumulation 

I, 

14 
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4.3 Tubing Connections

A. Use only LMI tubing.Â B. DO NOT USE CLEAR VINYL TUBING ON THE 
DISCHARGESIDE OF THEPUMP. The pressure created 
by the pump can rupture vinyl tubing. 

C. Before installation, all tubing must be cut with a clean square
end. 

D. Valve and head connections from the factory are capped or

Â 
plugged to retain pre-prime water. Remove and discard 
these caps or plugs before connecting hibing. 

DONOTl/SEPLIEBS OBPIPE WßNCH ONCOl/LING 
NUS OB FITTINGS. 

Tubing Connection Tubing Connection


1/4" O.D. (.250") Tubing 3/8" O.D. (.375") Tubing 

1/4" 00 Tubing 318" 00 
Tubing 

Coupling
Force tubing Nut 

Coupling Nut completely 
over entire Clamp
nozzle into Ring 
groove. 
Push and hold 
tubing down Nozzle 
while tightening

Bottom Tubing coupling nut. Fittng
in Fitting.


GroovePush and hold 
tubing down 
while tightening


coupling nut. 

Tubing Connection Pipe Thread Connection 

1/2" 0.0. (.5") Tubing 1/4" or 1/2" NPT 

1/2" 00 Tubing 

Coupling Nut


NPT Pipe l
Connection ~ 
Clamp Ring 

Force tubing ApplyT"o,, e 
tape here.
N I r completely ov. er
ozz e l entire nozzle.

(Customer suppliedPush and hold pipe connections)

Fitting tubing down

while tightening 
coupling nut. 

is 

15 



4.4 Multi-Function Valves 
( 

Your pump may be equipped with one of the followirigmulti­
__ function valves: 3-FV, 4-FV, Bleed 4-FV, or standarddfsCl1arge


valve. Tfyour pump is not equipped with a multi-function valve 
and you feel it is needed in your application, it can be purchased 
as an accessory. Contact your local LMI stocking distributor. 

4.4.1 Three Function Valve (3-FV 
1. Pressure Relief

If the discharge line is over pressurized, the valve opens 
sending solution 
 back to the supply tame 

2. Line Depressuriation

Opening the relief knob provides line drain back to the 
supply tank. 

3. PrimingAid

Opening the relief knob assists in priming the pump by 
venting the discharge line to the atmosphere. 

4.4.2 Four Function Valve (4-FV 

1. Pressure Relief

If the discharge line is over pressurized, the valve opens 
sending solution back to the supply tan1e 

2. Line Depressuriation

Opening the relief knob provides line drain back to the 
supply tank. 

3. Anti-Syphon

Prevents syphoning when pumping solution downhil or 
into a vacuum. 

4. Back Pressure

Supplies approximately 25 psi back pressure to prevent 
overpumping when little or no system back pressure is 
present. 

16
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4.4.3 Bleed Four Function Valve (Bleed 4-FV 
1. Line Depressuriation

Opening the relief port provides line drain back to the supply 
tank. 

2. Anti-Syphon

Prevents syphoning when pumping solution downhill or 
into a vacuum. 

3. Back Pressure

Supplies approximately 25 psi back pressure to prevent 
overpumping when little or no system back pressure is 
present. 

4. BleedFunction

Manually adjusted valve provides continuous bleed of 
entrapped vapors from Sodium Hypochlorite or Hydrogen 
Peroxide. 

Flow oe?f ~~ 
Flow 

DO NOT submerge 
return line in solution 

LMI 4-FV (Accessory)
Prevents syphoning . .

when pumping into Recirculatingsuction side of ~ Pump
recirculating pump
(Vacuum) 0


LMI 4-FV 
(Accessory) 
Prevents over


pumping and
syphÖning 
when pumping

downhil 
into low or

Tank Tankno pressure 

Injection Check Valve 

~- To Injection Point


Typical 4-FV Installation 
17 
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4.5 Multi-Function Valve Installation
,. 

( 

To install the multi-function valve, remove the yellow screw cap 
on the top of the pump head and screw in the valve so that it 
contacts the seal ring. An additional 1/8 - 1/4 turn may be 
necessary to prevent leakage. 

1/4" a.D. tubing connects to the sideofthe valve and acts as a 
return line to the solution tank. To 
 ensure priming, this tubing 
must NOT be submerged in the solution. 

This return line tubing Ii11s1 be seciired 10 ensiire piiiiped
A soliilion will sofly retrn 10 S1lpply lonk 

Discharge 

1/4" Tubing Ò 

Connector 

n 
n 

Bottom Tubing To 
To in Fitting Pump

Solution Tank Push and hold while Head 
or Drum tightening connector. 

Multi-Function Valve Tubing Connection 

4.6 Foot Valve/Suction Tubing Installation

The Foot Valve acts as a check valve to keep the pump primed in 
suction lift applications. 

The foot valve is designed to be submersed in the solution tank 
or drum and must sit in a vertical position at the bottom. Position 
approximately 2 inches (50 mm) off the bottom if the tank or 
drum contains sediment. 

(( 

J 8 
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Pump models equipped with high-viscosity liquid ends are not 
/. '\ r"~:llJ equipped with foot valves. Flooded suction is recommended. A 11I_--I== 2" NPT connector is included for flooded suction installations.0-. 

The ceramic weight, when installed, positions the foot valve in a 
I' vertical position.


1. Attach the foot valve to one end of the suction tubing (see

Tubing Connections, Section 4.3). 

2. Slide the ceramic weight over the tubing end iintil it contacts
the top of the foot valve coupling nut. 

3. Place foot valve and tubing into the solution tank. Check that 
the foot 
 valve is vertical and approximately 2 inches (50 mm) 
from the bottom of the tank or 
 drm (see illustni.tion). Connect 

the pump headthe other end of the tubing to the suction side of 


(bottom side) '(see Tubing Connections, Section 4.3). 

LMI LMI 
Pump Pump 

Use Ceramic 
Weight 

Foot Valve 
Must Remain 

Vertical 

Foot Valve 2.0 in. (50 mm) 
Tilted Sideways WILL NOT PRIME for Sediment Accumulation 

INCORRECT CORRECT 

Proper Foot Valve Position 

19 
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4.7 Injection Check Valve and 
Discharge Tubing Installation 

The Injection Check Valve prevents backflow from a treatedI' 

line. Connect the Injection Check Valve to your "DISCHARGE" 
(outlet) line. Any size NPTF fitting or pipe tee with a reducing 
bushing to 1/2" NPTF will accept the injection check valve. Use 
Teflon(ß tape or pipe dope to seal the pipe threads only. 

When installing the Injection Check Valve, be sure to position it 
so that the valve enters the bottom of your pipe in a vertical 

are acceptable (seeposition. Variations left and right within 800 


illustrationbelow). 

After cutting an appropriate length of tubing, connect tubing to 
the injection check vålve then back to the discharge side of the 
pump head valve or discharge fitting (top side), making sure it 
does not crimp or come into contact witli hot or sharp surfaces 
(see Tubing Connections, Section 4.3). 

Pipe Cross

~ '/' ///// ///'l//ij////// Section
// 'l:: ;;~ D ~
'i Il Ž
1" P' li / %/ I Iipe ee.. __ CORRECT // , /­
- Use Teflon /// ~ / 40.

1" to 1/2" NPT ~ / Pipe threads only \ Acceptable

(Customer ~uP:lied~ I~ ~


InJection , Do NOT use Injection
Check Valve n Teflon tape n Check Valve


A On machined A
V Threads V 
Flow Flow 

Typical Injection Check Valve Installations 
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5.0 Liquid End 
Parts List 

I Flapper valve 

2 Injection check valve body 
3 Injection check valve spring 
4 Che~ valve ball 
5 Seal ring 
6 Cartridge valve 

7 Cartdge valve o-ring 
8 Cartdge valve washer 

9 Valve seat 
1 0 Clamp ring
ii Ferrle 
12 Clamp sleeve 
13 Tubing adapter 
14 Coupling nut 
IS Discharge tubing 
16 Valve housing 

17 Multi-function valve 

18 High-viscosity spring 

19 Liquifrm 
20 Pump head 
21 Pump head screw 
22 Suction tubing 

23 Foot valve seat 
24 Foot valve screen 

25 High-viscosity valve seat 
26 H.V. tubing clamp 
27 H.V. suction tubing 
28 H.V. Tubing x 1/2 NPT connector 
29 Injection check valve assembly 
30 Discharge valve assembly 
31 Suction valve assembly 
32 Pump head assembly 
33 Foot valve assembly 
34 Injection SeatPTFE 
35 Ceramic Weight 
36 Return Line 
37 Cap ASM (Black Knob) 
38 Cap ASM (Yellow Knob) 
39 Multi-Function Valve Body 
40 Nut MuJti~Function Valve 
41 Screw Multi-Function Valve 
42 Retu Line Coupling Nut 
43 Adjustment Screw B/4-FV 
44 Cap B/4-FV 
45 Plug B/4-FV 
46 Gasket B/4-FV 
47 Small O-Ring B/4-FV 
48 Large O-Ring B/4-FV 

.'''::.:';­

~ 
'"NPT-r .A 

~ ....~~~OR.~R~~. ~~- ~
~ ßj~?


OR 'tOH OR
~ 
fH 
o 

~~'1 .~ ø 
~. ô () 9 H NOT
OR OR OR ~ INCLUDED


I IN
~ 0 ~

3 ~ -OR­


m ~ .~

~ ~-OR-õ-
'- ~ O- ~ 

3 
i 

Il. 19
~~~~ ~
~~ ~~ OR-~
~~ ~

3 ~~ ~ G) ~


¿OR~OR t: OR4 ~
h 19.=
~ W
~ 0~
aß
mr -,0 gJ ~ Qm -

~ORaORÔ OR9
 ~ l?'
3 ~~ 
~ O­
~
~
NOTE: This ilustrtion 

is a visual representation 
of all LE components. 
Liquid ends will not 
include all part shown. 
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6.0 Start-up and Adjustment


a.) The pump is normally seff-pnimiig ifsuction lif is 5 fl (1.517)
f .\IJlî or less and the steps below are followed1-.-1--1;--i -: b.) Pumps are shipped jì-om the ftctOlY with water in the pump 

head to aid in priming. 

6.1 Output Adjustment Controls

Manual series pump controls are not equipped withpressure con­
trol. 

/ '\(Ji~j

I ;-- 1. Pressure Control Adjustment (if equipped): Pressure control 
i -: the pump's pressure capability andprovides the adjustment of 


power consumption, reducing heat, pipe shock and pulsation 
while increasing pump 
 life. See Section 7.0 after priming for 
proper adjustment settings. 

2. Speed Adjustment (Upper Knob) (if equipped): Speed control
provides adjustment of the percent of maximum strokes per 
minute. Turning this knob clockwise increases stroke frequency 
(speed) . 

3. Stroke Adjustment (Lower Knob): Stroke control provides
adjustment of the percent maximum of solution discharged 
during each pump actuation. Turning this knob clockwise 
() increases solution displacement.


A 7 ond P7 Only.' When operating the pump in external mode, the 
speed control blob should be turnedjùlly counter-c1oclcise n.


1--l .\mtj .
A34 and A.J7 Only: Pump comes equipped with a range selector,--
switch which provides high or low speed adjustment. The highI- ­

I. --:
setting provides speed aCljustments between 8 and 100 strokes per 
minute. The low setting provides accurate speed adjustments be­
tween 1 and 12.5 strokes per minute jòr applications requiring 
infrequent stroking. 

( 
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6.2 Start-Up/Priming for Pump Supplied

with Multi-Function Valve


Â. Beod t/tis enti sectn completely IJejre proeeding.


'\Then all precautionary steps have been taken, the pump is 
mounted, and the tubing is securely attached, you may now start 
priming the pump. 

1. Plug in or switch the pump on.

2. While the pump is running, set the speed knob at 80% and the
stroke knob at 100%. 

i.'. O(Jj' ffthepump is equipped with pressure control, turnjù!/y clock--- wise. nII=--=1;--i -;.

3. 1/4 turn open the relief side (black knob) of the multi-

function valv,e. 

rotate bleed adjustment3A. (Bleed 4FV only) With screwdriver 


screw counter-clockwise n. 2 full turns. When solution 
begins to flow through translucent bleed return tubing, the 
pump is primed. Stop pump. 

4. The suction tubing should begin to fill with solution from the
tanle 

5. A small amount of solution wil begin to discharge out the
the multi-function valve. Once this happens,return line of 


1/4 turn or release the knob and SHU THE PUM OFF. 
(If pump is not equipped with an on/off switch, disconnect 
the power cord.) 

6. The pump is now primed.

6A. (Bleed 4FV only) 

a. Start pump and let pump inject solution into the discharge
line. 

b. Close the bleed adjustment screw by rotating it clockwise
n with a screwdriver.


c. Now adjust. the pump stroke length and/or speed
(frequency) to a range approximately 25% higher than 
you would normally want for the process. 

d. Slowly rotate bleed adjustment screw counter-clockwise
n. until just a small amount of solution begins to trickle

-,,~~."--/ 
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down inside the bleed return tubing. A small amount of 
solution pumped back to the tank with each stroke of the (
pump will allow gas and air to escape without air or gas 
locking in the pump head. 

L 7. Proceed to output adjustment, Section 6.4.


f\"lJtl
I==-=I--
'­
I. =--=
I --:


/.' '.. ".(J1.~-­
1-.--
1;--
i -:


ffthe pump does not se!f-prime,. remove the multi-jìmction valve 
on the discharge side of 
 the pump head Remove tiie checK valve 
and pour water or solution into the port untt! the head is filled 
Replace valve, thenfòllow start up/pnining steps. 

ffthe pump is equipped with pressure control- tuni jùlly clock­
wise n.


3. The suction tubing should begin to fill with solution from the
tank. 

4. Once the solution begins to exit the pump. head on the
discharge side, SHUT THE PUM OFF. (If 
 pump is not 
equipped with an on/off switch, disconnect the power cord). 

5. The pump is now primed.

24 
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6. Proceed to output adjustment, Section 6.4.

!f the pump does not selfprime, remove the fitting on the dis-

l yiu~.. charge side ojthe pump head Remove the ball and pour water
1-.- or solution into the port until the head is filled Replace valve)1=== 

then jòllow start uppriming steps.I ;­
i -:


6.4 Output Adjustment

Once the pump has been primed, an appropriate output adjustment 
MUST be made. Pump output should be calculated and 
adjustments made accordingly. 

6.5 Total Pump Output

Calculate the total output of 
 the pump as follows: 

PUMP OUTPUT = MAX PUMP OUTPUT x % SPEED x % STROKE


Example: AlSl-392SI


Use MAX Output (fromdataplate on bottom center of pump 
control panel) = 24 GPD (24 gallons per day). 

If the pump is set at 60% speed and 70% stroke length, the 
approximate pump output is: 

24.0 x 0.60 x 0.70 = 10.08 GPD (gallons per day). Divide by 24
(hours in one day) to calculate in gallons per hour. 

l yiuj !fpump is not equipped with speed adjustment, calculate by---- Mii Pump 01lpiit x % Stroke only.1-.-1;--i -:
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7.0 Methods of Externally Triggering 
( 

120V 
or 

220 - 240 V 
50-60Hz 

Optional 
Low Level 

Sensor 
Part No. 29190 

i
or 

Remote 
StartStop-. _ 

Stop (Open)


Start (Closed) 

lXO"ltjl-.-I~-i ~


Switch or transistors must be capable of 
switching 15 V DC at 2 milliamperes. Miiii­
mum time iii low impedance state (ON) is 50 
milliseconds. Minimum time in high imped­
ance state (OFF) is 100 milliseconds. 

1ê)400 I 

2 00 3
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or Pacing A7, 87, C7 and P7 Pumps


DPC- 40


120 V 0 .. . 0 
0 Higher Frequency Pulses0or lu ",'J"~!;'1;! i I I I I I I I 1 1 I I I I I220 - 240 V ¡ ~

50 - 60 Hz 

B~~a. 
Lo~er Frequency Pulses 
...~~ f.i:~~~0rKtiê~j.:


0 Ow "" 4-20 millamp DC
0 

~-~~e~~~,~A\TIL~~~~~~? 

MICROPACE'. . 4-20 millamp DC 
ND CONVERTER ~,,'\'l§llii~l!~TmW~l

MP-l00 

Higher Frequency Pulses
MICROPACE'" 111111111111.1114 DIGIT DIVIDER


MP-400 

Lower Frequency Pulses
MlCROPACE'. .~~ nã~~~ff~~Æ

4 DIGIT MULTIPUER


MP-500M 

26006 Pulse): Transmitter 

e e
Programmable 

DMder Programmable 
(i I g I l6 Divider 

eb e IbIMO 

RFP Flowmeter 
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8.0 Calibration ( 

( 

Once installation is complete and the approximate output has 
been determined, the pump should be calibrated to adjust 

.. speed and stroke for your actual desired output. (Calibration 
cylinders may be purchased from your local LMI distributor, 
ref. publication 1798.) 

1. Be sure the pump is primed, and discharge tubing and
Injection Check Valve are installed as they would be in 
normal service (i.e., including factors such as injection 
pressure, fluid viscosity, and suction lift). 

2. Place the Foot Valve in a graduated container with a volume 
of 1000 ml or more.


3. Plug in and switch pump to Internal Mode. Pump until all the
air is exhausted from the suction line and head. 

4. Turn the pump off. Refill graduated container to a level
starting point. 

¡ .'"0 lt~
If pump is equipped with pressure control see Section 8.1 be-I--I=== jõre proceedingI~-= 

I. --:

5. Using a stopwatch or timer, turn the pump on for a measured 
amount of time (50 pump strokes minimum). The longer the 
time period, the more confident you can be of the results. Be 
sure to count the number of strokes during the calibration 
period when making comparisons. 

6. Turn the pump off. Note the time elapsed in relation to
volume displaced in the graduate. Now, calculate the output 
in the time unit you choose (minutes, hours, days, etc.). 

7. If the output is too loW' or too great, adjust speed and or

stroke, estimating required correction and repeat steps 1-7. 

28 
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--

Tee 

¡-ressure Line


(( 
Injection 

Check Valve 

ló ~~p
I ~ 
Suction Graduate

Lift 1000 ml Min.


Foot 

Valve 

8.1 Pressure Control

Adjust Pressure Control: While unit is running, turn Pressure 
Control Potentiometer slowly counter-clockwise n until unit


just begins to stall. From this stall point, now turn Pressure 
Control Potentiometer clockwise n halfway between the stall 
point and maximum settng. This is the optimum pressure 
control setting for your application. 

i -
increasesettingifbackpressure is increased Adjustingpressure

/' .\(.t~~.j..' ...1_- control decreases pressure rating ofpump. 
I ;­


-. " 

Bar Pressure Control psi 
6 

80 
5 

4 60 

3 40 
2 

20 
1 

Adjust pressure control to reduce heat, shock, 
and pulsations; and to prolong pump life. 
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, 

8.2 Calibration Procedure - On-Site 

Volumetric Calibration in External Mode ( 

4 1. Since pump output is governed by an external device such as 
Flowmeter-Pulser, Liquitron™ Controller, or 4-20 mA DC 
signal from an instrument with an LMI Analog-to-Digital 
Converter, only the output per stroke may be calibrated. 

2. With pump primed and discharge tubing connected to the 
injection point as it would be in normal service, place Foot 
Valve Assembly in a graduated container with a volume of 
1000 ml or more. 

3. Switch pump to Internal mode with Speed Knob set at 100 

until air is exhausted from suction line and pump head. 

4. Adjust Pressure Control (if desired) - See Section 8.1. 

5. Switch pump OFF and note solution level in graduated 
container. Refill graduate to a starting point. 

6. Switch pump ON and count the number of strokes for 
exactly one minute, then switch pump OFF. 

7. Note volume pumped during the calibration period of one 
minute. Divide into this the number of strokes to determine 
the volume of solution pumped per stroke. 

Example: 500 ml in 100 strokes = 5.0 mlper stroke. 

Multiply this by your expected stroke rate per minute, per hour 
or per day and compare with desired output requirements. 

8. Adjust Stroke Length Knob (lower knob) to your best 

estimate of required correction and repeat calibration 
procedure. 

9.0 Spare Parts Replacement 

Routine Maintenance 

9.1 Depressurizing the Discharge Line 

£ 
(For Pumps Equi~ped with a 3-FV or a 4-FV only) 

ALWAFSweorproteclieCiothing,fice shield, sofly glosses 
ant/gloves when pedòrming any maintenance or replacement 
on your pump. ;( 

\. 

30 

30 



. Head steps I and2 belowbifre proceeding. 

1. Be sure the Injection Check Valve is properly installed and

is operating. If a shut off valve has been installed downstream 
the Injection Valve, it should be closed.of 

Be sure your reliiftubing is connected toyour multi-:unction. valve and runs bock to your solution drum or tiink 

2. 1/4 turn the black knob on the valve. The discharge line is

now depressurized. Keep valve open until solution drains 
back down the discharge tubing into solution druID or tanle 
Then 1/4 turn knob to normal position. 

9.2 Liquifram'" (Diaphragm) Replacement

ALWAYS wear protecte clotlting,flce sltieltl safty glllses . andgloves wlten worldng nearorperjrming any maintenance 
or replacement on your pump. See MS.DS inforlJtl(lliftom


solution supplierfor odilitonal precuutions. 

LMI metering pumps are designed fortrouble- free operation, yet 
routine maintenance of elastomeric parts is essential for optimum . 
performance. This involves replacing the Liquifram™, cartidge 
valves or seal rings/valve balls, multi-function valve cap


assemblies and the inj ection check valve sprig. LMI recommends 
replacing these parts at least once a year; however, frequency wil 

your particular application.depend on 


When replacing the Liquifram™ and the cartidge valves or seal 
rings/valve balls, the injection check valve spring should also be 
replaced (see next Section 9.3). A Spare Parts Kit


(SP-#) or RPM Pro Pac™ kit containing these parts may be
obtained from your local distributor. 

Replacing the LiquiframN:


1. Carefully depressurize, drain, and disconnect the discharge

line (see Section 8.1 in this manual). Place the Foot Valve 
water or other neutralizing solution. Turninto a container of 


the pump on to flush the head assembly. Once the pump head 
has been flushed, lift the Foot Valve out ofthe solution and 
continue to pump air into the pump head until the pump head 

water or neutralizing.solution.is purged of 


"'":'..'.i 
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----
!íthe liquid cannot be pumped due to Liquf/-am™rupture 

l-.-
using protective clothing, gloves and .fce shield,cåre.llyt., oi"j
disconnect the suction and discharge tubing. Remove the

I .;-.. jOur screws to the head and immerse the head in water orI -:

,. other neutralizing solution. . 

2. Start the pllmp.While running, set the stroke knob to zero 
and tu the pump off.


i .\IJl1 See Section 10. 0 jOr proper zero1--1;--i -:
 3. With the unit off, unscrew the Lìquifram™ by carefully

grasping the outer edge and turning it counter-clockwise 
n'. Discard old Liquifram TM. Remove the Liquifram ™ disk if 
so equipped (located behind the Liquifram™) and check that 
the size code matches the size code on the replacement 
Liquifram™ (see ilustration). 

4. Reinstall the disk so the alignment pin on the disk (if

present) seats in the recessed hole in the EPU. 

A BeClju/nottosctle Tt!'" fm: oftlene Liulf"' 

For Series B, 0, & E For Series A, J, & P 

Size Code 
Marking Size Code Marking 

NOTE: 
Size code markings for pumps 
supplied with 6.0 Liquiframs ™ Spacer 
(diaphragms) should be referenced 
to the 6.0 Black Adapter, not the 
3.0 Spacer

5. Start the pump and tu the stroke knob to the setting
indicated on the following Stroke Setting Chart which 
matches the pump series number located on the pump 
dataplate. With the pump stroking (running), screw on the 
new Liquifram™ clockwise n until the center begins to 

((buckle inwards. Stop the pump. 
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Liquifram ™ Stroke Setting Chart


Pump Series Stroke Knob Setting 

All A, S, J, P, Z Series 
C1-0, C11 , C12, C70, C71 , C72, C76, 90% 
C90, C91, C92, E70, E71, E72 

All L Series 85% 

C78 50% 

C13, C14, C73, C74, cn,


C93, C94, E73, E74 70% 

All M Series 1 00% * 

* Liquifram'" on M Series pumps only, must be bottomed completely (turned
all the way in). Do Not Use 
 Straight Edge. 

6. . Grasp the outer edge of the Liquifram™ and adjust by
screwing it in or out so that the center of the Liquifram™ is 
flush with the outside of the spacer edge (see ilustration 
below). 

INCORRECT CORRECT INCORRECT 

(Liquifram ™ is flush with spacer and straight edge.) 

7. Once the Liquifram™ is properly positioned, remount the
pump head to the spacer using the four (4) screws. Tighten 
in a criss-cross pattern. After one week of operation, recheck
the screws and tighten if necessary.' 
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9.3 Cartridge Valves, Seal RingsNalve Balls and

Injection Check Valve Spring Replacement 

ALWAYS wear protective dothing,jice shield, safty glasses 
andgloveswhen workingon orperjrmingany hlaintenanceor
Â replacement on your pump. See MSnS injòrmllon .fom 
solutin supplier jòr additonal precautions.


1. Refer to the LMI Metering Pump 'Price List for the proper
Spare Parts Kit or RPM Pro PaeTh! kit number or contact your 
local LMI stocking distributor. 

2. Carefully depressurize and disconnect the discharge line

Place the Foot Valve into a(see Section 9.1 in this manual). 


container of water or other neutralizing solution. Turn the 
pump on to flush the head assembly. Once the pump has 
been flushed, lift the Foot Valve out and continue to pump 
to let air into the pump head until pump is purged of water 
or neutralizing solution. 

Once the pump has been flushed, lift the Foot Valve out and 
continue to let air into the pump head until pump is purged 
of water or neutralizing solution. 

If the liquid cannot be pumped due to Liquifram™ rupture, 
with protective clothing, gloves and face shield, carefully 
disconnect the tubing and four screws to remove the head. 
Imerse the head in water or other neutralizing solution. 

Spare part replacement kits include specific instrctions for


valve replacement. Please follow the instrctions included


Â 
with the replacement kit. 

IMPo.RTANT' Bifore disassembling the check valves, 
note the orientation oj the valve. 

3. Carefully disconnect one tubing connection and fitting at a 
. time, then remove and replace the worn valve. 

Ifnecessar, carefully loosenstuck valves by prying side to


side using a small screwdriver through the center hole of the 
valve. 

4. Install new check valves in each location.
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IMPORTANT: Note correct orientation oj' each check valve. 

5. Install the new spring in the Injection Check Valve.

A .lepressurize iind driiinpipeline (or isoliite i. C K point using 
viilves) so thot i. C K can sofly be disassembled. 

for Proper Zero Position
10.0 Checking Pump 

(Stroke Knob) 

1. With pump running, turn stroke knob counter-clockwise n
toward zero or end of black or red band on diaL. 

2. LISTEN to the clicking as the pump is running. The pump
should operate quietly at the zero position (no clicking). 

the pump continues to click at zero or stops clicking before3. If 

zero is reached, the pump zero must be reset (see Section 
10.1 or 10.2).

10.1 Type I - Push on Knob

Re-Zeroing and Stroke Knob 
Disassembly and Assembly 

1. Remove stroke knob from the pump by grasping the knob
firmly and pulling it toward you. 

2. Pry off the yellow cap.


3. Place the knob on a flat surface.

4. Using needle-nose pliers, squeeze the inner section together
while lifting the outer section up. 

5. Push the inner section back onto the "D" shaped stroke shaft.

6. With the pump running, zero the pump by turning the inner
section of the knob counter-clockwise n until the pump 
stops clicking.
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f,
4.: 

7. Position the outer section of the knob so that the pointer 

aligns with zero on the nameplate or end ofthe black or red 
band. 

8. Push down on the outer section (a snap sound indicates parts 
.. are locked together). 

9. Replace the yellow cap over the outer section of the knob, 
aligning the tabs on the cap with the slots inside the knob. 

Stroke Knob Assembly (Type I) 

Knob Pointer ~ 
Knob Bae 

/
Knob Pointer ~ 

Knob Base -l
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1 0.2 Type II Collet Knob 
Re-Zeroing and Stroke Knob 
Disassembly and Assembly 

i' 

1. Remove Yellow Cap.

2. Hold knob with soft jaw pliers.

3. Disconnect knob by loosening 5/16" (8 mm) collet nut.
There is no need to remove nut. 

4. Remove knob by pulling towards you.

5. With pump running, zero the pump using a screw driver to
turn the stroke shaft counter-clockwise n until the pump 
just stops clicking.


6. Pump is now zeroed.

7. Position knob at zero, or the end of the low range band, and

tighten 5/16" (8 mm) collet nut. 

8. Replace yellow cap.
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11.0 Troubleshooting

PROBLEM 

Pump Will Not Prime 

Pump Loses Prime 

POSSIBLE CAUSE 

1. Pump not turned on or plugged in. 

2. Output dials hot set properly. 

3. Foot Valve not in vertical position on 
bottom of tank. 

4. Pump suction lift too high. 
, 

5. Suction tubing is curved or coiled in 
tank. 

6. Fittings are over tightened. 

7. Air trap in suction valve tubing. 

8. Too much pressure at discharge. 

(Pumps without multi-function valve.) 

1. Solution container ran dry. 

2. Foot Valve is not in a vertical position on 
the bottom of the tank. 

3. Pump suction lift is too high. 

4. Suction tubing is curved or coiled in 
tank. 

5. Fittings are over tightened. 

6. Air trap in suction valve tubing. 

7. Air leak on suction side. 
. 
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SOLUTION 

1. Turn on pump/plug in pump. 

2. Always prime pump with speed at 80% and stroke at 100%. 

3. Foot Valve must be vertical (see Foot Valve Installation, 
Section 4.6). 

4. Maximum suction lift is 5 ft (1.5 m). Pumps with High Viscosity Liquid 
Handling Assemblies require flooded suction. 

5. Suction tubing must be vertical. Use LM I tubing straightener supplied 

with pump (see Section 4.6). 

6. Do not overtighten fittings. This causes seal rings to distort and not 
seat properly which causes pump to leak back or lose prime. 

7. Suction tubing should be as vertical as possible. AVOID FALSE 
FLOODED SUCTION! (see Section 4.2.1). 

8. Shut off valves in pressurized line. Disconnect tubing at injection 
check valve (see Priming Section 6.0). When pump is primed, 
reconnect discharge tubing. 

1. Refill container with solution and reprime (see Section 6.0). 

2. Foot Valve must be vertical (see Foot Valve Installation,
Section 4.6). 

3. Maximum suction lift is 5 ft (1.5 m). Pumps with High Viscosity Liquid 
Handling Assemblies require flooded suction. 

4. Suction tubing must be verticaL. Use LMI tubing straightener 
supplied with pump (see Section 4.6). 

5. DO NOT OVERTIGHTEN FITTINGS. This causes seal rings to distort 
and not seat properly which caused pump to leak back or lose prime. 

6. Suction tubing should be as vertical as possible. AVOID FALSE 
FLOODED SUCTION! (see Section 4.2.1). 

7. Check for pinholes, cracks. Replace if necessary. 

"'--;-~::-­
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Troubleshooting (continued) 

PROBLEM 

Leakage at tubing 

Low Output or Failure 
to Pump Against 
Pressure 

Failure to Run 

Excessive Pump Output 

POSSIBLE CAUSE 
. 

1. Worn tubing ends. 
. 

2. Loose or cracked fitting. 

. 

3. Worn seal rings. 

4. Solution attacking Liquid Handling 
Assembly materiaL. 

1. Pump's maximum pressure rating 
. is exceeded by injection pressure. 

2. Worn Seal Rings. 

3. Ruptured Liquifram '.. 

4. Incorrect stroke length. 

5. Tubing run on discharge may be too 
long. 

6. Clogged Foot Valve strainer. 

1. Pump not turned on or plugged in. 

2. EPU failure. 

. 

3. Pulser failure. 

1. Syphoning. (Pumping downhill without 
a multi-function valve). 

2. Little or no pressure atinjection point. 

3. Excessive strokes per minute. 

40 

40 



SbLUTION 

1. Cut about 1 in (25 mm) off tubing and then replace as before. 

2. Replacè fitting if cracked. Carefully hand tighten fittings. DO NOT USE 
PIPE WRENCH. Once fitting comes into contact with seal ring, tighten 

1 18 or 114 turn.an additional 


3. Replace balls and seal rings (see Section 8.3) Spare Parts (SP-#). 

4. Consult your local distributor for alternate materials. . 

1. Injection pressure cannot exceed pump's maximum pressure. See 
pump data plate. 

2. Worn seal rings or cartridge valves may need replacement (see 
Section 9.3). Spare Parts (SP- #), or RPM Pro Pac™ kit. 

3. Replace Liquifram'. (see Section 9.2). 

4. Check zero on pump/Re-zero pump (see Section 10.0). 

5. Longer tubing runs may create frictional losses sufficient to reduce 
pump's pressure rating. Consult factory for more information. 

6. Remove Foot Valve strainer when pumping slurries or when solution 
particles cause strainer to clog. 

. 

1. Turn on or plug in pump. 

2. Disassemble pump and measure the resistance of the EPU across 
the EPU wires. Resistance reading should be in accordance to the 
EPU Resistance Chart (see Section 12.0). Also, check EPU leads to 
ground. Consult supplier or factory. 

3. The pulser should be replaced if EPU checks out OK. Consult 
supplier or factory. 

1. Move injection point to a pressurized location or install an LMI 4-FV 
(see Section 4.4). 

2. If pressure atinjectionpoint is less than 25 psi (1.7 Bar), an LMI4-FV 
should be installed (see Section 4.4). 

3. Replace pulser or resistor. Consult factory. 
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12.0 EPU Resistance Chart


Pump Series 
"­

A14, A15, A16, A34 
A74, A75,A76 
A94, A95, A96 
J02, J03, J04, J05, J06 
J13,J15,J16 
PW4, PW5, PW6 
P04, P05, P06 
P08, P14, P15 
P16, P18, P74 
P75. P76 P78 
(see Note 1) 
A17, A37, A77, A97, A18, A78 
P02,P03 
P12 P13 
(see Note 2) 
A17, A37, A77, A97, A18, A78 
P02, P03 
P12 P13


J540 J55D J56D

D10, D11, 012, D13, D14 
D70 D71 072. D73 D74

E70, E71, E72, E73, E74 

811,812,813,814 
871 872 873 874

C10, C11, C12, C13, C14 
C70 C71 C72 C73 C74

C76, C77, C78 

Voltage 

115 VAC 
230 V AC 

115 VAC 
230 V AC 

115 V AC 
230 V AC 

12 VDC 
115 V AC 
230 V AC 
115 VAC 
230 VAC 
115 VAC 
230 V AC 
115 V AC 
230 VAC 
115 V AC 
230 V AC 

Coil Resistance


(Ohms) 
ê 200 C (680 F)*


76 - 87 
307 - 353 

152 -176 
583 - 671 

76- 87 
291- 335 

1.1 - 1 .3

25.7- 29.6 
97 - 112 

22.8 - 26.2
91 - 105 
43 - 49 

1 67 - 193 
22.8 - 26.2

91 - 105 
14.4-16.6 
57.7 - 66.3

* Let pump cool down completely before checking resistance. EPU checked
within 10 hours 
 of operation can increase coil resistance reading as much 
as 20%. 

NOTES: 
1. Pumps with serial numbers LOWER than: 960113429
2. Pumps with serial numbers HIGHER than: 960113429

8 Post Office Square
Acton, MA 01720 USA 

TEL: (978) 263-9800:LMI FAX: (978) 264-9172
MILTON ROY http://www.lmipumps.com 

(g 2001 LMI Milton Roy - All Rights Reserved Líquifram, Líquilron, Micropace, and Pro Pac are trade-
Printed in USA marks of Liquid Metronics Incorporated, Teflon is a 
Specifications subject to change without notice. registered trademark of E. i. du Pont de Nemours & 

Co., Inc. 
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~ Series A9, 89, and C9


Electronic Metering Pumps 

For file reference, please record the following data: 

Model No:¿l qSI - 3'12f5/J./ C cj31.- 3IK.sA-

Serial No: 

Installation Date: 

Installation Location: 

When ordering replacement parts for your LMI Series A9, 
89 and C9 Metering Pump or Accessory, please include 
complete Model Number and Serial Number of your unit. 

. 

: LMI 
8 Past Office Square.,


Aclon, MA 01720 USA 
TEL: (978) 263-9800
LIQUID METRONICI DIVISION


MilTON ROY FAX: (978) 264-9172 
A uRII of Sundalrand Corpr.lion http://www.lmipumps.com 

Replaces same of Rev. A 8/96 
1796. B 11/97 
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1.0 Introduction

The Series A9, B9 and C9 electronic metering pumps offer an 
extensive range of features, including microprocessor control for 
accurate and flexible automation in response to instrument signals. 
The microprocessor design employs a customized liquid crystal 
display (LCD) and tactile response keypad. The "state-of-the-art" 
surface mount electronics are fully encapsulated to ensure protection 
in its working environment. All external inputs and outputs are 
opto-isolated from the microprocessor. 

This manual supplement describes programming and operation. It 
also describes details of 
 the pumps external inputs and outputs and 
how they are connected. 

For complete details on Installation, Maintenance and 
to Electronic Metering Pumps ManualTroubleshooting, please refer 


(PIN 1615). 

Figure 1: LMI Series A9 Electronic Metering Pump 
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2.0 Unpacking

You should find the following items in the box: 

Four Function Valve


(optional) 

Injection 
Check Valve 

Electronic 
Metering Pump 

Foot Valve 

~ ,~
Millamp Input Cable 

(PIN 33807) 

Series A9 Instruction Supplement Tubing &
'__"_Po.. _....__.-..~ Suction Tubing. "...- 

Straightener . 

LE-191S 
LIQUID HANDLING ASSEMBLY 

ELECTRONICI "010';00 Pump Componenl METRING PUMPS
I INSTAUATION 

MAINTNANCE 
I TROUBLESHOOTING 

I 

I LMI Series A9, 89, Cg 
Eleclranlc Metering Pumps 

Mlcroproctlior 
Programming Guide 

I 

Electronic 
Metering -Instruction 

Supplement 
Pump 

I Manual 
I I(PIN 1615) 

Liquid Handling A9, 89, C9 
Assembly Sheet Supplement

to Manual 
(P IN 1796) 

Figure 2: Unpacking Items 
4 
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3.0 Feàtùres

o Stroke frequency adjustment from a SPH (strokes per hour) to


100 SPM (strokes per minute) 

o Internal (manual) or external mode select


o Flexible slope adjustable response to mA input signals


o Divide or multiply (batch) incoming pulses (1 to 999) 

o Batch accumulate option


o Integral blowdown controller featue
'­

o Keypad locking


o Low-level shutoff with alarm output


o Programmable flow monitoring with alarm output (with 
FM-200-9 Digi-Pulse™) 

o 6-level pressure control


o Continuous non-volatile memory (EEPROM)--no battery


required 

o Remote ON/OFF control


o Pulse (pacing) output


o Automatic line voltage compensation and over voltage


protection 

o Programmable menu for optional features/parameters 

o Serial communication interface option for computer control


(LiquiComm™) 
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4.0 How to Interpret the Model Number

The silver data plate (located on the front ofthe pump) tells you how 
your pump is configured. 

~ I 1.4 AM I 
MODEL A951-192S II 

SERIAL 
I 96051002 i I 

MAX/GPH ~ MAX/PSI ~

OUTPUT I GPH PRESS nopSi 

Figure 3a : Data Plate 

Included on the data plate is the model number of the pump. Each 
number in the model number represents the following in Figure 3b. 

AM I1.4 
~ I 


MODEL ~ A9S1-192S 
SERl I 9605 i 002 I 

MAX/OPH ~ MAX/PSI ~

OUTPUT ~ PRESS ~


A9XX-XXX


Series ~ ~iqUid End
or Model 

Output Codes Cord & Voltage Codes 
1 = 120 V US plug


2 = 240 V US plug


3 = 230 V DIN plug


5 = 240 V UK plug


6 = 250 V Austj NZ plug


7 = 230 V Swiss plug


Figure 3b : Part Number Representation 
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5.0 Pre-Installation and Installation
Instructions 

¡. 

Specifc precautions should be taken wh.tn workingÂ with all LM! metering pumps. 

Please read Section 3.0 in the Electronic Metering 
Pumps manual (PIN 1615) for pre-installation 
instructions. 

For complete installation instructions, see Section 
4.0 in the same manuaL.
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6.0 Accessoriè'S

.. 

Flow 
Monitor Input 

Figure 4: External 


~Low 
Level Input


8 Pin


Connector 

4 Pin


Connector 

Input and Output Connections 

For specifc descriptions of pump inputs and outputs,


see Appendix A in the rear of this manuaL. 

6.1 MiIiAmp Input Cable (PIN 33807)

Each pump includes a 2-conductor cable assembly which connects 
to the 8-pin connector. It is available for pacing in response to a 
o to 20 mA (4-20 mA) instrment signal only. 

Figure 5: 2-Conductor Cable (PIN 33807)


PIN WIRE SIGNAL 
3 White +0-20 mA (+) Input 
4 Black -0-20 mA (-) Input 

Table 1: Pin Out Table - miliAmp Input Cable 
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6.2 Optional 4-Pin Cable (PIN 33796)

The optional 4-pin external cable is used for connecting incoming 
pulse or pacing signals such as those triggered by a manual switch, 
reed switch, opto-coupler or by NPN or PNP transistors. The remote 
ON/O FF input is also accessed through the standard 4- pin connector. 

~ d~ 
Figure 6: 4-Pin Cable (PIN 33796)


PIN WIRE SIGNAL 
1 White + 15V Output 

2 Black Pacing input 
3 Green +15V Ground 

4 Red Remote ON/OFF 
& Computer Input 

Tabl~ 2: Pin Out Table - 4-Pin Cable (PIN 33796) 

/ 

9 
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6.3 Optional 8-Pin Cable ( PIN 33738)
The optional 8-pin external cable assembly can be used to control 
stroke frequency in response to a 0 to 20mA or 4 to 20 mA 
instrument signaL. It provides an input for "flow monitoring." This 
cable assembly also provides output signals for pacing (pulse 
output), alarm (general) and computer alarm. 

11 a 0 to 20 or 4 to 20 mA signal is the only signal jiinctioning, 
it is suggested that you use the Milliamp Input Cable, which 
is discussed on page 8. 

~ 
Figure 7: 8-Pin Cable (PIN 33738) 

PIN WIRE SIGNAL 
1 Red + 15V.Output 

2 Black + 15V Ground 
3 Violet +0-20 or 4-20 mA (+) Input 
4 Green -0- 20 or 4-20 mA (-) Innut 
5 Orange Pulse Output 
6 Yellow Alarm Output 
7 Brown Flow Input 
8 Blue Computer Alarm Output 

& Computer Output 

Table 3: Pin Out Table - 8-Pin Cable (PIN 33738) 
I 
\ 

10 
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Optional "Hall Effect" Cable (PIN 33833)6.4 

An optional cable. assembly is available for pacing your pump 
directly from an LMI Flowmeter fitted with a Hall Effectsensor. 
This cable connects to the Flowmeter as shown in Figure 8 (there 
is no need for a Programmable Divider; its function is built into the 
pump). 

LMI 

pump 

LMI Flowmeter 

Figure 8: Optional &/Hall Effect" Cable (PIN 33833) 

6.5 LiquiComm'. Computer Interface Package
The optional LiquiComm™ package may be used to control and 
monitor up to 32 pumps from a computer over a serial RS485 
interface as shown in Figure 9. Please contact LMI for further 
details. 

/~ 
Figurø9: LiquiComm'. Gomputer Interface 
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7.0 Keypad/Display: Description and 
Function 
~ 

MICROPROCESSOR 00 
DOSING PUMP


mA EXT 1-11-11-1 
i= i=. i=X -; INT


FLOW P12 -l/MIN 

~ ~ 
S 
T 

~C) ~ 
K 
E 

ol~~
IMO~ ~ 
DISCONNECT POWER Acton. MA 01720 U.S.A.

CORO BEFORE
REMOVING PAl'" r: ~

50/60 H; (§ 1'4 AMP I =i 

o SERIL I 960510021 I 0
MAX/ûPH r. MAX/PSI ~ TI
il MODEl I A9S1-192S - I
OlTPlI ~ PRESS ~ 

Figure 10: A9 Keypad 

7.1 LCD Screen
The LCD screen is the window in which all values and menu 
choices are displayed (see Figure 11). 

-EXTERNAUINTERNAL 
MILLIAMP MODE MODE INDICATORS 
INDICATOR 

PULSE MULTIPLYIDIVIDE 
MODE INDICATORS 

PUMP SYMBOL 
(when pump is on) 

POINT 1 AND POINT 2 
MILLIAMP RESPONSE 
INDICATORS 

Figure 11: Liquid Crystal Display 
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7.2 Start/Stop ~ 
START 

turns the pump on or off. If the pumpThe (Start/Stop) key 


is not running, pressing this key wil cause the pump to start 
running. The" symbol appears on the display while the pump 

is running. Each time the pump strokes, the" symbol clears. If


the pump is running, pressing the ~ (Start/Stop) key wil stop

START 

prime thethe pump. The ~ (Start/Stop) key is also used to 


START 

pump as described on page i 5. 

7.3 Up and Down Key ~~

and ~ (Down) keys when: changing the strokeUse the ~ (Up ) 


frequency; altering the pressure level; activating and deactivating 

the keypad lock; programming the divide and multiply values and 

certainmilliamp response; accessing the setup menu; and changing 


parameters included in the setup menu. All of these functions are 

covered in greater detail later in this supplement. 

7.4 Mode Key , ,i" C'lD'.T , 

Use the (Mode) key when: changing to or from external or 
internal mode; accessing the pressure level; activating and 
deactivating the keypad lock; and accessing specific advanced 

features in the setup menu. 
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8.0 Operation of the Series A9, 89, and C9

These pumps feature EEPROM nonvolatile memory. The pump 
wil always power up in the lastusedmode.When shipped from the 
factory the pump willpower up in the "Internal" (manual) mode, 
with the pump OFF and a 
 speed setting oflOOSPM. 

the power to the pump is cut less than 15 seconds after theIf 

last programmed values have been set, the latest changes wil 
NOT be stored in nonvolatile memory. Allow at least 15 
seconds before disconnectingfrom power to ensure thatthe 
latest changes are stored. 

8.1 Pump Start/Stop

Press the ~ (Start/Stop) key to start or stop the pump. When the 
START 

pump is OFF, the LCD screen will alternate between 
INT :~~~ every 16 seconds. When you start the pump, the ..


symbol appears on the LCD INT .Jç~:~ . Each time the pump strokes, 

the -i symbol disappears. Press the ~ (Start/Stop) key again"E START

to stop the pump. 

"INT" signifes that the pump is in the "Internal" (Manual) 
mode. 

( 
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8.2 Speed
The speed may be changed with the pump ON or OFF. To increase 

or decre4ase the speed, press or hold the ~ (Up) or ~ (Down) 

key. The range runs from 0 SPH to 100 SPM. While norrally the 

speed wil be set inSPM, if settings ofSPH are desired, hold the ~ 

(Down) key until the display reads 0, then continue to hold it for an. 
additional three (3) seconds. The display will then show H60, which 

is 60 SPH. The speed can be further reduced to 0 SPH with the ~ 

(Down) key. 

For example:


1'-1'-' ~ 1-' 111- 1-' 
INT I-I l= u¡NT IUU INT U +3 see 

.. /MIN
 W0/M1N ~ .. 

8.3 Priming
The priming function allows a fixed-time prime period of one (l) 

minute and enables priming of the pump in either Internal or 
External control modes. The priming function overrides the need 

for an external signal to cause the pump to stroke while in the 

External mode. Press and hold the (Start/Stop) key ~ for three

START 

(3) seconds. The pump wil start running at a speed of 60 SPM. .If
desired, alter the speed as noted.above. The pump wil stop one (1) 

minute from the 
 time the ~ (Start/Stop) key was last pressed, or 
START 

you can stop the pump by pressing the ~ (Start/Stop) key again.

START 

.- .- IThe display alternates between the pump speed and I 
WI IMIN .,-, I

Flow Monitoring (see page 26) is inactive in the Prime mode. 
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8.4 Pressure Level Control
The maximum pressure rating of your pump can be adjusted to 

reducc:pulsation shock in your discharge line. The pumps have a 6­

point pressure control scale. The minimum setting is 0 and the 
MODE 

maximum is 5. To access the pressure setting, press the ~ C ~ 

(Mode) key and ~ (Up) key at the same time and hold for two (2) 
seconds. The current pressure setting ~'~~iN may be altered


using the ~ (Up) or ~ (Down) keys. 

The pressure may be changed with the pump ON or OFF and in 

either Intenial or External mode. 

8.5 Keypad Lock
The pump has two (2) lock modes to prevent casual tampering. The 

small "Lac" de-activates all key functions except ~ (Start/
. START MOD'

Stop) and Prime. To activate this "Lac" mode, press the ~ C ~ 

(Mode) key and ~ (Down) key at the same time and hold for two 

(2) seconds. The LCD will read I '- 00: i for five (5) seconds and
then return to the previous display. This display I '- 0:"= Ire-appears


when any key except the ~ (Start/Stop) key is pressed., START

The large "LaC" disables all keypad entries, including Start/Stop. 

Activate this by pressing the Mode, Down, and Up keys at the same 

tiine and holding for two (2) seconds. The LCD wil read I :- ::::: I 

for five (5) seconds and then return to the previous display. This 

display I L D:: I re-appears whenever any key is pressed.


( 
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To de-activate either lock mode, press the ~ C : (Mode) key and 

.~ (Down) key at the same time, and hold for two '(2) seconds. The 

.1 ,~oc ~or I :- :=::=1 will disappear.


a.GLow-Level Switch (P/N29190 or 29190E) 
When the Low-Level Switch is fitted to the pump and a fault 

condition exists, the "E 1" error code will flash on the LCD screen 

For more information on the Low-Level Switch, see the Low-


Level Switch Assembly information sheet (pIN 1368) and page 
30 of this supplement. 

When a fault condition exists, the punip is stopped and the alarm 
and computer alarm lines are activated to allow remote monitoring. 
After clearing the fault (by filling the tank), the pump will 
automatically restart. 

9.0 External Control Modes

To access the pulse divide, pulse multiply or miliamp response, the 

pump must be changed from Internal (manual) mode to External 
MO' 

mode. To.do this, first be sure the pump is stopped. Press the ~ C : 

(Mode) key and hold it for three (3) seconds. The LCD screen 
this is thedisplays the last External mode thatwas programmed. If 


first time the pump has been put in the External mode, the factory 

default will be displayed on the LCD screen. The factory default 

mode is "External Pulse Divide" with a divide value of one (l) 

I ; EXT :1. The display will alternate between SPM and OFF. 
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External Mode Select: Pulse 
 Divide, Pulse Multiply, and 
mA Response 

Any of three external modes may be selected when the pump is,. MODE

stopped by pressing and holding the ~ G ~ (Mode) key and ~. . START

(Start/Stop) key for five (5) seconds, then releasing. As noted 
above, the default is Pulse Divide. Pressing and releasing these 

keys brings you to the Pulse Multiply mode I x EXT :1. In this mode, 

the LCD screen alternates between the pulse multiply value and 

OFF. Pressing and releasing these keys one more time brings you 

to the third external mode, mA response "' EXT IS~. In this mode the 

LCD screen alternates between SPM and the mA value. 

Summary of External Mode Select 

EXT -+:j-+ 
r 

For 5 Seconds For 5 Seconds


t l

mA EXT I I 

"'DE EXT 
I_I : j 

~ C ; + ¡STOP 1 X 
IMIN START 

~ ~i

For 5 Seconds


9.1 Programming the Pulse Divide Value
The divide value is altered by using the ~ (Up) and ~(Down) 
keys. To do this, the pump must be in the External Divide mode and 

be OFF. The valid range for the divide value runs from i to 999. 

With the pump running in the Divide mode, the speed in SPM is 

calculated based on the rate of incoming pulses and the divide 

value, and displayed on the LCD screen + EXT .i~~~ . 
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If the calculated speed is less than one (1) SPM, the LCD 
screen will display 0 SPM. If the calculated speed is 
GREATER THAN100 SPM, the E3 error code will be dis­
played periodically until the fault condition is corrected
EXT 1--1 . .


+ ..: :'. TIns error does NOT activate the alarm outputs
../MIN 

or stop the pump. 

9.2 Programming the Pulse Multiply (Batch) Value
The multiply value is altered by using the ~ (Up) and ~ 

(Down) keys to change the value. The pump must be OFF,and in the 
External Multiply mode. Like the divide value, the valid range for 

the multiply value runs from 0 to 999 pulses. When the pump is ON, 

a single external pulse will initiate a batch of pump strokes. The 

number of remaining pulses are displayed on the LCD screen 
x EXT ~::':' . When 0 is reached, the display resets to the multiply value. 

The pump is now ready for another pulse input. 

If a pulse is received before the countdown to 0 is complete, the E4 
count resets to theerror code is displayed, and the pump batch 


programmed multiply value. The batch countdown then continues 

from its programmed value. As the countdown continues, the E4 

error code I x EX .;= '-:1 will be displayed intennittently until the fault


remained from the first batch are NOTis corrected. The strokes that 


accounted for. To clear the fault display, the pump mustbe stopped 

and restarted. 

To allow true flow proportioning, the speed in the Multiply


mode is equal to the speed set in the Internal (manual) mode. 
That is, if 
 the Internal mode speed is set at 60 SPM, in the 
External Multiply mode the pump counts down at 60 SPM. 
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Batch Accumulate 
The Batch Accumulate function allows you to opt to haveå.y 

extrajnput pulses received in the multiply mode accumulatenp 

to a maximum batch of999. If 
 Batch Accumulate is enabled and 

a pulse is received during the countdown, the programmed 

multiply value will be added to the current displayed value. 

Pulses causing the maximum batch of 999 to be exceeded wil 

result in an E4 error message. When Batch Accumulate is 
enabled, the LCD screen alternates between the current multiply 

value and "ACC" IX EXT ~c C I. The Batch Accumulate function is 

activated in the Setup Menu (see "Advanced Features and Setup 

Menu" on page 25). 

9.3 Programming the mA Response
The pump accepts a 0-20 mA or 4-20 mA signal directly. The 

response to this signal is fully 
 programmable. In the mA mode, the 

pump speed is detennined by the programmed response cure, as 

defined by 
 points "P 1" and "P2." The factory default set values for 

PI and P2 are (4 mA, 0 SPM) and (20 mA, i 00 SPM) respectively. 

This is ilustrated in Figure 12.


While in the mA mode, the pump speed 

I mA ~=:nl are displayed alternately every four (4) seconds while the
. .
pump is running. 

9.4 Programming Points 1 and 2 (SPM)
To program 
 points PI and P2, first ensure the pump is in the mA 

mode and OFF. If 
 you wish to program the response in "SPM", 
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switch to the internal mode. The speed must be set to a SPM value 

Return to the External mA mode. 

and 

100 

SPM 50 

o 4 , 

12 20 

mA 

Figure 12


Press either the ~ (Up) or ~ (Down) key. The LCD screen will 

display I p,- °1, After five (5) seconds, the display will show the


mA value for P i I mA., '-:.c:l. This value may be altered using the ~ 

(i.e. InRpl 6.0)).(Up) or ~ (Down) 
key within five (5) seconds 

Five (5) seconds following the last key press, the stroke rate for P 1 

wil be displayed I ., 1£1. This value may be altered within five


(5) seconds using the Up or Down key (i.e. ¡ P2 ~i~l).

Five (5) seconds after the last key press, the mA value for P2 is 

displayed F-P2 ,:'D.C:. Edit as described in the above paragraph (i.e. 
mA.2 ::::D). Likewise, five (5) seconds after the last key press the 

stroke rate for P2 is displayed. Edit as described above . 

(i.e. i P2 ,1nPN))'
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The above examples would result in the inverse control profile 

shown in Figure 13. 

100 P1

80 __m_


SPM 

P2 
10 ¡ 

Less than 
o 4 6 mA 18 20 

0.5 mA SPM=O 

Figure 13


the mA input goes below the value programmed for Pi or aboveIf 

the P2 value, the response will "plateau," as indicated by the dotted 

lines above. 

The valid input range isfrom 0.5 to 21 mA. Below 0.5 mA, 
the pump wil be off Above 21 niA. the £5 error code wil be 

displayed intermittently r £X E 5 1 . 

9.5 Programming Points 1 and 2 (SPH)
If you wish to program the response in stroke~ per hour, start by 

being in the External mA mode. Next, switch to the 
 Internal mode. 

Ifthe Internal setting is in strokes per minute, change to strokes per 

hour by holding the ~ (Down) key until the display reads 0 SPM. 

Continue to hold it for another three (3) seconds. The display will 

now read SPH ''' :-:':,:=:. Set the speed to any SPH value (the actual 

setting has no bearing on mA response). Return to the External mA 

mode. 
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In the External mA mode, pressirig the ~ (Down) key or ~(Up) 

key wil change the display to L :=,- oj. After five (5) seconds, the 

displaYLwill show the mA value for PllmA PI .-:.:=1. This value may 

be altered by using 
 the .~ (Up )key or ~ (Down) key within five


the last 
 key
(5) seconds (i.e. InRpl 6.01). Five (5) seconds following 

press, the stroke rate for PI will be displayed i PI H 501. This value 

may be altered within five (5) seconds using the ~ (Up) or ~ 

(Down) key(i.e. i PI H60I). 

Five (5) seconds after the last key press, the mA value for P2 will 

be displayed mA P2 ,:':=::= . Edit as described above (i.e. mA P2 ::=:c:). 

Likewise, five (5) seconds after the last 
 keypress, the stroke rate for 

P2 is displayed and may be altered as above (i.e. 

The above example would result in the inverse control profile 
shown in Figure 14. 

P1 

SP:rm~.¡ P2
10 ¡ .m

o 4 6 mA 18 20


1 

0.5 mA SPM=O

Figure 14


The valid input range is from 0.5 to 21 mA. Below 0.5 mA, 
the pump wil be off Above 21 mA, the E5 error code wil be 

displayed intermittently ¡ £X E 5 j. 

When programming strokes per how;, the maximum rate is 
60. P 1 and P2 must BOTHBE SPM or BOTH BE SPH.
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10.0 Advanced Features and the Setup 
Menu 

,. 

Accumulate, Computer Interfacing,Advanced features such as Batch 


Flow Monitoring and IntegralAutomatic Voltage Compensation, 


Blowdown may be selected and altered in the Setup Menu of the 
Series A9, B9, and C9. The following configuration chart describes 
each menu item, its description, and available settings. 

Menu Descriptionl 
Item Function Setting Notes 

Softare Revision Read Onlv 

1 Batch Accumulate o = Disable Applies to External Multiply mode 

1 = Enable 

2 Computer o = Disable Allows computer interface to be 
Communication 1 = Enable established with LiquComm ™ 

softare. Remote StarVStop and Computer 

Alarm lines are used in communication. 

3 Automatic Voltage o = Disable Becomes active two (2) minutes after 
Compensation 1 = Enable power uP. 

4 Flow Monitoring o = Disable Used in conjunction with FM-200 

1 = Enable Digi-Pulse ™ Flow Monitors. "Flow" 
displayed and flashes with each pulse from 

FM-200. 

5 Flow Monitoring 1 to 255 Sets the number of missing pulses before 
Pulse Detection alarm output is activated. Menu item 

Pulse Detection Setting number is not included with LCD display. 
This s~ttngis displayed irrespective of 
Menu Item 4 settina. 

6 Input Pulse Width 0-15 Allows pulse widths of 1 to 60 mSec to be 
set. Setting of 0 gives a debounce time of 

approximatelv 1 mSec. 
7 Integral Blowdown o = Disable Allows Activation of the integral blowdown 

1 = Enable feature. 
8 Integral Blowdown o to 255 Set solenoid ON time in seconds. 

Solenoid ON Time 

I (Seconds) 
9 Integral Blowdown o to 255 Set pump ON time in seconds. 

Pump ON Time 

i (Seconds) 

Note: Allow 15 seconds after programming before disconnecting from power to 
ensure latest changes are stored in nonvolatile memory. 
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10.1 Accessing the Setup Menu
To access the Setup Menu, ensure that the pump is OFF and in the 

Internal..mode. Using the ~ (Up) key, bring the stroke rate to 100 

SPM. At this point, keep the ~ (Up) key pressed for five (5) 

The LCD screen then displays the current softare revision,seconds. 

indicating that you have entered the Setup Menu mode ¡ (!J . 
""DE 

Press the ~ C ~(Mode) key to scroll through the Menu Items. Use 

the ~ (Up) or ~ (Down) key to enable or disable menu


functions and program values. 

To exit the Menu mode, press the ~ (Start/Stop) key. Or, ifno
START 

keys are pressed for 13 seconds, the display reverts to 

10.2 Menu Items

10.2. 1 Menu Item 1: Batch Accumulate Enable/Disable

Batch Accumulate may be enabled (1) i :: i or disabled (0) 

I : C:¡. Use the ~ (Up) or ~ (Down) key to change the

selection. 

10.2.2 Menu Item 2: Computer Communication

Press the Mode key to get to Menu Item2, Computer Communication. 

Setting the value to one (I) L ,:' :1 enables computer


communication using the LiquiComm ™ Interface Box and Softare.
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When Computer Communication is enabled, the Remote Start/ 
Stop and Computer Alarm lines are deactivated and used for. 
the computer communication . link. 

10.2.3 Menu Item 3: Automatic Voltage Compensation
Menu Item 3 enables (1) or disables (0) automatic voltage com­
pensation. This unique feature allows a constant power level to be 
delivered to the EPU of the pump, even when the voltage of the 
external power source is fluctuating. This results in smooth pump 
output in spite of fluctuating voltage and prevents overheating. 

A utomatic voltage compensation becomes active two 
minutes after power up. 

10.2.4 Menu Items 4 and 5: Flow Monitoring
This feature is used in conjunction with the LMI Series FM-200-9 
Digi-Pulse™ Flow Monitor (refer to Digi-pulseM Flow Monitor 
Instructions PIN 1708). This device is designed to monitor the 
output flow from a pump. It may be set to deliver a pulse signal 
output for each successful pump stroke registered. Ifthe flow stops 
or lessens, thepulse outputs wil cease. With the FM-200-9 connected 
to the flow 
 monitor input, the presence or lack of pulses can be 
detected (see Figure 15). 

FM-200-9 
Digi-Pulse - Flow Monitor ~ 

Figure 15
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Press the ~ C ~ (Mode) key a fourth time and then the ~ (Up) or 

to allow flow monitoring to be enabled (1) or
~ (Down) key 


disabled (0). When flow monitoring is enabled, "Flow" Ft'å~ i a a is 
MODE 

. displayed onthe LCD screen. Again, pressing the ~ D ~ (Mode) key 

displays the numherofmissing pulses to be 
 detected. This may be 

set to any value from 1 to 255. The factory default is 8. A setting of 

1 is the most sensitive, a setting of 255 the least sensitive. 

For example, if the setting is 5, and five (5) strokes of the pump 

occur without any pulse being received from the FM-200-9, the 

LCD screen will display an E2 error code. The pump wil stop, and 

the alarm outputs wil be activated (i.e. ¡ROW'NT := -=,1). Pressing the


~ (Start/Stop) key clears the error.
START 

The word "Flow" blinks every time the A9 , B9, or C9 
receives a signal fiom the Digi-Pulse™, This serves as an aid 
in setting up the Digi-Pulse™itself. 

10.2.5 Menu Item 6: Input Signal Pulse Width (Debounce)
Menu Item 6 determines the "debounce" period (pulse width) to be 

applied to incoming pulse (pacing) signals. The default value is 15, 

which correspond~ to a debounce value of 60 mSec I b :':,1, Each 

unit corresponds to approximately 4 mSec. This means that in order 

to be recognized, an input signal must be at least 60 mSec in 

. duration. This setting may need to be reduced from its maximum 

setting for high frequency input pulse signals such as those from a 

Hall Effect flowmeter. 
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10.2.6 Menu Items 7, 8 and 9 Activate the Integral
Blowdown Feature 

These Menu Items wil require additional accessories and customer 
suppliêd components. For complete details please refer to A9, B9 
and C9 with Integral Blowdown (PIN 1753). 
This Integral Blowdown feature provides cooling tower control 
from your LMI microprocessor pump when used in conjunction 
with a pulse output tye flowmeter (batch mode) or 4-20 mA signal 

(niilliamp mode). These signals can then be input into the pump to 
provide activation of both the pump and a customer supplied 
solenoid valve. 

LMls Relay Pack, Model RP-100A, must be ordered 
separately to provide power to the customer supplied 
solenoid. 

A. Batch Mode

Programming Menu 
Menu Item 1 Batch Accumulate: Select 0 = (Disable) or 

i = (Enable) 
Menu Item 7 Integral Blowdown: Select 1 == (Enable) 
Menu Item 8 Solenoid ON time: Select 0 to 255 (Seconds) 
Select "INT" mode and set the manual strokes per minute. 
.Select "EXT X" (multiply) mode (batch mode) and program 
stroke count.


On receipt of a pulse from the flowmeter, the pump strokes the 
programmed number of 
 pulses. The batch value (multiply (XJ 
value) and manual SPM determines the length of time the 
pump wil be on. 

( 
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On receipt ofa pulse from the 
 flowmeter, the solenoid valve is 
opened. The solenoid. remains open for the length of time 
programmed in Menu Item 8. If another flowmeter pulse is 
received before the above is completed the solenoid ON time 
is extended by the time programmed in Menu Item 8. 

B. Miliamp Mode

Programming Menu 
Menu Item 7 Integral Blowdown: Select 1 = (Enable) 
Menu Item 8 Solenoid ON time: Select 0 to 255 (seconds) 
Menu Item 9 Pump ON time: Select 0 to 255 (seconds) 
Select EXT mA mode (miliamp mode) and program the 
mA response (Point 1 and Point 2). 

The pump strokes at a rate determined by the mA input signal 
for the length oftime determined by Menu Item 9. The solenoid 

time programmed in Menu Itemremains open for the length of 


8 of the menu. The cycle time for this operation is determined 
by the longer of solenoid ON time or the pump ON time. 
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Appendix A: 
 Input/Output Description


4-Pin"Connector 
Pacing (Pulse) Input / Opto-isolated Input 

Methods of 
 Triggering Series A9, B9, and C9 Pumps 

Reference: 4-PinCabJe (PIN 33796)


sw;æh¿ ~
Pin 1 White 

Pin 2 Black 

NPN Transistor 

~) Pin 1 White 

~~ Pin 2 Black 

PNP Transistor 

-€) 
Pin 1 White 

~~ Pin 2 Black 

Opto Isolator 
...__.._h.__.___.._n__.........
. .


Pin 1 While 

~~ Pin 2 BlackU=~i 

Switch or transistor must be capable of switching 2 mA at 
15 VDC. When in the Divide mode, the switch must close 
then open to trigger. 
Minimum time in low impedance state (i.e. switch closed) is 
60 mSec by default. 
Setup Menu Item 6 sets this value in multiples of 4 mSec. 
Example: Default = 4 x 1Z= 60 niSec 
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Remote On/Off (Opto-isolated Input) 
Switching this line to ground starts the pump. Releasing this line, 
stops the pump. The ~ (Start/Stop) key wil always override the.. START

Remote Start/Stop. 

Reference: 4-Pin Cable (PIN 33796)


~ 0- Pin 4 Red Remote ON/OFF


( Pin 3 Green Ground 

Switch Closed = Start Pumping 
Switch Open = Stop Pumping


Switch must be capable of switching 2 mA at + 15 VDC. 
Minimum time in low impedance state (i. e. Switch closed) is 
approximately one (1) second. 

Low-Level Input (PIN 29190 and 29190E) 
Opening the float switch (i.e. breaking the line from ground) stops 
the pump and activates the alarm output. 

o 0

Float Switch Closed - Pump Running 

~
~ 0

Float Switch Open - Pump Stopped - Alarm Activated 

Switch must be capable of switching 2 mA at +15 VDC. 

Minimum time in low impedance state (i.e. switch closed) is 
approximately 1 second. (For use with LM! Float Switches


(PIN 29190 and 29190 Ej. For further information, please 
refer to instructions included with the switches and to page 
17 of this supplement.) 
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a-Pin Connector 
Analog 0-20 mA Input 
+0 to 20 mA White 
-0 to 20 mA Black 

+0 to 20 mA Violet 
- 0 to 20 mA Green
This is reverse polarity protected with a 22 Ohm impedance, a 
resolution or 0.1 mA and an accuracy of +/- 0.2 mA typically. 

Flow Input (Opto-isolated Input) 
(See also Flow Monitoring on page 26) 

If an FM-200-9 is used, use the Digi-Pulse™ phone jack. If 
some other device is used, this function can be accessed as 
shown below. 

Reference: 8-Pin Cable (PIN 33738)


¿ ~ Pin 7 Brown Flow Input 

( Pin 2 Black Ground


Switch must closed for approximately three (3) mSec and then open 
for the input to be accepted (i.e. switch to ground, then release). 

Switch must be capable of switching 2 mA at +15 VDC. 

15V Output


The + 15V Output (pin 1 Red) is regulated and capable of delivering 
30 mA curent. 
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Alarm Output


This is an opto-isolated open collector Darlington pair capable of 
switching 25 mA at +24 VDC to within 1 V of ground typically. 

,. 

Reference: 8-Pin Cable (PIN 33738) 

Pin 6 Yellow 

1 ~ 

- GND Pin 2 Black

The output pair turns ON when an alann condition occurs (i.e. low 
level or missing pulse) and remains ON until the alarm condition is 
cleared. 

Application: Relay Switching


larm Outpu 

ø Pin 6 

Yellow 

:: GND Pin 2 Black


Computer Alarm Output 
capable of switchingThis is an opto isolated, open collector output 


2 mA at +24 VDC to within DAV of ground typically. 

Reference: 8-Pin Cable (PIN 33738)


Pin 8 Blue 

~K 
-= GND Pin 2 Black 
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This output 
 tracks the alarn1 output (i.e. the conditions for activating 
and de-activating this output are the same as for the alarn1 output). 

This òutput may be used to directly switch small loads such as 
computer inputs and low current LEDs. It may also be used to 
initiate switching of larger loads if suitable buffer circuitry is 
provided. 

Application: Low Current LED Switching


+15V 
Pin 1


Red 

10K Ohms ~ 
/V 

~K 
Pin 8 Blue 

"Low Current LED 
1.0 mA:: 10 mcd

-: GND Pin 2 Black 

This is an opto-isolated, open collector output capable of switching 
2 mA at +24 VDC to within OAV of ground typically. 

Pacing Output (Opto-isolated Output) 

Reference: 8-Pin Cable (PIN 33738)


Pin 5 Orange 

~K 
-: GND Pin 2 Black 

The output transistor turns ON at the start of a stroke and remains 
ON for approximately 100 mSec. 

76 

34 



Appendix B: Summary of Error Messages 

E1 

, IMIN is caused by a Low-Level fault with a Low-Level
I INl'" ::: I


Switch connected to the pump. The pump is stopped 

and the alarm outputs are activated. This operates in


all Internal and External modes. The pump 
automatically restarts when the fault is cleared. 

E2 
indicates that the pump has lost prime (or the flow 
had reduced) when an FM200-9 is connected and 
Flow Monitoring is enabled. Again, the pump is 
stopped and output alarms activated. Restart the 
pump when the fault is cleared. 

E3 
the stroke rateis displayed in the External mode if 


exceeds 100 SPM. The pump is NOT stopped and 
NO alarm outputs are activated with this fault. To 
stop E3 flashing, clear the fault condition, then stop 
and restart the pump. 

E4 
,. EXT .f-: I
 is displayed in the External X (Batch) mode in two 

situations: 1) If "Batch Accumulate" is disabled 
and a pulse signal is received while the pump is 
counting down. The pump is not stopped, and the 
alarms are not activated. To clear the E4 message, 

pump must be stopped and restarted. 2) Ifthe 

"Batch Accumulate" is enabled and the cumulative 
batch value exceeds 999, E4 wil be displayed. The 
E4 message can only be cleared if the pump is 
stopped and restarted. 

E5 
is displayed in the mAExternal mode if the mA 
input value exceeds 21.0 mA, whether the pump is 
running or stopped. Again, the alarms are NOT 
activated. Once the mA signal goes below 21.0 mA, 

the E5 error message is cleared. 
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Supplement
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Series AA.9

¡. 

Electronic Metering Pump 

Injection Check Valve 

4 Function Valve AutoPrime Valve 

Return Line Cover 

(Pressure Relief) 

Return Line


(Venting) 

Suction Fitting 

Weight 

~powe' Co,d


Foot Valve 

Metering Pump Component Diagram 

- 201 Ivyland Road 
Ivyland, PA 18974 USA 
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Series C9 
Electronic Metering Pump 

INJECTION CHECK VALVE 

COUPLING NUT DISCHARGE TUBING


4 FUNCTION VALVE 
(4FV HOUSING 

PUMP HEAD r METERING PUMP 

r. SPACER, EPU ~ LIQUID

RETURN LINE CRYSTAL 
(PRESSURE RELIEF) DISPLAY 

SUCTION FITTING ~ ~STROKE 
KNOB 

D 

~ TUBING ~ i- ~POWERCORO 
STRAIGHTENER 1J


~ 
~c- FOOT VALVE
~ 

METERING PUMP COMPONENT DIAGRAM 

-- 8 Post Otfice Square 

Acton, MÄ 01720 USA-- LMI 
LIQUID METRO NICS DIVISION TEL: (978) 263-9800


FAX: (978) 264-9172,,- MilTON ROY 
A unit of Sundstrand Corporation
 http://www.lmipumps.com 
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~~ACCUDRAW(B Glass Cylinder

Calibration Instructions 

. Note: Before starling the calibration procedure below, ensure that the pump is primed


and void of any trapped air. 
Using the ml scale: (seale is based on volume pumped, over any given time)


6. Using a stop watch, measure the volumecalibration cylinder to the top mark1. Fill the 

with the liquid to be dispensed. This can be dispensed in 60 seconds. 
accompished by manually filing the cylinder, 7. Multiply the measured volume by 60 to find 

your ml per hour volume.
or, if the the feed tank level is higher than the 
cylinder, byopening the isolation valve below 8. Adjust the pump volume control, higher or 

the cylinder and back filling the cylinder. lower to meet with your desired output. 
9. Repeat above steps 4 through 8 until your 

desired output is met.Caution: Never leave unattended when back 
filing the cylinder.


2. With the calibration cylinder full of the liquid to If you wish to shorten the time of dispensing for 

be dispensed, start the metering pump and calibration by one half (1/2) or one quarter (1/4), 
operate at 100% output until all air is removed you must multiply the volume by the same number 

from both suction lines and pump head. used to divide the time by to determine ml per 
3. Shut pump "OFF". minute or hour. 
4. With calibration cylinder full, close isolation e.g. 100 ml in 60 seconds equals 

valve (#2) from supply tank, and open isolation 50 ml X 2 in 30 seèonds or 

valve (#1) below cylinder. 25 ml X 4 in 15 seconds 

5. Start the pump.

Installations ("A" and "B") Conversion Factors 
Typical 1 ml = 1 cc 

1000 ml = 1 liter 
ml/sec X 60 = ml/min 

ACCU-PULSE 1 US gal/min X 0.063 = Iiters/sec
__Pulsation 

1 US gal = 3.786 liters
Dampener ACCU-PULSE 

6~~~i~;r" 
Vent ao Return Line Caution: 

-1 Do not use as a 
Top Valve ./
 Top Valve pressure vesselPressure Relief Valve 

~:I~ Pressure ~ 

I 

Supply Tank 

I 
ACCUDRAW 
Calibration __ 
Cylinder 

I 

I 

I 

Suction Line Suction Line 

Installation "A" Installation "S" 

(using return to tank) (using bottom connection, open top cylinder) 

~ PRIMARY FLUID Call Toll Free 1-800-776-6580 E-Mail: primary(lp,imaryf/uid.cam 
http://ww.p.imaryf/u/d.com 

tB Registered Trade Mark of Primary Fluid Systems Inc.~ SYSTEMS INC. Tel: (905) 333-8743 Fax: (905) 333-8746 
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~ HAYWARD INDUSTRIAL PRODUCTS 
INSTALLATION OPERATION & MAINTENANCE 

OF Y -STRAINER 
INSTALLING AND USING HAYWARDPLEASE READ THE FOLLOWING INFORMATION PRIOR TO 

VALVES, STRAINERS, FILTERS, AND OTHER ASSOCIATED PRODUCTS. FAILURE TO FOLLOW~ . .

THESE INSTRUCTIONS MAY RESULT IN SERIOUS INJURY. 

1. Hayward guarantees its products against defective material and workmanship only. Hayward assumes no responsibility for damage or injuries
resulting from improper installation, misapplication, or abuse of any product. 

2. Hayward assumes no responsibility for damage or injury resultng from chemical incompatibility between its products and the process fluids to
which they are subjected. Compatibiliy charts provided in Hayward literature are based on ambient temperatures of 70F and are for reference 
only. Customer should always test to determine application suitability. 

3. Consult Hayward literature to determine operating pressure and temperature limitations before installing any Hayward product. Note that the
maximum recommended fluid velocity through any Hayward product is eight feet per second. Higher flow rates can result in possible damage 
due to the water hammer effect. Also nole that maximum operating pressure is dependent upon material selection as well as operating 
temperature. 

4. Hayward products are designed primarily for use with non-compressible liquids. They should NEVER be used or lested with compressible
fluids such as compressed air or nitrogen. 

5. Systems should always be depressurized and drained prior to installng or maintaining Hayward products.
6. Temperature effect on piping systems should always be considered when the systems are initially designed. Piping systems must be

designed and supported to prevent excess mechanical loading on Hayward equipment due to system misalignment, weight, shock, vibraíion, 
and the effects of thermal expansion and cOntraction. .


7. Because PVC "and CPVC plastic products become brittle below 40F, Hayward recommends caution in their installation and use below this
temperature. 

8. Published operating torque requirements are based upan testing of new valves using clean water at 70F. Valve torque is affected by many
factors including fluid chemistry, viscosity, flow rate, and temperature. These should be considered when sizing electric or pneumatic 
actuators. 

9. Due to differential thermal expansion rates between metal and plastic, transmittal of pipe vibration, and pipe loading forces DIRECT
INSTALLATION OF METAL PIPE INTO PLASTIC CONNECTIONS IS NOT RECOMMENDED. Wherever installation of plastic valves into 
metal piping systems is necessary, it is recommended that at least 10 pipe diameter in length of plastic pipe be installed upstream and 
downstream of the plastic valve to compensate for the factors mentioned above. 

SOCKET CONNECTION: 
Socket end connections are manufaCtured to ASTM D2467-94. Solvent cementing of socket end connections to pipe should be performed per 
ASTM specifications D2855-87. Cut pipe square. Chamfer and deburr pipe. Surfaces must be cleaned and free of dirt, moisture, oil and other 
foreign materiaL. Apply primer to inside socket surface of the strainer. Never allow primer or cement to contact sealing surfaces OT the screen, as

the socket. Next, liberally applyleaking may result. Use a scrubbing motion. Repeat applications may be necessary to soften the surface of 


primer to the male end of the pipe to the length of the socket depth. Again apply to the socket, without delay apply cement to the pipe while the 
the socket. Apply a second coat of cement to the pipe,

surface is still wet with primer. Next apply cement lightly, but unifomùy to the inside of 


and assemble the strainer to the pipe, rotating the strainer 1/4 turn in one direction as it is slipped to full depth on to the pipe. The strainer should 
be held in position for approx. 30 seconds to allow the. connection to "set". After assembly wipe off excess cement Full set time is a minimum 
ono minutes at 60 to 100 F. Full cure time should be based on the chart below. 

JOINT CURE SCHEDULE: 
The cure schedules are suggested as guides. They are based on laboratory test data, and should not be taken to be the recommendations of all 
cement manufacturers. Individual manufacturer's recommendations for their particular cement should be followed. 

Temperaiure Tesl Pressures for Pipe Test PressuTes for Pipe Tesl Pressures for Pipe Test Pressures for Pipe 
in.Range Dunng Sizes 1/2 to 1-1/4 in. Sizes 1-1/2103 In. Sizes 4 to Sin. Sizes 610 8 


Cure Period(B) Up 10 Above 180 10 Up 10 Above 1 SO to Up 10 Above I SO to Up 10 Above 180 10 
DF(DC) ISOPSI 370 
 PSI (1240 ISOPSI 3I5PSI 1240) lS0PSI 315PSI(1240 JSOPSI 31SPSI (1240 

(1240 kPa) 102550 kPa) (1240 kPa) to 2170 kPa) (1240 kPa) 102170 kPa) (1240 kPa) 102170 kPa)


60 10 100 (15 10 40) i h 6 h 2 h 12 h 6 hIS h S h 24 h
40 10 60 ( 5 10 15) 2 h i 2 h 4 h 24 h J 2 h 36 hI 6 h 4S h


days A 3 days A 9 days A
201040 (-7to 5) 6h 36h 12h 72h 36hA 4 


days A 12daysA101020) (-1510 7) 8h 4Sh 16h 96h 72 hA SdaysA 4 


Colder ihan J 0 (-15) Exlreme care should be exercised on all ioints made where DiDe. fittings or cement is below i 0 D F,

the joint. The data

A: II is important to note that at teniperanIes colder than 20"F on sizes that exceed 3 in., test results indicate that many variables exist in the actul cure rate of 

expressed in these categories represent only estimated averages. In some cases, cure wm be achieved in less rime, but isolated test results indicate tßat even longer periods of cure may be 
required. 
B: These cure schedules are based on laboratory test data obtained on Net Fit Joi"ts (NET FIT=i" a dr fit the pipe bonoms snugly in the finig socket without meetig interference).

THREADED CONNECTION: 
pipe with TeflonThreaded end connections are manufactured to ASTM specifications D2464-88. F437-88 and ANSI B2.l. Wrap thTeads of 


tape of 3 to 3- I /2 mil thickness. TIie tape should be wrapped in a clockwise direction starting at the first OT second fullihread. Overlap each 
wrap by, 1/2 the width of the tape. The wrap should be applied with suffcient tension to allow the threads ofa single wrapped årea to show


through without cutting the tape. The wrap should continue for the full effective length of the thread. Pipe sizes 2" and greater will not benefit 

with more than a second wrap, due to the greater thread depth. To provide a leak proof joint, the pipe should be threaded into the end 
connection "hand tight". Using a strap wrench Q!. (Never use a stillson type wrench) tighten the joint an additional 1/2 to 1-1/2 tums past 
hand tight. Tightening beyond this point may induce excessive stress that could cause failure. 
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FLANGED CONNECTION:

Flange bolts should be tight enough to slightly compress the gasket and make a good seal, without distorting or putting excessive stress on the 
flanges. Suitable washers should be used between the bolt head and flange and the nut and flange. Bolts should be tightened in alternating (


sequence. 

RECOMMENDED FLANGE BOLT TORQUE. USE WELL LUBRICATED METAL BOLTS AND NUTS. USE SOFT RUBBER GASKETS.
/' FLAGE BOLT TORQUE FLANGE BOLT TORQUE

SIZE DIA. FT. LBS. SIZ DIA. FT. LBS.
1/2 1/2 10-15 2 5/8 15-25

3/4 1.2 10-15 2- 1/2 5/8 20-25
I 1/2 i 0-1 5 3 5/8 20-25
1-1/4 1/2
 10-15 4 5/8 20-25

1-1/2 1/2
 1~15 6 3M 3040


INSTALLATION: 
It is recommended that these strainers be installed no closer than 10 pipe diameters from a pump. At least 5 pipe diameters should be between 
these strainers and an elbow. 
As in all plastic piping the maximum fluid velocity is 8 feet per second. This velocity minimizes the effects of valve closure and pump start up or 
shut down. 

SCREEN CLEANING:

EXTREME CAUTION MUST BE TAKEN WHEN WORKNG ON THIS STRANER. 

THE PIPING SYSTEM MUST BE DEPRESSURZED AND DRAINED. PROPER CAR MUST BE TAKN. CONSULT M.S.D.S. 
(MATERIAL SAFETY DATA SHEETS) INFORMATION REGARDING YOUR SPECIFIC APPLICATION. 

When the pressure drop across the strainer is in excess of5 PSI the screen requires cleaning. To clean the screen remove the screen cap nut from 
the strainer by turnng counter clockwise. TIie collected debris should be removed with the screen. Clean the screen. DO NOT POUND OR 
DEFORM THE SCREEN. Insert the screen back into the strainer with the flange, ifone is on the screen into the body first. Install the 
o-ring in the body groove. Use a non-petroleum base lubricant to lubricate the o-ring and thread, and re-assemble the cap to the strainer. 

.. 

OPERATING PRESSURE

TEMPERA TURE


- I O-RING I 150 

1\
120 '" ~ (ñ 100

n. 

~ 80 ~ , 
:J(/ 
i: 60
'" 

\ " CPvc 

40 
n. 

I- i-pvc ~ ~ 

20 I I ~ Í\ 

~ o 
60 80 100 120 140 160 180 200 220 240 260 280


TEMPERA TURE . F 

YSIS REV B 

ECR 819R 
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Griffeo Valve Ine. 
3 North Main Street 
Middleport, NY 14105 
Phone: 1 800:474.3326


FAX: 1 716-735~3166 

Instruction 
Manual 

Back Pressure Valves 
Pressure Relief Valves 

/ 

Call 1 - 800 - GRIFFCO 
INS 1002.94 
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INTRODUCTION 

GRIFFCO diaphragm back pressure valves 
are used to enhance the performance of


chemical feed pumps and systems by 
providing a constant discharge head

pressure. These valves also function as an 
antisyphon valve. The diaphragm is held 
against the seat by the internal spring. Back 
pressure is adjustable from 0 - 150 psi via 
the tamper resistant adjustment screw.

When the inlet pressure exceeds the preset 
pressure the diaphragm lifts off the seat and 
the chemical flows to the injection point. 

. After each discharge stroke of the pump, as 
the pressure drops, the diaphragm reseats 
itself. 

GRIFFCO diaphragm pressure relief valves 
are designed to protect chemical feed

pumps and systems from overpressure 
caused by defective equipment or blockages 
in the chemical 
 line. 
The 3 port design allows chemical to flow 
through the valve via an internal chamber.


When the pressure in the chemical line 
exceeds the preset pressure of the valve the 
diaphragm lifts off the seat and the chemical 
then flows out the bottom port back to the 
chemical tank. Relief pressure is 
 adjustable
form 0 - 150 psi via the tamper resistant 
screw in the top of the valve. 

92 

INSTALLATION 

Back Pressure Vålve: 
Generally, the back pressure valve" can be 
installed anywhere in the discharge line, 
provided there is some downstream

pressure at the dosage point. If there is no 
downstream pressure the back pressure 
valve should be installed at the dosage point 
to prevent siphoning and drainage of the


chemical line. All GRIFFCO valves are 
factory set at 50 psi, unless otherwise


specified. Field adjustment is possible with 
the adjustment screw, (appx. 8

psi/revolution ). 

Back pressure valve performance will be 
enhanced with the installation of a pulsation 
dampener to smooth out the discharge I 
suction cycles of the pump. Thus, the

diaphragm is free to float. inside the valve 
chamber, minimising the wear on the stress 
points of the diaphragm. For man~ low 
pressure applications dampeners without 
diaphragms are acceptable. These pulsation 
dampeners should be sized at 12 -15 times 
the dosage volume of the pump head. For 
some applications diaphragm type 
dampeners are required. Generally speaking 
5 to 10% dampening is sufficient. Consult 
with your pump manufacturer to get his 
recommendations. 

Pressure Relief Valve: 
Installation should be made as close to the 
chemical pump discharge valve as possible, 
without any equipment, especially shut-off 
valves, between the valve and the pump.


Direction of flow must be across the valve, 
however the side of entry is not important. 
All GRIFFCO valves are factory set at 50psi, 
however field adjustment is possible with the 
adjustment screw.


The optimum installation for the relief valve 
is to vent the relief port back to the chemical 
tank, or directly to a containment area.


However if this is not possible, the relief port . 
can be piped back int().the ~LJption side of 
the pump. This wil apply the sUction head to 
the relief port. To compensate, divide the 
NPSH by 4 and add this pressure to the 
relief valve setting. 



TYPICAL INSTALLATION

PULSATION 
DAMPENER 

DRAIN 
VALVE 

ISOLATING BALL VALVES 

OPTIONAL PRESSURE RELIEF PIPING 

DIMENSIONS: 

MAINTENANCE: 
The pressure relief and back pressure valves were


designed with minimizing the amount of maintenance


required to keep the valves in operation. However,


periodic replacement of the diaphragm is required. To 
facilitate inspection and replacement, the valve layout is 

Asuch that removal of the diaphragm can be done without 
taking the valve out of the chemical line. 

J
Caution: Ensure the system is not under pressure 
and that the chemical lines are flushed with water 
before disassembly. 

Unscrew the pressure adjuster to remove the pressure 
from the diaphragm. Remove the 4 cap nuts and lift off 
the valve top. 
After the diaphragm has been inspected and replaced if 
necessary check the adjustment spring. Make sure there 
is no rust or corrosion. Replaced the spring and the


spring bumper into the valve top and slide the top back 
over the four bolts. 

Snug down the four cap nuts. Screw in the tension 
adjuster to approximately the same position as it was 
prior to disassembly. If an exact pressure setting is 
required or a different pressure be desired a pressure 
gauge should be used to verify the setting. Pressure can 
be increased by turning the set screw clockwise. 

D 

c 

~ t~~~..
,. R* V.l


B 

!: Griffco Valve Inc. 
SCAL: ., APROIlO 8Y: æ OA~ BY: æA :.A


~ESS£ RElJIEF VAL'Æ DRWWG NUMBE: 
Dl£HSIS A-S7S.S3 

0 1/4" 1/2" 3/4" 1" 11/2" 2" 

A 3.500 5.500 5.500 6.250 9.000 9.000 

8 2.375 3.500 3.500 3.500 5.500 5.500 

C 0.750 1.125 1.125 1.375 2.250 2.250 

93 



~...¡
9
W' 4 

2

,. 

3


+- 4

6


7


8


5


1


\. 

94




ITEM DESCRIPTION PART # ITEM DESCRIPTION BP PRV 

1 1/4 - 20 X2 314" BoI- 1/2 - l Plslic Valves PI-00101 S 1/4" Valve Bod PV BPV-001 PRV-001

5116 - 18 X 11/2" Bolt - 1 1/2- - 2" Metal Valves PI-00102 1/4" T-Serios Valve Boy PVC, BPI-0011 PRV-0011

5116 - 1 B X 5" Bal- 1 112 - 2" Plastic Valves PI-l105 1/4" Valve Bod PP BPI-00 PR\tOO 
10132 X 3/4" Bal- 114" Melal Valvs PI-00106 1/4" T-Series Valve Bod PP BPV-CI1 PR\t001 
1012 X 1 314 BoI- 114" P1slic Valves PI-00106 114" Valv Bo PTFE BPI-00 PRV-00

114 - 20 X 11/4" Bol. 1/2 - 1" Metal Valves PI-00106 1/4" T.Seres Valve Bod PTFE BPV-001 PRV-001


1/4" Valv Bod PV BPI-00 PR\tOO 
2- 1013 Cap he nut PI-0001 1/4" T-Seres Valve Boy PVDF BPI-001 PRV.001 

1/4 - 20 Cap he nu PI-0002 1/4" Valve Bod 316 SS BPV-00 PR\tOO 
5116 - 1B Cap hex nut PI-0003 1/4" Valve Bod Allo 20 BPV-00 PRV-00


1/4" Valv Bcdy Hast C BPV-007 PRV-007

3 1012 Flat washer 4 PI-001 1/4" Valv Bcdy CPV BPV-00 PRV.oo50

114 F11 washer PI-0002 1/4" T.Senes Valve Body CPIC Bpv.001 PR\t001
5'16 Flat washer PI-00 3/" Valve Bod PIC BPV-001 PR\t001 

4 1/4" - 3/B" & T-Senos Alloy Valve Top, Bated- PVC, Grey PI-00011 3/B" T-Serios Valve Bod PVC, BPI-005611 PRV-005611 

1/4" -3/B" & T-Senes Alloy Valve TOP. Baled - PVC, Orange PI-00012 3IB" Valv Bod PP BPV.00562 PRV-00

114" - 3IB" & T-Senes Alloy Valve TOP. Baled - PVC, Yellow PI-00013 .3/B" T-Silli Valv Body PP BPI-001 PRV.001 
1/4" - 3/B' & T-Senes Alloy Valve Top, Baled - PVC, Green PI-00014 1/4" Valve Body PTFE BPV-0056 PRV-00

1/4" - 3/B' & 1/2" T-Series Valve Top, Tlireaded - PVC. Grey PI-00015 3/B" T.Series Valve Body PTFE BPV- 001 PR\t001 
1/4" - 3/B" & T-Series Alloy Valve Top, Baled - PVC, Orange PI-00016 3/" Valve Bcdy PIDF BPI-00 PR\tOO 

3/B" T -S eries Valv Bod PVF BPV-001 PRV-001
1/4" - 3/B" & T-Senes Alloy Valve Top, Baled - PVC, Yellow PI-0017 
114" - 3/B" & T-Senes Alloy Valve Top, Bated- PVC. Green PI.0001B 3/"ValveBod 316SS BPV-00 PRV-lJ 
1/2' - Extemal Adjustmnl Valve Top- PVC (Tiberian) PI-00019 3IB" Valve Bcdy Ma 20 BPV-00 PR\tOO 
1/4" - 3/B" & T-Senos Alloy Valve Top - Cooted Sleel PI-0002 3IB" Valve Bcdy Hasl C BPV-007 PR\t007 
1/4" - 31B" & T-Senos Alloy Valve Top - 316 SS PI-0003 3/" Valve Bcdy CPIC BPV-00 PRV-00

1/2" - 1" Valve Top - PVC. Grey PI-00051 3/B" T -Seli Valve Boy CPIC BPV-001 PRV-001

1/2" - 1" Valve Top - PVC, Orange PI-0005 1/2" Valve Body PIC BPV-0011 PRV-0011

1/2"-1" ValveTop-PVC,Yellow PI.OO05 1/2" T-Series Valve Bod PVC BPV-00111 PRV-00111

1/2" - 1" Valve Top - PVC, Green PI-00 112 Valv Bod PP BPV-0012 PRV-0012

1/2"-1" ValveTop-CPVC PI-00 1/2" T-Series Valve Body PP BPV-00121 PRV-005121 

1/2" - 1" Valve Top - Sle PI-0006 112" Val.. Bo PTFE BPV-0013 PRV-0013

1/2" - 1" Valve Top - 316 SS PI-0007 1/2" T-Series Valve Bod PTFE BPV-00131 PRV-00131

1112-7 ValveTop;5Y,'Valve,PIC PI-00 1/2" Valve Bcdy PVF Bpv.0014 PRV-0014


1/2" T-Seres Valve Body PVDF BPV-00141 PRV-00141
1 112 - 2" Valv Top; 5 Y," Valve. Coted Stee PI-0009 
1 112- 7 Valve Top; 5 Y,"Valv. 316 SS PI-0010 112 Valve Body 316 SS BPV-0015 PRV-0015


PI-0011 1/2" T-Sees Val", Bod 316 SS BPI-00151 PRV-001511112 ValveTop; 4 %"Valv, PIC 
1 1/2" Valve Top; 4 Y," Valve. Cooled Steel PI-0012 1/2" Valve Body AA 20 BPV-0016 PRV-0016

11/2" ValveTop; 4 WValve. 316S5 PI-0013 1/2" T-Senes Val", Boy Alloy 20 BPV-00161 PRV-00161

7 Valve Top; S'Valve. PIC PI.0014 1/2" Valve Body Hasl C BPV-0017 PRV-0017

2"' Valve Top; S' Valves. Cooted Steel PI-0015 112" T-Series Valve Bod Hasl C BPV-00171 PRV-00171

7 Valve Top; S'Valves. 316SS PI-0016 112 Valve Bcdy CPIC BPV-001 B PRV-001B 

1/2" T:Senes Valve Boy CPIC BPV-001B1 PRV-001B1 
Pressure Spring- 114" - 3IB" & T-Senos Valve; 0 -1SO psi PI-0001 3/4" Valve Bod PIC BPV-001 PRV-0016

Pressure Spnng - 1/4" - 3IB" & T-Senes Valve; 0 - 50 psi PI-0011 3/4" Valv Bod PP BPV-0022 PRV.OO 
Pressure Spnng - 1/4" - 318" & T -Senes Valve; SO - 3SO psi PI-0012 3/4" Valve Body PTFE BPV-00 PR\t003 
Pressure Spring- 1/2" - 1" Valve; 0 -1SO psi PI-0002 3/4" Valve Body PVD BPV-0024 PRV-004

Pressure Spring-1/2"-1"Valve;0- SO
psi PI.oo1 314" Valve Bod 316 SS BPV-005 PRV-005 
Pressure Spnng- 1/2" - 1" Valve; 50- 350 psi PI-00122 314" Valve Bod Aloy 20 BPV-006 PRV-00

Pressure Spnng- 1/2" - 1" Valve; 0 -100 psi, 318 SS PI-00123 314" Valve Bcdy Hasl C BPV-0027 PRV-007

Pressure Spnng - 1 112 - 7 Valv PI-00 3/4" Valv Bod CPIC BPV-002B PRV-00B 

1" Valv Bod PIC BPV-001 PRV-001

7 Suppor Disc- 1/4"-3/B" & T-Senes Valve, PP PI-00701 '" Valv Bcdy PP BPV-00 PRV-00


Suppor Disc - 1/4" -: 3IB" & T-Senes Valve, 316 SS PI-00702 1" Valve Bod PTE BPV-00 PRV-00

Support Disc - 1/2 - l Valve, PP PI-0005 1" Valve Body PVDF BPV-00 PR\tOO 
Support Disc - 1/2 - 1" Valve. 316 SS PI-00706 1" Valve Bod 316SS BPV-00 PRV-00

Support Disc - 1112 - 7 Valve, PP PI-00706 1" Valve Bod Alloy 20 BPV-00 PRV-00

Support Disc - 1112 - 2" Valve. 316 SS PI-00709 1" Valve Bod Hast C BPV-007 PRV-007


1" Valve Bod Ci'C BPV- 00 PRV-00

8 Diaphragm- 1/4'-31' & T-Series Valve- PTFE I EPDM PI-00 1 1/2" Valv Bod PIC BPV-001 PRV-001


Diaphragm - 1/4" - 31" & T-Serles Valve - Viton PI-00 1 112 Valve Boy PP BPV-002 PR\t002 
Diaphragm - 1/4"- 318" & T-Senes Valve - PTFE I Vlton (High Temp) PI-00 1 1/2" Valve Bod PTFE BPV-Q0 PRV-00

Diaphragm - 1/2" - 1" Valve - PTFE I EPDM PI-001O 1 1/2" Valve Body PVDF BPV-00 PRV-00

Diaphragm - 1/2" - 1" Valv - Vrt PI-0012 1 112 Val"" Bod 316 SS BPV-005 PRV-00


Temperature) PI-0013 1 112 Val"" Bod Aloy 20 BPV-00 PR\tOODiaphragm-l/2"-1"Valve- PTFElVilon (High 


Diaphragm - 1 112- 7 Valv - PTFE I EPDM PI-OO 1 112 Val"" il Hast C BPV-007 PR\t007 
Diaphragm - 1 112 - 7 Valve - Vilon PI-0021 1 112 Valv il CPVC BPV-00 PRV-00


7 Valv Bod PV BPV-001 PRV-001

9 Adjustment Screw - 1/4" - 1" Valve PIC PI-00 2" Valv Bod PP BPV-00 PRV-00


Adjuslment Scrw - 1/4" - 1" Valve PIC, Slotted PI-00 2" Valve Bod PTE BPV-00 PRV-00

Adjustnl Screw - 1/4" - l Valve eæted Stee PI-001 2" Valve Bcdy PVF BPV-00 PR\tOO 
Adjustment Scrw - 114" - 1" Valve Cooted Steel, Siolled PI-00 2" Valv Body 316SS BPV-00 PRV-00

Adjustment Screw - 1 112 - 2" Valv PIC PI-OQ 7 Valv Bod Allo 20 BPV-00 PR\tOO 
Adjustnl Scew - 1 112 - ~"Valv Cooted Slee PI-0021 7 Valv Body Hal C BPV-00 PRV-00


2" Valv Body CPIC BPV-00 PR\tOO 
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Type 21 Ball Valve 
standard Features (Sizes 1/2" - 6") 
· Pressure rated up to 230 psi (PVc. CPVC, PVDF)


· Double O-ring seals on stem for an added 
protection. 

· Full bore, sizes 1/2" - 2" 
· Full vacuum rated. all sizes 

Blocks in two directions, upstream and 
downstream, leaving full pressure on the 

. opposite end of the valve 
· Integrally molded ISO mounting pad for both


manual and actuated operations 
· Integrally molded base pad to mount valves


securely or panel mounting 

· PTFE seats with elastomeric backing cushions 
ensure bubble-tight shut-off and a low fixed 
torque, while at the same time compensating 
for wear 

· True Union design for easier installation or 
repairs without expanding the pipe system 

· Built-in spanner wrench on the handle for valve 
disassembly and assembly 

· Two sets of end connectors (socket and 
threadedl included with all PVC and CPVC valves 
in sizes 1/2"- 2" 
CPVC threaded end connectors on sizes 
1/2" - 1" come with stainless steel reinforcing 
rings 

Options 
· Pneumatic and electric actuators & accessories 

Stem extensions 
2" square operating nut or "T" nut 

· Locking and/ or spring return handles 
Limit switches . 

Parts List (Sizes 1/2" - 211)
;PARTS i
---,------~-_._---_._-------_..¡-_.__.._.._-------_.._--._--_._--_._--_.__._--- ..._._..__..__.­


NO. i DESCRIPTION ! pCS. ! MATERIAL ; 
1 Body i 1 ¡ PVC, CPVC, PP, PVDF i


_-!__.___-l________~~_____________________.__1 
2 B~I . 1. PVC, CPVC, PP, PVDF .


_________ __,____.,_..._,...__,_ ..._.____ _; .n_.__n __.__.__~________"______._____' _j 

___~_ _____g_~rri~r___; _1_ _ _..L ._~y~~_~_~y~~~~,_F'Y~~___ 

4 End Connector 2 ¡ pve, CPvc, PP, PVDF L

___.___..______._u._,_.___..._~____ __ ._______.___.___.___....,__ . u_ _._..__.._,.._.____~____._.________,___._.______._ .__no __m...__m___.n'_____Î 

5 Union Nut ! 2 PVC, CPVC, PP, PVD~___:

, 

_.!_ _____~~_~_____ ._ _ __1 ,_~yc_'~l_y~~_~~_~y_~_~______ i


~ ---dg-~~!~;J~)~- ~ ___¡_--~:~i£:Q~~~~~J~;:~:gt~~r~~~~~-~-1


9 O-Ring (B) 1 EPDM, Vion,\! Others
-----~----------

__~_L___ O-R~~ (C) __~___~___L____~£'DM, Vit~~,l! ~~ers__.___ ! 
11 . O-Ring (D) . 1. EPDM, Viton,1I Others-;


-:i---i---Ü=Aing-fE--r---:'--l--- EPDM, Viton,l! Others ---:

____..______._~_---.-.,._-_--..-.--.---------!---.-.---M---l-- -_. -.-.--.---.---~-----_._"--------..--.,.-..-- _._-_..113 Stop Ring' : 2 PVDF j- -- i
14 Handle 1 i ABS i

4a Ring" ; 2 304 Stainless Steel


.. Used for flanged end


.. 'Used for CPVC body, threaded end. 1/2"-1" 

ASAHI! AMERICA 
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I 

SOCKET END 

,.
FLANGED END


. ./ 14 

,./ ..... 6 
. 1./.Q


:i 
THREADED END


'" U 0 
lS lS'ci 

U 

:i 0: 

SPIGOT END 

¡ L . \ n- øh
f- i:--\-.---

2-ø52 Depth 53
~ 
L .' ~ 

Dimensions (Sizes 1/2" - 2")
FLANGED SOCKETI !

I NOMINAL ¡i SIZE ¡ PP, PVDF (DIN) PP, PVDF (IPS) 
ANSI CLASS 150 

¡-- ,; DIN 16962 

! INCHES mm I n ¡ h 

10.62 
0.62 

! 0.62 

THREADED SPIGOT (BUTT END) 
¡ NOMINAL .i PP,PVDF 

i SIZE 
¡ 

DIN 3442 I PP I PVDF 

d1 /. L D1 H H1 A d1 i l- tit L S1 S2 S3

1/2-14 NPT : 0.59 i 4.02: 1.89 1 2.03 1.4 3.62 :0.78710.728:0.09810.075 4.882 0.75: 0.29 ¡ 0.43 !


! INCHES I mm ; '.!: ; i: I. : - :
1 3/4 ! 20 3/4-14 NPT .j 0.67 . 4.72! 2,36 i 2.34 J!..~8 I 3.9.: .0.984 i 0.866.0.106 i 0.07515.670 i 0.75 J 0.29 . 0.43 i 

t 1 ! 25 I 1-111/2NPT i 0.79 i 5.16 i 2.76 ! 2.68 ; 1.54 . 4.33 11.260.0.88610.118!0.09416.063: 0.75 j 0.29¡ 0.43 ! 

111/4132l 11/4-1t1/2NPT 10.8715.91 ¡ 3.23 i 3.17 , 1.851 4.7611.75i1.024fD.09416.85011.18 ! 0.3510.59 ! 
111/21 40 ¡ 11/2-111/2 NPT . 0.98. 6.42 ; 3.94 ; 3.50 . 2.17 ¡ 5.16 '1.969'1.260!0.181lo.118!7.638' 1.18 . 0.35 ; 0.59 i 

L 2 ¡__~_1____~1_:~~_N~! ____L~~~_J_7.7~L~~?6 i~~04 ,.~._6.9j~3~J~.48~1~-=12.io.2281~~~~~_~~~_~:18 L~~~-i 0.591 

35 Green Street, P.O. Box 653, Malden, MA 02148 . Tel: 800-343-3618 . 781-321-5409 . Fax: 800-426-7058 . E-mail: asahitsasahi-america.com. 
Register at our interaclive web site for on line ordering, product availability, order tracking, and many useful features: www.asahi-america.com . 
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Type 21 Ball Valves

PÂRTS(DIFFERENTNUMBERS FROM 1/2"-2") 

NO. DESCRIPTION j PCS. ¡ MATERIAL 
10 Cushion 2 EPDM, Viton~Others


FLANGED,.END 15 Screw 1 304 Stainless Steel 
NOTE: Quantity on Nos. 3 and 9 (see p. 6) is 2. 

L 

:r THREADED END 

"C 0 
.. ..


-
:r 

L 

VI 

Dimensions (Sizes 2 1/2" - 4") FOR 6" SIZE CONSULT FACTORY
ì ¡ .

¡ ¡ 'n__....._._.._n_i=LA~GE~._-n.n--..n.J-..n-~...-~-.n-.-_...___.__.._.S~~~~n ..n~._.n.._.___..~__._.. ...1 
I N°~i~AL ¡ . . . . pvc, CPvc . PP, PVDF (DIN) ! PP, PVDF (IPS) !
! : ANSI CLASS 150 ,r-ANSI'SCH 8Õ.._~._.¡_n_DIN.16962'-'- "'.-rn.-n-T-n._-,n_'---i 

r~~~~l~t~t.tm~~~~~!~Jir~~l~.~j

THREADED SPIGOT (BUTT END)! : ~_.__._--~.----_._------.- -,-,-_._---_. --,.- ---._- ..,­

! NOMINAL i .... 
l.__.____...~~,!~y!:.~.m-._...--.:

! SIZE DIN 3442 pp' PVDF r .

, . -:

! Il"CHES ~ mm ¡ 
L_...__.__..__L__...... . ...c:1n..._.nmn...LnJ.nnLL.J . c:~n.'...~!..¡ nm': . .':~n..~..." __c:~.L_L.n,J.__,...t_.,__L.n...L...~L...._~2_~..S_1_..

21/2 - 8NPT !1.26' 8.46: 2.28 ! 5.24 i 4.96 r2.83 . 7.87 .2.953! 1.496! 0.272 i 0.142! 9.72 ¡ 0.35 i 0.24 ! 1.89! 21/2, 65 . ___..._ _________________._________...__~__~__.___.;----..__.____m_im_...___.._.,__...__.._~_._..._.____ . . _i~-.------

C~dT'ifõI. 
i 4 i 100' ~~~~:~_. -- i.+~~i+~:~~i ~:~~ n:t~~ ' ~:~~ ' ~:~~ : 1~i~1.~.:~:~!+:~~~!~:~~1!~~~~~j~~:~~.I..~:~~t-%:~~+~:~~ I
. ASAHII AMERICA 

Rev. A 01.02 
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.,";"'.'-,: ",'".,/.Xtii', '..;',."Type 21 " Ball Valves'
. .

Pressure vs. Temperature (PSI, WATER, NON-SHOCK)


NOMINAL pvc CPvc i PP PVDF


~~~;I;~1~~~;I~IWi1~:F!I~fil~o;~~~f~ii~:l~~~7iriil~:~~7¿¡:~~l~¿i;~
121/2: 65 ! 230 1170! 150 l NAi 230! 170! 150: 120 : 75 i 55 j 150 j 95 i 70 j 40 ! 230' 185 j 150 j 115: 85 
i- 3 ..L_~_L23Q..L!.?.Q.-L.!sQ.J_f\1\ i_2~QJ_1.z2.L.~5o J-iS..i_S.~J. 40_mU~Q_...§.:..2'Q_L':.Q_._~3.Q_U~~.J.SQJ~..QQ.!.?Q....1


14-61100-15011501150\1501 NA 11501150:150' 85' 55: 40 '150195 ¡ 70.40 1150115011501100j 70 I


Sample Specification 
All TYPE 21 Ball Valves. sizes 1/2" to 4", shall be of 
true union design with two-way blocking capability. 
All O-rings shall b'e EPOM or Viton~ with PiFE seats. 
PTFE seats shall have elastomeric backing cushion


of the same material as the valve seals. Stem shall 
have double O-rings and be of blowout-proof design. 
The valve handle shall double as carrier removal 
and/or tightening tool. ISO mounting pad shall be


integrally molded to valve body for actuation. PVC 
conforming to ASTM 01784 Cell Classification 
12454-A, CPVC conforming to ASTM 01784 Cell 
Classification 23567-A, PP Conforming to ASTM 
04101 Cell Classification PP0210B67272 and 
PVOF conforming to ASTM 03222 Cell Classification 
Type Ii. The ball valves, except PP, shall have a 
pressure rating of 230 psi for sizes"1/2" to 3" and 
150 psi for 4" (150 psi for pp, all sizes) at 70 0 F. 
Type 21 Ball Valves must carry a two-yea r 
guarantee, as manufactured by AsahV America. Inc. 

Cv Values Weight (POUNDS)
NOMINAL : I


~.~;,.:s~~~__~d - ~E i SOCKET i FLANGED I 
INCHES: 'mm THREADED, iI INCHES '- m~l____1 _~___~__ _________j._n______m__.___n__._____,_..i 

1/2 1 15 . 0.44 i 1.10 !

"-f-. ......___......_.,.._..___...............1


i-3i4 i 20 i 29 ! 3/4 i 20 i 0.66 1 1.54 ¡
r.--...t-----¡...--.----....... i-m......._-_..,.__._......_._..,... ... .....-- - . "-'j

I 1 I 25 I 47 , i 1 ! 25! 1.10 __em. 2.70 .~
j1 1/41 32! ~ !11/4! 32 i 1.54 . 3.30 i 

(1 1/21 40 I 155 I 111/21 40 i 2.64 j '4AO-¡ 

I'Tl-50T--190'--i t.~J-5Õ.l=-_~40.~~~r..=.:~.:i~:.:..j 
§~~.~~L~.sL.~~~~~:~J 121/21 65! 6.17 ' 8.80 J 

!.~~:-r~.~_r~=~..~~9.:.:dd..-1.3~?~=.....1 
¡--~-"18~õi.' .....-~i~.. .., 4 ! 100 I 24.00 26.67 

Caution 
¡. Do not use ball valves where media has 

suspended particles. Use the following valves: 
Butterfly Valves - PVOF disc is most abrasion 
resistant and make sure of chemical compatibility. 
Diaphragm Valves - Elastomeric diaphragm is 
designed for handling suspended particles. 

I. Volatile fluids such as sodium hypochlorite (NaCIO),
I and hydrogen peroxide (H,P2) could be trapped I


1 and gasified within the valve. We can provide you! 
I with a Type 21 ball valve with a vented ball to 1

L___. re lie'i~Q!ess !:.r:eJ).t¿tg.~-ipii:§jQi3_lb.~_Y~!'v~-,_____..__......j 

Troubleshooting 
What if the fluid stil flows when valve is closed? 

1. Carrier is not properly tightened. Tighten it.
2. PTFE seat is damaged or worn. Replace

seat. 
3. Foreign material is caught between ball and

PTFE seat. Remove material and clean. 
4. Ball is damaged or worn. Change balL.

What if fluid leaks outside of valve? 
1. Union nut not properly tightened. Retighten.
2. Carrier is not properly tightened. Thread it in 

firmly. 
3. Carrier or face Gring is damaged. worn, or

missing. Replace O-ring. 
What if handle does not rotate smoothly? 

1. Foreign material has formed on the ball or
seat. Clean both. 

2. Internal part(s) chemically attacked or
swollen. Refer to Asahij America Chemical 
Resistance Chart for compatibility. Replace 
part(s) as required. 

3. Carrier over-tightened. Retighten properly.Caution What if handle rotates too freely? 
r- Never-remove'valvï3f:ron:'pipeïirie'under'pressure. 1. Stem is damaged. Replace stem.

:." . Always wear protective gloves and goggles. 2. Handle is not engaged with stem.

Disassemble and reengage. Inspect.!. Watch oUt for trapped fluid in valve. It is safe to 3. Engaging part of stem and/or ball is . 
.___~~~~.~_~_a.~v~_~e!ore remov~~~~~!~o~~h~J.:ipeline. damaged. Change stem and/or ball.


35 Green Street, P.O. Box 653, Malden, MA 02148 . Tel: 800-343-3618 . 781-321-5409 . Fax: 800-426-7058 . E-mail: aSahiiQaSahi-america.com.. 
Register at our interactive web site for on line ordering. product availability, order tracking, and many useful features: www.asahi-america.com 
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PORTABLE SLUDGE LEVEL DETECTOR

MARKLAND MODEL 10 SLUDGE GUN 

( 
State-Of- The- Art 

Weatherproof Loudspeaker Solid State Circuit 

Howls When Sludge Bed Reached & Batteries Inside 

Trigger Switch 
Turns Gun On 

~ * * ..I * 'l\tltlE~Ñ££R\ÑG


OÑ £ÑG \Ñ

~9ßO POL;~~Ä'i ~~~~~~i~~~bLOG'l 

S\GÑ\f\CP.~OÑiROLfOR ÑÑ\£ÑI p.L
£Ñ\J\RO 

FEATURES (Compare with your present method) 

· SIMPLE ONE HAND OPERATION (Even when wearing gloves) 

· SELF-STORING CABLE SPOOL (No tangles) 

· USEABLE AT NIGHT(No dials to read) 

· WEATHERPROOF CASE (Useablein the rain) 

· SPRING LOADED TRIGGER TURNS GUN OFF (Can't leave on & drain battery) 

· NO LIGHT BULBS TO CHANGE (100% solid state) 

· OVER ONE YEAR BATTERY LIFE (Normal service) 

· THUMB-ADJUSTABLE SENSITIVITY CONTROL (Easy to set) 

· USES STANDARD PENCELL BATTERIES (Readily available) 

· SING LE PLUG-IN STYLE PRINTED CIRCUIT BOARD (Easily replaced if ever necessary) 

Extra Cable


Stored On Spool 

Read Sludge 
Depth From 
Numbered 
Markers on 
Cable 

Sealed Solid State 
Probe Uses High


Intensity Infrared L.E.D 

EVEN THE MOST INEXPERIENCED OPERATOR CAN USE THE SLUDGE GUN 



HOW IT WORKS


When the trigger is depressed, high intensity 
bursts of focused infrared light are transmitted 
by a solid state LÉD (Light Emitting Diode)


across a probe gap which contains either liquid or 
sludge. The highly penetrating infrared beam is 
received by a sensitive phototransistor on the 
other side of the gap. This pulsing is repeated


many times per second by the electronic control 
circuit. If the gap contains air or clear liquid, 
nothing happens. However, when suspended 
solids are encountered in the gap, some beam 
energy is absorbed, and the rear facing 
loudspeaker on the butt of the gun starts to howL. 
As the percent solids content increases, both the 
pitch and volume of the sound increase which


gives the operator a clear indic:ation of where the 
thickest sludge is located. By holding the trigger 
and listening to the note while slowly moving the 
probe up and down, the operator can observe the 
depth markers on the cable and establish the 
location of both the sludge blanket and the 
overlying unsettled layer. 

EASY TO USE


Markland's popular Sludge GunC! makes even an 
inexperienced operator an expert at sludge level 
detection. A trigger turns on the gun, and a thumb 
adjustable sensitivity control compensates for 
thin or thick sludges. There can be no mistaking 
the loud howl of the speaker as the probe enters 
the sludge bed. Variable pitch sound (higher pitch 
for higher % solids) permits locating both the 
upper and lower limits of the settling zone above 
the sludge bed. After use, the cable is wound on 
the self-storing spool at the front of the gun. The 
one hand, one piece, Sludge Gun(l detector is 
easy for an operator to carry from tank to tank. 
Use it in the rain or snow, day or night. This 
rugged tool is a valuable addition to any plant. 

FIXED INSTALLATION


Markland Series 600 Sludge Depth Meters

can automate desludging or function as 
intelligent sensors for your computer or PLC. 
Ask for complete details. 

version can be used to detect Air/Liquid or Air/PowderMODEL 10HS - Special high sensitivity 


interface in addition to Liquid/Sludge interface. 

MANUFACTURED BY

~ 

MARKLAND SPECIALTY ENGINEERING LTD. 
48 Shaf Road, Rexdale (Toronto), Ontari, Canada M9W 4M2 

Telephoe: (416) 2444980 Fax: (416) 2442287

web site: www.sludgecontrols.com E-mail: markland(§sludgecontrols.com
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TELEPHONE: (416) 244-4980 FAX: (416) 244-2287 

MARKLAND SPECIALTY ENGINEERING LTD.

( 48 SHAFT ROAD, REXDALE (TORONTO), ONTARIO, CANADA M9W 4M2 

web site: ww.sludgecontrols.com E-mail: markland(gsludgecontrols.com


MODEL 10 SLUDGE GUNCI 

WIRIG CONNECTIONS


Test Procedure to Check


Probe/Cable Assemblv


D 
I. Remove rear of gun and unplug the 

circuit board connector. 
2. Using a Digital Ohmeter, measure the

B = B1 ack resistace between the Red, Green, and 

= Green Black wires leadig to the Probe, in both
G 

forward and reverse directions. See 
R = Red below for proper Ohmeter readg. 

Markland 
Model 10 0 
Sludge Gun

P.C. Board

s. 
O)o DO
 Ol 
Ol ... 
s.
i-

R B 

--.. R

_ Battery


BProbe 
( (speaker 

PROPER OHMETER READING 

WIRES DIRECTION READING (OHMS) 

Black to Red Forward Inty (or very high) 
Red to Black Reverse )-20 Megohms (probe covered from light) 

IK-30K on IK Scale (probe 'sees' ambient light) 

Green to Red Forward Infiity (or very high) 

Red to Green Reverse IK (on IK scale) 

. NOTE: Actual readings wil vary depending on tye of Meter used. Infnity readings in both directions indicate a broken cable. 



Symptom 

No Sound


Sound all the

time when tri gger
depressed 

Weak Sound 
(Probe in Sludge)


Weak Sound 
(Probe in Air)


Weak Sound 
(Probe in clear
liquid) 

MARKLAND MODEL 10 

SLUDGE GUN~TROUBLE SHOOTING GUIDE 

Problem 

-Loose connection or broken

wi re.


-Batteries dead


-Trigger switch defective. 
Check if power (7 VDC or more)

is getting through to circuit

board connector (right hand

Red lead) when trigger

depressed. 

-Probe in air and 'sees'

ambient light from sun or

1 amp s . 

-Broken Cable. Do Digital
ohmeter test outl ined
overleaf. 

-Probe defective. Do Digital 
ohmeter test outlined

overleaf. 
-Short circuit (wires

touching). Check all wires

and connectors. 
-P.C. board defective.


-Batteries Weak


-Speaker Defective 

-Batteries Weak


-Di rty Probe 

-Batteries Weak


Remedy 

Check wi res and ci rcui t 
board connector and

battery connector.


Repl ace wi th Eveready
E9l Al kal ine (or equal). 

Repl ace Swi tch.


Normal. Probe shaul d 
be shaded from 1 i ght if
testing in air. 

Find break and repair, 
or replace Probe/Cable

assembly. 
Replace Probe/Cable

assembly. 

Remove short circuit.


Repl ace 

Replace 
Repl ace 

Re pl ace 

Wash 

If can1t tune out

sound with SENSITIVITY

Control, repl ace
batteries.

-Di rty Probe Wash 
-This is normal in Model 10HS

which is designed to detect

clear liquids. 



MARKLAND SPECIALTY ENGINEERING LTD. 
OPERATING INSTRUCTIONS MODEL 10 SLUDGE GUN(g 

Cable Markers 
Make sure the cable is clean and dry. String a 50 ft. tape measure beside the cable, with the zero end of 
 the tape at 
the Probe. Carefully peel off 
 the numbers and place the "1" at the 1ft. mark, "2" at the 2ft. mark, etc... Metric or 
any other units can also be used. Placing a strip of black vinyl electrical tape midway between the number markers 
permits more precision in reading the depth. 

Sensitivity Adiustment 
This thumb adjustable control is at the back of the handle. Rotate the control knob so that with the trigger 
depressed, there is no sound with the Probe in air or when it is in the liquid at the top of the tan, and the high pitch 
note sounds when the probe is down in the sludge. This setting is not criticaL. The sensitivity control is mainly 

. needed for extremely thick or thin slurries, or for boosting the power as the batteries get weak. 

Unwindinl!/Rewindin2 Cable 
Point the Gun downward and rotate the whole Gun in a circular motion and the cable wil come off 


the front of 
 the 
spool like a fishing line coming off a reeL. Unwind only as much as needed, then pass it through the pinch-groove at 
the front of 
 the Gun. To get the cable backup, guide the cable with one hand, and again rotate the whole Gun with 
the other hand so the cable comes back onto the spool. Do not twist the cable! 

Findinl! TheSludl!e Blanket' 
Lower the Probe while squeezing the trigger. If the Sensitivity control is set right (see Sensitivity Adjustment) no 
sound wil be heard. As the Probe nears the sludge bed a low pitch sound will come from the speaker. This wìl 
increase in volume and rise in pitch as the solids concentration increases. Keep the trigger depressed and lower the 
Probe to the bottom of the ta (the cable wìl go slack when on the bottom). Read the cable marker opposite the


handrail (for example - 25ft.). The speaker wil stìl be howling with the trigger depressed and the Probe in the


sludge. Slowly raise the cable until the note starts to become lower pitched, and again read the marker opposite the 
handrail (for example - 20 ft.). Continue slowly raising the Probe until the sound stops and read the cable marker 

(for example -18 ft.). In this example, you would have 5ft. of dense sludge, covered by 2 ft. of a partially settled 
sludge 'cloud'. Remember to move slowly, or you wil stir up a large 'cloud' and confuse the reading. 

Batterv Replacement 
Batteries wìllast about one year in normal service. With the Probe in air, if a low pitched ticking is heard as soon 
as the trigger is depressed, and ths can not be removed by turning the sensitivity control, this indicates that either 
the Probe is dirt and needs washing, or the batteries are weak and wil soon need to be replaced. Ignore the short 
beep that is heard when the Gun is first switched on. This is normaL. Battery life is shorter when the Gun is used at 
low temperatures. To change batteries, remove two screws and tae off rear speaker, pull down on spring loaded 
plunger and slide out the Battery Pack. Replace with AA size Pencell Alkaline batteries, and be careful to install in 
the direction shown on the Battery Holder. 

Cold Weather Operation 
Battery output is greatly reduced at low temperatures. It is suggested that the Gun be fitted with new batteries if it 
is going to be used at temperatures near or below freezing. The Gun should be stored indoors when not in use. 

Probe 
The solid-state Probe is sealed and requires no maintenance other than washing. The cable is sealed at the Probe 
and can't be disconnected. If defective, the entire ProbelCable assembly must be replaced. Care should be taken not 
to tangle the Probe in Raes or Scrapers, which should be stopped before lowerig the Probe into the ta. Do not


drop the Probe onto the concrete ta bottom, lower it slowly. Quickly dropping the Probe stirs up the sludge bed


making readings diffcult, and could cause Probe damage. 



PARTS LIST 

Markland Model 10 Slud2e Gun(ß 

( 

PART NO. NAME 

1/10 Sealed Probe and Cable Assembly 
2/10 Grommet 
3/10 P. C. Board Assembly 
4/10 Battery Connector 
5/10 Battery Holder (Buy Batteries Locally) 
6/10 Body Assembly, complete 
7/10 LoudspeakerÆnd Ring Assembly 
8/10 "0" -Ring 
9/10 P.c. Board Connector 

10/1 0 Sensitivity Adjust Knob 
11/1 0 Switch 



BULLETIN NO. IM130/02 
(Supersedes IM130/01)
Mid-Westq¡

Instrument( FILTER FLOW VALVE
SCREEN METER LINE LOSS DROP L10UID LEVEL 

Model 130

Installation and Operating Instructions 

INSPECTION 

Before installation check nameplate on each 
instrument against the receiving paperwork and the 
intended application for correct part number,


materials, working pressure, dial range, etc. If 
equipped with switches, check electrical rating, 
type of enclosure, etc. Inspect for shipping damage. 
If damaged, report it immediately. 

NOTE - Before attempting repairs contact your 
local Mid-West Representative or our 
factory. Failure to do so wil void any 
warranty. 

PRODUCT DESCRIPTION 

The Model 130 is a differential pressure instrument 
available as a switch, gauge, or both. See "Part 
Numbering System", (Fig. 2). 

A flexible elastomer diaphragm and calibrated 
range spring are moved by differential pressure. A 

\ 

magnet, coupled with the diaphragm, transmits 
motion through the wall of the pressure housing to 
a follower magnet attached to an indicating pointer. 
The rotation of the follower magnet causes the 
pointer to track movement of internal magnet and 
indicate differential on the dial scale. 

When equipped with switches for Aluminum, Brass 
or 316SS bodies only, a contact is made or broken 
by the magnetic field of the internal magnet. 

The diaphragm is totally supported upon reaching 
full travel in either direction, providing full over-


range protection to rated working pressure. 

INSTALLATION 

Model 130 is calibrated and tested prior to 
shipment and is ready for immediate installation. 
Use of the following installation procedures should 
eliminate potential damage and provide optimum 
trouble-free operation. 



NOTE - It is highly recommended that a three 
valve manifold be installed in the 
instrumentation loop to minimize


possible damage during pressurization. 

1. CONNECTIONS

Model 130 P is provided with 1/4" compression 
tube fittings, one low and one high, on the top 
and bottom of gauge body.


Model 130 A, B, H, S, is provided with dual 1/4" 
FNPT connections top and bottom as standard. 
One pair of high and low pressure ports is for 
process connections. The other pair is plugged or 
used as drain/bleed connections. 

Ports are identified for high and low pressure. Be 
sure to plumb to proper connections on system.


Improper connection will not damage instrument 
but it will not function properly. 

Flexible tubing is recommended to minimize effect 
of any vibration that may exist. 

When attaching connections to the 130 P, care 
must be taken to prevent over-tightening which may 

result in stripping threads andlor cracking ports. In 

order to prevent this, use a suitable wrench to hold 
the factory supplied fitting in place while tightening, 

sometimes called "double wrenching". 

2. INSTRUMENT LOCATION

On liquid service, the instrument should be 
mounted below the process connections to 
faciliate self-bleeding. On gas service, it should be 
located above the process connections to promote 

self-draining. If the process contains particulates, a 
"pigtail" loop or drop leg (manometer "U-tube" 
configuration) in the tubing will minimize the


possibility of it migrating into the instrument. 

NOTE - On liquid applications, unequal liquid 
heads on high or low side will result in 
an inaccurate differential pressure 
indication. 

3. PANEL MOUNTING
The Model 130 is designed for mounting through 
the front of the instrument panel and is provided


with a panel mount kit, consisting of (4) panel ( 

mounting studs/nuts. 

Make cutouts as indicated in (Fig. 1). Insert (4) panel 

mounting studs, finger tight, into metal inserts located 

in the rear of the bezeL.


Insert gauge through the panel, aligning panel 
mounting studs with holes in the paneL. Install #8­
32 nuts onto studs and tighten securely. 

4. PIPE MOUNTING

If specified, your Model 130 will have a pipe mount 
kit installed. This provides for mounting on a 2" 
vertical or horizontal pipe. See (Fig. 1). 

5. ELECTRICAL - See Mid-West Bulletin
IMELEC130/latest 

TROUBLE SHOOTING


1. Gauge does not indicate differentiaL.

A. Check for proper hook up, high to "hi" and
low to "10".


B. Make certain block valves are open and, if
using a 3-valve manifold, that the equalizer


(balance) valve is closed. 

C. If A & B check out, loosen high pressure line
to determine if there is pressure to


instrument. 

D. If there is pressure to instrument, check to
determine that there is differential across the 
unit being monitored. If so, contact factory for 

assistance and/or an "RGA" (return goods 
authorization) number to return instrument 
for repair or replacement. 



MOUNTING INFORMATION & DIMENSIONAL DATA

(FIG. 1)


MODEL 130 - P 

(1Sa2) 11470)

18S1)
- QIl.l'N l, BLEED PLUGS. 2" ~,,,- I

(181)

. f:~ '" ---I r~ ':~'o", '"""'HING , 
/ TO" ~ BOTTOM (OPTIONAL!
/

I ,~ "'..'0'

~ J ~,
r!;"-Cl

-l ! 

1.76 
(44.11 

ø8-32STUO 1- LG TYPICAL PIPE MOUNTING 
~8 . 32 LOCKNUTS . --I ALL MODELS ¡OPTIONAi) 

4 PLACES 

2.00 
MDUNllNG PANEL (50.8) 

1120.6) 
-I¡ L-4_26-- CONOUlET S..lTCH ASSEMBLY 

(108.2) lOR 2 $WtTCHES ¡OPTIONAL) 

MODEL 130 A - 130 B - 130 H - 130 S 

1.8 i-13(28.7) - ".FN.P.T
(29_9, i-i2(JJ.5)- '"F.N.P_T. 1.13 

(28-) 
(~JI:J /3 (HIr-" TOP & BOTTOM r T~./&N :8TT~O~I(~~A~~EAE~O)

'. F.N.P.T. (STANDARD)~"~~~,& 1_-- I~::' ~. I, ,"ocm cONN,cnoN, ~',f,N.P_T_ rüPTIONAll 
251631 ~\

RAO -yp '0 ~..


_i r~' 
5.30(134.6) DIA.. 

," 
.;t. I,Sl;_~1 \ _ 5.631143.0) OIA (11.I) l___~ it

CIRCLE\ ,:,';\ / \ \"-\"
HOLE PATTERN

, . \ . BOLT '" ",,','OUA"' J

~,,;'.,'~./ ')
TYPICAL WALL MOUNTING~\ 2°4. L",

(35.5) 3
All MODELS (OPTIONAL) ',F.N.P.T

uo). V
(16.3) 

OPT/ON ONLY (92_4)
PANEL CUT OUT 

ALL MODELS 

NOTES: 1. Drawings show standard gauge nominal dimensions. (not to scale) 

2. Dimensions shown in parentheses are in millimeters.

3. Add to panel cut out for conduleVswitch assembly option.



PART NUMBERING SYSTEM


OPTIONS (Up to four options) 

CD BASIC MODEL NUMBER o. None (STANDARD)


B. Drain & Bleed Plugs, 316 Stainless Steel (2) (Model 130 P only) 

(2 MATERIAL D. Drain & Bleed, for Model 130 P in Nema 4X Enclosure 
A. Aluminum E. Drain & Bleed, for all other Model 130's in Nema 4X Enclosure 
B. Brass F. Pipe Mounting Kit 
H. Hastelloy C H. Hastelloy C Internal Wetted Metal Parts and Fittings 
P. Giass-Reinforced Engineering Plastic Body M. Maximum Indicator Follower Pointer
S. 316 S.S. T. Oxygen Cleaning

Z. Special (Uncoded Options) U. S.S. Tag Mounted w/S.S. Wire 

V S.STag Mounted w/S.S.Screws


W. Wall Mounting Kit
Q) DIAL SIZE Z. Special (Uncoded Options) 

C. 4-1/2" Round Dial Engrd. Plastic Housing Assy. (STANDARD)
E. 3-1/2" Round Dial Anod. Aluminum Housing Assy.
G. 4-1/2" Round Dial Anod. Aluminum Housing Assy.
T. Non-Indicating Differential Pressure Switch Only

(Select Appropriate Electrical Options) 
Z. Special (Uncoded Options) (j ELECTRICAL CONFIGURATIONS 

(SWITCH ADJUSTABLE RANGE 10-90%) 
íi(NOTE: Switch option not available for 130.PC Models) i: 
o 

G) SEALS & DIAPHRAGM MATERIAL 
(NOTE: All options C( marked, except N & P) :¡ 
O. None (STANDARD) c. 

o. Buna N (STANDARD) o 
1. 'VioniI

H. (1) Reed Switch with Condulet Enclosure 
Ql

i. (2) Reed Switches with Condulet Enclosure Ql2. Silicone i-
J. (1) Reed Swilch with Condulet Enclosure and Plug.ln Connector

5. Ethylene Propylene (0,5" H20 thru 0.100" H20 maxi
(DIN 43650-PG 11) .. 

g. Special (Uncoded Options) K. (2) Reed Switches with Condulet Enclosure and Plug.ln Connector o .. 
'Vitoni is a Registered Trademark at DuPont Dow Elastomers. (DIN 43650-PGll) c. 

L. (1) Switch in NEMA-4X Plastic Enclosure 2­
M. (2) Switches in NEMA.4X Plastic Enclosure

t 
~ CONNECTIONS N. One (1) Switch in Explosion Proof Enclosure with Glass 

Window Cover and C.S.A. Listing (I) 
o. 1/4" C.S. Compo Tube Ftgs. (2) Model P or 1/4" FNPT (4) for Models A, B & S (STANDARD) P. Two (2) Switches in Explosion Proof Enclosure with Glass êJ 
1. 1/4" 316 S.S. Comp. Tube Ftgs. (2) Window Cover and C.S.A. Listing'" 
2. 1/4" FNPT Brass Adapters (2) (Model P Only) Z. Special (Uncoded Options) e 
3. 1/4" FNPT 316 S.S. Adapters (2) (Model P Only)
4. 1/2" FNPT 316 S.S. Adapters (2) (All Models, Except P) ("Complete Assembly Rated Class I, Division I, Gr0=-ps C & D, 

g. Special (Uncoded Options) Class ii, Division I, Groups E, F & G 

NOTE: The use of diaphragm seals is not recommended for the model 130 series gauges. 

Allempts to install such seals wil void the warranty. (I ELECTRICAL SPECIFICATIONS 
(For Resistive Loads) 

NOTE: Not all options available in combination with other options. A. SPOT, 3 Walls, 0.25 Amp, 125 VACNDC (Switch adjustable range 10.90'0) 

Z. Special (Uncoded Options)

(FIG. 2)


Manufacturer reserves the right to change specifications without prior notice. 

Temperature Iimitations: -40°F(-40°C) to +200°F (+93°C). Proof pressure: two times rated working pressure. 
NOTE: These limits are based on the entire instrument being saturated to these temperatures. Systems (process) temperatures 

may exceed these limitations with proper installation. Contact our customer service representative for details. 

STANDARDS: All Model 130 Series differential pressure gauges either conform to andlor are designed to 
the requirements of the following standards: 

ASME 81.20.1 NACE MR0175 
ASME 840.1 NEMA Std. No. 250 
CSA-C22.2 No. 14.25 and 30 SAE J514 
EN-61010-1 UL Std. No. 50,508 and 1203 

REPRESENTED BY:Mid.West~ I VI I


Instrument 
6500 Dobry Dr. 0 Sterling Heights. MI 48314 U.S.A. 
(586) 254-6500 0 FAX (586) 254-6509

E-mail: saleslimidwestinstrumenl.com 
Website: www.midwestinstrument.com 

Printed in U.S.A.


.i 
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PENBERTHY

INST ALLA TION/OPERA TION/MAINTENANCE FOR TANK MIXING EDUCTOR (TME)


This manual has been prepared as an aid and guide. for 
personnel involved in installation or maintenance. All 
instructions must be read and understood thoroughly before 
attempting any installation, operation or maintenance. 

Penberthy product proposal for the specific model 
and TME size, or should request Penberthy to 
supply the applicable technical data bulletin. 

Failure to follow any instruction could possibly result in a 
malfunction of the TME with resulting property damage or WARNING: Under no circumstances should 
physical injury to personneL. these design ratings or application 
Caution: Penberthy does not have any control over the 
manner in which its TME is handled, installed or used, and 
Penberthy cannot and does not warrant or guarantee that a 
TME is suitable or compatible with the user's specific 

data be 'exceeed. Exceeing
design ratings or application data 
may cause propert damage or
physical injury to personnel. 

application. 

WARNING: Safety glasses should be worn when in the 
area of a TME Installation. 

II. INSPECTION AND PERFORMANCE 
CONFIRMATION: 

I. INTRODUCTION: 
A. Receiving Inspection 

A. Fèatures and Specifications: 
Upon receipt of TME, check all components carefully 
for damage incurred in shipping. If damage is evident 

Penberthy's TME's are designed for in-tank mixing of 
liquids using a liquid as the motive fluid. 

or suspected, do not attempt installation. Notify carrier 
immediately and request damage inspection. 

Mixing is accomplished first within the TME as the B. User's Rating Inspection 

motive liquid entrains the tank contents into the 
suction openings, and thoroughly mixes within the unit 
before being discharged. The discharge flow, or 
plume, provides further mixing and agitation within the 
tank. The motive liquid can be drawn from the tank, or 
it can be a second liquid drawn from another source. 

The user should confirm: 
1. That the TME size (molded on side of body) 
conforms to the description on the user's purchase 
order. 
2. That the operating conditions described in the 

purchase order agree with the actual conditions at 

! 
\ 

the installation site. 
B. Design Ratings 3. That the actual operating conditions at the 

installation site are within the application data 

SIZE MATERIAL MAXIMUM ALLOWABLE 
WORKING PRESSURE 

shown on the Penberthy Technical Data Bulletin or 
product proposal referred to above. 
4. That the materials of construction of the TME 

25% Glass-Filled are compatible with both the contained fluid and 
3/4" Polypropylene 1 00 psi at 0 to 220 F surrounding atmosphere in the specific application. 

1 - 1/2" 25% Glass-Filled 
Polypropylene 1 00 psi at 0 to 220 F 

Caution: If the size model or performance data or 
the TME as received does not conform with any of 
the criteria above, do not proceed with installation. 
Contact an authorized Penberthy di~tributor for 

c. Application Data direction on what to do. 

1. Mixing II. INSTALLATION: 
Minimum inlet pressure - 10 PSIG 
Maximum inlet pressure - 100 PSIG 

Installation should only be undertaken by qualified, 
experienced personnel who are familiar with this 

Most efficient operation takes place when inlet 
pressure is within the-range of 20 to 70 PSIG. Four 

equipment and have read and understood all the 
instructions in this manuaL. 

gallons of tank contents can be mixed. for every 

gallon of operating fluid. For inlet pressures outside 
this range, tank contents mixed will be reduced. 

The user should refer to Penberthy's dimension 

sheets' or product proposal to obtain dimensional 

information for the specific size and model TME. 

Note: For specific application data within the Check the TME cut-away view in Figure 1 for the 
above ranges, the user should consult the location of the threaded inlet port. 

2 



Body 
c. TME's must be fully submerged to prevent
liquid from splashing and drawing atmospheric 
air, and to promote maximum mixing. 
d. Clearance should be provided for removal of
the TME. 
e, Provisions should be made for a pressure 
gauge connection at or near the TME inlet. It 
may become necessary to install a pressure 

Discharge gauge if operating difficulties are encountered, 
f, Inlet piping must be secured to the tank wall 
near the TME to keep strain off piping when in 
operation. 
g. Supply line and manifold piping must be

sized to supply adequate pressure equally to 
each TME when multiple TME's are used. 

Inlet 

Figure 1


A. Mounting

A TME can be mounted in any position. The supply 
line and manifold piping to multiple TME's must be 
sized to supply uniform pressure to each TME. 

It is important that the TME be positioned within the 
tank to insure the free flow of liquid to be mixed into 
and out of the unites). The greatest agitation occurs


within the discharge plume; therefore, the discharge Spherical 
end should be aimed towards the most remote part of 
the tank. On the other hand, the intake end,of the unit 
must be just far enough from the tank corner or wall to 
allow the free flow of liquid into the suction openings. 

Figure 2


Tank shape and size influence the placement and 
number of TME's required to maintain even agitation. 
With a spherical tank, a single TME mounted as 
shown in the Figure 2 ilustration makes the best use Supply 

of the mixing characteristics of the TME. With no 
corners to impede liquid flow, the liquid circulates 
evenly. 

In a cylindrical, square, or rectangular tank, the


angular intersection of surfaces can interrupt liquid 
flow patterns and cause liquid stagnation in these 
areas. A single TME mounted as shown in Figure 3 
will minimize this. Whenever the ratio of length to 
diameter of the tank is greater than 2:1 (such as tank 

Figure 3
trucks or railroad cars), it is recommended that


multiple TME's be used. 

In tanks where a critical velocity must be maintained 
on the tank bottom, a slight downward angle of the 
TME's can be helpful (See Figure 4). Supply 

B. Effect of Related Piping Precautions ­-- ~­

1, For Mixing 

a, Operating liquid supply line pressure loss 
must be taken into account when applying


TME's.~, 

b. Supply line must be clean and should be
provided with a strainer to prevent foreign


materials from clogging mixer. Figure 4


3 



Setion 100

Instal.lnstr. 196 

Issued 6/91
PENBERTHY ~ Replaces NEW 

Mixer 
Model TME 

Installation / Operation / Maintenance Instructions 



--
- 

--
-

- 
--

--
--

- 
--

--
-

,.~
-­

ST
D

: 1
-0

60
0-

8X
11

A
 

I
N
T
L
 
R
E
F
:
 

I
 
i
 
B
A
R
 
=
 
1
"
 
A
T
 
r
L
.
O
T
 
S
C
A
L
E
 

41
07

4-
20

8-
1 

S
S

I E
Q

U
IP

M
E

N
T

 C
H

E
C

K
 V

A
LV

E
 M

O
D

E
L 

15
0W

T
S

S
S

S
V

S
S

R
 

8"
31

6 
S

T
A

IN
LE

S
S

 S
T

E
E

L 
D

U
A

L 
D

IS
C

 C
H

E
C

K
 V

A
LV

E
 A

S
T

M
 A

35
1 

G
R

A
D

E
 W

C
B

 
E

N
D

 S
T

Y
LE

: W
A

F
E

R
 A

N
S

I C
LA

S
S

 1
25

/1
50

 
T

R
IM

: 3
16

 S
S

 D
IS

C
, S

H
A

F
T

 A
N

D
 S

P
R

IN
G

S
 

S
E

A
T

 M
A

T
E

R
IA

L:
 V

IT
O

N
 

D
O

R
N

E
R

 C
O

M
P

A
N

Y
 

85
85

 W
. B

R
A

D
LE

Y
 R

D
 

M
IL

W
A

U
K

E
E

, W
I 5

32
24

 
P

H
: 4

14
-3

55
-8

68
5 

F
A

X
: 4

14
-3

55
-3

55
6 

C
O

M
P

A
N

 C
O

D
E

H
 

D
E

SI
G

N
E

R
 

D
A

T
E

 
T

1 
C
H
E
C
K
 
V
A
L
V
E

A
L

 I
N

FO
R

M
A

T
IO

N
 C

O
,"

A
1N

E
D

 O
N

 T
H

IS
 O

O
U

M
E

,"
 

~
l
t
~
R
l
~
~
 
M
E
 
~
~
~
w
c
o
~
¿
i
&
l
R
 
~

FD
 

2/
26

/0
4 

I
N
F
O
M
A
T
I
 
c
o
N
T
A
I
N
E
D
 
H
E
R
E
I
N
 
A
R
E
 
P
R
O
P
R
I
E
T
A
R



C
H

E
C

K
E

R
 

D
A

T
E

T
O

 U
SF

 A
N

 A
R

 S
U

8l
 I

N
 C

O
N

F 
T

H
E

Y
A

R
 N

O
 T

R
L

E
 A

N
D

 lI
 B

E
 U

S 
O

N
Y

 
F
O
R
 
T
H
E
 
P
U
R
P
O
 
F
O
 
W
H
I
C
H
 
T
H
E
 
O
O
U
M
E
N
 
I
S



E
X
L
Y
 
S
\
B
l
/
1
 
T
N
 
l
I
 
N
a
 
B
E
 
o
i
.



R
E
P
R
O
D
U
C
E
D
.
 
L
O
E
D
 
O
R
.
 
L
l
E
D
 
I
N
 
A
m
 
O
T
H
E
R



M
A
N
E
R
 
W
I
 
T
H
E
 
E
X
R
E
 
W
R
 
C
O
E
P



O
F
 
U
S
.
 
L
I
 
A
S
 
N
O
 
R
E
 
O
R
 
i
-



FO
 T

H
E

 U
SE

 O
F 

T
H

IS
 D

O
M

E
N

 O
R

 T
H

E
 D

E
SI

C
 

C
O

N
C

E
P

 A
N

D
 IN

F
O

R
M

A
T

IN
 C

O
,"

A
1N

E
D

 H
E

R
E

IN
F
O
 
A
N
 
P
R
.
 
O
R
 
I
N
 
A
 
M
A
 
T
H
T
 
O
D



N
O

T
 R

E
 T

O
 T

H
E

 F
1 

O
R

 P
U

R
P

 O
F

 T
H

 
D
O
M
E
.
 
I
N
 
N
O
 
E
'
 
S
I
 
T
H
 
D
O
.
 
O
R
 
l
I
E



D
E
 
C
O
 
A
N
 
I
N
F
D
n
o
 
C
O
A
I
E
D
 
H
E
N



~ 
C
U
E
N
 
J
E
T
 
P
R
O
P
U
L
S
I
O
N
 
L
A
B
,
 
N
A
S
A
 

E
N

G
IN

E
E

R
D

A
T

E
 

2/
26

/0
4 

M
A

G
E

R
 

D
A

T
E

 

. -
--

--
--

-
 
"
-
_
.
-
 
~

E
nv

ir
ex

 P
ro

du
ct

s 
W
a
u
k
e
s
h
a
,
 
W
I



M
S

=
=

=
=

 ::
R

D
H

 
- 

--
 -

 -
-

80
0-

52
4-

63
24

FI
L

E
 

B
E
 
U
S
 
I
N
 
J
/
.
.



O
F 

U
S.

 A
L

 P
A

l
PR

O
JE

C
T

 
C

O
D

E
 

D
R

A
W

IN
G

 
SH

E
E

T
 

R
E

V
 

A
G

R
E

E
M

E
N

 T
O

 T
H

E
SE

 
O

F 
T

H
 D

£ 
SC

A
: 

41
07

4 
40

93
0 

41
07

4-
20

8 
O

F 
o 



DUAL Disc CHECK VALVES PRESSURE DROP - LIQUIDS 
Sizes 2" - 30" 

FIGURE 1 
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(1) Pressure drop curves are based on water flow.
(2) Valve cracking pressure is equal to or less then 0.3 psid.
(3) Valve cracking pressure increases to between 0.75 and 1.25 psid when installed vertically

with flow upwards. 

DUAL DISK CHECK VALVES CV VALUES

(US-GPM ~ 1 PSID) 

Valve Size CV 

2" 48 

3" 171 

4" 291 

5" 494 

6" 705 

8;1 1795 

10" 2563 

12" 4295 

14" 5463 

16" 7355 

18" 9537 

20" 12004 

24" 17804 

30" 28660 

.. 



DUAL Disc CHECK VALVES PRESSURE DROP - AIR 
(g 60° F, 1 ATM, Sizes 2" - 30" 

FIGURE 2 
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(1) Pressure drop curves are based on air flow at 60 OF and 1 ATM pressure.
(2) Valve cracking pressure is equal to or less then 0.3 psid.
(3) Valve cracking pressure increases to between 0.75 and 1.25 psid when installed

vertically with flow upwards. 

METHOD OF CALCULATING FLOW 

LIQUID FLOW GAS FLOW 

Qr;
Cv=Q J :l Q=Cy V G åP=G( ~ t Cv = 963 Q = 9G3Cy J åP (PciT+ Pz) 

SATURATED VAPOR SUPERHEATED VAPOR 

W l­
 1 CyK
Cv = K \,P ¡p P21 W = CyK 0p (P1 + Pz) Cy = W(1 +O.OO7T sHI åP (P1 + Pz) Cy = (1+0.007TSHI 

J åP (P1 + P21K 

Cv = Valve Coefficient Q = Flow 
AP = (P1 - P2) Pressure Drop Liquid = USGPM 

P1 = Inlet Pressure (PSIA) Gas = SCFH 

P2 = Outlet Pressure (PSIA) T = Absolute Temperature (OF+460) 

G = Specific Gravity T SH = Superheat (oF) Total Temperature 
Minus Saturation TemperatureWater = 1 .0 at 60°F and 1 ATM 

W = Lbs. Per Hour (LBH)Air = 1.0 at 60°F and 1 ATM 
K = Constant For Vapors 

.. 
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DUAL DISK CHECK VALVES


PRESSURE/TEMPERATURE RATINGS 
(In accordance with ASME 816.1, 816.5, 816.34) 

Cast Iron A126-B 
Class 125 

30-4814-24 1125NPS 1-12 1125 
Temp 0 F Maximum Non-Shock Working Pressure, psig 

-20 to 150 200 150 150 (1) 353 of (max) to reflect the
temperature of saturated steam

200 190 135 115 at 125 psig. 
225 180 130 100 (2) 406 of (max) to reflect the
250 175 125 85 temperature of saturated steam 
275 170 120 65 at 250 psig. 
300 165 110 50 

-325 155 105 
-353 (1) 150 

-
100 

­375 145 
406 (2) 140

- -425 130 
450 125 

Cast Carbo. Steel A216-Wr
Class 150 300 900 1500 

2225 3330 5575Shell Test, Psig 450 1125 1600 
Temp 0 F Maximum Non-Shock Working Pressure, psig 

-20 t0100 
200 
300 
400 
500 

285 
260 
230 
200 
170 

740 
675 
655 
635 
600 

1480 
1350 
1315 
1270 
1200 

2220 
2025 
1970 
1900 
1795 

3705 
3375 
3280 
3170 
2995 

(1) Permissible
but not 
recommended 
for prolonged 
usage above 
800°F. 

600 
650 

140 
125 

550 
535 

1095 
1075 

1640 
1610 

2735 
2685 

(2) Flanged end
ratings terminate 

700 110 535 1065 1600 2665 at 1000°F. 

750 95 505 1010 1510 2520 
800 80 410 825 1235 2060 
850 (1) 65 270 535 805 1340 

Cast Stainless Steel A351-CF8M 
1500Class 150 

3240 5400Shell Test, Psig 425 1300 2175 19001100 1600 
Temp 0 F Maximum Non-Shock Working Pressure, psig 

-20 to 100 275 720 1440 2160 3600 (1) Contact
1240 1860 3095 factory for use200 240 620 

300 215 560 1120 1680 2795 at higher 

400 195 515 1030 1540 2570 temperatures. 

480 955 1435 2390 (2) Flanged end500 170 
600 140 450 905 1355 2255 , ratings terminate 

650 125 445 890 1330 2220 
at 1000°F. 

430 865 1295 2160700 110 
425 845 1270 2110750 95 
415 830 1245 2075800 80 
405 810 1215 2030850 65 

900 (1) 50 395 790 1180 1970 
950 35 385 775 1160 1930 

365 725 1090 18201000 (2) 20 . 



MATERIAL SELECTION GUIDE - DUAL Disc CHECK VALVES

A - Recommended, B - May be Acceptable. Testing Recommended, N - Not Recommended 

CORROSIVE MEDIA BODY / DISC MATERIALS SEAT MATERIALS CORROSIVE MEDIA BODY / DISC MATERIALS SEAT MATERIALS 

AS CS 316 EPDM BUNA.N VITON AB CS 316 EPDM BUNA-N V1TON 

Acetaldehyde A B . A A N N Lactic Acid N A 70 70 A 

Acetone A A A B N N Ume A A A B A 

AceMene N A A A A Uauefied Petroleum Gas A A A N A A 

fir A A A A A A Mercuric Chloride B N B A A A 

Aluminum Aceiate A A A A B .. N Mercurv N A A A A A 

Aluminum Nnrate N N A A A A Methane A A A N A A 

Amino Acds N A N N A Methvl Alcol A A A A B N 

Ammonia Gas A A B 70 N Methvl Acetate B A B N N 

Ammonium Bicaate B A A N N MettiVi- Chloride A A A N N A 

Ammonium Phosohate N A A A A Naohtha A A A N N A 

Arenic Acid N N A A A A Natural Gas A A A N A A 

Bee-Breeries N N A A A A Nitroaen - Gas A A A A A A 

Beet Suaar Uauors A N A A A A Nitrous Oxide B B A B 

Benzene A A A N N 70 Oil - Crude lsweetl A A A N A A 

Brine B N A A A A Oil - Crude (sour\ A A A N B A. 
Broine - Anhvdrous N N N N N A Oil - Vooetable B N A B A A 

Broine - Wet N N N N N A Oleic Acid B A N N B 

Butane A A A N A A Olive Oil 'B B A B A A 

Butanoic Acid A Oxalic Acid A A B A 

BuM Alcohol A A A B A A Oxvoen - Gas A A A A B A 

BuMene (Gas! A A A N N A Palm Oil N A A A 

Calcium Chlorate N A A A A A Paint - Thinner/Remover A A A N N A 

Calcium HYdroxide B B A A A A Phenol B B A B N A 

Caronated Water N B A A A A Platina Soutions N A N A N A 

Carbn Monoxide A A A A A B Potassium Acetate N A A B N 

Caric Acd N B A A A A Potassium Bisulate A 

Caster Oil A A A B A A Potassium Chlorate N A A B A 

Chlorne NVet or Drv) N 70 N N N A Potassium Cvanide . A A A A A A 

Cider B N A A B A Potassium Sulfde N A A B N A 

Citric Acid B N A A A A Potassium Su~ate A A A A A A 

Citrus Juices B N A A A A Proovlene Glvco N A A A A 

Com Oil A A A N A A Proovlen Oxe N A A B 

Diacetore Alcohol A A A A N N . Pvidene B A A B N N 

Dibut Phthalate A A B N N Shellac B A A A A 

Dichlorothane A N N A Silver Nitate N N A A N A 

Dies Fuel A A A N A A Sodium Bicate A A A A A A 

Diethvlamine N A A N B A Sodium Carate N B A A A A 

Diohenvl Oxide B A A N N A Sodium Chlorate N A A B A 

Dowther A A A N N A Sodium Chlorde N B B A A A 

Ethan A A A A A N Soium Nitrie B A A A A 

Ether A A A N N N Soium Suate A B A A A A 

Ethvl Acetate B A A B N N Sodium Sude B A A A A A 

Ethv Chloride B 200 A A A A Sodium Thosu~ate B A A B A 

Ethvene Glvco A A A A A A Sovban Oil B B A N A A 

Ethvlene Oxide N A A N N N Steam an Hot Water A B A A N 

Fatt Acids N N A N A A Su~ur N B A A N N 

Ferous Chlorde N N N A A A Sulfuric Aci N N B N N A 

Rsh Oils B B A A Sulfurous Acd N N B N N A 

Gas-Natural A A A N A A Tararc Acid B A B A A 

Gasoline - Ethyl A A A N N A Tetrachloroethane B 75 A N N A 

Gasoline - Reaular A A A N A A Tumentine A A A N A A 

Glucse A A A A A A Varnish A A A N N A 

Glvcene A A A A A A Vineaar N N A A B A 

Helium Gas A A A A A A Water, Carated N B A A A A 

Hvdraulic Ruid (Pvdraull A A A N N A Water Chiled A B A A A A 

HydroCons (Aomatic N A A N N A Water, Distiled N B A A A A 

Hvdroaen Peroxide N N A A N A Water, Sa, Se A N A A A B 

Hydroqen Sulfde N B A A 70 N Wine B N A A A A 

Iodine N N N N N A Zinc Bromide N A A 

Isopropyl Acete B B N N Zinc Cvanide N N A A 

Kerosen A A A N A . A Zinc Su~ate N N A A A A 

(1) If # appears, material is recommended for use up to indicated temperature rF). (2) AB = Aluminum Bronze, CS = Carbn Steel, 316 = 316 Stainless Steel.
(3) If uncertain, please contact factory concerning valve compalibilty.

No representation, warranty or guarantee of compatibility, expressed or implied, is made by this Selection Guide due to the complex~y and almost infinite 
variations of mixtures, concentrations, temperatures and flow cond~ions possible in actual service. As a resu~, the end user must assume all responsibility 
for ultimate determination of value compatibil~y. .. 



INSTALLATION AND MAINTENANCE INSTRUCTIONS 

DUAL Disc CHECK VALVES


VALVE LOCATION AND ORIENTATION IN PIPING 

Check valves should be installed if possible a minimum linesVertical 

of 6 pipe diameters from other line elements,. I.e. · In the upward position. no special attention needs
elbows, pumps, valves, etc. to be given to the hinge post position. The only 
Horizontal lines exception being when mounted directly down-
· Valves installed in horizontal lines must be bolted stream of an elbow. In this case the hinge post 

in place with the hinge post in the vertical position, should be mounted perpendicular to the outer-
I.e. in such a manner that the hinge pin retainers most portion of the elbow. Consult factory for 
are at the top and bottom of the installed valve, vertical down flow applications. 
perpendicular to the flow. 

PRECAUTIONS 

· Do not install Series WT check valves directly · Series WT check valves should not be used in 
against another valve whereby the check valve severe pulsating services such as reciprocating 
discharges downstream directly into the valve. compressor discharges. 

· Do not install the valve whereby it directly · It is recommended that the check valves be 
discharges downstream into a tee or elbow fitting. installed a minimum of three pipe diameters 

downstream of a pump or compressor. 

MAINTENANCE 

Spence Series WT check valves are permanently lubricated and normally require no routine maintenance. 

RECONDITONING 

IMPORTANT! PRIOR TO DISASSEMBLY, VALVE · After observing the above precaution, remove the

MUST FIRST BE ISOLATED FROM SYSTEM valve from the pipeline and lay flat with open, 
PRESSURE AND FLOW. body cavity side facing up. Remove pipe plugs 

from top and bottom of body with a wrench~
Disc & Shaft Removal 
Insert a punch and lightly tap the top of the shaft

CAUTION! BEFORE ATTEMPTING THE until it is accessible on the other side of the body.
FOLLOWING SHAFT EXTRACTION, BE SURE TO Pull shaft through body to remove. The internals
PRESS A HAND OVER THE DISC SPRING. of the valve are now ready to be cleaned and
FAILURE TO DO THIS MAY RESULT IN PERSONAL inspected.
INJURY DUE TO THE SPRING" LAUNCHING" 
ITSELF UNEXPECTEDLY ONCE THE SHAFT IS 
PULLED FREE OF IT. 

REASSEMBLY 

Use new replacement parts, as required and a liberal body through the shaft opening on one side of the 
amount of general-purpose grease (such as Mystic JT- valve. Continue sliding the shaft through the disc,
6) on seals and machined mating surfaces. Reinsert spring and remaining shaft port the opposite side of 
the disc into the body cavity with the shaft holes inline the body. Install pipe plugs into the body using a good 
with top and bottom shaft port. Slide the shaft into the industrial grade thread sealant compound. 

. 



How To ORDER DUAL DISK CHECK VALVES


( 

150 we T 5 55 M N R P -1 
I I 

1 2 3 4 5 6 7 8 l 9 -10 
I 

6"150WT555MNRP-1 is a 6" 150 lb. wafer twin door check valve with a carbon steel body, 316 
SS discs, Inconel X-750 springs, metal seat and Nace compliance. 

Class - Box 1 End Detail - Box 8 
See Below F = Flat face (No Serrations) 

Body Type - Box 2 R = Raised face (Serrated Finish) 
RTJ = Ring JointWC = Wafer 

LC = Lug Size - Box 9 
Valve Type - Box 3 H = 2" S = 12" 

T = Dual Disk Check Valve J = 2-1/2" T = 14" 

Body Material - Box 4 
K = 3" U = 16" 

I = A 126-B Cast Iron 
M = 4" V = 18"

S = A216-WCB Carbon Steel 
SS = A351-CF8M Stainless Steel N = 5" W = 20" 

P = 6" X = 22"Disc Material - Box 5


B = Aluminum Bronze Q = 8" Y = 24" 

SS = Type 316 Stainless Steel R = 10" 

Seat Material - Box 6


M = Metal to metal Specials/Other - Box 10 

B = Buna-N 1 = NACE MR01-75 Compliance 
E = EPDM 2 = Grooved Seat Design. 
V = Viton 3 = Special Exernal Coating 

Spring Material - Box 7 4 = Special Internal Coating 

S =17-7PH 5 = Special N.D.E. 

SS = Type 316 SS 6 = Body Bearing 
X = Inconel X-750 7 = Retainerless Option 

N = Nace (X-750) 8 = Other Special 

DUAL DISK CHECK VALVE CURRENT PROGRAM 

1 - Size 2 - Class 3 - Body 4 - Valve 5 - Valve 6 - Disc 6 - Seat 8 - Spring 9 - End 
Type Type Material Material Material Material Detail 

2" - 30" 125 W T B, SS B S,SS FI 

2" - 12" 150 W T S,SS SS B,V,M S,SS R 
2" - 12" 300 W T S,SS SS B,V,M S,SS R 
2" - 3" 600 W T S,SS SS B,V,M S,SS R 

Note: 
Spence is continuously adding more dual disc check valves to our manufacturing/stocking program. 
Please consult factory if check valve required not shown. 

(\ 

.. 



General 

The SOR Type 1510 Electric Level Switch mounts into 
the side of a vesseL.


Electric switching action is provided by the float 
moving a magnet into the field of a hermetically 
sealed reed switch capsule. 

The unit may be mounted for either high or low liquid 
level alarm by rotating the switch body to the proper 
position. The body wrench flats provide for ease of 
rotation and proper positioning. See decal on 
housing. 

Design and specifications are subject to change 
without notice. 

Before Installation of the Level Switch 
1. Inspect the unit for any shipment damage.
2. Check for mechanical clearance of the float. Float

must move freely without binding throughout its 
stroke. 

3. Use an acceptable thread compound when install-
ing unit to ensure a leak-free fit and avoid thread 
galling. 

4. To achieve required function, install unit according
to the nameplate instructions shown here. 

THIS SIDE UP THIS SIDE UP 6N.C. (g LOW LEVEL N,C, (g HIGH LEVEL6 
131\31 H81H cP 'crN v 131\31 MOl cP 'CYN 

dn 30LS SIHl dn 30LS SIHl


Nameplate Position Nameplate Position 
for Low Level Alarm for High Level Alarm 

Type 1510 Side-Mount 

Electric Level Switch


General Instructions 
Linear _ mm Body

in. 

\ 

144.3 

5.68 

Installation 

The unit may be mounted in any of the following 
installation arrangements. 
a. 1-1/2" NPT half coupling (No full coupling).
b. 2" NPT full coupling. (Use in conjunction with

2 x 1-1/2" NPT bushing as required.) 
c. 2" NPT pipe tee. (Use in conjunction with 2 x 1-1/2"

NPT bushing as required.) 
d. Optional flanged mounting.

e. Optional chamber mounting.

Electrical Connection 

Ensure that wiring conforms to all applicable local and 
national electrical codes and install unit(s) according 
to relevant national and local safety codes. 

Electrical connection is free wire leads with a 1/2" 
NPT(F) conduit connection. Use two wrenches - one 
to hold hex conduit connection, the other to tighten 
conduit fitting. Switching element is a hermetically 
sealed reed switch. r-------

I SPST i

I Reed Switch i

I Capsule '
:~:i . I
I I
I _ _ _ _ _ _ _, tI 

Common Black Lead Normally Open White Leadr------.. 
I SPOT i

I Reed Switch 1 Normally Closed White Lead 

I Capsule i
I~i '": .:i I I, ,_______1 
Common Black Lead Normally Open Blue Lead 

Wiring schematic for DPDT relay option shown on 
reverse. 

NOTE: NC - indicates circuit is closed CAUTION: Do not exceed 1 amp (g 110 VAC or 3 
amps (g 28 VDC (resistive). High current input to 
switch will cause permanent damage to contacts.

For latest revision, see www.sorinc.com 
SOR Form 451 (06.01) Printed in USA Registered Quality System to iso 9001 Page 1 of 2 

v 



Wiring for DPDT Relay 

For Type 1510 Level Switches equipped with DPDT relays, a wiring schematic and pin position schematic is 
shown below. When the 1510 is actuated, the coil will energize and "make" both N01 and N02 while it will 
"break" NC1 and NC2. This provides a DPDT circuit. 

f..mu....u..~.~.~..~.~ 

2 8 7

IŠ~~:;ë~~~i:¡ r C2~:::~


SPowelr (:.umu.m...umum.__.m.u ¡ ~ Relay Coil i
uPPY i i

L.......uu.u.mum.u...u.....u.............J l n

3 4 5 6 
NO 1 NC 1 NC 2 NO 2 

1. Float in actuated position but no output signaL. a. No power supply. 
b. Switch damaged. (Replace.)

2. Float in de-actuated position but still receiving an a. Switch damaged. (Replace.) 
output signal. 

3. Control will not function when installed but operates a. Inadequate float travel. Float travel restricted by 
when removed from process connection. mounting nozzle. See Mounting Requirements. 

4. Liquid in vessel at the actuation level but unit does a. Leaky or collapsed float. (Replace.) 
not respond. b. Liquid specific gravity too low. 

c. Float stem bound up or dirty. (Clean.)

3130-091 SPST Hermetically Sealed Reed Switch Capsule 

3130-242 SPOT Hermetically Sealed Reed Switch Capsule 

3130-106 SPST Hermetically Sealed Reed Switch Capsule for CSA Certified units 

3130-243 SPOT Hermetically Sealed Reed Switch Capsule for CSA Certified units 

3130-052 316SS Float Assembly 

All information and specifications in this bulletin are current at the time of printing. Changes in product design 
and specifications may occur without notice. Contact the SOR representative in your area or the factory for the 
current revision of this bulletin. 

14685 West 105th Street, Lenexa, Kansas 66215 913-888-2630 Fax 913-888-0767 www.sorinc.com 

Page 2 of 2 Registered Quality System to ISO 9001 SOR Form 451 (06.01) Printed in USA 
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PolyBlend 
Model #PBlOO-OA (SP60L020L9) 
INSTALLATION, OPERATION, AND MAINTENANCE INFORMATION 

CONTENTS INSTALLATION 

Overview Warranty LOCATION 
Installation Appendixes 
Operation Drawings Select a location that provides:Maintenance 

Electrcal Supply 
READ THIS MAAL BEFORE YOU Potable Water (Clean) 

INSTALL, OPERATE, OR SERVICE THIS Proximity to the Point of Use 
Easy Handling and Storage of
UNT. Polymer 
Access to Unit 
Protection Against Severe Weather 

OVERVIEW 
UNACKIG 

SAFETY PRECAUTIONS 
Examne package contents for damage. Report any to 

o Ensure that the control panel is grounded to avoid freight forwarder. Check plastic bag(s) for contents 
against individual packing list(s).

possible electrcal shock or damage to equipment. .


o Before servcing, turn off all power and assure NOTE: Disregard any moisture; this unit was 
power "lockout" to avoid possible electrc shock. wet tested. 

o Disconnect external power to the control panel
 CONNCTIONSbefore removing or replacing fuses. 

Use Teflon tape on threads. Use joint compound 

SPECIFICATIONS (pipe dope) in small amounts, if necessary.
Do not .over-tighten fittings. 
msure that supply water pressure is less than 100

Pump Diaphragm psi.
mlet 1/2" FPT, Water Supply mstall water isolation valve with unions. 

5/8" Hose Barb, Polymer Supply msure that neat polymer feed line has a flooded 

Outlet 1/2" FPT, Solution Discharge suction. 
Water Capacity 100 GPH Primary 
Polymer Capacity 0.4 GPH NOTE: To enhance performance, reduce the 
Pressure Rating , 100 PSI number of piping turns and elevation changes. 
Electrcal Supply 120/1/60, 6 Amps 
Dimensions 23" Hx 10" Wx 16" D STORAGE 

Weight 51 lbs. 
Motor(s) (1) 1/6 lI, 120V AC, 3.6 AMS Store in atmosphere controlled environment. Protect 

from extreme temperature (above 110°F, 52°e, below 
32°, O°e) and wide ambie~t temperatue fluctuations. 

-
Protect from direct weather exposure, i.e., sun, rain, 
high wind, etc. 

- 1 -


PBlOO-O.4 (SP60102019) 



OPERATION 

GENERA 

This PolyBlend unit will perform the following


functions: meter polymer dosage, regulate mixing 
water, provide uniform dilution and activation, operate 
on-line continuously, and feed solution to the point of


use. 

Neat polymer from the metering pump and dilution 
water controlled by the solenoid valve enter the mixing 
chamber. Dilution and activation occur, yielding 
prepared solution ready for use. 

Neat polymer dosage rate is adjusted at pump face or 
at electronic controller (REM-ID, SCR, etc.). Primary 
dilution (and post dilution) water are controlled by 
individual flow control valves. 

START-UP 

Step 1: Switch pump to external mode at pump face. 
Step 2: Prime polymer pump, using priming kit 

provided with unit. 
Step 3: Place unit power switch in Off position. 
Step 4: Energize power circuit that feeds unit. 

Solenoid opens. Allow mixing chamber to fill 
with water by opening primary dilution water 
control valve. 

NOTE: Do not turn mixer motar on until 
chamber is filled with water, running dry will 
damage mechanical seal. 

Step 5: Place unit power switch in On position. 
Mixing chamber motor starts. 

Step 6: Access REM-1D controller to turn pump 
On/Off and for polymer output adjustment. 
Output can also be adjusted at pump face by 
varying the stroke length. 

NOTE: For optimum pump performance, 
keep stroke frequency as high as possible. 
This is done by decreasing the stroke length 
setting. More stroke repetition with a shorter 
length is better than fewer strokes with a long 

stroke length. If stroke length is too short'ee_


pump prime may .he affected. ' \


Step 7: Adjust water flow at mixing chamber by 
tuing control valve. (The other control valve


should be turned for post-dilution adjustment, 
if applicable.) 

NOTE: Do not run polymer pump unless 
water flow is established. Polymer alone can 
plug discharge plumbing. 

PRESSURWATER 

This unit is equipped with a differential pressure switch. 
It has been factory set. See Appendix for details. 

SOLUTION OUTPUT 

Unit output is determined by setting pump stroke


length and stroke frequency together with settng 
dilution water flow. Establish desired solution volume 
and solution concentration, then proceed. . '~-"" 

EXAPLE: 100 GPH (380 LPH) of .5% polymer 
solution desired. A 2 GPH (1.6 LPH) 
diaphragm pump is used. 

-- Determine neat polymer requirement.


(100 GPH) x (.005) = 0.5 GPH neat polymer 
(380 LPH)) x (.005) = 1.9 LPH neat polymer 

- Determine pump usage.

(0.5 GPH) -- (2 GPH) = 25% pump capacity
(1.9 LPH) -- (1.6 LPH) = 25% pump capacity

- Set Controls

A 2 GPH (7.6 LPH) pump ê 100% stroke length and 
25 strokes per minute will deliver 0.5 GPH (1.9 LPH). 
However, 2 GPH (7.6 LPH) pump ê 50% stroke 
length and 50 strokes pei minute wil also deliver 0.5 
GPH (1.9 LPH) with a more homogeneous mix. 

NOTE: Do not exceed polyme'( 
concentrations of 1 % in the PolyBlend. 

- 2 -
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MAINTENANCE 

, SHUDOWNS 

If out of servçe more than one week, flush mixing


chamber. " 

Turn pump off. 
Place unit power switch in On position to establish 
water flow for five minutes. 

If out of servce for more than two weeks, flush pump 
and mixing chamber.


Connect pump suction to a container of mineral oil 
(not water).
Place unit power switch in On position to establish 
water flow.


Turn pump on and ru for three miutes.


Tur pump off. 
Continue water flow for five additional minutes. 
Drain water from chamber and piping to prevent 
freezing. 

MAITENANCE 

1. Clean ancillar water and/or polymer strainers
, 

.' weekly. 

2. Flush.system monthly followig one week
procedure. . 

3. Refer to the appendix for specific information on

drawings, part identification, and components. 

RECOMMENDED SPAR PARTS


QTY. PART # DESCRITION 
1 K2341002 Kit includes parts below: 
1 SP-155HV Pump Liquid End 
1 7802910 Chamber Mechanical Seal 
1 1450318 Belt, Chamber 
1 1414001 Bearing, Chamber Base 
1 1410002 Bearing, Chamber Top 
1 28391-1 Pump Head 

PUM REPLACEMENT


PART #QTY. DESCRITION 
AA771-155PBX Pump 

SPECIAL TOOLS 

No special tools needed for operation, maintenance, 
and repair of components. 

LUBRICATION 

No lubrication is required. 

PREDICTED LIFE SPAN 

There is no predicted life span of wear parts as each 
application and operation varies. 

OPERATING PROCEDURS 

For normal operation, once settings are adjusted based 
on operation parameters, the system can simply be 
tued ON or OFF. Special operating instrctions for 
Seasonal operation do not apply. 

EMERGENCY OPERATING INSTRUCTIONS 

Emergency operating instrctions do not apply to


USFilter-Stranco equipment. In case of an emergency, 
TUR OFF POWER TO STOP RUNG. 

DISASSEMBLY, REPAIR. &REASSEMBL Y 

This equipment is an open-frame design. It allows for 
easy removal of all components. There are no special 
procedures for removal of parts. If assistance is 
required, contact USFilter Stranco Technical Servce 
at 800-882-6466. 

- 3 -
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PBIOO 

TROUBLESHOOTING GUIDE 

SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION 

NO WATER FLOW . Closed valve on water supply . Make sure valve is open 

. Blocked solenoid valve . Disassemble and clean valve 

. Closed or clogged discharge 
line 

. Remove any blockages or open 
any closed valves. 

. Rate control valve closed . Make sure valve is open 

PUMP WON'T PUMP 
CHEMICAL 

. 

. 

Pump is in off position 

No water flow 

. 

. 

Make sure pump is turned on 

Make sure all water valves (supply 
and discharge) are open 

. Blocked pump discharge line . Take discharge line apart, check 
for blockage and clean if necessary 

. Back pressure is too high . Reduce back pressure on unit 

. Differential pressure is too 
hiClh 

. Adjust pressure switch 

CLOGGED INJECTION 
CHECK VALVE 

. Debris or clumps in polymer . Check polymer supply for 
contamination 

. Valve is stuck open allowing 
water into polymer line 

. Remove valve from chamber and 
clean it 

PUMP WON'T STOP . Water flow is still established . Shut off water valve or power to the 
unit 

. Pump is in internal mode . Switch oumo to external mode 

- 4 -
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Differential"Pressure,Swilctl. . 

( 

Location of Differential Pressure 
 Switch 

The high pre$sure port connects to the inlet manifold between the 
solenoid Valve and the rotameter/rate-adjusting valve. The low 
pressure pon connects to the discharge sideof the rotameter. 

Function of Differential Pressure Switch 

The differential pressure switch ensures sufficient Water.f1ow is 
present before the polymer pump is energized. This integral, 
automatic s'afety feature elirrinatesthe problem of overfeeding 
neat polymerto an 
 application without proper dilution.' 

In operatiC!n~. the rate'valveis" adjusted to'producethe 'desired flow 
through the system. This causes a pressure drop to occur across 
the valve which is applied to the diferential pressure 'switch.


If supply pressure decreases enough to affect flow rate or if back 
pressure between the PolyBlend'and the ;point of' s'olution 
application increases enough to affect flow rate, thedifferentiaJ,: 
pressure across the rotameter 'and valve decreases~ This .cSÙses


power to be interruptedto.thepolymer pump andprevents" 
.damage to the mixing system caused by extremely 
 high viscosity 
developing in the mixing chamber. 

NOTICE: If system pressure or flow are not adeQuate, investigate 
the cause of lack of flow. (For example, inadequately sized piping


can produce inadequate flow.) To avoid undesirable water dilution 
conditions and damage to 
 equipment, do notbypas5 or adjust the 
differential pressure switch for a lower pressure/flow setting~ 

Question: Why doesn't the polymer pump turn off when I turn the water 
 off 
using the rotameter? 

The differential pressure switch senses flow on either side of a 
pressure drop. Because the rotàmeter is the sensing point; the . 
rotameter.closing is the only cause òf loss of flow that the diferential 
pressure switch cannot see. 

Test the 
 differential switch by tuming off the source w..ater or the 
discharge flow. (See step 5 on the next page.) 

5 



. Differential.. Pressure Switch.. ' 

SwitchAdjusting the Differential Pressure 


Adjust the PolyBIEmd differential pressure switch only if pressUre 
and 'flow to thesvstem are adeauate.' 

The .,adjustment logic is the"OPPQsiteof what you might. expect. , 
switches have ao red light (on'The PolyBlend differentiàl pressure 


water fl6w is tòolowthe I,eft side) that lights up whenever source 


pump isc;isabletd. Th~ pump stops pumping whenand the polymer 


the flow' is too loW; Low flow,maybefrom .Iack:of incoming water or 
pressure on.,the'outgoing side~,.,from 'too much back 

AdjUstent System Reaction 

1. Turn the PolyBlendrotameter until waterflow is at 
maximum on the flow gauge., '


2. 'Screwin the. diffrential pressure':knob"until,the,red,. Polymer pump is 
alarm light goes on. ," " " '" ' disabled. 

3. 'Back off the differential pressure knob'untilthe" red The'pumpstarts again;.." '
. 

alarm light goes off; , ., 
.. 

4. 4a. '.4b. ' 

If you want very close If you want to make the Step 4 determines how 
control of flow ,ieave the ' system "more forgivng" ''forgiving'' the system is 

prior to shutdown, . ' before it shuts down dueknob at this setting. 

tocontinue to turn the knob Inadequate flow. 
another 1-2 turns. 

, 

, At this setting,any loss' 'The furter you tumthe 
of now (as observed by , knob, the more .flow can 
the rotameter) results in . be lost before the pump 

being disabled. is disabled. ..the pump 


5. To test sensitiviy and operation, turn off the water at As the source or 
the source orthe solution at the discharge. , discharge is turned off, 

, the float in the flowmeter 
The float in the flow meter wil fall 'more for the control falls and the pump is 
knob settiiig described in step 4..than.,for 4a (abóve). disabled. 

6. Set the rotameter for the desirèèl flow. ' " , Retest (as in stepS). 
. ..
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CUSTOMIZING YOUR 
CHEMICAL FEED SYSTEM 

PRODUCT BULLETIN 

DIGITAL DISPLAY PUMP CONTROLLER 

Benefits 

. Provides remote control option


. Improves dosage control


. Enhances treatment program eff­


ciencies 
. Makes changing dosage easy


. Allows operator to link dosage to


process variables 
. Expands range of precise pump


control 
. Designed for industrial applica­

tions 

Features 

. Solid-state microprocessor core


. Push-button control


. Large, easy-to-read display


. Remote control


. Proportional control (4-20 mA


input) strokes-per-minute,


strokes-per-hour 
. Internal or external control


. NEMA 4X enclosure 

ga--~u.~===~ 
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- ------------- ------ -----

REM-1D
 Revised 3-01 

c- 2.19" i-

LMI PUMP 

(2 

Output to LMI Pump

cable and 4-pin connectors,


=\'-20mA lop,"(2 ft. supplied standard)


wires wil be tagged.
~~ at factory for

'J-301 J-302 proper connection


(toaking into connectors on REM-1 D) in field,


STRANCO PART NOS. NOTE: J-301 PIN NUMBERS CORRESPOND TO IDENTICAL PIN NUMBERS ON 
RM1974183 CABLE LMI PUMP REMOTE SIGNAL INPUT CONNECTORS.

2723001 3 PIN CONNECTOR

25643 4 PIN CONNECTOR


CONNECTIONS I J-301, J-302 I CABLE

INSIDE REM--1 D I CONNECTORS I CONNECTIONS 
T'2 WHIT I J-301. Pin *1 I REO future Use 1 
T'4 BLAK I J-301, Pin~:I I WHIT
T'3 GREEN I J-301, Pin 2 I GREEN
T /11 REO I J-301, Pin 4 I BLACK 

Power - (Common) 4-Pin Connector J-30.1
Pump Trig¡ier (+15VDC) 
Power + l+15VDC) 

T'6 BLACK I J-:102, Pin *2 I BLACK Signol Cbmmon:)3_Pin Connector J-302 
¡i~2~3~4~5~6~71. . . . . . . ~ T'7 GREEN I J-:102, Pin * 1 I WHIT

T 1/5 REO I J-:l02, Pin *:1 I REO 
External Control 

Future Use 4-20mADC 
4-20 mA Signal 220Sl Input Impedonce 

ZERO AND SPAN ADJUSTMENTS

Press MODE Key to enter external mode. 
1. To Set Disploy/Output Ranges: 2. To Calibrate 4mA Point: 

A. Press MODE key to enter external mode. A. Input 4mA into REM-l D. 

B. Press all 3 keys simultaneously and release. B. Press and hold DOWN ARROW key.


. SPM and SPH LEOs will light up. C. Press MODE key (while still pressing 
C. Use UP/DOWN ARROW keys to set maximum DOWN ARROW key). 

disploy range.
 3. To Calibrate 20mA Point:
D. Press MODE key to accept and then INTERNAL A. Input 20mA into REM-1 D. 

and EXTERNAL LEOs wil light up. B. Press and hold UP ARROW key. 
E. Use UP/DOWN ARROW keys to set minimum C. Press MODE key (while stil pressing 

display range. UP ARROW key). 
F. Press MODE key to accept and return to

normal operation. 
* NOTE: GASKET KIT PIN K7809901 AVAILABLE FOR PANEL MOUNTING.

===== =­U~==:=:-=
Stranco Products 

P.O. Box 389
Bradley, IL 60915 U.S.A 

800.882.6466 phone


815.932.8154 phone


815.939.9845 fax


http://www.stranco.com 
~ 2002USFilrer


Lit No. IH-0702 .víVENVI 
En1Ü.öe;ñi ccprn)'
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DIAPHRAGM PUMP INFORMATION 
i
/ 

WARNING: ALWAYS wear protective 
clothìng, face shield, safety glasses and gloves 
when working near or performing and 
maintenance or replacement on your pump. See 
MSDS Shèet from polymer supplier foe 
additional precautions. 

OUTPUT ADJUSTMENT CONTROLS 

In most external controlled pumps the uppermost 
knob serves as speed control. Graduations for 
the Speed Knob appear directly on the face of the 
control paneL. The largest knob below is StrokeControl. . 

1. Speed adjustment: Speed control provides 
adjustment of the percent of maximum strokes 
per minute. Turing ths clockwise increase 

stroke frequency. Note AA7 Series Only: 
When operating pump in the external mode, the 
speed control knob should be fully turned counter 
clockwise. A click indicates pump is in external 
mode. 

2. Stroke Adjustment; Stroke control 

provides adjustment of percent of maximum 
Liquifrarri(diaphragm) travel. Turing this knob 
counterclòckwise increases percent output per 
stroke. Only adjust while pump is running. 

PRIMING THE PUMP 

Hold tip of syringe firmly in fitting with one 
hand while using the other hand to pull back on 
plunger. Repeat until a small amount of polymer 
is drawn into the syringe. The pump is now 
primed. 

PUMP CALIBRATION 

Perform calibration if your system application 
requires it. Normally calibration is NOT required. 

You wil need: 
- A watch 
- A calculator 
- Calibrated cylinder (with at least 1000 ml 

( capacity. 

hose or tubing (same I.D. as- Length of 

pump ports) 

connections to the1. Maintain all usual 

except disconnect the polymerPolyBlend unit 


suction line at pump input. The flow meter and 
pump setting should be those used for normal 
service. 

2. Connect hose or tubing to the pump input.
Place the free end of the tubing in the graduated 
cylinder. 

3. Fil the cylinder with polymer to its
measured capacity (for exámple,1000 ml etc.). 

4. Tur on the metering pump. Allow the

pump to run until all air has been exhausted from 
the tubing and pump and polymer is injected into 
the mixing chamber. 

5. Stop the pump.

6. Refill the cylinder to the measured
capacity. 

7. Start the pump again, and start timing as
the pump runs. For best results, let the pump run 

the polymerlong enough to pump at least half of 


out of the graduated cylinder. (in general, the 
longer the calibration period, the greater the


the measurement).accuracy of 


8. Stop the pump. Record the time and level
ofthe polymer remaining in the cylinder. Fil in 
the following equation to find the volume of 

time (a minute,polymer pumped per one unit of 


an hour, or a day).


Starting ml - Remainng ml = ml/Time 
Calibration period 

9. Compare the actual volume pumped to the
desired volume, and adjust pump controls. 

10. Check volume again to confirm the new
settings. 

9 



! PRESSURE CONTROL 
(B and C series only) 

A capped potentiometer is located on the face 
plate of the' diaphragm pump. This potentiometer 
is for pressure control or power to the pump 
solenoid. Since the PolyBlend unit is equipped 
with a 20 PSI backpressure/check valve, the 
potentiometer should be set for full power or full 
clockwise. 
NOTE: This is preset at the factory. In a case 
where obvious over-pumping is present, this 
potentiometer may be adjusted counter­
clockwise. 

LiQuIfram (Diaphra2m) Replacement 

When replacing the Liquifram, valve balls, seal 
rings and the injection check valve spring should 
also be replaced. 

1. Carefully depressurize, drain and
disconnect the pump discharge and suction lines. 
Place the suction tubing into a container of 
mineral oiL. Turn the pump on to flush the head 
assembly. Once the pump head has been flushed, 
lift the suction tubing out of the mineral oil and 
continue to pump air into the pump head until the 
pump head is purged. 

2. Start the pump. While running, set the
stroke knob to zero and turn the pump off. 

NOTE: See section on proper zeroing. 

3. With the unit off, unscrew the Liquifram
by carefully grasping the outer edge of the 
Liquifram and turning it counter clockwise. 
Discard old Liquifram disk if so equipped (locate 
behind the Liquifram) and check that the size 
code matches the size code on the replacement 
Liquifram (see illustration). 

4. Reinstall the disk so alignment pin on the

disk (if 
 present) seats in the recessed hole in the 
EPU. 

WARNING: Take care not to scratch the Teflon 
face of the new Liquifram. 

10 

For Series B, C, & E For Series A, J, & P 

Specer 

NOTE: 
Size co marngs for pumps 
supplied wi 6.0 Uqulfams N Spacer 
(diaphragms) shuld be rere

to the 6.0 Black Adaper, not th 
3.0 Spac

5. Start the pump and turn the stroke knob to
the setting indicated on the Stroke Setting Chart 
which matches the pump model number located 
on the pump dataplate. With the pump stoking 
(running), screw on the new Liquifram clockwise 
Until the center begins to buckle inward. Stop the 
pump. 

LiQuifram Stroke Settin2 Chart 

Pump Series Stroke Knob Settings 
All AA, Bn, cn, 90% 
C77 70% 

edge of the Liquifram6. Grasp the outer 

and adjust by screwing it in or out so that the 
center of the Liquifram is flush with the outside 

the spacer edge (see illustration).of 

INCORRECT CORRECT INCORRECT 

(Uquifram~ is flush with spacer and straight edge.) 

7. Once the Liquif¡am is properly
positioned, remount the pump head to the spacer 
using the four (4) screws. Tighten in a crisscross 
pattern. After one week of operation, recheck the


screws and tighten if necessary. 



Seal Rinl!. Ball and Injection Check Valve 
Sprinl! Replacement 

1. Carefully depressurize, drain and
disconnect the discharge and suction lines. Place


the suction tubing into a container of mineral oiL. 
Turn the pump on to flush the head assembly. 
After flushing, lift the suction tubing out of the 
mineral oil and continue to pump air into the 
pump head until the pump head is purged. If the 
liquid cannot be pumped due to Liquifram 
ruptue, with protective gloves, carefully


disconnect the tubing and four screws to remove 
the head. Iinerse the head in mineral oil or 
other neutralizing solution. 

valves,IMORTANT: Before disassembling 


note the orientation of seal ring and balL. (See 
ilustration). 

2. Carefully disconnect one tubing

connection and fitting at a time and remove the 
worn seal ring and balL. Carefully loosen sealing 
by prying side to side :using a small screw driver 
through the center hole of the seal ring. 

3. Install new seal ring and ball in each
location. 
IMPORTANT: Note correct orientation. 

4. Install the new spring valve in the
Injection Check Valve. 

Seal Ring, Ball and Injection Check Valve 
Spring Replacement 

Order of Installation 

Check Pump for Proper Zeroinl! 
(Stroke Knob) 

1. With pump running, turn stroke knob
counter clockwise toward zero or end of black or


red band. 

2. LISTEN to the clicking as the pump is
running. The pump should operate quietly at the 
zero position (no clicking). 

3. If the pump continues to click at zero or
stops clicking before zero is reached, the pump 
must be reset. 

( 
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Type I - Push on Knob 
Rezeroin2 and Stroke Knob Disassembly and 
Assembly 

1. Remove stroke knob from the pump by
grasping the knob firmly and pulling it toward 
you. 

2. Pry off the yellow cap.

3. Place the knob on a flat surface.

4. Using needle nose pliers, squeeze the
iner section up together while lifting the outer


section up. 

5. Push the iner section back onto the "D"

shaped stroke shaft. 

6. With the pump running, zero the pump by
tuing the inner section of the knob counter 
clockwise until the pump stops clicking. 

the knob so7. Position the outer section of 

that the pointer aligns with zero on the nameplate 
or end of the black or red band. 

8. Push down on the outer section (a snap
sound indicates pars are locked together). 

9. Replace the yellow cap over the outer
section of the knob, aligning the tabs on the cap 
with the slots inside the knob. 

Stroke Knob A..embly (Typ I) 

Kn Pont~ 
Kn Ba 

!' 

S 
T . 
o 
K 
E 

S 
T . a 
K 
E 

Type ITI Collet Knob 
Rezeroin2 and Stroke Knob Disassembly and 
Assembly 

1. Remove yellow cap.

2. Hold knob with soft jaw pliers.

3. Disconnect knob by loosening 5/16"

(8mm) collet nut. There is no need to remove nut. 

4. Remove knob by pulling towards you.

5. With pump running, zero the pump using
a screwdriver to turn the stroke shaft counter­
clockwise until the pump just stops clicking. 

6. Pump is now zeroed.

the low7. Position knob at zero, or the end of 

range band, and tighten 5/16" (8mm) collet nut. 

8. Replace yellow cap.
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Bodine E1ednc Co., 2500 W. Brdley Pi., Chicago.Ii. 6018 U.S.A 

Congratulations. . . and thanks on your selec­
tion of a Bodine Motor /Gearmotor. With your 
new drive unit you wil find yourself enjoying 
the same high performance and relatively 
trouble free operation that have been charac­
teristic of Bodine products since 1905. We call 
¡tAPE (After.DeliverY.conomies). 

The Bodine Electñc Company prides itself on 
the quality of design and manufacture of its 
products. Great care is taken in an attempt to 
provide products free of defective design. work­
manship. or materials. It wil be considered a 
favor to have cases of unsatisfactory service 
from Bodine prodo-cls brought to our attention. 

SAFETY. 
'The use of electñc motors and generators. like 
that of all other utilization of concentrated 
power, is potentially hazardous. The degree of 
hazard can be greatly reduced by proper design. 
selection, installation, and use, but hazards 
cannot be completely eliminated. The reduction 
of hazard is the joint responsibilty of the user. 
the manufacturer of the dñven or driving equip­
ment. . and the manufacturer of the motor or 
generator:'. 

Bodine products are designed and manufac­
tured to comply to applicable safety standards 
and in particular to those issued by ANSI


(American National Standards Institue), NEMA 
(National Electñcal Manufacturers Associa-

tion);U:b(Unde....riters laboratorîes.-Inc,), and 
CSA ¡Canadian Standards Association). 

Most Bodine products are "third party ap­
proved" with respect to construction. Motors 
and gBarmDtors having component recognition 
by U.l. Inc. have a "C'. or .. 'i" symbol in the 
left-most unlabeled space on the bottom row of 
their nameplates. Those that are CSA certified 
have a "~" maik in the same location. If you 
.need specific information regarding the "third 
party approval" of Bodine products, contact 
your Bodine representative, or the home offce. 

However. since even well-built apparatus 
can be installed or operated in a hazardous 
manner, it is important that safety considera. 
tiDns be observed by the user. With respect to 
the load and environment. the user must prop­
erly select instalL, and use the apparatus-for 
guidance on all three aspects see safety stand. 
ards publication No. ANSI/NEMA MG-2.. 

.Standards Publication No. ANSI/NEMA 
MG.2. "Safety Standard for Construc­


tion and Guide for Selection, Installa­
tion and Use of Electric Motors and 
Generators:' 

Available from: 

National Electñcal M anufacturersAssoc. 
2101 L Street N.W. 
Washington, D.C. 20037, U.S.A 

SELECTION 

Before proceeding with the installation. the 
user should review the application to confinn 
that the proper dñve has been selected. This 
should be done after reading this notice and all 
applicable safety standards. If in doubt. con­
tact your Bodine Representative or the Home 
Office if there is no Representative in your area. 
Any selection Dr application suggestions made 
by Bodine are only to assistthe customer-and 
in all cases, detennination of fitness for


purpose or use is solely the customer s


responsibility. 

Unless otherwise agreed to by Bodine. all 

nameplate ratings are based on the following 
normal operating conditions: 

1. Duty-8 hours per day; 5 days per week if
nameplated continuous duty (CONT) with. 
out frequent reversals or starts and stops. 
Products intended for intermittent duty


show a time rating.nn.the.nameplate.based 
on keeping the winding temperature within 
the maximum allowable temperatue of the 
insulation system when the motor is
started 
with windings within 5°C of the ambient 
temperature. 

2. Ambient temperature 0 to 40°C (104°F).
3. load-Uniform and free from shock or high

inertia. 
4. Voltage-Within 10% of nameplate rating.
5. Frequency-Within 5% ofnamBplate rating.

6. Combined vañation of voltage and fre-
quency-Within a totR1 of 10% providing 
frequency variation does not exceed 5%. 

Consult Bodine if variations from the above 
conditions are contempated. 

INSTALLATio N


It is the responsibility of the equipment manu­
facturer or individual installng the apparatus to 
take dilgent care in installng it. The National 
Electrical Code (NEC), sound local electñcal and 
safety codes. and when applicable, the Occu­
pational Safety and Health Act (OSHA) should 
be_ followed. when installng the. apparatus to 
reduce hazards to persons and propert. 

Inspection' 

Examine for damage from shipment before con. 
necting. Any c1aim(s). for shipping damage 
should be made to the freight carrier. Do not 
attempt to turn the output shaft of agearmotor 
with an externally applied torque arm. 

Mounting 

Any screws. or similar devices. that penetrate 
the motor frame either for mounting the Bodine 
product or mounting something to the product 
should be limited in length so as not to come in 
contact with. or in close proximity to, intended 
features that conduct electricity. Spacings as 
high as .158" may be required based on


voltages and circuitry involved. Consult factory 
if necessary. 

Preferred mounting positions for Bodine


products are ilustrated in selection literature. 
Gearmotor mountings other than those shown 
are not recommended on some gearmotors due 
to la) the possibility of gearhead lubricant 
leakage into the motor portion and (bl possible 
leakage from gearhead breather and oil level 
holes. Also. for parallel-shaft gearmotors, the 
proper lubricant quantity provided for horizontal 
mounting is not sufficientvertical mounting,for 

By making the proper adjustments (normally


done at the factory), mountings other than the 
preferred positions of gearmotors are possible. 

Connection 

Follow nameplate for voltage, frequency, and 
phase of power supply. SeB accompanying


wiring diagram as to connections for rotation 
(and capacitor, resistor. relay, protector, if 
required). When connecting, make sure that 
your motor/ gearmotor is securely and 
adequately grounded-failure to ground

properly may cause serious injury to personnel 
(If wiring diagram shipped with drive unit 
becomes lost or missing, contact Bodine, pro­
viding serial number (NO) and (TYPE) infor­
malion shown on the nameplate of the unit). 
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Wiring 

For wire sizes and electrical connections refer 
to the National Electric Code (NEC)-Article 
430-"Motors, Motor Circuits, and Control­
lers" and/or applicable local area codes. If 
extension c~r~s are used. they should be kept 
short for minimum"voltage drop:-long'or.in-
adequately sized cords can cause motor
failure 
particularly with hard startng loads whe~ 
current drawtends to be at its highest 

USE 

Additional Safety Considerations 
T~e chance of electricshocks, fires. or explo. 
sions can be reduced by giving proper consider­
ation to the use of grounding, thermal Bndover 
current protection. type of enclosure. and good 
maintenance procedures.


The_following information supplements the 
foregoing safety considerations: This informa­
tion is not purported to be all-inclusive and the 
aforementioned references should be consulted. 

1. Do not insert objects into the ventilation
openings of products. 

2. Sparking of starting switches in AC motors
so equipped, and of brushes
in commutator 
type motors. can bB expected during nor­
mal operation, In addition, open-type


enclosures may eject flame in the event of 
an insulation failure. Therefore. avoid. pro. 
tect from. or prevent the presence of flam­
mable or combustible materials in the area 
of motors/gearmotors. 

3. Bodine totally enclosed products are not
explosion proof Dr dust igniton
proof nor 
does Bodine offer such products for hazar­
dous locations (flammable/explosive gas. 
vapor. dust). When dealing with hazai:ous 
locations. an approved explosion proof or 
dust ignition proof product is the recom. 
mended approach. Exceptions are allowed 
by the National Electrical Code: The NEC 
and the NEMA safety standard should be 
stu~ied thoroughly before exercising this 
option. 

4. Open. ventilated motors are suitable for
clean. dry locations where cooling air is not 
restñcted. Enclosed motors/geannotors


are suitable for dirt. damp locations. For 
outdoor use. wash downs, etc., enclosed 
motors must be protected by a cover
while 
stil allowing adequate air flow. 

5. Moisture will increase the electrical shock
hazard of electrical insulation. Therefore 
consideration should be given to the avoi 
ance of (or protection from) liquids in the 
area of motors. Use of totally enclosed 
motors/ geannotors will reduce the hazard 
if all openings are sealed. 

6. Products equipped with thermal protectors
are labeled 'THERMAllY PROTECTD:' If 

-~¡severe over-loading, jamming. or - other 
abnormal opBrating conditions occur. such 

~ heat sensitive protectors operate to open 
the electric power supply circuit Motors/ 
gearnotors witb "automatic" thermal pro. ~1 

tectors MUST NOT be used where auto- :\~ 
matic restarting of the drive unit could be ¡lj 
hazardous in that clothing or parts of the 
human body could be in electrical or
physic 21 

cal contact with a machine that starts 
unexpectedly when the thermal protector 
cools down. MANUAL RESET protectors or 
suitable electric supply disconnect de. 
vices/procedures should be used where


such hazards could be created. 



7. The windings of DC stepper motors, or on brush-type motDrs/ gearmotors). on the nameplate. For example; NCI 
their switching transistors. must be dis- Clean regularly to prevent dirt and dust from 10DD (where the identifying designa­

connected from the DC power source to interfering with ventilation or clogging moving tors ale ilustrated and a '0' indicates 
the location of any other number pravoid unexpected motion. If not, ex- parts. 

traneous signals could turn on the power Brush Type Miltors/6earmotors-The wear 
letter). Refil". 1 O"gearheads to the in­
dicated oil level with a good quality rust

transistors andgenerate motiDn_ rate of brushes is dependent upon many para- and oxidation inhibited oil conforming to
8. Some oil-type capacitors contain a non- meters (armBture speed. amperage duty cycle. AGMA#5 (SAE#50 non-detergent) with

PCB impregnate which is flammable, Such humidity. etc.). For optimum perfonnance. 
a viscosityrange of 918.1122 SUS êcapacitors are identified by means of a brush-type motors and geannotors need 100°F, \liscosity index of 90 minimum,Warning label and. in addition, are periodic user-maintenance. The maintenance and pour point of OOF (minus 17.BOC)

,. stamped "NON-PCB." The user has to pro- interval is best detennined by the user_Inspect 
max., or Bodine lubricant #LO-3B.

vide at least .57 in. (14.5mm) clearance brushes regularly for wear (replace in same 
beyond the terminal blades for case axial position). Replace brushes when their 

Do not over-fiL. 

expansion to allow an internal safety length is less than V. inch pmm). Periodically 
switch to permanently open and elec- remove carbon dust from commutator and 2. Oil Lubricated 6earmotors other than 
trically disconnect the capacitor. The inside the motor-this can be accomplished by Type ".10": These gearmotors can be 
internal pressure sensitive switch is de- occasionally wiping them with a clean. dry. non- identified as follows: examine the no' 
signed to prevent the expulsion of the linting cloth. Do not use lubricants Dr solvents menclature in ihe 'TYPE" box on the 
flammable dielectric medium if excessive on the commutator.If necessary. use No. 0000 nameplate; if any of the combinations of 

temperalures are generated by electrical or finer sandpaper only to dress the commuta- numbers and letters defined below ap­

operation. Do not discard such capacitors tor. Do not use solvents on a non-metallc end- pear after a hyphen. the geannotor is oil 

into open fire as excessive external heat shield if the product is so equipped. lubricated. (The identifying designators 
could cause them to exolode. are ilustrated and a "(1' symbol indi-

Products EmployingCapacitors-Before servic- cates the position of any other' number
9. Motors/ geannotors which employ capaci- ing mDtors/geannotors employing capacitors. or letter).

tors. can develop more than nameplate always discharge the capacitor by placing a
voltage across the capacitor and/ or before touching -3DRHl -5DRL .3DRJconductor across its terminals 

capacitor winding (depending on design). the tenninals with any part of your body. -5F -5N -5H 
Also. overdrive voltages may be many Examples: NCI-34RHl (-3DRHl)
times greater than a stepper motor s con- 3205BEPM-5F (-5F)
tinuous voltage rating. Suitable precau- LUBRICATIONIIISTRUCTIONS 

Refill these gearmotors to oil
tions should be taken when applying Motor Ba/J Bearings (not gearhead bearings)- level indi­
such motors. are grease lubricated and do not normally re- cated on the respective producl with a 

10. Abnormal conditions such as cut-out quire re-Iubrication or replacement for a period good quality wonn gear oil confonning 

switch failure. or a partial winding failure of approximately five years if run under normal to AGMA #5 EP compounded (SAE #90) 

can very occasionally cause some AC operating conditions (defined above). More oiL. or Bodine lubricant #LO-23. Do not 

motors/gearmotors to start in a direction adverse conditions generally require more fre- over-fil. 

reverse from normaL. Also. use a capaci- quent servicing. Do not over-grease ball bear- 3. Note: For test and run-in of geannotors
tance or resistance value other than that ings as shortened life can result. that are applied to equipment for resale. 

" recommended for Hy-Sync™ motors may 
result in unpredictable reverse operation. Motor Sleeve Bearings (not gearhead sleeve remove red plastic vent hole plug from 

oil fil vent hole. If gearmotor may be 
Susceptabilty to unplanned reversing bearings)-sleeve bearing motors are identi­


under such conditions is greatest when the fied by the preSBnce of oil holes or oilers on the tipped during shipment replace plastic 

motor's actualload is light relative to it's motor endshields. Motor sleeve bearings plug and include instructions to remove 
the plug before operating the gearmotor.

rated load. One.way clutches Dr similar should be re-Iubricated eVBry six months or 

devices are advisable if unexpected re- 1000 operational hours (whichever comes first) B. Grease Lubricated Gearmotors: Grease lu-
verse rotation is unsafe in the application. when used under normal operating conditions bricated geaimotors can be identified as

as defined above. For motors under (4) inches follows: examine the nomenclature in the11_ 00 not rely upon self-locking gears Dr per- in diameter. re-Iubricate with 5-6 drops of.SAE 'TYPE" box on the nameplate; If any of themanent magnet. stepper. Hy-Sync™. or No. 10 non-detergent oil (Bodine #LO-30). For combinations of numbers. and letters de-energized motors to hold a load in place if larger diameter motors. re-Iubricate with 5-6 fined below appeBr after a hyphen. the gear-movement could result in personal injury. drops of SAE #20 non-detergent oil (Bodine motor is grease lubricated. (The locationsMechanical looking devices should be #LO-17). More severe conditions will require of the identifying designators are ilustratedused in such applications. more frequent servicing. Do not over-lubricate. and a '0' symbol indicates the position of
12. For motors driven by electronic controls. do

not use a function of the control for safety Gearhead Lubrication-Geannotors consists of any other number or letter). 

interlock purposes. An independent switch a motor portion and a gearhead portion. The -2DA .2Dl -lOR -IDRW -3DA' 
previous sections dealt with motor bearings- -lDRG -3DRH -5DR" -WD -ED -FD

or relay should be used. On stepper

E~ motors. the device should be between the the following text concems gearhead (gear and Examples: NSI-12R (-lOR)
(
Ii: control and the motor. gear-shalt bearing) lubrication. 42R5BFCI-E3 (-ED) 

theK Before Starting A. Oil Lubricated Gearmotors (identified by The above gearmotors are supplied with 
level sight gauge or plug suffcient grease to last for the "design~:.. presence of an oil 

i: 1. Before attempting to start, check all con- marked "Oil level". Oil lubricated gear- life" of the gearmDtors. Some right-ngle 
t~, nections and fuses. heads are shipped with a red plastic plug in gearheads may have oilers on their output 

to' 2. Proper consideration should be given to ro- their vent holes. Remove red plastic plug shaft hubs. The oilers should be relubricated 
every three months with 5-6 drops of SAEtating members: Before starting. be sure from oil fillvent hole before starting. (Gear­¡, #20 non-detergent oil (Bodine #LO-17).keys. pulleys, etc. are securely fastened. box miist be vented to prevent internal pres-

Ii. Proper guards should be provided to prevent sure build-up as the unit heats up.) When C. General- The above recommended lubri.
v hazards to personnel while rotating. operating under normal operating condi- cants may be purchased in one pint con­

3. Other mechanical considerations include tions. check oil level every 4 to 5 months or tainers from the Bodine Electric Company.
proper mounting and alignment of products 600 operating hours-whichever occurs 2500 West Bradley Place. Chicago. Ilinoisl': 
and safe loads on shafting and gearing. first. 6061 B. U.S.A.. or a Bodine Authorized Ser­!' 

1. Type '~IO" Gearheads: These gear- vice Center. Gearmotors should be re.lubri.;': Startng 
cated only with recommended lubricants formotors are identified by the "10" ap­

1. The motor / gearmotor should be test-started pearing alter a hyphen in the TYPE box maximum life 01'gears. bearings;'and seals: 
in an unloaded stale (because of possible 
reaction torque, the drive should be securely 
mounted when starting-even when un- BODINE LIMITED WARRANTY 

The Bodine Electtio Company wam all produot. malllaolUed by h 10 be hee 01 deleolS in wiirlanstip andloaded). 
motsiials when. Use~ iinei NOnnÐl Onemtng .~ndi1íol1 on wlen aplied in ni:ordance with nameplate

2. If the d.rive unit does not start promptly and ,pecifiteiill Thi, wa"oity ,hall be in ellect loi.a peiiod III iwolve moolli !rim dale III puii:a,. 01 eighteen
run smoothly. disconnect at once. irnlli from dal,oriiufacture which..,, mes firs 

Tho Ildine E1eclñ, Company win repai or replace al ils.iition. any 01 ilS pioducts which has been lound 103. If unable to correct the problem, contact
your purchase source. or a Bodine Author- be derectiva and is wiihin ihe wiinly penod. pr..ided ihat the product is shipped lri¡hi prepaid. wiih previous 

authonzalioi.to Bodin'" plant in Chitlo.lIinoit 6061B U.S.A.. "10 Jh Maie" Bodine Auhoried Smice
ized Service Center. describing the trouble Cenler. Ai its.iiiiim all reum shipments ara F.O.B. Bodines plant 01 Aulhoñed SèJ'ios Ceoler. Bodine is nol
in detaiL. Include the serial number. type, reponsible fOl r'!va\ installatioii or any oihèt incidental ..pen.a, incurrd in shippi!1the product 10 or 

and other nameplate data. Do not dismantle Irimlldine.: . ..,. ., 
the product-unless authorized by Bodine. This. ""lfMliy is in liel III ai omar oxprid 01 impied warramolurl (but nol rimiléd 10) i"y 
removing screws voids the warranty. implied vmriire. oliien:baahilit lod/orfitn Inr a peidOllar US or purpose. 

Bodin.'s liabilty iindr thi, waanty shall ba solely limited In rapair 01 repla,ement 01 the Bodine product 
within, the warrnty period an Ildina shall not be fiable. Uner any oiri:umslanOSs, for aný oimequential. ( 

I\AINTENANCE incdenial 01 indiiect.d;iages or expanses assciated with Ihe ""manled piodot. 
Coinnwlatoc,s .S.~/Of bnih welU and iis BSrBiod effects are a narmal oCtrrnce and are nof covered by

IMPORTANT-Before servicing or working on this waiinly unles. otherse 'agreed Ie by Bodine iii wniing.
equipment disconnect power source (this ap- Arr BodinB proud \vhicl is damaged due to mi!lse, abuse. neglio!nce elr has been modified or dismantled 
plies especially to equipment using automatic wiihoul ihe knowedge or wrtten consent of Bodine, is nol ,oveied bV ihis wily. 
restart devices instead of manual restart de. 
vices and when examining or repiacing brushes Motor/Gearmotor Serial No Purchase Dalp Installed By 
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SKINNER VALVE =iParker Hannifin Corpration 
95 Edgewo Avenue

New Britain, CT 06051 Cle & IndusCo 
Telephone (860) 827-2300 IOM7218 

INSTALLATION, OPERATING & MAINTENANCE INSTRUCTIONS 
2-WAY N.C. AND N.O. PILOT OPERATED VALVES C. E:


3/8", 112", 3/4" and 1" NPT 
1-1/4",1-1/2" and 2" NPT 

WATER VALVE TYPES: 73218 

DESCRIPTION 

The 7321 B valves are 2-way, plot o~rated diaphragm


valves requiring a minimum operating pressure differential 
to Insure valve oj)ration. Valver are available in nonnally


. closed (N.C.) and nonnally .i;in version of brass


construion. Valves may be ordere with either NEMA 2,


4, 4X integrated coils for ordinary . locations or NEMA 4, 
4X, 7, and 9 for hazardous locations: Divisions i and II; 
Class I. Groups A, B, C, and 0; Clas II, Groups E, F, and 
G. Additional soienoid coils and enclosures are offered as
described in our catalog. 

PRINCIPLES OF OPERATION 

Normallv Closed ~:' 73218


De-energized: A flow arrow on. the body Indicates flow 
direction. Ports are not marked. Pressure is connected 
to the ,inlet port. The fluid enters the valve below the 
diaphragm asembly, flows through the diaphragm bleed 
hole' and flUs th cavity above the diaphragm. The 
diaphragm is pressed against the main orifice by the force 
of the plunger spring and the fluid pressure sealing the 
main orifice. The plunger seals the diaphragm pilot orifice 
and there is no flow through the valve. 

Energized: Low differential pressure operation: With very 
low differential pressure, energizing the coil creates a 
magnetic force suficient to lift the plunger off the pilot 
orifice and vents the pressure above the diaphragm. The
venting creates a pressure imbalance acros the 
diaphragm, Which causes the diaphragm to open the valve 
main orifice allowing flow through the valve. The valve wil 
remain open as long as the coil is energized. 

Metering Valves (Closing Sped): 

Metering described is optional- these descriptions and 
. operating instructions apply only to valves that have been 
equipped with the appropriate metering.-

Screw fully closed -¿~~~t:-:.~+~... "''':..._-- Valve always open - '
_ I Speed Control Closed


Screw fully open ­
Max. closing speed~ê~:


Valves with the metering screw feature locted in the


cover function the same as the above valves except 
during c\nergizing lne closing of the diaphragm

assembly is slowed tf"adjustment of a speed control 
metering ~tem.


\
Manual Overrdes Valv~.s: 

Manual overrdes described are optional - thse

descriptions and operating instrutions apply only to 
valves that have been equipped with the approriate 

" 
manual overrde. 

$ 
~. 

iJ : '\- --..-+ ­
! I 

1 i~I Fig. 


The unit is shipped with a manual overrde feature. The 
manual control is used to operate the valve without


connecting the coil. The slotted control screw has two 
positions: 
Closed: To funciion, tum the slotted screw component 
located in the cover below the sleeve tube so the letter .C" 
is in the upper position of the screw head (Fig. 1 j. 
Open: To function, turn th slotted screw head so the 
letter "A" is in the upper position of the screw head (Fig. 
2). 

Normallv Ooen tv: 73228


De-energized: A flow arrow on the body indicates flow 
direction. Ports are not marked. Pressure is connected 
to the inlet port. The fluid enters the valve below the 
diaphragm assembly lifting the diaphragm open allowing 
flow through the valve. The valve wil remain opn as long 
as the coil is de-energized. ~ 

Energized: The plunger moves, closing the pilot or/fice,
which causes the pressure to build up above the 
diaphragm. The increased .pressure and the diaphragm 
spring cause the diaphragm to close the main orifice, 

- i Speed Control Open Page 1
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stopping flow through the valve. Th valve wil remain malfunction. Clean periodically depending on service 
closed as long as the coil is energized. . conditions. 

Lubrication: Lubrication is not required although air line~ When the valve is removed from the box, the 
lùbrication will substantially increase valve lie.

diaphragm wil be closed. Une presure wil open the


valve. CAUTION: Valve types with an ME" in the 10th position of 
part number have part made from ethylenø proplyene 

CAUTON: A minimum operating pressure differential is 
rubber and must not be exposed to petroleum based 

other hydrocartns.lubricants or

required for proper valve operation. Consult nameplate .. 

rating. ELECTRICAL CONNECnON: Electrical supply must 
conform to nameplate rating. Connect coil leads or

FLUID CODES terminals to the electrical circuit using standard electrical 
practices in compliance with local authorities and the

Usted below are the codes utilzed by Underwriers National Elecrical Code. .. 
Laboratories (UL) and the Canadian Standards

Asociation (CSA) for various common fluids. The codes Do not power coil unti it has been fited and the retai~ing
for those fluids that are approved or certified by the washer and screw have been installed to prevent possible 
agencIes for use with each valve are printed on the coil damage from overheating.
outside of the Individual packaging.fl WARNING: Valves to be InstBlled in Hazrdous 
CODE Loctions mut be outitted with Hazrdous Location coils 

S 
W 

Steam 
Water,or other aqueus nonflammable 

only. Verify nameplate data .and coil part numbr before 
installng the valve. 

liquids WARNING: Tum off electrical power before ccmnecting 
the valve to the power source.

For th maxmum fluid temperatures. as well as valve 
ambient limitations. check the valve part number on the If the coil assembly is located in an inconvenient
nameplate and refer to the catalog. orientation, it may be reoriented to faciltate installation. 

Loosen coil assembly nut, rotate coil assembly to desired
INSTALLATION INSTRUc.0NS '. . position, and then retighten the nut with an input torque of

43-53 in-lbs. --.. . .'

Mounting positon and pressure limits: Valves can be 
mounted directly on piping and are designed to operate in DIN Coli and Various Cable Option Terminations: 
any position. .Hówever, for optimum life and performance Loosen cable screw and remove plastic housing from DIN 
the valves should be mounted vertically upright -so as to coil. Do not. remove the gasket from the DIN spades on
minimize wear and reduce the possibilit of foreign matter the coiL. Separate the plastic block from the housing with
accumulating inside the sleeve area possibly resulting in a small screwdriver to expose the electrical terminations.
valve failure Feed the lead wires through the piN connector housing 

and attach them to the appropriate screw terminaL. Snap
Une pressure must conform to nameplate rating. the plastic block back into place. Replace the plastic 

housing onto the DIN spades and tighten the screws. :0
Piping: Remove protecive closures from the pons. secure the housing and coil together. Apply 20 to 30 10­
Conne line presure to the upstream port. An arrow on Ibs. torque to the mountingscrew.
the bo indicates diretion of flow. Use of Teflon tape, 
thread compound or sealants are permissible, but should DIN Coli and Terminal Box Asembly (Call I Option 
be applied sparingly to male pipe threadS only. Codes 01 DB, D2DB, D3DB): Loosen cover screws and 

swing cover 900 toward the conduit hub in order to access
CAUlN: Do not allow foreign particles, Teflon tape, or the interior space. Separate the plastic block containing
thread compound to enter valve. Only the wrench flats the screw terminals from . 'C; metal enclosure using a
provided on the body ports should be used in applying the small Flathead screwdriver, Ft'ed the lead wires through
torque. Tightening torque should not exceed the following the conduit hub and attach them to the appropriate screw
values for each port size: terminaL. For electrical connection within the terminal box,
3/" NPT - 250 in-Ibs. 1/2" NPT - 350 in-Ibs. use field wire that is rated for 900 C or greater. Snap the
314" NPT - 450 in-Ibs. 1" NPT - 600 in-Ibs. plastic block back into place inside the metal enclosure.
1-1/4" NPT -700 in-Ibs. 1-112" NPT - 750 in-Ibs. Replace the cover and hand-tighten the cover screws.
2" NPT - 950 in-Ibs. Place the gasket over the DIN spades on the coil and 
Do not use sleeve or enclosure as a lever when press the terminal box and coil together. Secure the
applying torque. Connect outlet line to opposite port. terminal box to the coil using" the mounting screw 
Only use wrench flats provided on the body when applying provided. Apply 20 to 30 in-Ibs. torque to the mounting 
torque. screw. 

Media filtration: For protection of the valve, install a Screw Terminal Coli and Terminal Box Asembly (Coli
suitable strainer or filter in the inlet side as close to the I Option Codes S1TB, S2TB, S3TB): L.oos~n cov~r 
valve as possible. Recommended strainer of1 00 microns screws and swing cover 900 toward the conduit hu~ 10 
or better. Dirt or foreign material in the media may cause order to access the interior space. Feed the lead wires 
excessive leakage, wear, or in exceptional cases, through the conduit hub and attach them to the 
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appropriate screw terminaL For electrical connecion 
within the terminal bóx, use field wire that is rated for 900 
C or greater. Replace the covør and hand-tighten the


cover screws; Press the terminal box and coil together. 
Secure the terminal box to the coil using the mounting


screw provided. Apply 20 to 30 in-Ibs. torque to the 
mounting screw. 

CAUTON: When the DIN or Screw Terminal coils are 
used with the Terminal Box Asembly. be sure to apply a 
wrench to the wrench flats on the conduit hub when 
installng electrical conduit. 

Coil/enclosure temperature: Standard valves are 
supplied with coils designed for continuous dut service. 
Normal free space must be provided for proper ventiatìon. 
When the coil is energized continuously for long periods 
of time, the coil asembly wil become hot. The coil is 
designed to operate permanently under these conditionS. 
Any excessive heating wil be indicated by smoking and/or 
odor of burning coil insulation. 

For the maxmum valve ambient conditions, as well as the 
. fluid temperatures,check the valve part number on the 
nameplate and refer to the catalog to determine the 
maximum temperatures. 

MAINTENANCE 

Note: Depending on service conditions, fluid being used, 
fitration, and lubrication, it may be required to periodically 
clean anelor replace worn components. See Disassembly 
Instructions. 
CAUTION: Do not expose plastic or~/astomeric materials 
to any type of commercial cleaning fluid. Parts should be 
cleaned with a mild soap and water solution. 

DISASSEMBLY INSTRUCTIONS 

WARNING: Depressurize system and turn off electrical 
power to the valve before attempting repair. 

The valve body need not be removed from the line. 

To remove the coli assembly: 

For both ordinary and hazardous location constructions, 
unscrew the nut on the top 01 the coil assembly. The 
wave washer and coil assembly can now be removed. 

To disassemble the pressure vesel:


CAUTION: Do not use a pipe wrench directly on the 
sleeve tube. 

Use a 7/8" (22mm) wrench or an adjustable wrench to 
remove the sleeve tube. The plunger, retum spring and 
flange seal may be removed. 

Unscrew the four (4) or (6) cover screws. The diaphragm 
assembly, retum spring, and O-ring can now be removed. 
On metering valves, the speed control feature can also be 
removed at this time. "the cover cannot be easily lifted 

, \ 011 the body, laterally tap the cover or gently pry the cover 
from the body. Care must be taken not to damage the 
diaphragm. cover or body. 

Replacement Part: When ordering replacement parts 
kits, spe valve number and vohage from nameplate.

Parts kits are available for each valve. Part included in 
each kit are marked Wih an asterisk (-). Se section


drawing and component tabulation. 

REASSEMBLY INSTRUCTIONS 

WARNING: Valves equipped with Hardous Loction

coils must use Hazrdous Loction replacement coils 
only. Verify nameplate data and coil part numbr before 
installng the replacement coil. 

To rea88emble the presure vessl:


Refer to exploded view drawings. Assemble the O-ring 
into the body groove. For valves with the metering


feature, replace the O-rings and reassemble the speed 
control device at this time. Install the diaphragm


assembly into the body. Making sure the diaphragm tab is 
located over the outlet port of th bod. Una up th 
diaphragm bolt holes wih the approrite boh and flow


holes in the body. Install the screws and tighten screw 
with a torque of 70-80 In.lbs for the 3/- and 11Z 51%es 

arid 125-150 in-Ibs for the larger port size valves. AVOid 
damaging the main orifice when placing the diaphragm 
assembly in the valve. ,~ 

Install the manual overrde (where applicable) Into the 
cover prior to sleeve assembly. Insert the manual

override into the valve.cover. Rotate the overrde unl the 
large flat surface of the overridè Is facig out of the cover. 
This orientation is required lor proper sleeve assembly. 

.11 the sleeve was removed from the cover, install th 
plunger and spring into the sleeve. Tighten the sleeve 
assembly with an input torque of 230-250 in-Ibs. 

With the coil assembly repositioned on the sleeve, slide 
the wave washer over the sleeve and tighten coil 
assembly nut with an input torque of 43-53 in-Ibs. 

After re-assembly. it is advisable to thoroughly check for 
leakage and for correct operation of the valve. 

Refer to the Installation Instructions for remaining 
installation procedures. 
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.-1.r, 

-,TROUBLE SHOOTING

PROBLEM . . PROCEOURE 

Valve f!'ils to operate. 1. Check electrical supply with voltmeter. Voltage must 
agree with nameplate rating. 

2. Check coil with ohmmeter lor shorted or open coiL. 
3. Make sure that pressure complied with nameplate 

ratina. 
Valve is sluggish or inoperative - electrical supply and 1. Disassemble valve as per the Disassembly 
pressure check oul; Instructions. Clean out any extraneous matter. The 

plunger must be free to move without binding. 
2: Check the diaphragm for tears and for clogged or 

obstructed bleed hole or pilot orilice. Tom diaphragm 
must be replaced. 

3. Check all soñnas. il broken. reDlace. 
Extemalleakage at sleeve flange to cover joint. 1. Check that sleeve is torqued to 260270 in.lbs; . 

2. Check flanae seal for damaae. Reolace if defective. 
Extemalleakage at flange joint between body and cover. 1. Check that cover screws are torqued with an input 

torque per reassembly instructions. If leakage 
persists. replacement of diaphragm assembly or 
flange O-ring may be required anelor bodies or covers 
with damaged sealing surfaces may have to be 

. replaced. 
Exemalleakaoe at meteñna soeed control device. 1. Check O-rinas for damaae. Reolace if necessaiy. 
Intemal Leakage 1. Disassemble valve as per the Disassembly 

Instructions. Remove extraneous matter. Clean parts 
in a mild soap and wate.r solution. 

2. Examine diaphragm sealing surface for dirt. Remove 
all loreign particles. Exmine oriice for nicks. 
Damaged parts must be repaired or replaced. 

3. Check plunaer retum sorina. Reolace if broken. 

Part 
1 

2 
3 
4 
5 
6 
7 
B 

,~ 
. PanS included in reair kit. Contact Par\er Skinner Valve


for repair kit number based on selected valve.
..... 

Nor.ai 1)' Closed Valve (typi eel) 

DECLARATION 
Parkets Skinner Valve Division certifies its valve appliance products comply with the essential requirements of the applicable 
European Community Directives, We hereby confimi that the appliance has been manufactured in compliance with the applicable 
standards and is intended for installation in a machine or application where commissioning is prohibited unti evidence has ben 
provided that the machine or application is also in compliance with EC directiVes. 

The data supplied in the Skinner valve catalogs and general Installation. Operating & Maintenance Instructions are to be consulted 
and pertinent accident prevention regulations followed during product installation and use. Any unauthorized work penomied on the 
pruct by the purchaser or by third parties can impair its function and relieves Parker Hannlfin of all warrnty claims and liability for 
any misuse and resulting damage. 

A separate Declaration of Conformity or Manufacturets declaration is available upon request. Please provide valve identification 
numbers and order serial numbers of products concemed. 
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High Pressure.injectionQuil Is areuséd 
to inject che.micalspumpedby 
meteringPlJrrPs intbth€


turbulentiiciwzbrïe of 
high pTessurewater 
or steam lines. MODEL f1C-3tEi-50 

· Use to 3,000 psi. 

· Built~incheckvalve


· AvailãbleihPVC,Kynar, 
31655 andC-20 

19 



Corporation §tops 
~,ODEl .,~Sl6~~î~,;.' prl'~~' IvAXIJllIM

with Quills ,.JEMP." 

cs"sócpv(b ...... CPVC:; "425 psi, .10Ò~fft3iOcF' 

Features ~(S'75'Pci" ..... CRYe '\nSpsil00fH3¡OC). 

'CSZ5~VÇ~SP, - .r.pYÇ,'12S,psi ;lqO?I')t~7,tC)' 
. Protection chain prevents withdrawal CSijÖÖ;.PVG; ," (rYe'. ./";fZs'psid r;4òå~fd~l~(i) 

before Corporation Stop is closed C510QPVCSp. CPVC125pši,' "lOQoE(37900)"'; 

· Operating pressures to 150 psi GS;SOcKY, lÇyriar . ....150psi. .'lOooJ;J9a~C)' 
CS'7~"KY ..Kýhar.. . JSO'psi ;.'2ÒO.F'(93~é);

· Quill available in Corrosion-resistant 
CS-ioO"KY Kynar 150 psi200°E(93°C) lNPT 

CPVC, Kynar, 316 stainless steel and 
CS'SO-316 316SS1S0 psi 250oU1l 1°C) .1/2NPT 

Carpenter 20-Cb3 
(S;7S;316 316S5 150 psi 250?Hl,21°C) '3l4..NPJ'.,' 

· Corporation Stop (brass only) (5-100-316 31655 150pši .. 2s0oE'(1ii~C)' 'lNPT;" 
available with 1/2 ", 3/4" or 1" (S,SO-(20 Cc.0;Cb3150psi2500E(121 ~C); 1/2 NPT. 

process connections (5'75-C20 C-2Û'Cb3150 psi .',2S0oE'(12,1oC) ....3/4NPT 

· Quill connection 1/2" female (S'100-C20 CZO'Cb3 . '.150 psi2S0~Fni1°C) ....J.'NPT'.-.. 

all models 
AR~camm~ndatian 

· Install a check valve and isolation valve at the inlet 
of the quill for ease of maintenance. .~ I 

i 
Bt 

(MAX.) . !..High Pressure Injection Quills
tSpeciallengths are available up to 24".with Built-in Check Valves 

Featur~s Recamm~ndatiDns 
· Built-in Spring Loaded Check on all models . For lines smaller than 4" diameter, trim 

· High pressure to 3,000 psi quill so chemical is released near center of 
line. Use as is for lines over 4" diameter.· Available in PVC, Kynar, 316 stainless steel and Carpenter 20-Cb3 

. Install with "Telltale" V-notch facing 
u'NI',PRESS. 'MAXIMUM ,~(lNN,SIZE upstream so flow strikes angled face at.... MODEL 

.'(MAX;) - 'TÉMI';..... 
end of quill for most rapid dispersal of150 psi 100~F(37~C) 1/2" 

1000~(3rè) . 3/4" injected chemicaL. 

3000pši .. 750°F(400'C) 1/2" . For maintenance ease, installation of an 
3000 psi 7.50°F.(400°C) 3/4" isolation valve, rated above line operating 
3000 psi 7S0°F(400~() . pressure, immediately behind the quill 
3000 psi 750°F(400~C) is recommended. 

150 psi 200°F (93°C) 

150 psi 200°F (93°C) 

*Has slotted end, 1- -- FLOW .5-1/4" -~.i 
~ ....'1 -"-I'II-12-3/4"t -- 1­t5pecial lengths are 

available up to 24".
 ~ --~~=:=~~ - ~--­
\\ 
5/16" DIA, ORIFICE 

SOLD BY: ~ 

P.O. Box 247. Lansdale, PA 19446-0247 
Tel: 215-699-8700. Fax: 215-699-0370 

\) 
Toll-Free Tel: 1-888-3NEPTUNE (1-888-363-7886) 
Toll-Free Fax: 1-800-255-4017 
Web Site: http://www.neptune1.com 
E-mail: pump(ineptune1.com ~ 2003 Neptune (hemical Pump (0., Inc. All Rights Reserved Bulletin (5-03 PIN ZL1 05625 Printed in U.s.A, 
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1

2

3

4
5

6

7

8

9

10
11

12

13

14
15

16
17

18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

( OVERALL 

ITEM PIN DESCRITION QTY UM 

10342 TUBING, 3/8" OD X 1/4" ID, POLYETHYLENE 1.00 FT 

10746 BRACKET, PUM 2.00 EA 

13 6400 1 BASE SUB-ASSY. PB100-0 1.00 EA 

1450318 BELT 1.00 EA 

1600312 BOLT, RH, 1/4-20 X 3/4 SS 8.00 EA 

1600324 BOLT, HH, 1/4-20 X 1-1/2 SS (CAP SCREW) 2.00 EA 

1600366 BOLT, HH, 1/4-20 Xl SS 4.00 EA 

1890001 BUMER, RUBBER 4.00 EA 

1983001 
1984005 

CABLE, ASSY, 110V, 8FT, GROUNED, MALE PLG,16/3 
CABLE ASSY. 

1.00 
1.00 

EA 
EA 

******* 

2383001 
CHAER ASSY, MIXG SML FRM (SEE SECTION) 
CHASSIS, BACK 

1.00 
1.00 

EA 
EA 

2383002 CHASSIS, FRONT 1.00 EA 

26033 VALVE 1.00 EA 

2846006 CONTROLLER, REM-lD 1.00 EA 

2930004 CPLG, PVC, SCH80 1/2 FPT 1.00 EA 

2930420 CPLG, RED, SS 1/2 X 1/4 FT X T 1.00 EA 

3579864 ELBOW, CONDUIT 1.00 EA 

3581604 ELBOW, 90, BRASS 3/80D X 3/8 MPT 1.00 EA 

4681310 BELT GUAR 1.00 EA 

5551209 LABEL, WATER FLOW 2.00 EA 

5551210 LABEL, POL YBLEND 1.00 EA 

5554000 LABEL, SERI PLATE 1.00 EA 

5902001 MOTOR 1.00 EA 

5963028 NIPPLE, SS 1/4 X 4" 1.00 EA 

6020031 NUT, 1/4-20, HEX SS 6.00 EA 

6020962 NUT, 8-32, HEX 2.00 EA 

7771558 SCREW, MACH, SS PAN lI, PHIL, 8-32 X 1/2 2.00 EA 

7772506 SCREW, MACH, 304SS PAN lI, SLTD, 10-32 X 3/8 2.00 EA 

7772508 
8140001 

SCREW, MACH, 10-32 X 1/2, SLTD PS, SS 
SPACER 

8.00 
2.00 

EA 
EA 

8141001 SPACER, MOTOR SHIM 3.00 EA 

8724903 SWITCH, DIFF. PRESSUR 1.00 EA 

9414002 TUBE BRADED SS, 1/2" MPT X 3/8" MPT X 14" LG* 1.00 EA 

9571301 VALVE SOLENOID 1.00 EA 

9740300 WASHER, SS, FLAT 1/4" 9.00 EA 

9740330 WASHER, SS, INT TOOTH, 1/4" 4.00 EA 

9748300 WASHER, SS, FLAT 1/8" 1.00 EA 

AA771-155PBX PUM (SEE SECTION) 1.00 EA 

RM702060 CONDUIT, SEALTITE 3/8" 1.00 FT 

RM9414061 TUBE, RIGID 304 SS 3/8"OD X 1/4"ID 1.00 FT 
******* FLOWMETER (SEE SECTION) 1.00 EA 

1672002 BOX JUCTION SUB-ASSY. 1.00 EA 

100 
T -004 
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MIXING CHAMBER SP2340003
-í 
i 

ITEM PART NO. 

1 1410002 
2 1414001 
3 1419001 
4 SP2124008 
5 SP2124009 
6 2650001 
7 2650002 
8 5173304 
9 5173305 
10 5551002 
11 6020031 
12 6023031 
13 6091801 
14 6676002 
15 7071201 
16 7772216 
17 7772506 
18 7802910 
19 7854303 

20* 8140005 
21 8143011 
22 8603002 
23 8603004 
24 9412606 
25 9572304 
26 9740300 
27 8143010 

DESCRIPTION QTY. 

BEARING 1 

BEARING, THRUST 1 

BEARING, FLANGE CARRIER 1 

CAP, TOP, MIXING CHAMBER 1 

CAP, BOTTOM, MIXING CHAMBER 1 

COLLAR, 1/2" I.D. 1 

COLLAR, 3/4" I.D. 2 

IMPELLER 1 

IMPELLER, SECONDARY 1 

LABEL - DISCHARGE 1 

NUT, HEX HD., 1/4"-20 12 

NUT, ACORN, 1/4"-20, S.S. 4 

O-RING 2 

PLATE, BAFFLE 1 

PULLEY 1 

SCREW, 10-32 X 1" 2 

SCREW, 10-32 X 3/8" 1 

SEAL, MECHANICAL 1 

SHAFT, IMPELLER 1 

SPACER ROD 2 

SPACER 2 

STUD 2 

ROD 4 

TUBE, ACRYLIC 1 

VALVE, INJ. CHECK 1 

WASHER, FLAT, 1/4" 9 

1SPACER 

*Factory personnel identify item #20 as part RM6600021, which must be cut to a 
length of 6-3/4 inches. For replacements, request PIN 8140005 to receive spacer 
rods, which are pre-cut to the appropriate length. 

. 

.. 

,\ 

MC-SP2340003 
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FLOWMETER 
( 

ITEM PART NO. DESCRIPTION QTY. UM 

1 . 4291102 FLOWMETER, KING, 100GPH 1 EA 

2 6091301 O-RIG, BUNA N 2 EA 

3 1040093 ADAPTER, SPUD 1 EA 

4 2735634 CONNECTOR, TUBE, 1/4" FPT X 3/8" OD COMPo 1 EA 

5 1048401 ADAPTER, FLOWMETER 1 EA 

6 9579301 VALVE, KIG 1 EA 

Flowmeter Assembly - PIN 4301102 

\ 

FM-ll02 
29 
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STRANCO PRODUCTS TELEPHONE 815-932-8154 
P.O.BOX 389 800-882-6466 
BRADLEY,IL 60915 FACSIMILE 815-939-9845 

PolyBlend 
Model #PB200-2 (SP60102020)


INSTALLATION, OPERATION, AND MAINTENANCE INFORMATION 

CONTENTS 

Overview Warranty 
Installation Appendixes 
Operation Drawings 
Maintenance 

READ THIS MANAL BEFORE YOU

INSTALL, OPERATE, OR SERVICE THIS 
UNT. 

OVERVIW 

SAFETY PRECAUTIONS 

D Ensure that the control panel is grounded to avoid 

) possible electrical shock or damage to equipment.


D Before servcing, tu off all power and assure

power "lockout" to avoid possible electrc shock. 

D Disconnect external power to the control panel 
before removing or replacing fuses. 

SPECIFICATIONS 

Pump 
Inlet 

Outlet 
Water Capacity 

Polymer Capacity 
Pressure Rating 
Electrcal Supply


Dimensions 
Weight 
Motor(s) 

Diaphragm 
1/2" FPT, Water Supply 
5/8" Hose Barb, Polymer Supply 
3/4" FPT, Solution Discharge 
100 GPH Primary ­


100 GPH Post Dilution -
2.0 GPH '
100 PSI 
120/1/60, 6 Amps 
27" H x 12" W x 16" D 
65 lbs. 

AMS(1) 1/6 HP, L20V AC, 3.6 

INSTALLATION 

. LOCATION 

Select a location that provides: 

Electrcal Supply 
Potable Water (Clean) 
Proximity to the Point of Use 
Easy Handling and Storage ofPolyner 

· Access to Unit


Protection Against Severe Weather 

UN ACIUNG


Examine package contents for damage. Report any to 
freight forwarder. Check plastic bag(s) for contents


against individual packing list(s). 

NOTE: Disregard any moisture; this unit was 
wet tested. 

CONNCTIONS 

Use Teflon tape on threads. Use joint compound 
necessary.

(pipe dope) in small amounts, if 


Do not over-tighten fittings. 
msure that supply water pressure is less than 100 
psi. 
mstall water isolation valve with unions. 
msure that neat polymer feed line has a flooded 
suction. 

NOTE: To enhance performance, reduce the 
number of piping turns and elevation changes.


STORAGE 

Store in atmosphere controlled environment. Protect 
from extreme temperatue (above 110°F, 52°C, below 
32°, O°e) and wide ambient temperatue fluctuations. 

Protect from direct weather exposure, i.e., sun, rain, 
high wind, etc. 

- i -
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OPERATION 

GENERA 

This PolyBlend unit wil perform the following


functions: meter polymer dosage, regulate mixing 
water, provide 
 uniform dilution and activation, operate 
on-line continuously, and feed solution to the point of


use. 

Neat polymer from the metering pump and dilution 
water controlled by the solenoid valve enter the mixing 
chamber. Dilution and activation occur, yielding 
prepared solution ready for use. 

Neat polymer dosage rate is adjusted at pump face or 
at electronic controller (RM-1D, SCR, etc.). Primary 
dilution (and post dilution) water are controlled by 
individual flow control valves. 

START-UP 

Step 1: Switch pump to external mode at pump face. 
Step 2: Prime polymer pump, using priming kit 

provided with unit. 
position.Step 3: Place unit power switch in Off 


Step 4: Energize power circuit that feeds unit. 
Solenoid opens. Allow mixing chamber to fill 
with water by opening primary dilution water 
control valve.


NOTE: Do not turn mixer motor on until 
chamber is filled with water, running dry wil 
damage mechanical seal. 

Step 5: Place unit power switch in On position. 
Mixing chamber motor starts. 

Step 6: Access REM- 1D controller to tur pump


On/Off and for polymer output adjustment. 
Output can also be adjusted at pump face by 
varying the stroke length. 

NOTE: For optimum pump performance, 
keep stroke frequency as high as possible. 
This is. done by decreasing the stroke length 
setting. More stroke repetition with a shorter 
length is better than fewer strokes with a long 
stroke length. If stroke length is too short, 
pump prime may be affected. 

byStep 7: Adjust water flow at mixmg chamber 


turning control valve. (The other control valve 
should be turned for post-dilution adjustment..~.~
if applicable.) . (


NOTE: Do not run polymer pump unless 
water flow is established. Polymer alone can 
plug discharge plumbing. 

WATER PRESSUR 

This unit is equipped with a differential pressure switch. 
It has been factory set. See Appendix for details. 

SOLUTION OUTPUT 

Unit output is determined by settng pump stroke 
length and stroke frequency together with setting. 

Establish desired solution volumedilution water flow. 


and solution concentration, then proceed. 

EXALE: 100 GPH (380 LPH) of .5% polymer 
solution desired. A 2 GPH (7.6 LPH) 
diaphragm pump is used. 

- Determine neat polymer requirement.

(100 GPH) x (.005) = 0.5 GPH neat polymer 
(380 LPH)) x (.005) = 1.9 LPH neat polymer 

- Determine pump usage.

(0.5 GPH) -7 (2 GPH) = 25% pump capacity
(1.9 LPH) -7 (7.6 LPH) = 25% pump capacity

- Set Controls

A 2 GPH (7.6 LPH) pump ê 100% stroke length and 
25 strokes per minute will deliver 0.5 GPH (1.9 LPH). 
However, 2 GPH (7.6 LPH) pump ê 5q% stroke 
length and 50 strokes per minute wil also deliver 0.5 
GPH (1.9 LPH) with a more homogeneous mix. 

NOTE: Do not exceed polymer . 
concentrations of 1 % in the PolyBlend. 

- 2 -
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MANTENANCE 

( ~HUOWNS


If out of servce more than one week, flush miing 
chamber. 

Tur pump off. 
Place unit power switch in On position to establish 
water flow for five miutes. 

If out of servce for more than two weeks, flush pump 
and mixing chamber. 

Connect pump suction to a container of mineral oil 
(not water).
Place unit power switch in On position to establish 
water flow. 
Tur pump on and run for three miutes. 
Tur pump off. 
Continue water flow for five additional minutes. 
Drain water from chamber and piping to prevent


freezing. 

MAENANCE 

1. Clean ancilary water and/or polymer strainers
weekly. 

,I 2. 
Flush system monthly followig one week

procedure. 

3. Refer to the appendix for specific information on

drawings, part identification, and components. 

RECOMMENDED SPAR PARTS 

QTY. PART # DESCRITION 
1 K2341003 Kit includes pars below: 
1 SP-75HV Pump Liquid End 
1 7802910 Chamber Mechanical Seal 
1 1450318 Belt, Chamber 
1 1414001 Bearing, Chamber Base 
1 1410002 Bearing, Chamber Top 
1 . 26040-1 Pump Head 

PUMP REPLACEMENT 

QTY. PART # DESCRITION 
AA761-75PBX Pump 

SPECIAL TOOLS 

No special tools needed for operation,

maintenance, and repair of components. 

LUBRICATION 

No lubrication is required. 

PREDICTED LIFE SPAN 

There is no predicted life span of wear parts as each 
application and operation varies. 

OPERATING PROCEDURS 

For normal operation, once settings are adjusted based 
on operation parameters, the system can simply be 
turned ON or OFF. Special operating instrctions for 
Seasonal operation do not apply. 

EMERGENCY OPERATING INSTRUCTIONS 

Emergency operating instrctions do not apply to


USFilter-Stranco equipment. hi case of an emergency, 
TUR OFF POWER TO STOP RUNG. 

DISASSEMBLY, REPAIR, & REASSEMBLY 

This equipment is an open-frame design. It allows for 
easy removal of all components. There are no special 
procedures for removal of parts. If assistance is 
required, contact USFilter Stranco Technical Service 
at 800-882-6466. 

- 3 -
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PB200 
TROUBLESHOOTING GUIDE 

SYMPTOM 

NO WATERFLOW 

PUMP WON'T PUM 
CHEMICAL 

CLOGGED INJECTION 
CHECK VALVE 

PUMP WON'T STOP


POSSIBLE CAUSE CORRCTIVE ACTION 

. Closed valve on water supply . Make sure valve is open 

. Blocked solenoid valve . Disassemble and clean valve 

. Closed or clogged discharge . Remove any blockages or open any 
line closed valves 

. Rate control valve closed · Make sure valve is open 

. Pump is in off position · Make sure pump is turned on 

· No water flow . Make sure all water valves (supply 
and discharge) are open 

· Blocked pump discharge line . Take discharge line apart, check for 
blockage and clean if necessary 

· Back pressure is too high . Reduce back pressure on unit 

. Differential pressure is too high . Adjust pressure switch 

· Debris or clumps in polymer . Check polymer supply for 
contamination 

· Valve is stuck open allowing . Remove valve from chamber and 
water into polymer line clean it 

. Water flow is stil established . Shut off water valve or power to the 
unit 

. Pump is in internal mode . Switch pump to external mode 

- 4 -
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Differential ..Pressure,Switch.. 

Location of Differential Pressure 
 Switch . 

The high pressure port connects to the inlet manifold between the 
solenoid valve and the rotameter/rate~adjusting valve. The low 
pressure pori connects to the discharge sideuof the rotarneter. 

Function of Differential Pressure Switcll 

The differential pressure switch ensures sufficient ""ater .flow is 
present before the polymer pump is energized; This integral, 

the problem of overfeedingautomatic safety feature eliminates 


neat polymerto an 
 application without proper dilution.' 

In operation;.the rate valve is" adjusted to'produce the desired flow 
through the system. This causes a .pressure drop to occur across 
the valve which is applied to the differential pressure 'switch. 

If supply pressure decreases enough to affect flow rate or if back 
pressure between the polyBlend'and the'po:int of' s'olution .


application increases enough to affect flow rate, the differential'. 
pressure across the rotameter 'and valve dacrease's~ This clauses 

power to be interrupted to 'the polymer pump and prevents' 
damage to the mixing system caused by extremely high viscosit~ 
developing in the mixing chamber. 

NOTICE: If system pressure or flow are not adeauate,investigate 
the cause of lack of flow. (For example, inadequately sized piping


can produce inadequate flow.) To avoid undesirable water dilution 
conditions and damage to 
 equipment.. do nofbypass or adjust th,e 
differential pressure switch for a lower pressure/flow settlng~' 

offQuestion: Why doesn't the polymer pump turn off when I turn the water 


using the rotameter? 

flow on either side of aThe differential pressure switch senses 


pressure drop. Because the rotameter is the sensing poiiif the 
rotameter.closing is the only cause of loss of flow that the diferential 
pressure switch cannot see. 

differential switch by turning off the source water or theTest the 


discharge flow. (See step 5 on the next page.) ..


5 



, Differential, Pr~ssute Switch" 

Adjusting the Differential Pressure 
 Switch 

Adjust the PolyBland differential pressure switch only if pressÙre 
and flow to thesvstem are adeauate. 

The.,adjustm.ent logic 
 is the.,oppasi,teof wh~t you mjght. expect. , ' 
switches have aored light (on'The PolyBlend diferential pressure 


the left side) that lights up whenever source water f~6w is too .low 
and the polymer pump is disabl.eid. The, pump stops pumping when 
the flow is too low; Low flow may be from 'Iack'ofincomingwater or 

from too much back. pressure on 
 the outgoing sjde~. 

Adjustrent System Reaction 

1. Turn the PolyBlend 'rotameter until waterflow is at 
maximum on the flow gauge., '


2. . "diffrential pressure;:knQb, untiLthe,red,., . , Polymer pump is 'Screw .in the 


alarm light 
 goes on. '. : ' disabled. 
'. 

3. Back off the differential pressure knob'until the: red' The' pump starts aga:iÍ1;.. ... 
alarm light goes off; 

.. 

4. 48. ' 4b. 

If you want very close If you want to make the Step 4 detennines how 
control of flow. leave the system "more forgivng" 

.. 
"forgiving" the system is 

knob at this' setting. ' prior to shutdown, before It shuts down due 
continue to to'turn the knob InadeQuate flow. 
another 1-2 tunis. 

.; 
, At this setfing,any loss . 71e furter you turn .the 
off/ow (as observed by . knob, the iTore .flow can 
the rotameter) results in be lost before the pump 
the pump being disabled. is disabled. ' 

5. To test sensitivity and operation. turn off the water at As the source or 

the source orthe solution at the discharge. discharge is turned off. 
, , the float In the flowmeter 

The float in the flow meter wil faUmore for the control falls and the pump is 
knob setting described in step 4b.than,.for 4a (aböve). disabled. 

.' ' 
6. Set the rotameter for the desirea flow. . ' Ret~st (as in step 5). 

6 
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PRODUCT BULLETIN .

PUMP CONTROLLER
DIGITAL DISPLAY 


CUSTOMIZING YOUR 
CHEMICAL FEED SYSTEM 

Benefits Features 

. Provides remote control option . Solid-state microprocessor core 

. Improves dosage control · Push-button control 

. Enhances treatment program eff­ . Large, easy-to-read display 

ciencies . Remote control 

. Makes changing dosage easy 

. Alows operator to link dosage to 
process variables 

. Proportional control (4-20 mA 

input) strokes-per-minute, 

strokes-per-hour 
. Expands range of precise pump 

control 
. Internal or external control 

. NEMA 4X enclosure 
. Designed for industial applica­

tions 

._-----­U51====-=- -­
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REM -1 D Revised 3-01 
~ 2.19" i-

LMI PUMP 

(§ 

(Q 

i: 
Output to LMI Pump

coble and 4-pin connectors,


(2 ft. supplied standard) ~ A-20mAI""

wires wil be tagged
at factory fqr . 
proper connection


REM-1D) in field. 
STRANCO PART NOS. NOTE: J-301 PIN NUMBERS CORRESPOND TO IDENTICAL PIN NUMBERS ON 
RM 1974183 CABLE LMI PUMP REMOTE SIGNAL INPUT CONNECTORS.

2723001 3 PIN CONNECTOR

25643 4 PIN CONNECTOR


CONNECTIONS I J-301, J-3021 CABLE '\ 

INSIDE REM--1 D I CONNECTORS. I CONNECTIONS 
T #2 WHITE I J-301, Pin *1 I RED Future Use ~I I
T 114 BLACK J-30 1, Pin ~3 WHIT Power - (Common) 4-Pin Connector J-30.1T 113 GREEN I J-301, Pin 2 I GREEN Pump Trigiier (+15VOC)T (/1 RED 3' Power +. (+ 15VDC)


I J- 01, Pin 4 I BLACK
T #6 . BLACK Signal Cbmmon:)3_p¡n Connector J-302 
I J-302, Pin *2 I BLAK


1'~2~3~4~5~e~71 ~ External Control. . . . . . . 
T 117 GREEN I J-302, Pin *1 I WHIT Future Use 4-20mADC 
T #5 RED 4-20 mA Signol 220n Input Impedance

I J-302. Pin 13 I REO


ZERO AND SPAN ADJUSTMENTS

Press MODE Key to enter external mode. 
1. To Set Display/Output Ranges: 2. To Calibrate 4mA Point: 

A Press MODE key to enter external mode. A Input 4mA into REM-1 D. 

B. Press all 3 keys simultoneously and release. B. Press and hold DOWN ARROW key.

SPM and SPH LEOs will light up. C. Press MODE key (while still pressing 

C. Use UP ¡DOWN ARROW keys to set maximum DOWN ARROW key). 
display range.
 3. To Calibrate 20mA Point:

D. Press MODE key to accept and then INTERNAL A. Input 20mA into REM-1 D.

and EXTERNAL LEOs will light up. B. Press and hold UP ARROW key. 

E. Use UP ¡DOWN ARROW keys to set minimum C. Press MODE key (while still pressing 
disploy range. UP ARROW key). 

F. Press MODE key to accept and return to
normal operation. 

· NOTE: GASKET KIT P ¡N K7809901 AVAILABLE FOR PANEL MOUNTING.


U~===-=;-ææii=E-
Sttanco Products 

.. P.O. Box 389

Bradley, IL 60915 U.S.A 

800.882.6466 phone


815.932.8154 phone


815.939.9845 fax


http://www.stranco.com 
i¡ 2002USFilter


Lit No. IH-0702 a v'VENDI 
Etl'im""F..1ñi c.(mpøn't 

8 



DIAPHRAGM PUMP INFORMATION

( 

WARNING: ALWAYS wear protective 
clothig, face shield, safety glasses and gloves


when working near or performing and 
maintenance or replacement on your pump. See 
MSDS Sheet from polymer supplier foe 
additional precautions. 

OUTPUT ADJUSTMENT CONTROLS 

In most external controlled pumps the uppermost 
knob serves as speed control. Graduations for 
the Speed Knob appear directly on the face of the 
control paneL. The largest knob below is Stroke 
Control. 

1. Speed adjustment: Speed control provides
the percent of maximum strokesadjustment of 


per minute. Turg ths clockwise increase


stroke frequency. Note AA7 Series Only: 
pump inthe external mode, theWhen operating 


speed control knob should be fully turned counter 
clockwíse. A click indicates pump is in external 
mode. 

2. Stroke Adjustment; Stroke control

provides adjustment of percent of maximum 
Liquifra)(diaphragm) travel. Turing this knob 
counterclockwise increases percent output per 
stroke. Only adjust while pump is running. 

PRIMING THE PUMP 

Hold tip of syringe firmly in fitting with one 
hand while using the other hand to pull back on 
plunger. Repeat until a small amount of polymer 
is drawn into the syringe. The pump is now 
primed. 

PUMP CALIBRATION 

Perform calibration if your system application 
requires it. Normally calibration is NOT required. 

You wil need: 
- A watch
- A calculator
- Calibrated cylinder (with at least 1000 ml

capacity. 

hose or tubing (same LD. as- Length of 

pump ports) 

1. Maintain all usual connections to the
PolyBlend unit except disconnect the polymer 
suction line at pump input. The flow meter and 
pump setting should be those used for normal 
service. 

2. Connect hose or tubing to the pump input.
Place the free end of the tubing in the graduated 
cylinder. 

3. Fil the cylinder with polymer to its
measured capacity (for example, 1000 ml etc.). 

4. Turn on the metering pump. Allow the
pump to run until all air has been exhausted from 
the tubing and pumpand polymer is injected into 
the mixing chamber. 

5. Stop the pump.

6. Refill the cylinder to the measured
capacity . 

7. Start the pump again, and start timing as
the pump runs. For best results, let the pump run 

the polymerlong enough to pump at least half of 


the graduated cylinder. (in general, theout of 


longer the calibration period, the greater the 
the measurement).accuracy of 


8. Stop the pump. Record the time and level
ofthe polymer remaining in the cylinder. Fil in 
the following equation to find the volume of 

time (a minute,polymer pumped per one unit of 


an hour, or a day). 

Starting ml- Remaining ml = ml/Time 
Calibration period 

9. Compare the actual volume pumped to the
desired volume, and adjust pump controls. 

10. Check volume again to confirm the new
settings. 
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PRESSURE CONTROL 
(B and C series only) 

A capped potentiometer is located on the face 
plate of thè diaphragm pump. This potentiometer 
is for pressure control or power to the pump 
solenoid. Since the PolyBlend unt is equipped 
with a 20 PSI backpressure/check valve, the 
potentiometer should be set for full power or full 
clockwise. 
NOTE: This is preset at the factory. In a case 
where obvious over-pumping is present, this 
potentiometer may be adjusted counter­
clockwise. 

LiQuifram (Diaphra2m) Replacement 

When replacing the Liquifram, valve balls, seal 
rings and the injection check valve spring should 
also be replaced. 

1. Carefully depressurize, drain and
disconnect the pump discharge and suction lines. 
Place the suction tubing into a container of 
mineral oiL. Tur the pump on to flush the head 
assembly. Once the pump head has been flushed, 
lift the suction tubing out of the mineral oil and 
continue to pump air into the pump head until the 
pump head is purged. 

2. Start the pump. While running, set the
stroke knob to zero and turn the pump off. 

NOTE: See section on proper zeroing. 

3. With the unit off, unscrew the Liquifram
by carefully grasping the outer edge of the 
Liquifram and turning it counter clockwise. 
Discard old Liquifram disk if so equipped (locate 
behid the Liquifram) and check that the size 
code matches the size code on the replacement 
Liquifram (see ilustration). 

4. Reinstall the disk so alignment pin on the

disk (if present) seats in the recessed hole in the 
EPU. 

WARNG: Take care not to scratch the Teflon 
face of the new Liquifram. 
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For Series B, C, & E For Series A, J, & P 

Siz Coe 
Spacer Marng 

NOTE: 
Size co marngs for pumps

supplied wi 6.0 Uqulfms ~ Spacer 
(diaphragms) shoiiid be reren 
to the 6.0 Black Adapt, not the 
3.0 Spac

5. Start the pump and turn the stroke knob to
the setting indicated on the Stroke Setting Chart 
which matches the pump model number located 
on the pump dataplate. With the pump stoking 
(running), screw on the new Liquifram clockwise 
Until the center begins to buckle inward. Stop the 
pump. 

LiQuifram Stroke Settin2 Chart 

Pump Series Stroke Knob Settings 
All AA, Bn, cn, 90% 
cn 70% 

6. Grasp the outer edge of the Liquifram
and adjust by screwing it in or out so that the 
center of the Liquifram is flush with the outside 
of the spacer edge (see illustration). 

STRAIGHT EDGE 

INCORRECT CORRECT INCORRECT 

(Liquifram'" is flush with spacer and straight edge.) 

7. Once the Liquifram is properly
positioned, remount the pump head to the spacer 
using the four (4) screws. Tighten in a crisscross 
pattern. After one week of operation, recheck the 
screws and tighten if necessary. 



Seal Rine, Ball and Injection Check Valve 
Sprine Replacement 

1. Carefully depressurize, drain and
disconnect the discharge and suction lines. Place


the suction tubing into a container of mineral oiL. 
Turn the pump on to flush the head assembly. 
After flushing, lift the suction tubing out of the 
mineral oil and continue to pump air into the 
pump head until the pump head is purged. If the 
liquid cannot be pumped due to Liquifram 
rupture, with protective gloves, carefully 
disconnect the tubing and four screws to remove 
the head. Immerse the head in mineral oil or 
other neutralizing solution. 

IMPORTANT: Before disassembling valves, 
note the orientation of seal ring arid ball. (See 
ilustration). 

2. Carefully disconnect one tibing

connection and fitting at a time and remove the 
worn seal ring and ball. Carefully loosen sealing 
by prying side to side using a small screw driver 
through the center hole of the seal ring. 

3. Install new seal ring and ball in each
location. 
IMPORTANT: Note correct orientation. 

4. Install the new spring valve in the
Injection Check Valve. 

Seal Ring, Ball and Injection Check Valve 
Spring Replacement 

Order of Installation 

Check Pump for Proper Zeroine 
(Stroke Knob) 

1. With pump running, turn stroke knob
counter clockwise toward zero or end of black or


red band. 

2. LISTEN to the clicking as the pump is
running. The pump should operate quietly at the 
zero position (no clicking). 

3. If the pump continues to click at zero or
stops clicking before zero is reached, the pump 
must be reset. 

11 



Type I - Push on Knob 
Rezeroing and Stroke Knob Disassembly and 
Assembly 

1. Remove stroke knob from the pump by
grasping the knob firmy and pulling it toward 
you. 

2. Pry off the yellow cap. 

3. Place the knob on a flat surface.

4. Using needle nose pliers, squeeze the
inner section up together while lifting the outer 
section up.


5. Push the inner section back onto the "D"
shaped stroke shaft. 

6. With the pump runnng, zero the pump by
tuing the inner section of the knob counter 
clockwise until the pump stops clicking. 

7. Position the outer section of the knob so
that the pointer aligns with zero on the nameplate 
or end of the black or red band. 

8. Push down on the outer section (a snap
sound indicates parts are locked together). 

9. Replace the yellow cap over the outer

the knob, aligning the tabs on the capsection of 


with the slots inside the knob. 

Stoke Knob A..embly (Type I) 

KnPont~ 
Kn Ba 

lO 

S 
T . 
o 
K 
E 

S 
T . 
o . 
E 

Type III Collet Knob 
Rezeroing and Stroke Knob Disassembly and ~\.

) 
Assembly 

1. Remove yellow cap.

2. Hold knob with soft jaw pliers.

3. Disconnect knob by loosening 5/16"

(8mm) collet nut. There is no need to remove nut. 

4. Remove knob by pulling towards you.

5. With pump runnng, zero the pump using
a screwdriver to tu the stroke shaft counter­


clockwise until the pump just stops clicking. 

6. Pump is now zeroed.

the low7. Position knob at zero, or the end of 

range band, and tighten 5/16" (8mm) collet nut. 

8. Replace yellow cap.

12 



BODINE,-,,".,, ",,_ ;!)';MQTOR/GEÄRMOTOFl:.S,AFEri 
ELECTRIC'0._,.., ",,,._.i;',;~~šINStAL;LA~Î~N;';,'lJSE';c.A,N_D, ,', "
COMPANY. c -~",;MAINT,ENÄN~E;"INFO'R'MÄTION 

Bodine Elecric Co., 2500 W. Bradley Pi.. Chicago, II. 6018 U.SA 

Congratulations. . . and thanks on your selec­
tion of a Bodine Motor/Gearmotor. With your 
new drive unit you wil find yourself enjoying 
the same high performance and relatively 
trouble free operation that have been charac­
teristic of Bodine products since 1905. We call 
il.ADE (After Delivery J~9nomie.s). , 

The Bodine Electric Company prides itself on 
the quality of design and manufacture of its 
products. Great care is taken in an attempt to 
provide products free of defective design. work­
manship, or materials. It will be considered a 
favor to have cases of unsatisfactory service 
from Bodine produ-cts brought to our attention, 

SAFETY. 
'The use of electric motors and generators.
like 
that of all other utilzation of concentrated 
power, is potentially hazardous. The degree of 
hazard can be gréatly reduced by proper design. 
selection. installation, and use, but hazards 
cannot be completely eliminated. The reduction 
of hazard is the joint responsibilty ofthe user. 
the manufacturer of the driven or driving equip­
ment and the manufacturer of the motor Dr 
generator:'. 

Bodine products are designed and manufac­
tured to comply to applicable safety standards 
and in particular to those issued by ANSI


(American National Standards Institue),NEMA 
(National Electrical Manufacturers Associa-
tionkU:lo.(Undent.riters laboratories,
Inc.). and 
CSA fCanadian Standards Association). 

Most Bodine products are "third party ap­
proved" viith respect to construction. Motors 
and gearinotors having component recognition 
by U.L Inc. have a "C" or "'i" synibDI in the 
left-most unlabeled space on the bottoin row of 
their nameplates. Thosé that are CSAcertified 
have a "~" mark in the same location. If you 
need specific information regarding the "third 
part approval" of Bodine products, contact


your Bodine representative. or the home offce. 
However, since even well-built apparatus 

can be installed or operated in a hazardous 
manner, it is important that safety considera­
tions be observed by the user. With respect to 
the load and environmentthe user must prop­
erly select, instalL. and use the apparatus-for 
guidance on all three aspects see safety stand. 
ards publication No. ANSI/NEMA MG-2.. 

.Standards Publication No. ANSI/NEMA 
MG-2. "Safety Standard for Construc­


tion and Guide for Selection, Installa­
tion and Use of Electric Motors and


Generators:' 

Available from: 

National Electrical M anufacturersAssoc. 
2101 L Street NW 
Washington. D.C. 20037. U.S.A.


SElECTION 
Before proceeding with the installation, the 
user should review the application to confirm 
that thB proper drive has been selected. This 
should be done after reading this notice and all 
applicable safety standards. If in doubt. con­
tact your Bodine Representative or the Home 
Office if
there is no Representative in your area. 
Any selection or application suggestions made 
by Bodine are only to assist the customer-and 
in all cases, determination of fitness for


purpose or use is solely the customer's


re~ponsibility. 

Unless otherwise agreed, to by Bodine. all


nameplate ratings are based on the following 
normal operating conditions: 

1. Duty-B hours per day; 5 days per week if

nameplated continuous dut (CONT), with­


out frequent reversals or starts and stops. 
Products intended for intermittent duty 
show a time rating.nn.the,nameplatebased 
on keeping the winding temperature within 
the maximum allowable temperature of the 
insulation system when the motor is started 
with windings within 5°C of the ambient 
temperature. 

2. Ambient temperature 0 to 400C (104°F).
3. load-Uniform and free from shock or highinertia. . 
4. Voltage-Within 10% of nameplate rating.
5. Frequency-Within 5% of nameplate rating.

6. Combined vanation of voltage and fre-
quency-Within a total of 10% providing 
frequency variation does not exceed 5%. 

Consult Bodine if vanations from the above 
conditions are contempaied. 

I NSTALLATION 

It is the responsibilty of the equipment manu­
facturer or individual installng the apparatus to 
take dilgent care in installng it The
National 
Electrical Code (NEC), sound 10,calelectrical and 
safety codes, and when applicable. the Occu­
pational Safety and Health Act (OSHA) should 
be..followed.,when installng the
apparatus to 
reduce hazards to personsand propert. 

Inspection' 

Examine for damage from shipment before con­
necting. Any c1aim(s) for shipping damage 
should be made to the freight carrier. Do not 
attempt to turn the output shaft of a gearmotor 
with an externally applied torque arm, 

Mounting 

Any screws. Dr similar devices, that penetrate 
the motorframe either for mounting the Bodine 
product or mounting something to the product 
should be limited in length so as not to come in 
contact with. or in close proximity to, intended 
features that conduct electricity_ Spacings as 
high as .15B" may be required based on 
voltages and circuitry involved. Consultfactoryif necessary. ' 

Preferred mounting positions for Bodine


products are ilustrated in selection literature. 
Gearmotor mountings other than those shown 
are not recommended on some gearmotors due 
to (a) the possibilty of gearhead lubncant


leakage into the motor portion and (b) possible 
leakage from gearhead breather and oillevel 
holes. Also. for parallel-shaft gearmotors. the 
proper lubricant quantity provided for horizontal 
mounting is not sufficient for vertical mounting. 
By making the proper adjustments (nonnally


done at the factory). mountings other than the 
preferred positions of gearmotors are possible. 

Connection 

Follow nameplate for voltage, frequency, and 
phase of power supply. See accompanying


wiring diagram as to connections for rotation 
(and capacitor, resistor. relay, protector, if 
required). When connecting. make sure that 
your motor! gear motor is securely and

adequately grounded-failure to ground

properly may cause serious injury to personnel 
(If wiring diagram shipped with drive unit 
becomes lost or missing. contact Bodine, pro­
viding serial number (NO) and (TYPE) infor­
mation shown on the nameplate of the unit). 
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Wiring 

For wire sizes and electrical connections refer 
to the National Electnc Code (NEq-Article 
430-"Motors, Motor Circuits, and Control. 
lers" and/or applicable local area codes. If 
extension c~r~s are used, they should be kept 
short for minimum'voltage drop:-long .orin­
adequately sized cords can cause motor
failure 
particularly with hard starting loads whe~ 
current draw tends to be at its highest. 

USE 

Additional Safety Considerations 
T~e chance of electric shocks. fires, or explo­
sions can be reduced by giving proper consider­
ation to the USB of grounding. thermal Bndover 
cUi-ent protection. type of enclosure, and good 
maintenance procedures.


The. following information supplements the 
foregoing safety considBrations: This informa­
tion is not purported to be all-inclusive and the 
aforementioned references should be consulted. 

1. Do not insert objects into the ventilation
openings of products. 

2. Sparking of starting switches in AC motors
so equipped; andof brushes in commutator 
type motors, can be expected during nor­
mal operation. In addition, open-type


enclosures may eject flame in the event of 
an insulation failure. TheretDre. avoid, pro­

. tect from. or prevent the presence of flam­
mable or combustible materials in the area 
of motors/gearmotors. 

3. Bodine totally enclosed products are not
explosion proof or dust ignition proof nor 
does Bodine offer such products for hazar­
dous locations (fammable/explosive gas, 
vapor. dust). When dealing with hazardous 
locations, an approved explosion proof or 
dust ignition proof product is the recom. 
mended approach. Exceptions are allowed 
by the National Electrical Code: The NEC 
and the NEMA safety standard should be 
stu~ied thoroughly before exercising this 
option. 

4. Open, ventilated motors are suitable for
clean. dry locations where cooling air is not 
restncted. Enclosed motors/gearmotors


are suitable for dirt, damp locations. For 
outdoor use, wash downs, etc., enclosed 
motors must be protected by
a cover while 
stil allowing adequate air f1ow_ 

5. Moisture will increase the electrical shock
hazard of electrical insulation. Therefore, 
consideration should be given to
the avoid. 
ance of (or protection from) liquids În the 
area of motors. Use of totally enclosed 
motors/ gearmotors wìl reduce the hazard 
if all openings are sealed. 

6_ Products equipped with thermal protectors 
are labeled "THERMALLY PROTECTED." If 
severe over-loading. jamming. or other 
abnormal operating conditions occur. such j
heat sensitive protectors operate to open 
the electric power supply circuit..Motors/ ";i.'
gearmotors wiil "automatic" the'rmal pro- ",;' 

tectors MUST NOT be used where auto­
matic restarting of the drive unit could be 
hazardous in that clothing or parts of the 
human body could be in electrical or physi- .-, 

cal contact with a machine that starts 
unexpectedly when the thermal protector 
cools down. MANUAL RESET protectors or 
suitable electric supply disconnect de-
vices/procedures should be used where


such hazards could be created. 



7. The windings of DC stepper motors. or
their switching transistors. must be dis­
connected from the DC power source to 
avoid unexpected motion. If not, ex­
traneous signals could turn on the power 
transistors and generate motion. 

B. Some oil-type capacitors contain a non-
PCB imprBgnate which is flammable. Such 
capacitors are identified by means of a 
Warning - Label and. in addition. are


stamped "NON.PCB:' The user has to pro­
vide at least .57 in. (14.5mm) clearance 
beyond the terminal blades for case 
expansion to allow an internal safety 
switch to permanently open and elec­
trically disconnectthe capacitor. The


internal pressure sensitive sWitch is de­
signed to prevent the expulsion of the


flammable dielectric medium if excessive 
temperatures are generated by electrical 
operation. Do not discard such capacitors 
into open fire as excessive external heat 
could cause them to exolode. 

9. Motors!gearmotors which employ capaci-

tors. can develop more than nameplate 
voltage across the capacitor and!or


capacitor winding (depending on design). 
Also, overdrive voltages may be many 
times greater than a stepper motor's con­
tinuous voltage rating. Suitable precau­
tions should be taken when applying


such motors.


10. Abnormal conditions such as cut-out
switch failure. or a partial winding failure 
can very occasionally cause some AC 
motors!gearmotors to start in a direction 
reverse from normal. Also. use a capaci­
tance or resistance value other than that 
recommended for Hy-Sync™ motors may 
result in unpredictable reverse operation. 
Susceptabilty to unplanned reversing


under such conditions is greatest when the 
motor's actual load is light relative to it's 
rated load. One.way clutches or similar 
devices are advisable if unexpected re­
verse rotation is unsafe in the application. 

11. 00 not rely upon self-locking gears Dr per-
manent magnet.. stepper. Hy-Sync™. or 
energized motors to hold a load in place if 
movement could result in personal injury. 
Mechanical looking devices should be 
used in such applications. 

12. For motors driven by electronic controls. do
not use a function of the control for safety 
inteTlock purposes. An independent switch 
or Telay should be used. On stepper


motors, the device should be between the 
t; control and the motor. 
¡;
¡j Before Starting 
r­
!' 1. Before attempting to start, check all con-
f\ nections and fuses. 

2. Proper consideration should be given to ro-
tating members: Before starting, be sure 
keys. pulleys, etc. are securely fastened. 

¡~ Proper guards should be providedto prevent 
hazards to personnel whHe rotating. 

3. Other mechanical considerations include

íi proper mounting and alignment of products 

t and safe loads on shafting and gearing. 

Starting 

1. The.motor! gearmotor should be test-started
in an unloaded state (because of possible 
reaction torque. the drive should be securely 
mounted when starting-even when un­
loaded). 

2. If the d.rive unit does not start promptly and
run smoothly. disconnect at once. 

3. If unable to correct the problem. contact
your purchase source, or a Bodine Author­
ized Service Center. describing the trouble 
in detaiL. Include the serial number. type, 
and other nameplate data. Do not dismantle 
the product-unless authorized by Bodine,


removing screws voids the warranty. 

NiAINTENANCE 
IMPORTANT-Before servicing or working on 
equipment, disconnect power source (this ap­
plies especially to equipment using automatic 
restart devices instead of manual restart de­
vices and when examining or repiacing brushes 

on brush-type motors! gearmotorsl_ on the nameplate. For example; NLD-
Clean regularly to prevent dirt and dust from 1000 (where the identifying designa­

interfering with ventilation or clogging moving tors are ilustrated and a "d. indicates 
parts. the location of any other number or 

letter). Refill "-1 D" gearheads to the in.
Brush Type Motors/Geamiotors-The wear


dicated oil
level with.a good quality rust
rate of brushes is dependent upon many para- and oxidåtiDn inhibitedoil conforming to
meters (armature speed. ampBrage duty cycle, 

AGMAit5 (SAE#50 non-detergent) with
humidity. etc.). For optimum performance.


brush-type motors and gearmotors need a viscosity range of 91 B-1122 SUS (8 
100oF. viscosity index of 90 minimum.

periodic user-maintenance. The maintenance and pour point of oaF (minus 17 8°C)
interval is best determined by the user. Inspect max., or Bodine lubricant #LO-38.
brushes regularly for wear (replace in same Do not over-fill.
axial position). Replace brushes when their 
length is less than Yo inch (7mm). Periodically 

2. Oil Lubricated Gearmotors other thanremove carbon dust from commutator and


inside the motor-this can be accomplished by Type ".70": These gearmotors can be 
occasionally wiping them with a clean. dry. non- identified as follows: examine the no­
linting cloth. Do not use lubricants or solvents menclature in the "TYPE"' box on the 

on the commutator. If necessary, use No. 0000 nameplate; if any of the combinations of 

or finer sandpaper only to dress the commuta- numbers and letters defined below ap' 

tor, 00 not use solvents on a non-metallic end- pear after a hyphen, the gearmotor is oil 

shield if the product is so equipped. lubricatBd. (The identifying designators 
are ilustrated and a "d. symbol indi-

Products Employing Capacitors-Before servic- cates the position of any other number
ing motors!gearmDtors employing capacitors, or letter).
always discharge the capacitor by placing a 
conductor across its terminals before touching -30RHL -50RL -30RJ 
the terminals with any part of your body. -5F -5N -5H 

Examples: NCI-34RHL (-3DRHL) 
32D5BEPM-5F (-5F)LUBRICATION'INSTRUCTIONS 

Motor Ball Bearings (not gearhead bearings)- Refil these gearmotors to oil level indi­

are grease lubricated and do not normally re- cated on the respective product with a 

quire re-Iubrication or replacement for a period good quality worm gear oil conforming 

of approximately five years if run under normal to AGMA #5 EP compounded (SAE #90) 

operating conditions (defined above). More oil. or Bodine lubricànt #LO.23. Do not 
adverse conditions generally require more fre- over-fil. 
quent servicing. Do not over-grease ball bear- 3. Note: For lest and run-in of gearmotors
ings as shortened life can result. that are applied to equipment for resale. 

Motor Sleeve Bearings (not gearhead sleeve remove red plastic vent hole plug from 
oil Iilvent hole. If gearmotor may bebearings)-sleeve bearing motors are identi­


fied by the presence of oil holes or oilers on the tipped during shipment. replace plastic 
motor endshields. Motor sleeve bearings plug and include instructions to remove 
should be re-Iubricated eVBry six months or the plug before operating the gearmotor. 

1000 operational hours (whichever comes first! 
B. Greaselubricated Gearmotors: Grease lu­

when used under normal operating conditions bricated gearmDtors can be identified as
as defined above. For motors under (4) inches followS: examine the nomenclature in the
in diameter. re-Iubricate with 5-6 drops ofSAE ''TYPE'' box on the nameplate; It any of the
No.10 non-detergent oil (Bodine #lD-30!~ For combinations 01 numbers and letters de-
larger diameter motors. re-Iubricate with 5-6 fined below appear after a hyphen. the gear-
drops of SAE #20 non-detergent oil (Bodine 

motor is grease lubricated. (The locations
#LO-17). More severe conditions wilrequire olthe identifying designators are illustrated
more frequent servicing. Do not over-lubricate. 

and a "0' symbol indicatesthe position of 

Gearhead lubrication-Gearmotors consists of any other number or letter). 
a motor portion and a gearhead portion. The -2O -20 -lOR -lDRW -30R' 
previous sections dealt with motor bearings- -10RG -3DRH -50R' -WO -EO -FO 
the following text concerns gearhead (gear and Examples: NSI-12R (-lOR)
gear-shaft bearing) lubrication. 42R5BFCI-E3 (-EO) 
A. Oillubricated Geamiotors (identified by the The above gearmotors are supplied with 

level sight gauge or plug suffcient grease to last for the "designpresence of an oil 


marked "Oil Level'. Oil lubricated gear- life" of the gearmotors. Some right-angle 
heads are shipped with a red plastic plug in gearheads may have oilers on their output 
their vent holes. Remove red plastic plug shaft hubs. The oilers should be relubricated 
from 017 fill vent hole before starting. (Gear- every three months with 5-6 drops of SAE 
box miist be vented to prevent intemal pres- #20 non-detergent oil (Bodine #LO-17). 

sure build-up as the unit heats up.) When C. General-The above recommended lubri­
operating under normal operating condi- cants may be purchased in one pint con­
tions. check oil level every 4 to 5 months or tainers from the Bodine Electric Company.
600 operating hours-whichever occurs 2500 West Bradley Place. Chicago, Ilinois
first. 60618, U.S.A.. or a Bodine Authorized Ser­

1. Type "-70" Gearheads: These gear- vice Center. Gearmotors should be re-Iubri-

motors are identified by the "1 D" ap- cated only with recommended lubricants for 

pearing aft~r a hyphen in the TYPE box maximum life of-gears. bearings;'and seals:' 

BODINE LIMITED WARRANlY 

Th. Boifne BecllÍl Gomany wamts all pmdut m.l1i.clured by ~ 10 be h.. 01 deleclS in wirlanship .nd 
n1Dt~rials ,when__ ~I!~ unde~ Nonnal ~perating ,~ndit~s_ßnd when applied in actordance with nameplate 
,pea6calIDl. Thl! waiiaiiy ,half "" m efreel fir.a period 01 i,veiv. monlli Imm dai. 01 purch... or .ighte.n 
mon''' h.m date of"""mnaelura, whichever mes liist 

lh. Bodin.B,,/nc Company wil rapair ii reiace al iisoptíon, ony ul its products whicf h.. been loimd 10 
b. def.cli.. and is wilhir ihewarory period. prOVded Ihat the produel is ,hiJled lrighi prepaid, wiih previou,
aulhofiiatiOlID Boin.'. plaRl ir ChiClo,llInoi, 60618 U.S.A. or I. Ihe neoraS! Bodin. Au1ilOriz.d Servce 
Genl.i. At ii. opiili. alf relum shipmenl. ar F.O.B. Bodin.'s plan i .r Authoed Sl!ica Genter, Bodine is nol 
raspoiible fqr ,,"'ova\ insallation. or any oU)ei ineidenl.1 ""pense, incured in shipping the ploduel to or
lrom~ii..:'.... .....,


This warriity is); ii,u 01 OIY otlll exreed 01 implied w.rf1trclud lbillltiimited IoI.ny
impli.d wiii.. olmerdaiUil Ind/odÎtiii fir . peiticular "' or puipOS. 

Bódm.'s fiabilil Onder thi, waanly shalf be ,oleli limited ID ..pair", replacamenl 01 Ihe 80din. produel 
wilhin.ihewauanty peiÏld Md Bodine ,h.ii nD! be fi.bl.. oner any CÎlCUIlIIIs, for an cOlequenlial. 
iiid.ntal 01 indirec,damages or .xpen,.. associ.ted wilh the wanantad prodct. 

CommutetOl! end/or bruh wear an~ iii ascialed effect! ace ¡¡ narmal occumince and are not covered by 
this warinly urilesS: olhei. .agr.ed to by Bodine ., writing. 

Any BodinB prouct whiel is damaged due (o-mIsu5ll, abuse. negiioence or has been modified Dr dismantled 
wihoul the kiowedg. oT wrtten cons",l of Bodine, i, nol cO"!rd by this waaily. 

Motor/Gearmoior Serial No Purchase Date Installed By 
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SKINNER VALVE ~ Parker Hannifin Corpration 
95 Edgewoo Avenue 
New Britain, CT 06051 Clie & IndusCo
Telephone (860) 827-2300 IOM7218 

INSTAL.LATlON, OPERATING & MAINTENÃNCE INSTRUCTIONS 
2-WAY N.C. AND N.O. PILOT OPERATED VALVES C. € 

3/8",1/2",3/4" and 1" NPT 
1-1/4",1-1/2" and 2" NPT 

WATER VALVE TYPES: 73218 

DESCRIPTION 

The 7321 B valves are 2-way, p~ot operated diaphragm


valves requiring a minimum operating pressure differential 
to insure valve operation. Valver are. available in normally 
closed (N.C.) and normally(~pen version of brass

construction. Valves may be ordered with either NEMA 2, 
4, 4X integrated coils for ordinary . locations or NEMA 4, 
4X. 7, and 9 for haardous locations: Divisions I and II; 
Class I. Groups Ai 8, C, and D; Class II, Groups E, F, and 
G. Additional solenoid colis and enclosures are offered as 
described in our catalog. 

PRINtlPLESOF OP.ERATION


Normallv Closed ty: . 7321 B


DEHnergized: A flOW arrow on. the body Indicates flow 
direction. Ports are not marked. Pressure is connected 
to.the inlet port. The fluid enters the valve below the 
disphràgm assembly, flows through the diaphragm bleed 
hole and fils th cavity above the diaphragm. The

diaphrâgm is pressed against the main orifice by the force 
of the plunger spring and the fluid pressure sealing the 
main orifice. The plunger seals the diaphragm pilot orifice 
and there is no flow through the valve. 

Energized: Low differential pressLJre operation: With very 
low differential pressure, energizing the coil creates a 
magnetic force suficient to lift the plunger off the pilot 
orifice and vents the pressure above the diaphragm. The 
venting creates a pressure imbalance across the

diaphragm, Which causes the diaphragm to open the valve 
main orifice allowing flow through the valve. The valve wil 
remain open as long as the coil is energized. 

Metering Valves (Closing Sped): 

Metering described is optional- these descriptions and 
operating instructions apply only to valves that have been 
equipped with the appropriate metering.-

~~~:".. :....'.'j;:;.:..¿;..~._.~~.-...~..~. .'.~,
? .~~ !. ,.. .fT. , Screw fully closed ­.."'.., ....~ ~.~ .~l~~ ~:..-v ......¡; Valve always open-- Speed Control Closed

Screw fully open -~t~~: 
Max. closing speed 

Valves with the metering screw feature locted in the


cover function the same as the above valves except 
during de-energizing Jti closing of the diaphragm


assembly is slowedt:''adjustmnt of a speed control 
metering ~tem.
. \

Manual Overrides Valvo.,s: 

Manual overrdes desdribed arB optional - thse

descriptions and operating instrutions apply only to 
valves that have ben equipped wih the appropriate 

"manual overrde. 

t
't 

iJ ; \
---'1­

1 

I Fig. 
 ~ 
The unit is shipped with a manual overrde feature. The 
manual control is used to operate the valve without


connecting the coil. The slotted controi screw has two 
positions; 
Closed: To function, tum the slotted screw component 
located in the cover below the sleeve tube so the letter MC"


is in the upper position of the screw head (Fig. 1). 
Open:. To function, tum the slotted screw head so the 
letter MA" is in the upper position of the screw head (Fig. 
2). 

Normallv Open type: 73228 

De-energized: A flow arrow on the body indicates flow 
direction. Ports are not marked. Pressure is connected 
to the inlet port. The fluid enters the valve belOw the 
diaphragm assembly lifting the diaphragm open allowing 
flow through the valve. The valve wil remain open as long 
as the coil is de-energized. .. 

Energized: The plunger moves, closing the pilot orifice,
which causes the pressure to build up above the 
diaphragm. The increased pressure and the diaphragm 
spring cause the diaphragm to close the main oritice, 

-.1. Speed Control Open 
Page 1
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stopping flow through the valve. The valve wil remain 
closed as long as the coil is energized. 

~ When the valve is removed from the box. the 
diaphragm wil be closed. Une presure wil open the


valve. 

CAUTON: A minimum operating pressure differential is 
required, for proper valve operation. Consult nameplate 
rating. 

FLUID CODES 

Usted below are the codes utilized by Underwriters 
Laboratories (UL) and the Canadian Standards

As.ociation (CSA) for various common fluids. The codes 
for those fluids that are. approved or certified by the 
agencjes for use with each valve are printed on the


outside of the Individual packaging,~ fI 
S Steam

W - Water,or other aqueous nonflammable 

liquids 

For th maxmum fluid temperatures, as well as valve 
amb~ntlimitations, chek the valve part number on the 
nameplate and refer to the catalog. 

INSTALLATION INSTUc,ONS .


Mounting posItion ~~d pressure limits: Valves can be 
mounted directly on piping and are designed to. operate in 
any position. However, for optimum life and performance 
the valves should be mounted vertcally upright 'so as to 
minimize wear and reduce the possibility of foreign matter 
accumulating inside the sleeve area possibly .resulting in 
valve failure 

Une pressure must conform to nameplate rating. 

PipIng: Remove protecive closures from the ports. 
Connect line presure to the. upstream port. An arrOw on


the bo indicates diretion of flow. Use of Teflon tape, 
thread compound or sealants are permissible, but should 
be applied sparingly to male pipe threads only. 

CAUTON: Do not allow foreign particles, Teflon tape, or 
thread compound to enter valve. Only the wrench flats 
provided on the body ports should be used in applying the 
torque. Tightening torque should not exceed the fol/owing 
values for each port size: 
3/" NPT - 250 in-Ibs. 1/2" NPT - 350 in-Ibs. 
314" NPT - 450 in-Ibs. 1" NPT - 600 in-Ibs. 
1-1/4" NPT -700 in-Ibs. 1-1/2" NPT - 750 in-/bs. 
2" NPT - 950 in-Ibs. 
Do not use sleeve or .nclosure asa lever when 
applying toraue. Cønnect.outlet line lo opposIte port. 
Only use wrench flats provided on the body when applying 
torque. 

Medla'lItratlon: For protection. of the valve, install a 
suitable strainer or filter in the inlet side as close to the 
valve as possible. Recommended strainer of 100 microns 

or better. Dirt or foreign material in the media may cause 
excessive leakage, wear, or in exceptional cases,


malfunction. Clean periodically depending on service 
conditions. 

Lubrication: Lubrication is not required although air line 
lubrication wil substantially increase valve life. 
CAUTION: Valve tyes with an "£" in the 10th poiton òf 
part number have parts made from ethylene proplyene 
rubber and must not be exposed to petroleum based

lubricants or other hydrocarbns. 

ELECTRICAL CONNECTION: Electrical supply must 
conform to nameplate rating. Connect coil leads or 
terminals to the electrical circuit using standard electrical 
practices in compliance with local authorities ana the
National Electrical Code. .. 
Do not power coil until it has been fited and th retaining 
washer and screw have been installed to prevent possible 
coil damage from overhating. 

WARNING: Valves. to be installed In HBZ.rdous 
Loctions must be outitted with Hazrdous Location coils 
only. Verify nameplate data and coil partnunier before 
installng the valve.


WARNING: Tum off electrical power before connecting 
the valve to the power source. 

If the coil assembly is located. in an inconvenient


oi:entation. it may be reoriented to facilitate installation; 
Loosen coil assembly nut, rotate coil assembly to desired 
position, and then retighten the nut with an input torque of.
43-53 in-Ibs. ---.. .­

DIN Coli and Various Cable Option Terminations: 
Loosen cable Screw and remove plastic housing from DIN 
coil. Do not remove the gasket from the DIN spades on 
the coiL. Separate the plastic block from the housing with 
a small screwdriver to expose the electrical terminations. 
Feed the lead wires through the DIN connector housing


and attach them to the appropriate screw terminaL. Snap 
the plastic block back into place. Replace the plastic 
housing onto the DIN spades and tighten the screws. To 
secure the housing and coil together. Apply 20 to 30 in-
Ibs. torque to the mounting screw. 

DIN Coli and Terminal Box Assembly (Coli I Option 
Codes 01 DB, D2DB, D3DB): Loosen cover screws and 
swing cover 900 toward the conduit hub in order to access 
the interior space. Separate the plastic block containing 
the screw terminals from . ''3 metal enclosure using a 
small Flathead screwdriver. F.'ed the lead wires through 
the conduit hub and attach them to the appropriate scre", 
terminaL. For electrical connection within the terminal box, 
use field wire that is rated for 900 C or greater. Snap the 
plastic block back into plaoe inside the metal enclosure. 
Replace the cover and hand-tighten the cover screws. 
Place the gasket over the DIN spades on the coil and 
press the. terminal box and coil together. Secure the 
terminal box to the coil using the mounting screw

provided. Apply 20 to 30 in-Ibs. torque to the mounting 
screw. 

Screw Terminal Coli and Terminal Box Asembly (Coli 
I Option Codes S1TB, S2TB, 53TB): Loos~n cov~r

screws and swing cover 900 toward the conduit hu~ In 
order to access the interior space. Feed the lead wires 
through the conduit hub and attach them to the 
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/ 
\ appropriate screw terminaL For electrical connection 

within the terminal bòx, use field wire that is rated for 900 
C or greater. Replace the COVer and hand-tighten the 

cover screws. Press the terminal box and coil together. 
Secure the terminal box to the coil using the mounting 

screw provided. Apply 20 to 30 in-Ibs. torque to the 
mounting screw. 

CAUTION: When the DIN or Screw Terminal coils are 
used with the Terminal Box Asembly, be sure to apply a 
wrench to the wrench flats on the conduit hub when 
installng electrical conduit. 

CoiVenclosure temperature: Standard valves are 
supplied with coils designed for continuous dut servce. 
Normal free space must be provided for proper ventilation. 
When the coil is energized continuously for long periods 
01 time, the coil assembly wil become hot. The coli is 
designed to operate permanently under these conditions. 
Any excessive heating wil be indicated by smoking and/or 
odor 01 burning coil insulation. 

For the maximum valve ambient conditions, as well as the 
. fluid temperatures, check the valve part number on the 
nameplate and refer to the catalog to determine the 
maximum temperatures. 

MAINTNANCE 

Note: Depending on service conditions, fluid being used, 
filtration, and lubrication, it may be required to periodically 
clean and/or replace Wom components. See Disassembly 
i nstructiClns. 
CAUTION: Do not expose plastic or-elastomeric materials 
to any type of commercial cleaning fluid. Parts should be 
cleaned wíth a mild soap and water solution. 

DISASSEMBLY INSTRUCTIONS 

WARNING: Depressurize system and tum off electrical 
power to the valve before attempting repair. 

The valve body need not be removed from the line. 

To remove the coli assembly: 

For both ordinary and hazardous location constructions, 
unscrew the nut on the top of the coil assembly. The 
wave washer and coil assembly can now be removed. 

To disassemble the pressure vessel: 

CAUTION: Do not use a pipe wrench directly on the 
sleeve tube. 

Use a 7/8" (22mm) wrench or an adjustable wrench to 
remove the sleeve tube. The plunger, retum spring and 
flange seal may be removed. 

Unscrew the four (4) or (6) cover screws. The diaphragm 
assembly, return spring, and O-ring can now be removed. 
On metering valves, the speed controlleature can also be 
removed at this time. 11 the cover cannot be easily lilted 

( off the body, laterally tap the cover or gently pry the cover 
from the body. Care must be taken not to damage the 
diaphragm, cover or body. 

Replacement Part: When ordring replacement parts 
kits, speif valve number and voltage from nameplate.


Parts kis are available for each valve. Part included In 
each kit are marked Wih an asterisk (0). Se section


drawing and component tabulation. 

REASSEMBLY INSTRUCTIONS 

WARNING: Valves equipped with HBZrdous L.oction 
coils must use Hazrdous Loction replacement coils 
only. Verify nameplate data and coif part numbr before 
installng the replacement col/. 

To reassemble the pressure veS8l: 

Refer to exploded view drawings. Assemble the O-ring 
into the boy groove. For valves with the metering

feature, replace the O-rings and reassemble the speed 
control device at this time. Install the diaphragm

assembly into the body. Making sure the diaphragm tabls 
locted over the outlet port of the bod. Una up th 
diaphragm. bolt holes with the appropriate bolt and flow


holes in the body. Install the screws and tighten screw 
with a .torque of 70-80 in-Ibs for thé 3/" and .1lZslzes 
arid 125-150 in-Ibs for the larger port size valves. Avoid 
damaging the main orifiçe when placing the diaphragm 
assembly in the valve. ,~ 

Install the manual overrde (where applicable) into the 
cover prior to sleeve assembly. Insert the manual

override into the valve cover. Rotate the overrde unl the 
large flat surface of the override Is faemg out 01 the cover. 
This orientation is required lor proper sleeve assmbly. 

II the sleeve was removed from the cover, install th 
plunger and spring into the sleeve. Tighten the sleeve 
assembly with an input torque of 230-250 ¡n-Ibs. 

With the coil assembly repositioned on the sleeve, slide 
the wave washer over the sleeve and tighten coil 
assembly nut with an input torque of 43-53 ¡n-Ibs. 

Alter re-assembly. it is advisable to thoroughly check for 
leakage and for correct operation of the valve. 

ReIer to the Installation Instructions for remaining 
installation procedures. 

Page 3
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..TROUBLE SHOOTING

PROBLEM PROCEDURE 

Valve fails to operate. 1. Check electrical supply with. voltmeter. Voltage must 
agree with nameplate rating. 

2. Check coil with ohmmeter for shorted or open coiL. 
3. Make sure that pressure complied with nameplate 

ratina. 
Valve is sluggish or inoperative - electrical supply and 1. Disassemble valve as per the Disassembly 
pressure check out. Instructions. Clean out any extraneous matter. The 

plunger must be free to move without binding. 
2: Check the diaphragm for tears and for clogged or 

obstructed bleed hole or pilot orifice. Tom diaphragm 
must be replaced. 

3. Check all sprinas. if broken, replace. 
External leakage at sleeve flange to cover joint. 1. Check that sleeve is torqued to 260-270 in-Ibs; . 

2. Check flanae seal for damaae. Reolace if defective. 
Extemalleakage at flange joint between body and cover. 1. Check that cover screws. are torqued with an input 

torque per reassembly instructions. If leakage 
persists. replacement of diaphragm assembly or 
flange O-ring may be required and/or bodies or covers 

with damaged sealing surfaces may have to be 

replaced. 
Exemalleakaae at meterlna speed control device. 1. Check O-rinas for damaoe. Reolace if necessary. 
Internal Leakage 1. Disassemble valve as per the Disassembly 

Instructions. Remove extraneous matter. Clean parts 
in a mild soap and wate.r solution. 

2. Examine diaphragm sealing surface for dirt. Remove 
all foreign particles. Exmine orifice for nicks. 
Damaged parts must be repaired or replaced. 

3. Check plunoer return sorlna. ReDlace if broken. 
. 

Part 
1 

2 
3 
4 
5 
6 l7 
B 

, 
1 . Parts included in reair kit. Contact Parker Skinner Valve


lor repair kit number based on selected valve...;:,' 

Nor..lly Closed ~.lvc (ty¡:ical) 

DECLARATION 
Parker's Skinner Valve Division certifies its valve appliance products comply with the essential requirements of the applicable 
European Community Directives. We hereby confirm that the appliance has been manufactured in compliance with the applicable 
standards and is intended for installation in a machine or application where commissioning is prohibited until evldence has been 
provided that the machine or application is also in compliance with EC direcives. 

The data supplied in the Skinner valve catalogs and generallnstaliation, Operating & Maintenance Instructions are to be consulted 
and pertinent accident prevention regulations followed during product installation and use. Any unauthorizecwork performed on the 
pruct by the purchaser or by third parties can impair its function and relieves Parker Hannlfin of all warranty claims and liabilty for 
any misuse and resulting damage. 

A separate Declaration 01 Conformity or Manufacturer's declaration is available upon request. Please provide valve identification 
numbers and order serial numbers 01 products concerned. 
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BULLETIN C!i-D3 

( 

MODEL aC-31Ei-50 

· Use to 3,000 psi 

valve· Built-in check 


· Available 
 in PV(,Kynar, 
316SSand (-20 .
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Corporation Stops 
with Ouills


Features 
. :/ /'100~~;;mR(H" 

· Protection chain prevents withdrawal 2S;p51.;', ';'Ø003F.'(3'¡°Cf';2 

before Corpòration Stop is closed ;JOO~F(3rG);,; ...... l/AWWA 

;\l&O¡psi.!.. 2oo~f;X9~~C)t2';· Operating pressures to 150 psi 
?'1SQ;ps(, ....iOO~F~i:3°()...


· Quill available in Corrosion-resistant 
CPVC, Kynar, 316 stainless steel and 
Carpenter 20-Cb3 

C5-100~KY 

CS'soc31Ìi 

'C5-7S-316 

lSOpsi .. d 200of(93 oC) . . 

..... ".lS0psi.. '.ZSODF(121°C) 

l'lS0',psi.. ..'250oU121X9: 

· Corporation Stop (brass only) èS'100~316 lSDpsi .... ..... 2SD"F(121°q; ....1':NPT.:' 

available with 1/2 ",3/4" or 1" (5,SO-C20 l'SO'psit.. '2S0.F,021°C);;....; 1/2NPT_' 

process connections (5"75-C20 ',; '/1S0psi : 250~F:(l21°C) . 3/ÆNPT;,. 

· Quill connection 1/2" female 
all models 

CS'TOo,20 :. t('lS0psL.250°Fiiii°C) lNPT" 

o t-r-1I4" 
Recommendation 
. Install a check valve and isolation valve at the inlet


of the quill for ease of maintenance, 
Bt 

(MAX.)High Pressure Injection Ouills ~ 
tSpeciallengths are available up to 24". 

with Built-in Check Valiies


Features RecommendåtiDns 
. For
· Built-in Spring Loaded Check on all models lines smaller than 4" diameter, trim 

· High pressure to 3;000 psi quill so chemical is released near center of 
line. Use as is for lines over 4" diameter.· Available in PVC, Kynar, 316 stainless steel and Carpenter 20-Cb3 

· Install with "Telltale" V-notch facing 
,~~T:S~1.1~'k~~~~~~i:;;:rF":J:::~g;~r~~i~; 8")~;~~~p~;~;¡,;i R~~f~~~l~t upstream so flow strikes angled face at

....: .:MOI)El,:., 

.......,lvCt,.: .iiicí:rårnk ,"HÄsf,C' !:ISÓ:¡ih'jÒO"f:\37~t),;;:;':':.:ilm!::;.. end of quill for most rapid dispersal of

injected chemicaL.
,*¿~~:~d:;~d-, . .. 'pVC . "êei'arñiC' .'HASTC ... (J50P5i:;1ôo_~ft3"rC:)"/'3ï4,.d 

Qe-3t6~50 HASTe". '300Q:.psi" '.750"F'(400oC). · For maintenance ease, installation of an 
QCc31627S . HASTe 30ØOpsî750°F;(400°C) isolation valve, rated above line operating 
QC-3r6~HPSE* 3000psi I5Ø"F(400°C) pressure, immediately behind the quill 
QC'(2o'50' .HASTC 30bøpsi':TSôöFi4bo°C) . is recommended. 

. QC,KY'SO .. HASTe isO psi 'ZOOOf(93°C) ..... 

. QCKY, 75. Cerámic HÁSTe. ..... 150 psi 200°f (93°C) 

*Has slotted end. 

S-1I4" -~.i 
FLOW 

- ('1 _.
r- 2-3/4"t I tSpeciallengths are 11­11-

available up to 24".
 ~ -~t=_==iti ~--­


~\ 
5/16' DIA. ORIFICE 

SOLD BY: 

P.O. Box 247' Lansdale, PA 19446-0247
Tel: 215-699-8700' Fax: 215-699-0370 
Toll-Free Tel: 1-888-3NEPTUNE (1-888-363-7886) 
Toll-Free Fax: 1-800-255-4017 
Web Site: http://www.neptunel.com 
E-mail: pumpfineptune1.com I§ 2003 Neptune Chemical Pump Co., Jne. All Rights Reserved Bulletin CS-03 PIN ZLl OS62S Printed in U.S.A. 
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1

2
3

4
5

6
7
8

9

10
11

12
13

14
15

16

17
18

19

20
21
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41
42
43
44

ITEM
 PIN 

10342 
10746 
13 6400 1 

1450318 
1600312 
1600324 
1600366 
1890001 
1983001 
1984005 
******* 

2383001 
2383002 
26033 
2896006 
2930004 
2930420 
3579864 
3581604 
46813 10


5551209 
5551210 
5554000 
5902001 
5963028 
6020031 
6020962 
7771558 
7772506 
7772508 
8140001 
8141001 
8724903 
9414002 
9571301 
9740300 
9740330 
9748300 
AA761-75PBX 
RM2702060 
RM9414061 
******* 

1672002 
******* 

OVERAL 

DESCRITION 

TUBING, 3/8" OD X 1/4" ID, POLYETHYLENE 
BRACKET, PUMP 
BASE SUB-ASSY. PBI00~0 
BELT 
BOLT, HR, 1/4-20 X 3/4 SS 
BOLT, HR, 1/4-20 X 1-1/2 SS (CAP SCREW) 
BOLT, HR, 1/4-20 X 1 SS 
BUMER, RUBBER

CABLE ASSY, 110V, 8FT GROUNED, MAE PLG, 16/3 
CABLE ASSY. 
CHAER ASSY., MIXING (SEE SECTION) 
CHASSIS, BACK 
CHASSIS, FRONT 
VALVE 
CONTROLLER, REM-lD

CPLG, PVC, SCH 80 1/2"FPT 
CPLG, RED, SS 1/2 X 1/4 FT X T 
ELBOW, CONDUIT 
ELBOW, 90, BRASS 3/8 OD X 3/8 MPT 
BELT GUAR 
LABEL, WATER FLOW 
LABEL, POL YBLEND 
LABEL, SERIL PLATE 
MOTOR 
NIPPLE, SS 1/4" X 4" 
NUT, 1/4-20, HEX SS 
NU, 8-32, HEX

SCREW, MACH, SS PAN HD,PHIL, 8-32 X 1/2 
SCREW, MACH, 304SS, PAN HP, SL TD, 10-32 X 3/8 
SCREW, MACH, 10-32 X 1/2, SLTD PH, SS 
SPACER 
SPACER, MOTOR SHIM 
SWITCH, DIFF. PRESSUR 
TUBE BRAIDED SS, 1/2" MPT X 3/8" MPT X 14" LG* 
VALVE SOLENOID

WASHER, SS, FLAT 1/4" 
WASHER, SS, INT TOOTH, 1/4" 
WASHER, SS, FLAT 1/8" 
PUMP 
CONDUIT, SEALTITE 3/8" 
TUBE, RlGID 304 SS 3/8"OD X 1/4"ID 
FLOWMETER (SEE SECTION) 
BOX JUCTION SUB-ASSY.

STATIC MIXER ASSY., (SEE SECTION) 

QTY 

1.00 
2.00 
1.00 
1.00 
8.00 
2.00 
4.00 
4.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.0Ò 
1.00 
1.00 
1.00 
2.00 
1.00 
1.00 
1.00 
1.00 
6.00 
2.00 
2.00 
2.00 
8.00 
2.00 
3.00 
1.00 
1.00 
1.00 
9.00 
4.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

UM 

FT 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
FT. 
FT 
EA 
EA 
EA 

200 
T -010 

25 



200 
D-007


26
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MIXING CHAMBER SP2340003

( 

ITEM PART NO. 

1 1410002 
2 1414001 

14190013 

4 SP2124008 
5 SP2124009 
6 2650001 
7 2650002 
8 5173304 
9 5173305 
10 5551 002 

11 6020031 
12 6023031 
13 6091801 
14 6676002 
15 7071201 
16 7772216 
17 7772506 
18 7802910 
19 7854303 

20* 8140005 
21 8143011 
22 8603002 
23 8603004 
24 9412606 
25 9572304 
26 9740300 
27 8143010 

DESCRIPTION QTY. 

BEARING 1 

BEARING, THRUST 1 

BEARING, FLANGE CARRIER 1 

CAP, TOP, MIXING CHAMBER 1 

CAP, BOTTOM, MIXING CHAMBER 1 

COLLAR, 1/2" I.D. 1 

COLLAR, 3/4" I.D. 2 

IMPELLER 1 

IMPELLER, SECONDARY 1 

LABEL - DISCHARGE 1 . 

NUT, HEX HD., 1/4"-20 12 
NUT, ACORN, 1/4"-20, S.S. 4 
O-RING 2 
PLATE, BAFFLE 1 

PULLEY 1 

SCREW, 10-32 X 1" 2 
SCREW, 10-32 X 3/8" 1 

SEAL, MECHANICAL 1 

SHAFT, IMPELLER 1 

SPACER ROD 2 
SPACER 2 
STUD 2 
ROD 4 
TUBE, ACRYLIC 1 

VALVE, INJ. CHECK 1 

WASHER, FLAT, 1/4" 9 

SPACER 1 

*Factory personnel identify item #20 as part RM6600021, which must be cut to a 
length of 6-3/4 inches. For replacements, request PIN 8140005 to receive spacer 
rods, which are pre-cut to the appropriate length. 

l. 

MC-SP2340003 
27 



MC-SP2340003 
28
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( 
POST DILUTION, STATIC MIXER ASSEMBLY - PIN SP5860016


ITEM PART NO. DESCRIPTION QTY. 

1 1040692 ADAPTER, FLOWMETER 1 

2 1930305 BUSH, PVC, 1/2" X 1/4", TXT 1 

3 1930310 BUSH, PVC, TXT, 3/4" X 1/2" 1 

4 SP2930906 COUPLING, PVC, 1/2", FPT 1 

5 3570105 ELBOW, 90 PVC, TXT 3/4" 1 

6 3585634 ELBOW, COMP, 90, NP, 3/8" OD X 1I4" FPT 1 

7 4291102 FLOWMETER, KING, 100GPH 1 

8 448001 0 GAUGE, PRESSURE, 0-160PSI 1 

9 5850002 MIXER, STATIC 1 

10 5961062 NIPPLE, PVC, 1/2 X CLOSE 1 

11 5961064 NIPPLE, PVC, 1/2" X 2" 1 

12 5963063 NIPPLE, SS, 1/2" X 1-112" 304SS 1 

13 SP5961046 NIPPLE, CPVC, SCH 8, 3/8" x 3" 1 

14 8850104 TEE, PVC, 1/2" FPT 1 

15 SP8850304 TEE, PVC, 3/4" FPT 1 

OPD-SP5860016 

29 



Post Dilution, Static Mixer Assemblv - PIN AP5860016 
,I 

OPD-SP5860016 

30 



FLOWMETER
( 

ITEM NO. DESCRITION QTY. UM
PART 

, 4291102 FLOWMETER, KIG, ioOGPH 1 EA

1 

6091301 O-RIG, BUNA N 2 EA
2 
1040093 ADAPTER, SPUD 1 EA
3 

2735634 CONNECTOR, TUE, 1/4" FPT X 3/8" OD COMPo 1 EA
4 
1048401 ADAPTER, FLOWMETER 1 EA
5 

1 EA6 9579301 VALVE, KIG 

Flowmeter Assembly - PIN 4301102

~ 

\ 
'J 

FM-1102

31






USFIL TER STRANCO PRODUCTS 
(USFIL TER STRANCO) 
P.O.BOX 389 
BRADLEY, IL 60915 

TELEPHONE: 815~932-8154 
800-882-6466 

FACSIMILE:, 815-932-0674 

PolyBlendCI Warranty 

USFilter Stranco warrants equipment of its 
manufacture and bearing its trademark to be free of 
defects in workmanship and materials. If the 
customer gives USFilter Stranco prompt written 
notice of a breach of this warranty within the 
Warranty Period (as defined below), USFilter 
Stranco shall, at its sole option and as the 
customer's exclusive remedy, either repair or 
replace at no charge, or refund the purchase price 
paid with respect to, any part or product of its 
manufacture that is returned to the factory freight 
prepaid and found to be in breach of this warranty. 
If US 
Filter Stranco determines that any claimed 
breach is not, in fact, covered by this warranty, the 
customer shall pay USFilter Stranco's then 
customary charges for any repair or replacement. 
The foregoing warranty is conditioned upon the 
customer's (i) operating and maintaining the 
equipment in accordance with all applicable product 
instructions, (ii) not making any unauthorized repairs 
or alterations, and (iii) not being in default of any 
payment obligation to US Filter Stranco. This 
warranty does not cover damage caused by 
chemical action or abrasive material (including, 
without limitation, particulates in the makeup water), 
damage caused by handling or during 
transportation, or damage arising from misuse, 
installation or any other cause beyond USFilter 
Stranco's control. Standard units not in outdoor 
configurations are not warranted in outdoor 
applications. 

Warranty Period - The warranty begins with the 
date of shipment and extends for a period of twelve 

. (12) months. However, if start-up of the product by 
an authorized US 
 Filter Stranco technician occurs 
within twelve (12) months after the date of 
shipment, and if a USFilter Stranco start-up report 
form is filed with US 
 Filter Stranco within 30 days of 
start-up, the warranty period begins with the date of 
start-up. If a non-potable water source is used as 
primary or secondary dilution water to the PolyBlend 
unit, the warranty period shall not exceed ninety (90) 
days from the date of shipment. 

PolyBlend HydroForceCI Warranty 

The PolyBlend HydroForceiI mixing assembly is 
covered for the life of the product by the limited 
warranty set forth herein, provided that the limited 
lifetime warranty extends only to the original user of 
the product.


3D-Day Guarantee -- Each product of USFilter 
Stranco's manufacture is covered by a 30-day 100% 
buy-back guarantee of customer satisfaction. If 
customer is dissatisfied with the product's 
performance for any reason, the product can be 
returned to USFilter Stranco for a full refund of the 
sale price. In order to take advantage of the 30-day 
guarantee the product must have received only 
normal use and care and the customer must 

thirtyrequest the refund prior to the expiration of 


(30) calendar days from the date of shipment.

No representative has authority to change or modify 
the foregoing warranties in any respect. However, 
representatives are free to offer service contracts 
and preventive maintenance agreements on their 
own, acting independently of US Filter Stranco. THE 
WARRANTIES SET FORTH ABOVE ARE 
USFIL TER STRANCO'S SOLE AND EXCLUSIVE 
WARRANTIES. USFIL TER STRANCO MAKES 
NO OTHER WARRANTIES OF ANY KIND, 
EXPRESS OR IMPLIED, INCLUDING WITHOUT 
LIMITATION, ANY WARRANTY OF 
MERCHANTABILITY OR OF FITNESS FOR A 
PARTICULAR PURPOSE, AND ALL SUCH 
EXPRESS OR IMPLIED WARRANTIES ARE 
HEREBY DISCLAIMED. 

LIMITATION OF LIABILITY: 
NOTWITHSTANDING ANYTHING ELSE TO THE 
CONTRARY, USFIL TER STRANCO SHALL NOT 
BE LIABLE FOR ANY CONSEQUENTIAL, 
INCIDENTAL, SPECIAL, PUNITIVE OR OTHER 
INDIRECT DAMAGES, AND USFIL TER 
STRANCO'S TOTAL LIABILITY ARISING AT ANY 
TIME FROM THE SALE OR USE OF THE 
EQUIPMENT SHALL NOT EXCEED THE 
PURCHASE PRICE PAID FOR THE EQUIPMENT. 
THESE LIMITATIONS APPLY WHETHER THE 
LIABILITY IS BASED ON CONTRACT, TORT, 
STRICT LIABILITY OR ANY OTHER THEORY. 

Whether in or out of warranty, a Return Materials 
Authorization number (RMA) is required and can be 
obtained by calling our customer service 
department telephone at 000.882.6466. Have the 
make, model, and serial number of the item being 
returned. Reference the RMA number on the 
outside of the shipping container. 
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1.0 Introduction

LMI is the world's most versatile manufacturer of economical 
and effcient metering pumps. This manual addresses the 
installation, maintenance and troubleshooting procedures for 
manually and externally controlled pumps. LMI has a worldwide 

repair centersnetwork of stocking representatives and authorized 


to give you prompt and efficient service. 

Please review this manual carefully. Pay partcular attention


to warnings and precautions. Always follow good safety 
proper clothing, eye and faceprocedures, including the use of 


protection. 

This manual is for Series A, B, C, E, J5, and P pumps. 

1 .1 Spare Parts


LMI recommends replacing the elastomeric components of the 
pump on an anual basis. RPM Pro Pacs™ and spare part kits are 
available from your local LMI Master Stocking Distributor. 

-. 
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Example: 
( 

Your pump consists of two main components:


1. The Drive Assembly; and

2. The Liquid Handlig Assembly.

A 1 51 39281 
Drive - Liquid Handling 

Assembly 

+ 

~ 
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2.0 Unpacking Check List

Your carton will contain many or all of the following items. 
Please notify the carrier immediately if there are any signs of 
damage to the pump or its parts. 

Please refer to the enclosed Instruction Supplement for an 
ilustration and electrcal diagram of your complete pump. 

~ 

Metering Pump 

Foot Valve


c: 

Tubing 
Depending on the model, your carton 
may contain 0, i, 2 or 3 rolls of tubing. 
Your carton may contain a roll of clear Ceramic Foot Valve Weight 
vinyl tubing; this is for connection to


the SUCTION SIDE OF THE PUMP 
HEAD ONLY. 
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- Instruction Supplemen

I
I~~ 

Injection Check Instruction Supplement 
Valve 

r-------------i 
I


I* 
I


I


I


I


I


I


I


I


IMULTI-FUNCTION Valve 
and Tubing
 I 

* Your carton mayor may not contain
 I 

a3-FV,4-FV, orbleed4-FV accessory. I
L____________.J
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3.0 Pre-Installation Instructions

The following precautions should be taken when working with 
LMI metering pumps. Please read this section carefully prior to 
installation. 

Precautions 

Â Protective Clothing 

ALWAYS wear protective clothing, face shield, safety glasses 
and gloves when working on or near your metering pump.


Additional precautions should be taken depending on the solution 
being pumped. Refer to MSDS precautions from your solution 
supplier. 

Â Water Pre-Prime 

when shipped from theAll LMI pumps are pre-primed with water 


your solutionis not compatible with water, disassemblefactory. If 


the Pump Head Assembly. Thoroughly dry the pump head, 
Liquifram™( diaphragm). Reassemblevalves, seal rings, balls and 


head assembly tightening screws in a crisscross pattern. Refill the 
pump head with the solution to be pumped before priming the 
pump. (This wil aid in priming.) 

Solution CompatibiltyÂ Determine ifthe materials of construction included in the liquid 
handling portion of your pump are adequate for the solution 
(chemical) to be pumped. LMI pumps are tested by NSF for use
on muriatic acid and sodium hypochlorite. Always refer to the 
solution supplier and the LMI Chemical Resistance Chart for 
compatibility of your specific LMI metering pump. Contact your 
local LMI distributor for further information. 

8
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Tubing Connections
. Inlet and outlet tubing or pipe sizes must not be reduced. Make 
certain that all tubing is SECURELY ATTACHED to fittings 
prior to start-up (see Section 4.3, Tubing Connections) . ALWAYS 
use LMI supplied tubing with your pump, as the tubing is 
specifically designed for use with the pump fittings. It is 
recommended that all tubing be sliielded to prevent possible 
injur in case of rupture or accidental damage. If tubing is


tubing should be installed.exposed to sunlight, black UV resistant 


Check tubing frequently for cracks and replace as necessary. 

Fittings And Machine Threads . All fittgs should be hand-tightened. An additional 1/8 - 1/4 tu 

after the fitting contacts the seal ring may be necessary to provide 
a leak-proof seaL. Excessive overtightening or use of a pipe wrench 
can cause damage to the fittings, seals, or pump head. 

All LMI pumps have straight screw machine threads on the head 
and fittings and are sealed by the seal rings or O-rings. DO NOT 
use Teßon~ tape or pipe dope to 
 seal threads. Teßon~ Tape 

the Injectionmay only be used on the 1/2" NPT thread side of 


well as stainless steel liquid end connections.Check Valve as 


A Plumbing 

Always adhere to your local plumbing codes and requirements. 
Be sure installation does not constitute a cross connection. Check 
local plumbing codes for guidelines. LMI is not responsible for 
improper installations. 

A Back Pressure/Anti-Syphon Valve 

If you are pumping downhill or into low or no system pressure, 
a back pressure/anti-syphon device such as LMl's Four Function 
Valve should be installed to prevent overpumping or syphoning. 
Contact your LMI distributor for fuhur information. 
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Electrical Connections
. pump must beTo reduce the risk of electrical shock, the metering 


plugged into a grounded outlet with ratings conforming to the 
data on the pump control paneL. The pump must be connected to 
a good ground. DO NOT USE ADAPTERS! All wiring must 
conform to local electrical codes. 

To 
To LMI 

LMI Pump
Pump 

INCORRECT CORRECT 

4.0 Installation
4.1 Pump Location and Installation

Locate pump in an area convenient to solution tank and electrical 
supply. 

The pump should be accessible for routine maintenance, and 
should not be subjected to ambient temperatures above 122°F 
(5 aOC). Ifthepump wil be exposed to direct sunlight, LMI black,


UV resistant tubing should be installed. 

4.2 Pump Mounting

The pump can be mounted in one oftwo ways: 

A. FLOODED SUCTION (ideal installation); or

B. SUCTION LIFT - when suction lift is less than 5 feet (1.5 m)
water. For denserfor solutions having a specific gravity of 


solutions, consult distributor. 

Your LMI metering pump must be mounted so that the 
suction and discharge valves are verticaL. NEVER position 
pump head and fittgs horizontally. 

10 
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4.2.1 Flooded Suction 

The pump is mounted at the base of the storage tanle This 
installation is the most trouble-free , and is recommended for 
very low outputs, solutions that gasify,. and high-viscosity 
solutions. Since the suction tubing is filled with solution, priming 
is accomplished quickly and the chance of losing prime is 
reduced.

Â When pumping downhill or into low or no pressure system, a 
back pressure/anti-syphon device should be installed to prevent 
overpumping or syphoning. 

l.\t'¡tj Although popular for all solutions, LMI recommends flooded1-.-1=== suction installations for all high-viscosity fluid applications.I~i -:

ee 

Injection 
Check Valve 

LMI 
35 Gallon 
Solution 

Tank 

INCORRECT CORRECT 

Avoid this type of false flooded suction. 

Injection 
Check

Vent Valve 

CORRECT 
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4.2.2 Suction Lift - Wall Bracket Mount 
í 

The pump may be mounted using an LMI Wall Mount Bracket 
Assembly (part no. 34643) directly above the solution tank. 
A pump mounted in this manner allows for easy changing of 
solution tanks or drs. 

Pressure 
Injection Line 

Check Valve 

" LMI Pump 
Front Mount 

LMI Pump 
Rear Mount 

Solution 
Tank 

2.0 in. (50 mm)
Space for Sediment 

Accumulation 

12 
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4.2.3 Suction Lift - Tank Mount 

The pump may be mounted on a molded tank provided there is 
a recess to keep the pump stationary. LMI lO-gallon tank (part 
no. 27421), 35-gallon tank (par no. 27400), and 50-gallon tank 
(part no. 26350) have molded recesses for pump mounting. 

p ,
pressure/ ~Tee

Line 

~ Injection
I . Check Valve


LMI Pump 

LMI 
50 Gallon


Solution 
Tank 

Ceramic 
Weight 

Foot 
Valve 

2.0 in. (50 mm)
Space for 
Sediment 

Accumulation 

(\ 

LMI 
Pump 

Foot 
Valve 

2.0 in. (50 mm) 
Space for 
Sediment 

Accumulation 

.. 
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4.2.4
 Suction Lift - Shelf Mount 
( 

The pump may be mounted on a shelf (customer supplied) 
maintaining a suction lift of less than 5 ft (1.5 m). An LMI 
mounting kit (part number 10461) is available for securing the 
pump to a shelf. 

~p cl~ 

1 
FlowFlow 

Injection Check 
Valve 

Anti-Syphon 
Pressure Relief LMI Pump 

Valve 
(Optional Accessory) 

Solution 
Drum 

2.0 in. (50 mm)
Space for 
Sediment 

Accumulation 

-. 
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4.3 Tubing Connections

Â

) 

Â 

A. Use only LMItubing.

B. bO NOT lISE CLEAß VINYL TlIBING ON THE
pressure createdbISCHAßGESIbEOFTHEPlIMP The 


by the pump can rupture vinyl tubing. 

C. Before installation, all tubing must be cut with a clean square
end. 

D. Valve and head connections from the factory are capped or
plugged to retain pre-prime water. Remove and discard 
these caps or plugs before connecting tubing. 

bONOTlISEPLIEBS OßPIPE WINCHONCOUPLI6 
NUS OR FITTINGS. 

Tubing Connection


1/411 a.D. (.250'1 Tubing


1/4" 00 Tubing 

Coupling Nut


Bottom Tubing 
in Fitting.


Push and hold 
tubing down 
while tightening


coupling nut. 

Tubing Connection


1/211 a.D. (.511) Tubing 

1/2" 00 Tubing 

Coupling Nut 

Clamp Ring 

Force tubing 
over

N I r completely
ozz e l entire nozzle.

Push and hold 

Fitting tubing down

while tightening


coupling nut. 

Tubing Connection


3/811 0.0. (.37511) Tubing 

3/8" 00 
Tubing 

Coupling
Force tubing
 Nut
completely 
over entire Clamp
nozzle into Ring 
groove. 
Push and hold 
tubing down Nozzle
while tightening 
coupling nut. Fitting 

Groove 

Pipe Thread Connection


1/411 or 1/211 NPT 

NPT Pipe t
Connection ~ 

Apply Tefloo" e 
tape here.


(Customer supplied .. 
pipe connections) 
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4.4 Multi-Function Valves
) 

multi-Your pump may be equipped with one of the following 


function valves: 3-FV, 4-FV, Bleed 4-FV, or standarddîscharge 
valve. If your pump is not equipped with a multi- function valve 
and you feel it is needed in your application, it can be purchased 
as an accessory. Contact your local LMI stocking distributor. 

4.4.1 Three Function Valve (3-FV 
1. Pressure Relief

If the discharge line is over pressurized, the valve opens 
sending solution back to the supply tame 

2. Line Depressuriation

Opening the relief knob provides line drain back to the 
supply tank. 

3. Priing Aid

Opening the relief knob assists in priming the pump by 
venting the discharge line to the atmosphere. 

4.4.2 Four Function Valve (4-FV 
1. Pressure Relief

If the discharge line is over pressurized, the valve opens 
sending solution back to the supply tank. 

2. Line Depressuriation

Opening the relief knob provides line drain back to the 
supply tank. 

3. Anti-Syphon

Prevents syphoning when pumping solution downhil or 
into a vacuum. 

4. Back Pressure

Supplies approximately 25 psi back pressure to prevent 
overpumping when little or no system back pressure is 
present. 

( 
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4.4.3 Bleed Four Function Valve (Bleed 4-FV 
; 

/ 
1. Line Depressuriation

Opening the relief port provides line drain back to the supply 
tanle 

2. Anti-Syphon

Prevents syphoning when pumping solution downhill or 
into a vacuum. 

3. Back Pressure

Supplies approximately 25 psi back pressure to prevent 
overpumping when little or no system back pressure is 
present. 

4. Bleed Function

Manually adjusted valve provides continuous bleed of 
entrapped vapors from Sodium Hypochlorite or Hydrogen 
Peroxide. 

DO NOT submerge Flow cD C1 
Flow 

return line in solution 
LMI 4-FV (Accessory) €f cDPrevents syphoning . .

when pumping into Recirculatingsuction side of ~ Pump
recirculating pump 
(Vacuum) 

LMI4-FV 
(Accessory) 
Prevents over


pumping and

syphöning 
when pumping

downhil 
into low or

Tank Tank no pressure


..Injection Check Valve 

0- To Injection Point


Typical 4-FV Installation 
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4.5 Multi-Function Valve Installation
/ 

To install the multi- function valve, remove the yellow screw cap 
on the top of the pump head and screw in the valve so that it 
contacts the seal ring. An additional 1/8 - 1/4 turn may be 
necessary to prevent leakage. 

1/4" a.D. tubing connects to the side ofthe valve and acts as a 
return line to the solution tank. To ensure priming, this tubing 
must NOT be submerged in the solution. 

This return line tubing must be secured to ensure pumpedA solution will softly retrn to supply tonk. 

1/4" Tubing 

Connector 

~ 
~ 

Bottom Tubing
 To 
To in Fitting Pump

Solution Tank Push and hold while Head 
or Drum tightening connector. 

Multi-Function Valve Tubing Connection 

4.6 Foot Valve/Suction Tubing Installation

The Foot Valve acts as a check valve to keep the pump primed in 
suction lift applications. 

The foot valve is designed to be submersed in the solution tank 
. or dru and must sit in a vertical position at the bottom. Position 
approximately 2 inches (50 in) off the bottom if the tank or 
drum contains sediment. 

18
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ii 'r.'~.iil Pump models equipped with high-viscosity liquid endsare not 
I =- i~ equipped with foot valves. Flooded suction is recommended. A IIi -=.:-= 2" NPT connector is included for flooded suction installations.'-. 

The ceramic weight, when installed, positions the foot valve in 'a 
vertical position. 

1. Attach the foot valve to one end of the suction tubing (see

Tubing Connections, Section 4.3). 

2. Slide the ceramic weight over the tubing end until it contacts

the top of the foot valve coupling nut. 

tubing into the solution tank. Check that3. Place foot valve and 

the foot valve is vertical and approximately 2 inches (50 mm) 
from the bottom of 
 the tank or drum (see illustration). Connect 
the other end of 
 the tubing to the suction side ofthe pump head 

(bottom side) (seeTubing Connections, Section 4.3). 

LMI LMI 

Pump Pump 

Use Ceramic 
Weight 

Foot Valve 
Must Remain 

VerticalL 
L 2.0 in. (50 mm)Foot Valve 

Tilted Sideways WILL NOT PRIME for Sediment Accumulation 

INCORRECT CORRECT 

Proper Foot Valve Position 

( 
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4.7 Injection Check Valve and 
Discharge Tubing. Installation 

The Injection Check Valve prevents backflow from a treated 
"DISCHARGE"line. Connect the Injection Check Valve to your 


(outlet) line. Any size NPTF fitting or pipe tee with a reducing 
bushing to 1/2" NPTF will accept the injection check valve. Use 
Teflon(ß tape or pipe dope to seal the pipe threads only. 

When installing the Injection Check Valve, be sure to position it 
so that the valve enters the bottom of your pipe in a vertical 
position; Variations left and right within 80° are acceptable (see 
illustration below). 

tubing, connect tubing toAfter cutting an appropriate length of 


thethe injection check valve then back to the discharge side of 


pump head valve or discharge fitting (top side), making sure it 
does not crimp or come into contact with hot or sharp surfaces 
(see Tubing Connections, Section 4.3). 

~// ///,
Pipe Cross// 'l'l

// ij///////, Section
// 'i:/ ~
~ il ~
~ IW l 
1" P' T / ~ I I
ipe iee J :: CORRECT //, / /­Use Teflon /// ~ / 40° 

1" to 1/2" NPT ~ / Pipe threads only \ Acceptable
(Customer ~uP:lied)/ ~ ~
InJection Do NOT use Injection
Check Valve n Teflon tape n Check Valve


A On machined -­V Threads V 
Flow Flow 

Typical Injection Check Valve Installations 
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5.0 Liquid End 
Parts List 

1 Flapper valve


Injection check valve body2 
Injection check valve spring3 

4 Check valve ball 
Seal rig
5 
Cartdge valve6 
Cartdge valve o-ring7 

8 Cartdge valve washer


Valve seat9 
10 Clamp ring 
11 Ferrle 
12 Clamp sleeve 
13 Tubing adapter 
14 Coupling nut 
15 Discharge tubing 
16 Valve housing 

17 Multi-function valve 
18 High-viscosity spring 

19 Liquifram 
20 Pump head 
21 Pump head screw 
22 Suction tubing 

23 Foot valve seat 
24 Foot valve screen 

25 High-viscosity valve seat 

26 H.V. tubing clamp 
27 H.V. suction tubing 
28 H.V. Tubing x 1/2 NPT connector 
29 Injection check valve assembly 
30 Discharge valve assembly 

/) 31 Suction valve assembly 
32 Pump head assembly 
33 Foot valve assembly 
34 Injection Seat PTFE 
35 Ceramic Weight 
36 Return Line 
37 Cap ASM (Black Knob) 
38 Cap ASM (Yellow Knob) 
39 Multi-Function Valve Body 
40 Nut Multi-Function Valve 
41 Screw Multi-Function Valve 
42 Retu Line Coupling Nut 
43 Adjustment Screw B/4-FV 
44 Cap B/4-FV 
45 Plug B/4-FV 
46 Gasket B/4-FV 
47 Small O-Ring B/4-FV 
48 Large O-Ring B/4-FV 

J 
~ 

~ 
X" Ner-l- ~ 
~ ~cA
Ø- OR OR ~~ ~~
~

?il~?
OR OR OR
~ ô­
0 

~~ll
~OR OR OR .. ~NOTINCLUDED 
IN 

3 

(-OR- 0 ~
~~ ~
'" ~ OR-~'- ~ O- ~ 

3 

~ A ~~~ OR-~
~~ ~

3 ~~l! lÆ


t:oR OR G: 
~ 0 

" ~~llf ~~OR OR OR


3 !: ~~ ~ O­
~~
~
NOTE: This illustration 
is a visul representation 
of all LE components. 
Liquid ends will not 
include all part shown. 
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6.0 Start-up and Adjustment

a) The pump is normally sel(-priming l/suction lif is 5 fl (J.5m) 
, t X1tltj or less and the steps below are jollowedl-.-I ;-­I "" b) Pumps are shipped .fom the jàctory with water in the pump 

head to aid in priming 

6.1 Output Adjustment Controls

Manual series pump controls are not equipped with pressure con­
trol 

l.\(,. ltAI=-~r-- 1 Pressure Control Adjustment (if equipped): Pressure control 
I ""
i ;-- .

provides the adjustment of the pump's pressure capability and 
power consumption, reducing heat, pipe shock and pulsation 
while increasing pump life. See Section 7.0 after priming for 
proper adjustment settings. 

2. Speed Adiustment (Upper Knob) (if equipped): Speed control
provides adjustment of the percent of maximum strokes per 

this knob clockwise increases stroke frequencyminute. Turg 


(speed) . 

Adjustment (Lower Knob): Stroke control provides3. Stroke 

adjustment of the percent maximum of solution discharged 
during each pump actuation. Turing this knob clockwise 
n increases solution displacement.


A 7 antl.P7 Only: When operating the pump in external mode, the 
speed control /mob should be turnedjully counter-c!oclcise n.


t "'''ltA-- A.J4 anti A.J7 Only: Pump comes equipped with a range selectorl--
switch which provides high or low speed aCljustment. The high
'­I- ­

I --:

setting provides speed aCljustments between 8 and 100 strokes per 
minute. The low setting provides accurate speed aCljustments be­


tween 1 and 12. 5 strokes per minute fòr applications requiring 
in.fequent strohng. 

." 
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6.2 Start-Up/Priming for Pump Supplied

with Multi-Function Valve


Â Bead tnis enti sectn compet !Jjire proceeáig. 
When all precautionary steps have been taken, the pump is 
mounted, and the tubing is securely attached, you may now start 
priming the pump. 

1. Plug in or switch the pump on.

2. While the pump is ruing, set the speed knob at 80% and the

stroke knob at 100%. 

t .\('It~.. .lthe pump is equipped with pressure control turnjilly clock­1-.-
wise. ()
r===

1 ;:
i -:

3. 1/4 turn open the relief side (black knob) of the multi­

function valve.


3A. (Bleed 4FV only) With screwdriver rotate bleed adjustment 
screw counter-clockwise n. 2 full turns. When solution 
begins to flow through translucent bleed return tubing, the 
pump is primed. Stop pump. 

4. The suction tubing should begin to fill with solution from the
tank. 

5. A small amount of solution will begin to discharge out the
return line of 
 the multi-function valve. Once this happens, 
1/4 turn or release the knob and SHUT THE PUMP OFF. 
(If pump is not equipped with an on! off switch, disconnect 
the power cord.) 

6. The pump is now primed.

6A. (Bleed 4FV only) 

a. Start pump and let pump inj ect solution into the discharge
line. 

b. Close the bleed adjustment screw by rotating it clockwise
() with a screwdriver.


c. Now adjust the pump stroke length and/or speed
(frequency) to a range approximately 25% higher than
you would normally want for the process. 

d. Slowly rotate bleed adjustment screw counter-clockwise
n. until just a small amount of solution begins to trickle

~. 
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the bleed retu tubing. A small amount ofdown inside 


solution pumped back to the tank with each stroke of the 
air or gaspump wil allow gas and air to escape without 


locking in the pump head. 

7. Proceed to output adjustment, Section 6.4.

i Y(ti"j
ffthe pump does not se!f-pn'me, remove the multi-jimction valve

J--'-
the pump head Remove the check valveon the discharge side of
"- and pour water or solution into the port untt! the head is filledI=--=

I --: Replace valve, then jòllow start up/priming steps. 

6.3 Start-Up/Priming without Multi-Function Valve

Â Rem! tnis entu secn completel Infore prtt!tlg.
When all precautionary steps have been taken, the pump is 
mounted, and the tubing is securely attached, you may now prime 
the pump. 

1. Plug in or switch on the pump.

2. While the pump is running, set the speed knob at 80% and the
stroke knob at 100%. 

i Y(JI~ ffthe pump is equipped with pressure control- tuni fully clock­
wise n.
l-.-,;-­i -:

3. The suction tubing should begin to fill with solution from the

tank. 

4. Once the solution begins to exit the pump head on the
pump is notdischarge side, SHUT THE PUMP OFF. (If 


equipped with an on/off switch, disconnect the power cord). 

5. The pump is now primed.

24
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6. Proceed to output adjustment, Section t).4.
( 

!f the pump does not selfprime, remove the fitting on the dis­
~- ' 

the pump head Remove the ball and pour water-- charge side ofi .\"itj
or solution into the port until the head is filled Replace valve,ii =-.. 
then fOllow start up;priming steps.
1;--i ~


6.4 Output Adjustment

Once the pump has been primed, an appropriate output adjustment 
MUST be made. Pump output should be calculated and 
adjustments made accordingly. 

6.5 Total Pump Output

the pump as follows:Calculate the total output of 


PUMP OUTPUT = MAX PUMP OUTPUT x % SPEED x % STROKE


Example: A151-392Sl


Use MAX Output (from dataplate on bottom center of pump 
control panel) = 24 GPD (24 gallons per day). 

If the pump is set at 60% speed and 70% stroke length, the 
approximate pump output is: 

24.0 x 0.60 x 0.70 = 10.08 GPD (gallons per day). Divide by 24
(hours in one day) to calculate in gallons per hour.. 

l-.-
!fpump is not equipped with speed acljustment, calculate byi .\(t¡tj.---- Mii .Pmp Output x % Stroke only.

1;--i ~


.. 
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7.0 Methods of Externally Triggering 
r. 

t .\o.ijl-.-I ;-­i -:


120V 
or 

220 - 240 V 
50 - 60 Hz 

Switch or transistors must be capable of 
switching 15 V DC at 2 milliamperes. Mini-

.. 

mum time Ùi low impedance state (ON) is 50 
milliseconds. Minimum time in high imped- 1ê)4
ance state (OFF) is 100 milliseconds. 00 

2 00 3
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or Pacing A7, 87, C7 and P7 Pumps
( 

Higher Frequency Pulses
~IIIIIIIIIIIIIII 
Lower Frequency Pulses
. ~ i~


4-20 miliamp DC 
11 ~~t~)i~; _-_~!1. 'l~


MICROPACE~ 4-20 milliamp DC
ND CONVERTER
 ~ . ~


MP-100 

Higher Frequency Pulses
MICROPACE~ 

.. 11111111111111 i
4 DIGIT DIVIDER

MP,400 

Lower Frequency Pulses
MICROPACE'" 
4 DIGIT MULTIPLIER
 ~ -----¡~

MP-500M 

26006 Pulse 
Transmitter ~ 

ø ø
Programmable 

DMder Programmable 
Divider 

ø 

RFP Flowmeter 

FC Flowmeter/Contactbr 

) 
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8.0 Calibration

l.\í.t.l.t j. . 
Ii ==-=I =-.. 
I. --:

Once installation is complete and the approximate output has 
been determined, the pump should be calibrated to adjust 
speed and stroke for your actual desired output. (Calibration 
cylinders may be purchased from your local LMI distributor, 
ref. publication 1798.) 

1. Be sure the pump is primed, and discharge tubing and
Injection Check Valve are installed as they would be in 
normal service (i.e., including factors such as injection 
pressure, fluid viscosity, and suction lift). 

2. Place the Foot Valve in a graduated container with a volume

of 1000 ml or more. 

3. Plug in and switch pump to Internal Mode. Pump until all the
air is exhausted from the suction line and head. 

4. Tur the pump off. Refill graduated container to a level
starting point. 

!f pump is equipped with pressure control see Section 8.1 be­
jóre proceeding 

5. Using a stopwatch or timer, turn the pump on for a measured

time (50 pump strokes minimum). The longer theamount of 


you can be of the results. Betime period, the more confident 


sure to count the number of strokes during the calibration 
period when making comparisons. 

6. Turn the pump off. Note the time elapsed in relation to
volume displaced in the graduate. Now, calculate the output 
in the time unit you choose (minutes, hours, days, etc.). 

low or too great, adjust speed and or7. If the output is too 

, stroke, estimating required correction and repeat steps i - 7. 
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Suction Graduate 

1000 ml Min.Lift 

Foot 

Valve 

8.1 Pressure Control

Adjust Pressure Control: While unit is ruing, turn Pressure


Control Potentiometer slowly counter-clockwise n until unit 
just begins to stall. From this stall point, now turn Pressure


Control Potentiometer clockwise () halfway between the stall 
point and maximum setting. This is the optimum pressure 
control setting for your application. 

i .\"(J~. Increasesetting ifbackpressure is increased ACljustingpressure1-.- control decreases pressure rating o./pump.
,;-­i -:


Bar Pressure Control psi 
6 

System 80 
5 Pressure 

3 Bar (43 psi) 604 

3 40 
2 

20 
1 

Adjust pressure control to reduce heat, shock; 
and pulsations; and to prolong pump lie. 
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8.2 Calibration Procedure - On-Site 
Volumetric Calibration in External Mode 

1. Since pump output is governed by an external device such as
Flowmeter-Pulser, Liquitron™ Controller, or 4-20 in DC 
signal from an instrument with an LMI Analog-to-Digital 
Converter, only the output per stroke may be calibrated. 

2. With pump primed and discharge tubing connected to the
injection point as it would be in normal service, place Foot 
Valve Assembly in a graduated container with a volume of 
1000 ml or more. 

with Speed Knob set at 1003. Switch pump to Internal mode 

until air is exhausted from suction line and pump head. 

4. Adjust Pressure Control (if desired) - See Section 8.1.

5. Switch pump OFF and note solution level in graduated


container. Refill graduate to a starting point. 

6. Switch pump ON and count the number of strokes for
exactly one minute, then switch pump OFF. 

7. Note volume pumped during the calibration period of one
minute. Divide into this the number of strokes to determine 
the volume of solution pumped per stroke. 

Example: 500 ml in 100 strokes = 5.0 ml per stroke. 

Multiply this by your expected stroke rate per minute, per hour 
or per day and compare with desired output requirements. 

8. Adjust Stroke Length Knob (lower knob) to your best

estimate of required correction and repeat calibration 
procedure. 

9.0 Spare Parts Replacement
Routine Maintenance


9.1 Depressurizing the Discharge Line 

Â
(For Pumps Equipped with a 3-FV or a 4-FV only)

ALWAYS wear protectie clothing, face shield, softy glasses 
and gloves when peljrming any maintenance or replacement


on your pump. ( 
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/ .Beiid steps I lliid2 /Jelow /Jifre proceediiig. 

1. Be sure the Injection Check Valve is properly installed and

\ Â 
is operating. If a shut off valve has been installed downstream 

Â 
of the Injection Valve, it should be closed. 

Be sure your relititu/Jiiig is coiiiiected to your multi:Îuiictioli 
valve Iliid ruiis /Jllck to your solutioii drum or tiiiik 

2. 1/4 tu the black knob on the valve. The discharge line is

now depressurized. Keep valve open until solution drains 
back down the discharge tubing into solution dru or tame 
Then 1/4 turn knob to normal position. 

9.2 Liquifram'" (Diaphragm) Replacement

Â ALWAYS wearprotectie clotkiiig;face skieltl safty glllses 
Iliidgloves wkeii worlåiig neiirorpeifrmingiinymiiinteniince 
or repliicement on your pump. See MSDS informalion from 
solution supplier for Iltlílitoniilpreciiiitions. 

LMI metering pumps are designed for trouble- free operation, yet 
routine maintenance of elastomeric parts is essential for optimum 
performance. This involves replacing the Liquifram"M, cartridge 
valves or seal rings/valve balls, multi-function valve cap


assemblies and the inj ection check valve sprig. LMI recommends 
once a year; however, frequency wilreplacing these parts at least 

depend on your particular application. 

When replacing the Liquifram™ and the cartidge valves or seal 
rings/valve balls, the injection check valve spring should also be 
replaced (see next Section 9.3). A Spare Parts Kit 
(SP-#) or RPM Pro Pac™ kit containing these parts may be
obtained from your local distributor. 

Replacing the Liquifram~: 

1. Carefully depressurize, drain, and disconnect the discharge

line (see Section 8.1 in this manual). Place the Foot Valve 
into a container of water or other neutralizing solution. Turn 
the pump on to flush the head assembly. Once the pump head 
has been flushed, lift the F oot Valve out of tIle solution and 
continue to pump air into the pump head until the pump head 
is purged of water or neutralizing solution.( 
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l( the liquid cannot be pumped due to Liquifam™ rupture 

I_-
using protective clothing gloves and face shieldcariflly ) 

/' .\(.t~~.A disconnect the suction and discharge tubing Remove the 
1;- ­
 fòur screws to the head and immerse the head in water or.1 . other neutralizing solution. 

2. Start the pump. While running, set the stroke knob to zero

and tu the pump off.
l.\ltj See Section 10.0 jòr proper zerol-.-1;--i -: 3. With the unit off, unscrew the Liquifram™ by carefully 
grasping the outer edge and tuing it counter-clockwise


n. Discard old Liquifram™. Remove theLiquifranlM disk if
thatso equipped (located behind the Liquifram™) and check 


the size code matches the size code on the replacement 
Liquifram™ (see ilustration). 

4. Reinstall the disk so the alignent pin on the disk (if

present) seats in the recessed hole in the EPU. 

.Â Becarjinofosctl Ttff- OjtleliewLlfill


For Series 8, C, & E For Series A, J, & P 

Size Code 
Marking Size Code Marking 

ecessed 
Hole 

NOTE: 
Size code markings for pumps 
supplied with 6.0 Liquiframs ™ Spacer 
(diaphragms) should be referenced

to the 6.0 Black Adapter, not the 
3.0 Spacer

5. Start the pumpandtum the stroke knob to the setting
indicated on the following Stroke Settng Cha. which 
matches the pump series number located on the pump 
dataplate. With the pump stroking (running), screw on the 
new Liquifram™ clockwise n until the center begins to 
buckle inwards. Stop the pump. 
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Liquifram ™ Stroke Setting Chart


Pump Series Stroke Knob Settina . 

All A, B, J, P, Z Series 
C10, C11 , C12, C70, C71 , C72, C76, 90% 
C90, C91 , C92, E70, E71, E72 

All L Series 85% 

C78 50% 

C13, C14, C73, C74, C77, 

C93, C94, E73, E74 70% 

All M Series 100% * 

* Liquiframm on M Series pumps only, must be bottomed completely (turned
all the way in). Do Not Use Straight Edge. 

6. Grasp the outer edge of the Liquifram™ and adjust by

screwing it in or out so that the center of the Liquifram™ is 
flush with the outside of the spacer edge (see illustration 
below). 

STRAIGHT EDGE 

INCORRECT CORRECT INCORRECT 

(Liquifram ™ is flush with spacer and straight edge.) 

7. Once the Liquifram™ is properly positioned, remount the
pump head to the spacer using the four (4) screws. Tighten 
in a criss-cross pattern. After one week of operation, recheck 
the screws and tighten if necessary. 

; ( 
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Valves, Seal RingsNalve Balls and9.3 Cartridge 

Injection Check Valve Spring Replacement 

A ALWAYS weiir protectie clothiiig, face shield, sofly gliisses 
iiiit/gloves wheii workiiig Oil or peJjrmiiig liiiy miiiiiteiiiiiice or 
repliicemeiit Oil your pump. See MSnS iiijòrmlloii from 
solutioii supplier jòr 1it/t/itOIlIlI precliutioliS. 

1. Refer to the LMI Metering Pump Price List for the proper
Spare Parts Kit or RPM Pro Pac™ kit number or contact your 
local LMI stocking distributor. 

2. Carefully depressurize and disconnect the discharge line

(see Section 9.1 in this manual). Place the Foot Valve into a
container of water or other neutralizing solution. Turn the 

assembly. Once the pump haspump on to flush the head 


been flushed, lift the Foot Valve out and continue to pump 
to let air into the pump head until pump is purged of water 
or neutralizing solution.


Once the pump has been flushed, lift the Foot Valve out and 
continue to let air into the pump head until pump is purged 
of water or neutralizing solution. 

If the liquid cannot be pumped due to Liquifram TM ruptue, 
with protective clothing, gloves and face shield, carefully 
disconnect the tubing and four screws to remove the head. 
Immerse the head in water or other neutralizing solution. 

Spare part replacement kits include specific instructions for 
valve replacement. Please follow the instructions included 
with the replacement kit. 

IMPORTANT: Bifore disassembling the cheCK valves,A note the orientation of the valve. 

3. Carefully disconnect one tubing connection and fitting at a 
time, then remove and replace the worn valve. 

If necessary, carefully loosen stuck valves by prying side to 
side using a small screwdriver through the center hole of the 
valve. 

4. Install new check valves in each location.

34 

34 



IMPo.RTANT: Note correct orientation of each check valve. 

5. Install the new spring in the Injection Check Valve.

Â Depressurize and drain pipeline (or isolate i. C P: point using 
valves) so tkat i. C P: can safly be disllsembleti 

10.0 Checking Pump for Proper Zero Position
(Stroke Knob)


1. With pump running, turn stroke knob counter-clockwise n
black or red band on diaL.toward zero or end of 


2. LISTEN to the clicking as the pump is running. The pump
should operate quietly at the zero position (no clicking). 

3. If the pump continues to click at zero or stops clicking before
zero is reached, the pump zero must be reset (see Section 
10.1 or 10.2).

10.1 Type I - Push on Knob

Re-Zeroing and Stroke Knob 
Disassembly and Assembly 

1. Remove stroke knob from the pump by grasping the knob
firmly and pulling it toward you. 

the yellow cap.2. Pry off 

3. Place the knob on a flat surface.

4. Using needle-nose pliers, squeeze the inner section together
while lifting the outer section up. 

5. Push the inner section back onto the "D" shaped stroke shaft.

6. With the pump running, zero the pump by turning the inner
section of the knob counter-clockwise n until the pump 
stops clicking.
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7. Position the outer section of the knob so that the pointer

aligns with zero on the nameplate or end of the black or red 
band. 

8. Push down on the outer section (a snap sound indicates parts
are locked together). 

the knob,9. Replace the yellow cap over the outer section of 

aligning the tabs on the cap with the slots inside the knob. 

Stroke Knob Assembly (Type I) 

Knob Pointer ~ 
Knob Base 

/
Knob Pointer ~ 

Knob Base -l


( 
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10.2 Type II Collet Knob
Re-Zeroing and Stroke Knob 
Disassembly and Assembly 

1. Remove Yellow Cap.

2. Hold knob with soft jaw pliers. 

3. Disconnect knob by loosening 5/16" (8 mm) collet nut.
There is no need to remove nut. 

4. Remove knob by pulling towards you.

5. With pump ruing, zero the pump using a screw driver to
turn the stroke shaft counter-clockwise n until the pump 
just stops clicking.


6. Pump is now zeroed.

7. Position knob at zero, or the end ofthe low range band, and

tighten 5/16" (8 mm) collet nut. 

8. Replace yellow cap.

.. 
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11.0 Troubleshooting

PROBLEM POSSIBLE CAUSE 

Pump Will Not Prime 1. Pump not turned on or plugged in. 

2. Output dials not set properly. 

3. Foot Valve not in vertical position on 
bottom of tank. 

4. Pump suction lift too high. 

5. Suction tubing is curved or coiled in 
tank. 

6. Fittings are over tightened. 

7. Air trap in suction valve tubing. 
. 

8. Too much pressure at discharge. 
(Pumps without multi-function valve.) 

Pump Loses Prime 1 . Solution container ran dry. 

2. Foot Valve is not in a vertical position on 
the bottom of the tank. 

3. Pump suction lift is too high. 

4. Suction tubing is curved or coiled in 
tank. 

5. Fittings are over tightened. 

6. Air trap in suction valve tubing. 

7. Air leak on suction side. 
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SOLUTION 

1. Turn on pump/plug in pump. 

2. Always prime pump with speed at 80% and stroke at 100%. 

3. Foot Valve must be vertical (see Foot Valve Installation,
Section 4.6). 

4. Maximum suction lift is 5 ft (1.5 m). Pumps with High Viscosity Liquid 
Handling Assemblies require flooded suction.

. 

5. Suction tubing must be verticaL. Use LMI tubing straightener supplied 
with pump (see Section 4.6). 

6. Do not overtighten fittings. This causes seal rings to distort and not 
seat properly which causes pump to leak back or lose prime. 

7. Suction tubing should be as vertical as possible. AVOID FALSE 
FLOODED SUCTION! (see Section 4.2.1). 

8. Shut off valves in pressurized line. Disconnect tubing at injection 
check valve (see Priming Section 6.0). When pump is primed, 
reconnect discharge tubing. 

1. Refil container with solution and reprime (see Section 6.0). 

2. Foot Valve must be vertical (see Foot Valve Installation,
Section 4.6). 

3. Maximum suction lift is 5 ft (1.5 m). Pumps with High Viscosity Liquid 
Handling Assemblies require flooded suction. 

4. Suction tubing must be verticaL. Use LMI tubing straightener 
supplied with pump (see Section 4.6). 

5. DO NOT OVERTIGHTEN FITTINGS. This causes seal rings to distort 
and not seat properly which caused pump to leak back or lose prime. 

6. Suction tubing should be as vertical as possible. AVOID FALSE 
FLOODED SUCTION! (see Section 4.2.1). 

7. Check for pinholes, cracks. Replace if necessary. 

39 

39 



Troubleshooting (continued)


PROBLEM 

Leakage at tubing 

Low Output or Failure 
to Pump Against 
Pressure 

Failure to Run 

Excessive Pump Output 

/ 

POSSIBLE CAUSE 

1. Worn tubing ends. 

2. Loose or cracked fitting. 

3. Worn seal rings. 

4. Solution attacking Liquid Handling 
Assemblv materiaL. 

1. Pump's maximum pressure rating 
is exceeded by injection pressure. 

2. Worn Seal Rings. 

3. Ruptured Liquifram '". 

4. Incorrect stroke length. 

5. Tubing run on discharge may be too 
long. . 

, 
6. Clogged Foot Valve strainer. 

1. Pump not turned on or plugged in. 

2. EPU failure. 

3. Pulser failure. 

1. Syphoning. (Pumping downhill without 
a multi-function valve).


2. Little or no pressure at injection point. 

~ 

3. Excessive strokes per minute. 
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SOLUTION 

1. Cut about 1 in (25 mm) off tubing and then replace as before. 

2. Replace fitting if cracked. Carefully hand tighten fittings. DO NOT USE 
with seal ring, tightenPIPE WRENCH. Once fitting comes into contact 


an additional 1/8 or 1/4 turn.


3. Replace balls and seal rings (see Section 8.3) Spare Parts (SP-#). 

4. Consult your local distributor for alternate materials. 

1. Injection pressure cannot exceed pump's maximum pressure. See 
pump data plate. 

2. Worn seal rings or cartridge valves may need replacement (see 
Section 9.3). Spare Parts (SP- #), or RPM Pro Pac™ kit. 

3. Replace Liquifram'. (see Section 9.2). 

4. Check zero on pump/Re-zero pump (see Section 10.0). 

5. Longer tubing runs may create frictional losses sufficient to reduce 
pump's pressure rating. Consult factory for more information. 

6. Remove Foot Valve strainer when pumping slurries or when solution 
particles cause strainer to clog. 

1. Turn on or plug in pump. 

2. Disassemble pump and measure the resistance of the EPU across 
the EPU wires. Resistance reading should be in accordance to the 
EPU Resistance Chart (see Section 12.0). Also, check EPU leads to 
ground. Consult supplier or factory. 

3. The pulser should be replaced if EPU checks out OK. Consult 
supplier or factory. 

1. Move injection point to a pressurized location or install an LMI 4-FV 
(see Section 4.4). 

2. If pressure at injection point is less than 25 psi (1.7 Bar), an LMI4-FV 
should be installed (see Section 4.4). 

..3. Replace pulser or resistor. Consult factory. 
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12.0 EPU Resistance Chart


Pump Series 

A14, A15, A16, A34 
A74, A75, A76 
A94, A95, A96 
J02, J03, J04, J05, J06 
J13,J15,J16 
PW4, PW5, PW6 
P04, P05, P06 
P08, P14, P15 
P16, P18, P74 
P75 P76 P78


(see Note 1) 
A17, A37, A77, A97, A18, A78 
P02, P03 
P12.P13 
(see Note 2) 
A17, A37, A77, A97, A18, A78 
P02, P03 
P12. P13 
J54D J55D. J56D 
D1 0,011, D12, D13, 014


D70 D71. D72 D73.074 
E70, E71, E72, E73, E74 

B11, 812, B13, 814 
B71 B72 B73.874

C10, C11, C12, C13, C14 
C70. C71 C72. C73 C74 
C76, C77, C78 

Voltage 

115 V AC 
230 V AC 

115 VAC 
230 VAC 

115 V AC 
230 V AC 

12 VDC 
115 V AC 
230 V AC 
1 ~ 5 V AC 

230 V AC 
115 VAC 
230 V AC 
115 VAC 
230 VAC 
115 VAC 
230 V AC 

Coil Resistance


(Ohms) 
ê 20° C (680 Fl*


76 - 87 
307 - 353 

152 -176 
583 - 671 

76- 87 
291- 335 

1.1 - 1.3
25.7- 29.6 
97 - 112 

22.8 - 26.2
91 - 105 
43 - 49 

167 - 193 
22.8 - 26.2

91 - 105 
14.4 - 16.6
57.7 - 66.3

* Let pump cool down completely before checking resistance. EPU checked
within 10 hours of operation can increase coil resistance reading as much 
as 20%. 

NOTES: 
1. Pumps with serial numbers LOWER than: 960113429
2. Pumps with serial numbers HIGHER than: 960113429

8 Post Olfice Square
Acton, MA 01720 USA 

TEL: (978) 263"9800:LMI FAX: (978) 264-9172
http://www.lm¡pumps.comMilTON ROY


l. 2001 LMI Milton Roy - All Rights Reserved Liquifram, Liquitron, Micropace, and Pro Pac are trade-
Printed in USA marks of Liquid Metronics Incorporated, Teflon is a 
Specifications subject to change without notice. registered trademark of E. i. du Pont de Nemours & 

Co., Inc. 
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) Manualb ",_, l 

Series A9, 89, and C9 
Electronic Metering Pumps 

\ 

For file reference, please record the following data: 

Model No:AAq7/~j53S¿L / Cq3/~..3idiSI

( 

Serial No: 

Installation Date: 

Installation Location: 

When ordering replacement parts for your LMI Series A9, 
89 and C9 Metering Pump or Accessory, please include 
complete Model Numberand Serial Number of your unit. 

~ LMI 
8 Post Office Square


Acton, MA 01720 USA 
LIQUID METHONICS DIVISION TEL: (978) 263-9800 

FAX: (978) 264-9172MILTON ROY 
A unit of Sundslrand Corporation http://www.lmipumps.com 

Replaces same of Rev. A 8/96 
1796. B 11/97
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1.0 Introduction

The Series A9, B9 and C9 electronic metering pumps offer an 
extensive range of features, including microprocessor control for 
accurate and flexible automation in response to instrument signals. 
The microprocessor design employs a customized liquid crystal 
display (LCD) and tactile response keypad. The "state-of-the-art" 
surface mount electronics are fully encapsulated to ensure protection 
in its working environment. All external inputs and outputs are 
opto-isolated from the microprocessor. 

This manual supplement describes programming and operation. It 
also describes details ofthe pumps 
 external inputs and outputs and 
how they are connected. 

For complete details on Installation, Maintenance and 
Troubleshooting, please refer 
 to Electronic Metering Pmnps Manual 

(PIN 1615). 

.. 

Figure 1: LMI Series A9 Electronic Metering Pump 
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2.0 Unpacking

You should find the following items in the box: 

Four Function Valve


(optional) 

Injection 
Check Valve 

Electronic 
Metering Pump 

Foot Valve 

~ . =C 
Millamp Input Cable 

(PIN 33807) 

Series A9 Instruction Supplement Tubing &._----...~..........._- Suction Tubing
._.._..........­
Straightener . 

LE-191S 
Metering Pump Component LIQUID HANDLING ASSEMBLY 

ELECTRONIC 
METERING PUMPS 

, INSTALLT10N 
MAINTENANCE 

TROUBLESHOOTING 

I 

lMI Series A9, B9, C9 
Electranlc Metering Pumps 

Microprocessor 
ProgrammIng Guide 

I 

Electronic 
Metering -Instruction Pump

Supplement ManualI I 

I .. I(PIN 1615) 

Liquid Handling A9, 89, C9 
Assembly Sheet Supplement

to Manual 
(PIN 1796)


Figure 2: Unpacking Items 
4 
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3.0 Features

D Stroke frequency adjustment from a SPH (strokes per hour) to 
100 SPM (strokes per minute) 

D Internal (manual) or external mode select 

D Flexible slope adjustable response to rn input signals 

D Divide or multiply (batch) incoming pulses (l to 999) 

D Batch accumulate option 

D Integral blowdown controller featue 

D Keypad locking 

D Low-level shutoff with alarm output 

D Programmable flow monitoring with alarm output (with 
FM-200-9 Digi-puiseM) 

D 6-level pressure control 

D Continuous non-volatile memory (EEPROM)--no battery 
required 

D Remote ON/OFF control 

D Pulse (pacing) output 

D Automatic line voltage compensation and over voltage 
protection 

D Programmable menu for optional features/parameters 

D Serial communication interface option for computer control 
(LiquiComm™) 

( 

5 
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. j
4.0 How to Interpret the Model Number

The silver data plate (located on the front ofthe pump) tells you how 
your pump is configured. 

~ I 1.4AM I 
MODEL I A951-192S I 

SERI 
I 960510021 I 

MAGPH ~ MAX/PSJ ~

OUTPUT 1 GPH PRESS 110 pSl 

Figure 3a : Data Plate 

the pump. EachIncluded on the data plate is the model number of 


number in the model number represents the following in Figure 3b. 

1.4 AM I 
~ I 


MODEL I A951-192S 
SERI I 960510021 
MAX/GPH ~ MAXIPSI ~

OUTPUT ~ PRESS ~


A9XX-XXX 

Series -- L-¡qU¡d End

or Model 

Output Codes Cord & Voltage Codes 
1 = 120 V US plug


2 = 240 V US plug


3 = 230 V DIN plug


5 = 240 V UK plug


6 = 250 V Austì NZ plug


7 = 230 V Swiss plug


Figure 3b : Part Number Representation 
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( 5.0 Pre-Installation and Installation
Instructions 

Specifc precautions should be taken when workingÂ with all LMI metering pumps. 

Please read Section 3.0 in the Electronic Metering 
Pumps manual (PIN 1615) for pre-installation 
instructions. 

For complete installation instructions, see Section 
4.0 in the same manual.
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)6.0 Accessories
:( 

~Low 
Level Input


8 Pin
Flow 
Monitor Input Connector 

4 Pin


Connector 

Input and Output ConnectionsFigure 4: External 


For specifc descriptions of pump inputs and outputs,


see Appendix A in the rear of this manual. 

6.1 MillAmp Input Cable (PIN 33807)
Each pump includes a 2-conductor cable assembly which connects 
to the 8-pin connector. It is available for pacing in response to a 
o to 20 mA (4-20 mA) instrument signal only. 

Figure 5: 2-Conductor Cable (PIN 33807)


PIN WIRE SIGNAL 
.. 

3 White +0-20 mA (+) Input 

4 Black -0-20 mA (-) Input 

Table 1: Pin Out Table - millAmp Input Cable 
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( 6.2 Optional 4-Pin Cable (PIN 33796) 
The optional 4-pin external cable is used for connecting incoming 
pulse or pacing signals such as those triggered by a manual switch, 
reed switch, opto-coupler or by NPN or PNP transistors. The remote 
ON/O FF input is also accessed through the standard 4-pin connector. 

~ d~ 
Figure 6: 4-Pin Cable (PIN 33796) 

PIN WIRE SIGNAL 
1 White + 1 SV Output 

2 Black Pacing input 
3 Green + lSV Ground 
4 Red Remote ON/OFF 

& Computer Input 

Table 2: Pin Out Table - 4-Pin Cable (PIN 33796) 
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6.3 Optional 8-Pin Cable ( PIN 33738)
The optional 8-pin external cable assembly can be used to control 
stroke frequency in response to a 0 to 20 mA or 4 to 20 mA 
instruent signaL. It provides an input for "flow monitoring." This


cable assembly also provides output signals for pacing (pulse 
output), alarm (general) and computer alarm. 

If a 0 to 20 or 4 to 20 mA signal is the only signal functioning, 
it is suggested that you use the Miliamp Input Cable, which 
is discussed on page 8. 

~ 
Figure 7: 8-Pin Cable (PIN 33738) 

PIN WIRE SIGNAL 
1 Red + 15V Output 

2 Black + 15V Ground 
3 Violet +0-20 or 4-20 mA (+) InDut 
4 Green -0-20 or 4-20 mA (-) Innut 
5 Orange Pulse Output 
6 Yellow Alarm Output 
7 Brown Flow Input 
8 Blue Computer Alarm Output .. 

& Computer Output 

Table 3: Pin Out Table - 8-Pin Cable (PIN 33738) 
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"Hall Effect" Cable (PIN 33833)6.4 Optional 

An optional cable assembly is available for pacing your pump 
directly from an LMI Flowmeter fitted with a Hall Effect sensor. 
This cable connects to the Flowmeter as shown in Figure 8 (there 
is no need for a Programmable Divider; its function is built into the 
pump). 

LMI ~ 
pump ~t&=

im~§Q. 

Figure 8: Optional "Hall Effect" Cable (PIN 33833) 

6.5 LiquiComm'M Computer Interface Package
The optional LiquiComm™ package may be used to control and 
monitor up to 32 pumps from a computer over a serial RS485 
interface as shown in Figure 9. Please contact LMI for further 
details. 

a 
.t~~Series 'A9' Pump ~ ~ :
æ 

D
"" 

111111111111111 BI 

li! ~

Figure 9: LiquiComm'M Computer Interface 

53 

11 



- - -

,--_/7.0 Keypad/Display: Description and
Function 

MICROPROCESSOR oo 
DOSING PUMP


mA EXT I I I I I I 
X -; INT i= i=.i= 
FLOW P12 i./MIN


~ ~ 
S 
T 

§c) ~ 
K 
E 

o lff ~
~OI!~

POWER Acton. MA 01720 U.S.A.DISCONNECT 

CORO BEfORE
REMOVING PW' r: ~

50/60 H; IT I 1.4 AMP i :: 

o SERI I 960510021 I 0
MAX/OPH r; MAX/SI ~ TI
n MODEL I A951-192S I
OlIPlf ~ PRESS ~ 

Figure 10: A9 Keypad 

7.1 LCD Screen
The LCD screen is the window in which all values and menu 
choices are displayed (see Figure 11). 

-EXTERNAUINTERNAL 
MILLIAMP MODE MODE INDICATORS 
INDICATOR 

PEED 

PULSE MULTIPLY/DIVIDE (Pulse min/hr) 

MODE INDICATORS 

PUMP SYMBOL 
(when pump is on) 

POINT 1 AND POINT 2 ~

MILLIAMP RESPONSE 
INDICATORS 

Figure 11: Liquid Crystal Display 
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7.2 Start/Stop
I STOP 1


START 

The ~ (Start/Stop) key turs the pump on or off. If the pump
. START 

is not running, pressing this key will cause the pump to start 
on the display while the pumprunning. The" symbol appears 


is running. Each time the pump strokes, the. symbol clears. If


the pump is running, pressing the i STOP) (Start/Stop) key will stop
START 

the pump. The ~ (Start/Stop) key is also used to prime the 
START 

. pump as described on page 15. 

7.3 Up and Down Key ~~

Use the ~ (Up) and ~ (Down) keys when: changing the stroke


frequency; altering the pressure level; activating and deactivating 

the keypad 
 lock; programming the divide and multiply values and 

milliamp response; accessing the setup menu; and changing certain 

parameters included in the setup menu. All of these functions are 

later in this supplement.covered in greater detail 


..7.4 Mode Key N ,'D'T T


MODE 

Use the ~ G ~ (Mode) key when: changing to or from external or 

internal mode; accessing the pressure level; activating and 
deactivating the keypad lock; and accessing specific advanced 

features in the setup menu. 

,( 

55 

13 



Î 

8.0 Operation of the Series A9, 89, and C9
.\ 

These pumps feature EEPROM nonvolatile memory. The pump 
will always power up in the last used mode. When shipped from the 
factory the pump wil power up inthe "Internal" (manual) mode, 
with the pump OFF and a speed setting of 100 SPM. 

If the power to the pump is cut less than 15 seconds after the 
last programmed values have been set, the latest changes wil 
NOT be stored in nonvolatile memory. Allow at least 15 
seconds before disconnecting from power to ensure that the 
latest changes are stored. 

8.1 Pump Start/Stop

Press the i STOP 1 (Star/Stop) key to start or stop the pump. When the 
START 

pump is OFF, the LCD screen wil alternate between 
INT :~\~ every 16 seconds.' When you start the pump, the ..


symbol appears on the LCD INT Jç~\~ . Each time the pump strokes, 

the -i symbol disappears. Press the ~ (Start/Stop) key again.. START

to stop the pump. 

"INT" signifes that the pump is in the "Internal" (Manual) 
mode. 

-; 
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8.2 Speed
) 

The speed may be changed with the pump ON or OFF. To increase 

or decrease the speed, press or hold the ~ (Up) or ~ (Down) 
key. The range rus from 0 SPH to 100 SPM. While normally the 

speed wil be set in SPM, ifsettings ofSPH are desired, hold the ~ 

(Down) key until the display reads 0, then continue to hold it for an 
will then show H60, whichadditional three (3) seconds. The display 


is 60 SPH. The speed can be further reduced to 0 SPH with the ~ 

(Down) key. 

For example: 

.1'-11-1 ,-, 111- i-' 
INT I i II i INT U +3 see INT 1-10 U~ .. /MIN .. /MIN ~ .. 

8.3 Priming
The priming fuction allows a fixed-time prime period of one (1) 

minute and enables priming of the pump in either Internal or 
External control modes. The priming fuction overrides the need 

for an external signal to cause the pump to stroke while in the 

External mode. Press and hold the (Start/Stop) key ~ for three

START 

(3) secoiids. The pump will start runing at a speed of 60 SPM. If
desired, alter the speed as noted above. The pump will stop one (1) 

minute from the time the i STOP) (Start/Stop) key was last pressed, or 
START 

you can stop the pump by pressing the ¡ STOP i (Start/Stop) key again. 
START 

1- 1- IThe display alternates between the pump speed and I ,-, I.. IMIN .


Flow Monitoring (see page 26) is inactive in the Prime mode. 

. (
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8.4 Pressure Level Control ( 

The maximum pressure rating of your pump can be adjusted to 

reduce pulsation shock in your discharge line. The pumps have a 6­

point pressure control scale. The minimum setting is 0 and the 
MODE 

maximum is 5. To access the pressure setting, press the ~ C ~ 

(Mode) key and ~ (Up) key at the same time and hold for two (2) 
seconds. The current pressure setting I ~'~~INI may be altered


using the ~ (Up) or ~ (Down) keys. 

The pressure may be changed with the pump ON or OFF and in 

either Internal or External mode. 

8.5 Keypad Lock
The pump has two (2) lock modes to prevent casual tampering. The 

small "LaC" de-activates all key functions except ~ (Start/

START MODE


Stop) and Prime. To activate this "LaC" mode, press the ~ C ~ 

(Mode) key and ~ (Down) key at the same time and hold for two 

(2) seconds. The LCD will read i '- 0-= I for five (5) seconds and
then return to the previous display. This display I '- 0-= i re-appears 

when any key except the ~ (Start/Stop) key is pressed.
START 

The large "LaC" disables all keypad entries, including Start/Stop. 

Activate this by pressing the Mode, Down, and Up keys at the same 

time and holding for two (2) seconds. The LCD wil read I :_:=: I 

for five (5) seconds and then return to the previous display. This 

display I L DC I re-appears whenever any key is pressed.


.. 
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MODE 

T a de-activate either lock mode, press the ~ C ~ (Mode) key and 

~ (Down) key at the sanie time, and hold for two -(2) seconds. The 

I i-:IC I or I :- DC I wil disappear.


8.6 Low-Level Switch (PIN 29190 or 29190E)
When the Low-Level Switch is fitted to the pump and a fault 

condition exists, the "E i" error code wil flash on the LCD screen 

For more information on the Low-Level Switch, see the Low-
Level Switch Assembly information sheet (pIN 13 68) and page 

this supplement.30 of 


When a fault condition exists, the pump is stopped and the alarm 
and computer alarm lines are activated to allow remote monitoring. 
After clearing the fault (by filling the tank), the pump will 
automatically restart. 

9.0 External Control Modes

T a access the pulse divide, pulse multiply or miliamp response, the 

pump must be changed from Internal (manual) mode to External 
MODE 

mode. To do this, first be sure the pump is stopped. Press the ~ C : 

(Mode) key and hold it for three (3) seconds. The LCD screen 
displays the last External mode that was programmed. Ifthis is the 

first time the pump has been put in the External mode, the factory 

default wil be displayed on the LCD screen. The factory default 

mode is "External Pulse Divide" with a divide value at one (l) 

I ~ EX :1. The display will alternate between SPM and OFF.
¡ ( 
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External Mode Select: Pulse Divide, Pulse Multiply, and 
mA Response 

Any of three external modes may be selected when the pump is 
MODE 

stopped by pressing and holding the ~ C ~ (Mode) key and ~ 
START 

(Start/Stop) key for five (5) seconds, then releasing. As noted 
above, the default is Pulse Divide. Pressing and releasing these 

keys brings you to the Pulse Multiply mode I x EX : I. In this mode, 

the LCD screen alternates between the pulse multiply value 
 and 

OFF. Pressing and releasing these keys one more time brings you. 

to the third external mode, mA response mA EX I~~~. In this mode the


LCD screen alternates between SPM and the mA value. 

Summary of External Mode Select 

EXT~i :1 

For 5 Seconds


t l 
I_I +- '~DE ~ i X EXTmA EXT i I
 ~G~+~~

/MIN START : 1 

For 5 Seconds


9.1 Programming the Pulse Divide Value
The divide value is altered by using the ~ ( Up) and ~(Down) 

keys. To do this, the pump must be in the External Divide mode and 

be OFF. The valid range for the divide value runs from 1 to 999. 

With the pump running in the Divide mode, the speed in SPM is 

calculated based on the rate of incoming pulses and the divide 

value, and displayed on the LCD screen + EX .iJ.~ . 

i 
'. 
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If the calculated speed is less than one (1) SPM, the LCD
screen wil display 0 SPM. If the calculated speed is 
GREATER THAN 100 SPM, the E3 error code wil be dis­
played periodically until the fault condition is corrected 
~ EX J:::. This error does NOT activate the alarm outputs


../MIN 

or stop the pump. 

9.2 Programming the Pulse Multiply (Batch) Value
The multiply value is altered by using the ~ (Up) and ~ 

(Down) keys to change the value. The pump must be OFF and in the 
External Multiply mode. Like the divide value, the valid range for 

the multiply 
 value rus from 0 to 999 pulses. When the pump is ON, 

a single external pulse will initiate a batch of pump strokes. The 

number of remaining pulses are displayed on the LCD screen 
resets to the multiply 
 value. 

Ix EX ~::,:ii. When 0 is reached, the display 


The pump is now ready for another pulse input. 

If a pulse is received before the countdown to 0 is complete, the E4 

error code is displayed, and the pump batch count resets to the 

programmed multiply value. The batch countdown then continues 

from its programmed value. As the countdown continues, the E4 

error code I x EX,)i '-: I will be displayed intermittently until the fault 

is corrected. The strokes that remained from the first batch are NOT 

accounted for. To clear the fault display, the pump must be stopped 

and restarted. 

To allow true flow proportioning, the speed in the Multiply 
mode is equal to the speed set in the Internal (manual) mode. 
That is, if 
 the Internal mode speed is set at 60 SPM, in the 
External Multiply mode the pump counts down at 60 SPM 

; (
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Batch Accumulate 
The Batch Accumulate function allows you to opt to have any 

ex~tra input pulses received in the multiply mode accumulate up 

Batch Accumulate is enabled andto a maximum batch of999. If 


a pulse is received during the countdown, the programmed 

multiply value wil be added to the current displayed value. 

Pulses causing the maximum batch of 999 to be exceeded will 

result in an E4 error message. When Batch Accumulate is 
enabled, the LCD screen alternates between the current multiply 

value and "ACC" I x EX ~: i: I. The Batch Accumulate fuction is 

activated in the Setup Menu (see "Advanced Features and Setup 

Menu" on page 25). 

9.3 Programming the mA Response
The pump accepts a 0-20 mA or 4-20 mA signal directly. The 

response to this signal is fully programmable. In the mA mode, the 

pump speed is determined by the programmed response curve, as 

values fordefined by points "PI" and "P2." The factory default set 


PI and P2 are (4 mA, 0 SPM) and (20 mA, 100 SPM) respectively. 

This is ilustrated in Figure 12. 

While in the mA mode, the pump speed mA EX ~~:~~~ and the mA value


I mA ~::D I are displayed alternately every four ( 4) seconds while the. .
pump is running. 

9.4 Programming Points 1 and 2 (SPM) ..
To program points PI and P2, first ensure the pump is in the mA 

mode and OFF. If 
 you wish to program the response in "SPM", 
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switch to the internal mode. The speed must be set to a SPM value 

Return to the External mA mode. 

and 

100 

SPM 50 

o 
4 12 20 

rnÄ 

Figure 12


) 

Press either the ~ (Up) or ~ (Down) key. The LCD screen will 

display I :=,- DI. After five (5) seconds, the display will show the


mA value for P i I mA P1 '-:.:1. This value may be altered using the ~ 

(Up) or ~ (Down) key within five (5) seconds (i.e. ¡"Ap~ 6 .OJ ) . 
Five (5) seconds following the last key press, the stroke rate for P i 

will be displayed I P1 IS~I. This value may be altered within five


(5) seconds using the Up or Down key (i.e. ! P2 i~i~l).

Five (5) seconds after the last key press, the mA value for P2 is 

displayed mA P2 c'ue:. Edit as described in the above paragraph (i.e. 
mA P2 ::=:,c:). Likewise, five (5) seconds after the last key press the 

stroke rate for P2 is displayed. Edit as described above 

(i.e. i P2 1~~R 1 ).
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The above examples would result in the inverse control profile 

shown in Figure 13. 

100 P1

80 ;.m. 

SPMi 

10 j 

o 4 6 mA 1820 
Less than 
0.5 mA SPM=O

Figure 13


the mA input goes below the value programmed for PI or aboveIf 

the P2 value, the response will "plateau," as indicated by the dotted 

lines above. 

The valid input range is from 0.5 to 21 mA. Below 0.5 mA, 
the pump wil be off Above 21 mA, the E5 error code wil be 

displayed intermittently I EX E 5 i . 

9.5 Programming Points 1 and 2 (SPH)
If you wish to program the response in strokes per hour, start by 

being in the External mA mode. Next, switch to the Internal mode. 

If the Internal setting is in strokes per minute, change to strokes per 

hour by holding the ~ (Down) key until the display reads 0 SPM. 

Continue to hold it for another three (3) seconds. The display will 

now read SPH INT :-:':,D. Set the speed to any SPH value (the actual 

setting has no bearing on mA response). Return to the External mA 

mode. 
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( In the External mA mode, pressing the ~ (Down) key or ~ (Up) 

key wil change the display to I :=,- °1, After five (5) seconds, the 

display will show the mA value for P i I mA P1 '-:.::::1. This value may 

the ~(Up)keyor ~(Down)keywithinfivebe altered by using 

key
(5) seconds (i.e. lRpi 6'0J).Five (5) seconds following the last 

press, the stroke rate for P 1 wil be displayed ¡ Pi H 5 OJ. This value 

may be altered within five (5) seconds using the ~(Up) or~. 

(Down) key (i.e. i PI H60j). 

Five (5) seconds after the last key press, the mA value for P2 will 

be displayed mA P2 ,:'C.o . Edit as described above (i.e. mA P2 :eU:::). 

Likewise, five (5) seconds after the last keypress, the stroke rate for 

P2 is displayed and may be altered as above (i.e. 

The above example would result in the inverse control profile 
shown in Figure 14. 

P1 

sp:¡m~.; P2
10 i nn

0..4 6 mA 18201-

0.5 mA SPM=O

Figure 14


The valid input range is from 0.5 to 21 mA. Below 0.5 mA, 
the pump wil be off Above 21 mA, the E5 error code wil be 

displayed intermittently ¡ £K E 5 J . 

When programming strokes per hour, the maximum rate is 
60. PI and P2 must BOTH BE SPM or BOTH BE SPH.
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10.0 Advanced Features and the Setup
Menu 

Accumulate, Computer Interfacing,Advanced features such as B atch 

Automatic Voltage Compensation, Flow Monitoring and Integral 
and altered in the Setup Menu of theBlowdown may be selected 


Series A9, B9, and C9. The following configuration chart describes 
each menu item, its description, and available settings. 

Menu 
Item 

Descriptionl 
Function Settng Notes 

1 

Softare Revision 

Batch Accumulate 

Read Only 

o = Disable Applies to Exernal Multiply mode 

1 = Enable 

2 Computer 
Communication 

o = Disable 

1 = Enable 

Allows computer interface to be 

established with LiquComm™ 
softare. Remote StarVStop and Computer 

Alarm lines are used in communication. 

3 Automatic Voltage o = Disable Becomes active two (2) minutes after 

4 

Compensation 
Flow Monitoring 

1 = Enable 

o = Disable 

power up. 
Used in conjunction with FM-200 

1 = Enable Digi-Pulse™ Flow Monitors. "Flow" 

displayed and flashes with each pulse from 

FM-200. 

5 Flow Monitoring 

Pulse Detection 

1 to 255 Sets the number of missing pulses before 
alarm output is activated. Menu item 

Pulse Detection Setting number is not included with LCD display. 
This setting is displayed irrespective of 

6 Input Pulse Width 0-15 
Menu Item 4 settng. 
Allows pulse widths of 1 to 60 mSec to be 
set. Setting of 0 gives a debounce time of 

approximately 1 mSec. 

7 Integral Blowdown o =Disable 

1 = Enable 

Allows Activation of the integral blowdown 
feature. 

8 Integral Blowdown o to 255 Set solenoid ON time in seconds. 

Solenoid ON Time 

9 

'Seconds) 
Integral Blowdown o to 255 Set pump ON time in seconds. 

Pump ON Time 

'Seconds) 

Note: Allow 15 seconds after programming before disconnecting from power to 
ensure latest changes are stored in nonvolatile memory. 

) 

66 

24 



10.1 Accessing the Setup Menu
To access the Setup Menu, ensure that the pump is OFF and in the 

Internal mode. Using the ~ (Up) key, bring the stroke rate to 100. 

SPM. At this point, keep the ~ (Up) key pressed for five (5) 

seconds. The LCD screen then displays the current softare revision,


indicating that you have entered the Setup Menu mode ! ( . 2) . 
MODE 

Press the ~ C ~ (Mode) key to scroll through the Menu Items. Use 

the ~ (Up) or ~ (Down) key to enable or disable menu


functions and program values. 

To exit the Menu mode, press the i STOP 1 (Start/Stop) key. Or, if no 
START 

keys are pressed for 13 seconds, the display reverts to 

10..2 Menu 
 Items 

10.2.1 Menu Item 1: Batch Accumulate Enable/Disable

Batch Accumulate may be enabled (1) I : .: I or disabled (0) 

I : C:¡. Use the ~ (Up) or ~ (Down) key to change the

selection. 

10.2.2 Menu Item 2: Computer Communication

Press the Mode key 
 to get to Menu Item 2, Computer Communication. 

Setting the value to one (l) I ,:' :1 enables computer


communication using the LiquiComm ™ Interface Box and Software. 
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j
When Computer Communication is enabled, the Remote Start/ 
Stop and Computer Alarm lines are deactivated and usedfor 
the computer communication link. 

10.2.3 Menu Item 3: Automatic Voltage Compensation
Menu Item 3 enables (1) or disables (0) automatic voltage com­
pensation. This unique feature allows a constant power level to be 

when the voltage of thedelivered to the EPU of the pump, even 


external power source is fluctuating. This results in smooth pump. 
output in spite of fluctuating voltage and prevents overheating. 

Automatic voltage compensation becomes active two 
minutes after power up. 

10.2.4 Menu Items 4 and 5: Flow Monitoring
This feature is used in conjunction with the LMI Series FM-200-9 
Digi-Pulse™ Flow Monitor (refer to Digi-Pulse™ Flow Monitor 
Instructions PIN 1708). This device is designed to monitor the 
output flow from a pump. It may be set to deliver a pulse signal 

the flow stopsoutput for each successful pump stroke registered. If 


or lessens, the pulse outputs wil cease. With the FM - 200-9 connected 
to the flow monitor input, the presence or lack of pulses can be 
detected (see Figure 15). 

.. 

.'. 

( )

Figure 15 \ 
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key a fourth time and then the ~ (Up) orPress the ~ Õ ~ (Mode ) 


~ (Down) key to allow flow monitoring to be enabled (1) or 
monitoring is enabled, "Flow" Fi'iÏL 100 isdisabled (0). When flow 


MODE 

displayed on the LCD screen. Again, pressing the ~ D' ~ (Mode) key 

displays the number of missing pulses to be detected. This may be 

set to any value from 1 to 255. The factory default is 8. A setting of 

1 is the most sensitive, a setting of 255 the least sensitive. 

For example, if the setting is 5, and five (5) strokes of the pump 

occur without any pulse being received from the FM-200-9, the 

LCD screen will display an E2 error code. The pump wil stop, and 

the alarm outputs will be activated (i.e. IFLow'NT :: ,:,1). Pressing the 

~ (Start/Stop) key clears the error.
START 

The word "Flow" blinks every time the A9 , B9, or C9 
receives a signalfiom the Digi-Pulse™. This serves as an aid 
in setting up the Digi-Pulse™itself. 

1 0.2.5 Menu Item 6: Input Signal Pulse Width (Debounce) 
Menu Item 6 determines the "debounce" period (pulse width) to be 

applied to incoming pulse (pacing) signals. The default value is 15, 

which corresponds to a deb 
 ounce value of60 mSec I Eo :':,1, Each 

unit corresponds to approximately 4 mSec. This means that in order 

to be recognized, an input signal must be at least 60 mSec in 

duration. This setting may need to be reduced from its maximum 

setting for high frequency input pulse signals such as those from a 

Hall Effect flowmeter. 

i. (
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10.2.6 Menu Items 7, 8 and 9 Activate the Integral
Blowdown Feature 

These Menu Items will require additional accessories and customer 
supplied components. For complete details please refer to A9, B9 
and C9 with Integral Blowdown (PIN i 753). 
This Integral Blowdown feature provides cooling tower control 
from your LMI microprocessor pump when used in conjunction 
with a pulse output tye flowmeter (batch mode) or 4-20 mA signal 

(miliamp mode). These signals can then be input into the pump to 
provide activation of both the pump and a customer supplied 
solenoid valve. 

LMls Relay Pack, Model RP-IOOA, must be ordered


separately to provide power to the customer supplied 
solenoid. 

A. Batch Mode

Programming Menu 
Menu Item 1 Batch Accumulate: Select 0 = (Disable) or 

i = (Enable) 
Menu Item 7 Integral Blowdown: Select 1 = (Enable) 

255 (Seconds)Menu Item 8 Solenoid ON time: Select 0 to 

Select "INT" mode and set the manual strokes per minute. 
mode ) and programSelect "EXT X" (multiply) mode (batch 


stroke count.


receipt ofa pulse from the flowmeter, the pump strokes theOn 

pulses. The batch value (multiply (Xlprogrammed number of 


value) and manual SPM determines the length of time the 
pump wil be on. 
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On receipt of a pulse from the flowmeter, the solenoid valve is 
of timeopened. The solenoid remains open for the length 


programmed in Menu Item 8. If another flowmeter pulse is 
received before the above is completed the solenoid ON time 
is extended by the time programmed in Menu Item 8. 

B. Milliamp Mode

Programming Menu 
Menu Item 7 Integral Blowdown: Select i = (Enable) 
Menu Item 8 Solenoid ON time: Select 0 to 255 (seconds) 

255 (seconds)Menu Item 9 Pump ON time: Select 0 to 


Select EXT mA mode (milliamp mode) and program the 
mA response (Point i and Point 2). 

The pump strokes at a rate determined by the mAinput signal 
for the length of time determined by Menu Item 9. The solenoid 
remains open for the length of time programmed in Menu Item 
8 of the menu. The cycle time for this operation is determined 
by the longer of solenoid ON time or the pump ON time. 

~ 
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Appendix A: Input/Output Description 

4-Pin Connector 
Pacing (Pulse) Input / Opto-isolated Input 

Methods of 
 Triggering Series A9, B9, and C9 Pumps 

Reference: 4-Pin Cable (PIN 33796)


SW;ICf- ~ 
Pin 1 White


Pin 2 Black


NPN Transistor 

~) ~~ Pin 1 White 

Pin 2 Black


PNP Transistor 

-€) ~~ 

Pin 1 White 

Pin 2 Black 

Opto Isolator 
,_OhuhO__n__U._____...___._,. ,


~~ Pin 1 White 

Pin 2 Blackn~K: 
Ln__ _____._______________n_.


Switch or transistor must be capable of switching 2 mA at 
15 VDC. When in the Divide mode, the switch must close 
then open to trigger. 
Minimum time in low impedance state (i.e. switch closed) is 
60 mSec by default. 
Setup Menu Item 6 sets this value in multiples of 4 mSec. 
Example: Default = 4 x 1Z= 60 mSec 
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Remote On/Off (Opto-iso/ated Input) 
Switching this line to ground starts the pump. Releasing this line, 
stops the pump. The i s~:~~ i (Start/Stop) key will always override the 

Remote Start/Stop. 

. Reference: 4-Pin Cable (PIN 33796) 

~ ~ Pin 4 Red Remote ON/OFF


( Pin 3 Green Ground 
PumpingSwitch Closed = Start 


Switch Open = Stop Pumping 

Switch must be capable of switching 2 mA at +15 VDC. 
Minimum time in low impedance state (i. e. Switch closed) is 
approximately one (1) second. 

Low-Level Input (P/N 29190 and 29190E) 
Opening the float switch (i.e. breaking the line from ground) stops 
the pump and activates the alarm output. 

o 0

Float Switch Closed - Pump Running 

~
~ 0

Float Switch Open - Pump Stopped - Alarm Activated 

Switch must be capable of switching 2 mA at +15 VDC. 

Minimum time in low impedance state (i.e. switch closed) is 
approximately 1 second. (For use with LMI Float Switches


(FIN 29190 and 29190 E). For further information, please 
refer to instructions included with the switches and to page 
17 of this supplement.) 
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a-Pin Connector 
Analog 0-20 mA Input 
+0 to 20 mA White 
-0 to 20 mA Black 

+0 to 20 mA Violet 
- 0 to 20 mA Green.
This is reverse polarity protected with a 22 Ohm impedance, a 
resolution or 0.1 mA and an accuracy of +/- 0.2 mA tyically. 

Flow Input (Opto-isolated Input) 
(See also Flow Monitoring on page 26) 

If an FM-200-9 is used, use the Digi-Pulse™ phone jack. If 
some other device is used, this function can be accessed as 
shown below. 

Reference: 8-Pin Cable (PIN 33738) 

~ ~ Pin 7 Brown FloW Input


( Pin 2 Black Ground


Switch must closed for approximately three (3) mSec and then open 
for the input to be accepted (i.e. switch to ground, then release). 

Switch must be capable of switching 2 mA at +15 VDC. 

15V Output


The + 15V Output (pin 1 Red) is regulated and capable of delivering 
30 mA current. 
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Alarm Output


This is an opto-isolated open collector Darlington pair capable of 
switching 25 mA at +24 VDC to within 1 V of ground typically. 

Reference: 8-Pin Cable (PIN 33738) 

Pin 6 Yellow 

~ 

:: GND Pin 2 Black


The output pair tus ON when an alarm condition occurs (i.e. low 
level or missing pulse) and remains ON until the alarm condition is 
cleared. 

Application: Relay Switching 

+15V 
Pin 1


R d


larm Outpu 

ø Pin 6 

Yellow 

=- GND Pin 2 Black 

Computer Alarm Output 
This is an opto isolated, open collector output capable of switching 
2 mA at +24 VDC to within OAV of ground typically. 

Reference: 8-Pin Cable (PIN 33738)


Pin 8 Blue 

~K 
-= GND Pin 2 Black 
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This output tracks the alam1 output (i. e. the conditions for activating 
and de-activating this output are the same as for the alarm output). 

This output may be used to directly switch small loads such as 
computer inputs and low curent LEDs. It may also be used to 
initiate switching of larger loads if suitable buffer circuitry is 
provided. 

Application: Low Current LED Switching


+15V 
Pin 1


Red 

10KOhms ~
/! 
ØK 

Pin 8 Blue 

*Low Current LED 
1.0 mA = 10 mcd

-: GND Pin 2 Black 

This is an opto-isolated, open collector output capable of switching 
2 mA at +24 VDC to within OAV of ground typically. 

Pacing Output (Opto-isolated Output) 

Reference: 8-Pin Cable (PIN 33738)


Pin 5 Orange 

øK1

-= GND Pin 2 Black 

The output transistor turns ON at the start of a stroke and remains 
ON for approximately lOO mSec.


.. 
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( Appendix B: Summary of Error Messages 

E1 

is caused by a Low-Level fault with a Low-Level 
Switch connected to the pump. The pump is stopped 

and the alarm outputs are activated. This operates in 

all Internal and External modes. The pump 
automatically restarts when the fault is cleared. 

E2 
indicates that the pump has lost prime (or the flow 
had reduced) when an FM200-9 is connected and 
Flow Monitoring is enabled. Again, the pump is 
stopped and output alarms activated. Restart the 
pump when the fault is cleared. 

E3 
the stroke rateis displayed in the External mode if 


exceeds 100 SPM. The pump is NOT stopped and 

NO alarm outputs are activated with this fault. To 
the fault condition, then stopstop E3 flashing, clear 


and restart the pump. 

E4 
is displayed in the External X (Batch) mode in two

I x EXT .f-: I 
situations: 1) If "Batch Accumulate" is disabled 
and a pulse signal is received while the pump is 
counting down. The pump is not stopped, and the 
alarms are not activated. To clear the E4 message, 
the pump must be stopped and restarted. 2) If 
"Batch Accumulate" is enabled and the cumulative 
batch value exceeds 999, E4 will be displayed. The 
E4 message can only be cleared if the pump is 
stopped and restarted. 

E5 
is displayed in the mA External mode if the mA 
input value exceeds 21.0 mA, whether the pump is 
running or stopped. Again, the alarms.,re NOT 
activated. Once the mA signal goes below 21.0 mA, 
the E5 error message is cleared. 

ì ( 
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LMI

LIQUID METRO NICS DIVISION


MILTON ROY 
A unit of Sundwand Corporation 

(Ç 1997 LMI Milton Roy - All Rights Reserved 
Printed in USA 
Specifications subject to change without notice. 
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Acton, MA 01720 USA 
TEL: (978) 263-9800


FAX: (978) 264-9172 
http://www.lmlpumps.com 

Digi-Pulse, LiquiComm 
are trademarks of 

Liquid Metronics, Inc. 
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Electronic Metering Pump 

Injection Check Valve 

Discharge Tubing 

AutoPrime Valve


Cover 

~powe' Coed


Metering Pump Component Diagram 

LMI 
MilTON ROY


ISO 9001 Certified ~ c~ C§ C€ 

201 Ivyland Road 
Ivyland, PA 18974 USA 

TEL: (215) 293-0401 
FAX: (800) 327-7563 

http://www.lmipumps.com 

1976.A 08/03 

79 



(i----~ 
r- r- (g/--\ \ \!\ \\ \\ \ C$ 

E 
~ i­

\ 8--\\ \ 
I 

0' 
,~c 
== 
Q)

5 e\ê L 
"C \ 
Q) 

"C 
o 
C. 
)( .
w 
~ .. 
E 

\~\ l!
\ \V 

\ \ 

\ 
\ 
\\ \ 

\ 
\ 

Q)
in 
in 
ie 
Q)
::
ï:c 
en 

r=:~ \ \~ \. , 
\ ~-cr;\ . '\,j)\ .,' , 

~ 
in 
Q)'¡: 

Q)f/ Ð\CI \1" 
\ ~ 

\ 

\"--­ \.\ ~\~ \----( 
\ o 

;$ 

80




S
er

ie
s 

A
A

9 
D

riv
e 

A
ss

em
bl

y 
P

ar
ts

 L
is

t


P
ar

t N
o.

 
D

es
cr

ip
tio

n 
Q

ty
.

K
ey

 N
o.

 
M

od
el

 S
er

ie
s 

P
ar

t N
o.

 
D

es
cr

ip
tio

n 
Q

ty
. 

K
e
y
 
N
o
.
 

M
od

el
 S

er
ie

s 

A
A

94
1 

, A
A

95
1 

, A
A

96
1 

, A
A

97
1 

, A
A

98
1 

48
01

8 
C

on
tr

ol
 P

an
el

 A
ss

em
bl

y,
 1

15
V

 
1 

A
A

94
1 

, A
A

95
1 

, A
A

96
1 

, A
A

97
1 

, A
A

98
1 

29
03

3C
E

 
P
o
w
e
r
 
C
o
r
d
 
A
s
s
e
m
b
l
y
,
 
1
1
5
V
 

1 

A
A

94
2,

 A
A

95
2,

 A
A

96
2,

 A
A

97
2,

 A
A

98
2 

A
A

74
2,

 A
A

75
2,

 A
A

76
2,

 A
A

m
, A

A
78

2 
29

03
9C

E
 

Po
w

er
 C

or
d 

A
ss

em
bl

y,
 2

30
V

 U
S 

1 1
A

A
94

3,
 A

A
95

3,
 A

A
96

3,
 A

A
97

3,
 A

A
98

3 
13

0 
A

A
74

3,
 A

A
75

3,
 A

A
76

3,
 A

A
m

, A
A

78
3 

29
04

2C
E

 
P

ow
er

 C
or

d 
A

ss
em

bl
y,

 2
30

V
 D

IN
 

1 
A

A
94

5,
 A

A
95

5,
 A

A
96

5,
 A

A
97

5,
 A

A
98

5 
48

01
9 

C
on

tr
ol

 P
an

el
 A

ss
em

bl
y,

 2
30

-2
50

V
 

1 
A

A
74

5,
 A

A
75

5,
 A

A
76

5,
 A

A
77

, A
A

78
5 

29
04

4C
E

 
P

ow
er

 C
or

d 
A

ss
em

bl
y,

 2
40

V
 U

K
 

1 

A
A

94
6,

 A
A

95
6,

 A
A

96
6,

 A
A

97
6,

 A
A

98
6 

A
A

74
6,

 A
A

75
6,

 A
A

76
6,

 A
A

77
6,

 A
A

78
6 

29
04

6C
E

 
P

ow
er

 C
or

d 
A

ss
em

bl
y,

 2
50

V
 A

U
S

T
 

1 

A
A

74
7,

 A
A

75
7,

 A
A

76
7,

 A
A

m
, A

A
78

7 
29

04
8C

E
 

P
ow

er
 C

or
d 

A
ss

em
bl

y,
 2

30
V

 S
W

iS
S

 
1

A
A

94
7,

 A
A

95
7,

 A
A

96
7,

 A
A

97
7,

 A
A

98
7 

14
0 

A
A

9 
37

87
9 

Fo
ot

 
1 

A
A

94
1 

, A
A

95
1 

48
03

4 
E

P
U

 w
i S

tr
ok

e 
A

dj
us

tm
en

t, 
11

5V
 

1 

15
0 

A
A

9 
38

19
9 

Sc
re

w
 

3 
A

A
94

2,
 A

A
94

3,
 A

A
94

5,
 A

A
94

6,
 A

A
94

7 
48

03
5 

E
PU

 w
i S

tr
ok

e 
A

dj
us

tm
en

t, 
23

0-
25

0V
 

1 
21

0 
A

A
9 

10
42

2 
R
e
t
a
i
n
i
n
g
 
R
i
n
g
 

1 
A

A
95

2,
 A

A
95

3,
 A

A
95

5,
 A

A
95

6,
 A

A
95

7 
A

A
74

1 
, A

A
75

1 
, A

A
76

1 
, A

A
m

, A
A

78
1 

35
25

4 
M

O
V

 a
nd

 C
ap

ac
ito

r 
A

ss
y,

 1
15

V
 

1 

A
A

96
1 

48
03

6 
E

P
U

 w
i S

tr
ok

e 
A

dj
us

tm
en

t, 
11

5V
 

1 

2 
A

A
96

2,
 A

A
96

3,
 A

A
96

5,
 A

A
96

6,
 A

A
96

7 
48

03
7 

E
PU

 w
i S

tr
ok

e 
A

dj
us

tm
en

t, 
23

0-
25

0V
 

1 
A

A
94

2,
 A

A
95

2,
 A

A
96

2,
 A

A
97

2,
 A

A
98

2 
A

A
97

1 
, A

A
98

1 
48

03
8 

E
PU

w
l S

tr
ok

e 
A

dj
us

tm
en

t, 
11

5V
 

1 
22

0 
A

A
94

3,
 A

A
95

3,
 A

A
96

3,
 A

A
97

3,
 A

A
98

3
co -"

 
A

A
97

2,
 A

A
97

3,
 A

A
97

5,
 A

A
97

6,
 A

A
97

7 
48

03
9 

E
PU

 w
i S

tr
ok

e 
A

dj
us

tm
en

t, 
23

0-
25

0V
 

1 
A

A
94

5,
 A

A
95

5,
 A

A
96

5,
 A

A
97

5,
 A

A
98

5 
35

25
5 

M
O

V
 a

nd
 C

ap
ac

ito
r 

A
ss

y,
 2

30
-2

50
V

 
1 

A
A

98
2,

 A
A

98
3,

 A
A

98
5,

 A
A

98
6,

 A
A

98
7 

A
A

94
6,

 A
A

95
6,

 A
A

96
6,

 A
A

97
6,

 A
A

98
6 

A
A

94
1 

, A
A

95
1 

48
02

5 
E

PU
J1

5V
 

1 
A

A
94

7,
 A

A
95

7,
 A

A
96

7,
 A

A
97

7,
 A

A
98

7 
A
A
9
4
2
,
 
A
A
9
4
3
,
 
A
A
9
4
5
 

, A
A

94
6,

 A
A

94
7 

48
02

6 
E

P
U

, 2
30

-2
50

V
 

1 
A

A
95

2,
 A

A
95

3,
 A

A
95

5,
 A

A
95

6,
 A

A
95

7 
28

0 
A

A
9 

38
88

7 
G

as
ke

t 
1 

3 
A

A
96

1 
48

02
7 

E
PU

, 
11

5V
 

1 
30

0 
A

A
9 

41
24

4 
Sc

re
w

 
1 

A
A

96
2 

, A
A

96
3,

 A
A

96
5,

 A
A

96
6,

 A
A

96
7 

48
02

8 
E

PU
, 

23
0-

25
0V

 
1 

A
A

76
 

30
37

4 
S

tr
ok

e 
D

ia
l 

1 

A
A

97
1,

A
A

98
1 

48
02

9 
E
P
U
,
 
1
1
5
V
 

1 
34

0 
A

A
77

 
29

26
9 

S
tr

ok
e 

D
ia

l 
1 

A
A

97
2,

 A
A

97
3,

 A
A

97
5,

 A
A

97
6,

 A
A

97
7 

A
A

78
 

29
26

8 
S

tr
ok

e 
D

ia
l 

1 

48
03

0 
E

PU
, 

23
0-

25
0V

 
1 

A
A

98
2 

, A
A

98
3,

 M
98

5,
 A

A
98

6,
 A

A
98

7 
35

0 
A

A
9 

31
89

0 
S

tr
ok

e 
K

no
b 

A
ss

em
bl

y 
1 

90
 

A
A

9 
10

97
3 

Se
al

 
-

1 
A

A
74

, A
A

77
 

29
44

5 
D

is
k,

 0
.5

 
1 1

10
0 

A
A

9 
38

88
6 

St
ro

ke
 A

dj
us

tm
en

t B
ra

ck
et

 
1 

38
0 

A
A

75
, A

A
78

 
29

43
7 

D
is

k,
 0

.9
 

10
5 

A
A

9 
48

01
2 

St
ro

ke
 A

dj
us

tm
en

t S
ha

ft
 A

ss
em

bl
y 

1 
A

A
76

 
29

44
2 

D
is

k,
1.

8 
1 1

12
0 

A
A

9 
41

22
7 

Sc
re

w
 

8 
39

0 
A

A
9 

37
97

4 
C

ov
er

 



S
er

ie
s 

A
A

9 
C

on
tr

ol
 P

an
el

 D
et

ai
l 

S
er

ie
s 

A
A

9 
W

iri
ng

 D
ia

gr
am




8 
PI

N
 C

O
N

N
E

C
T

R
 Î

 F
L

O
W

 

SO
C

K
E

T
Li

qu
id

 ~
C

ry
st

al
 W

 
(I

 lf
f~

 
m
J
 
r
 
S
t
r
o
k
e
 

i;
D

is
pl

ay
 

~"
"~

 
K

no
b 

iii
~ 

i
 
M
O
N
I
T
O
R 4 PI

N



_
 
/
 
C
O
N
N
E
C
T
O
R



Sp
ee

d 
C

on
tr

ol
 

PU
L

SE
R

 
.­

.. 
..

A
S

S
E

M
B

LY
 -

~
 

K
ey

 
u 

_ 
0 

~
 
S
t
o
p
/

s~
f:

r~
( 

Ji
~l

:::
: 

-
r!



I

I 
I
 
n
~
v
 
l
.
.
:
y
"
 

SO
C

K
E

T
c.

 v
 n

c 
cc

,"
 ~

._
. L

O
W

 L
E

V
E

L 
K

ey
'"

 
i 

H
O

LD
 T

O
co

 
.-

. 
S
T
R
O
K
E
 
~

Pr
im

e 

M
I
C
R
O
P
R
O
C
E
S
S
O
R
 
D
O
S
I
N
G
 
p
u
¡
,
/
R
I
M
r
 

M
O

V
/ 

8-
Pi

n 
C

A
PA

C
IT

O
R

4-
Pi

n 
I 

I 
A

SS
E

M
B

L
Y

C
on

ne
ct

or
 

)"
~ 

'\ 
~.

:::
 

C
on

ne
ct

or
 

G
R

N
IY

E
b 

D
ig

i 
L

ow
 

G
R

N
IY

E
L

 
I 

G
R

N
IY

E
L

. 
~,

, '
,
-
 
E
P
U



Pu
ls

e 
L

ev
el

 
L

.
Ja

ck
 

Ja
ck

 
A

SS
E

M
B

L
Y

 

i 

H
O

U
SI

N
G

 
W

A
L

L
 

-
, 2

00
3 

L
M

I 
M

ilt
on

 R
oy

 -
 U

SA
- 

A
ll 

R
ig

ht
s 

R
es

er
ve

d 
-

P
rin

te
d.

in
 U

S
A

 
S

pe
ci

fic
at

io
ns

 s
ub

je
ct

 to
 c

ha
ng

e 
w

ith
ou

t n
ot

ic
e.

 
-

L
M

I

M
i
l
T
O
N
 
R
O
Y





(


I 

Series C9 
Electronic Metering Pump 

__INJECTION CHECK VALVE


COUPLING NUT DISCHARGE TUBING 

4 FUNCTION VALVE 
(4FV HOUSING 

PUMP HEAD r.METERING PUMP
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~~ACCUDRAWCI Glass Cylinder

( Calibration Instructions


the calibration procedure below, ensure that the pump is primedNote: Before starting 


and void of any trapped air. 
Using the ml scale: (scale is based on volume pumped, over any given time) 

1. Fill the calibration cylinder to the top mark 6. Using a stop watch, measure the volume 
with the liquid to be dispensed. This can be dispensed in 60 seconds. 
accompished by manually filling the cylinder, 7. Multiply the measured volume by 60 to find 
or, if the the feed tank level is higher than the your ml per hour volume. 

cylinder, byopening the isolation valve below 8. Adjust the pump volume control, higher or 
the cylinder and back filling the cylinder. lower to meet with your desired output. 

9. Repeat above steps 4 through 8 until your 
Caution: Never leave unattended when back desired output is met. 

fillng the cylinder.


2. With the calibration cylinder full of the liquid to If you wish to shorten the time of dispensing for 
be dispensed, start the metering pump and calibration by one half (1/2) or one quarter (1/4), 
operate at 100% output until all air is removed you must multiply the volume by the same number 
from both suction lines and pump head. used to divide the time by to determine ml per 

3. Shut pump "OFF". minute or hour. 
4. With calibration cylinder full, close isolation e.g. 100 ml in 60 seconds equals 

valve (#2) from supply tank, and open isolation 50 ml X 2 in 30 seconds or 
valve (#1) below cylinder. 25 ml X 4 in 15 seconds 

5. Start the pump. 

Conversion Factors
Typical Installations ("A" and "B") 

1 ml = 1 cc 
1000 ml = 1 liter 

ml/sec X 60 = ml/min 
ACCU-PULSE 1 US gal/min X 0.063 = Iiters/sec__Pulsation 

1 US gal = 3.786 liers
Dampener 
ACCU-PULSE

Pulsation ~ 
Dampener 

Vent - Return Line Caution: 
-1 Do not use as a 

Top Valve / Top Valve
Pressure Relief Valve pressure vessel

~:I~ pressure~ 
I 

Supply Tank 

I 
ACCUDRAW 
Calibration -­
Cylinder 

I 

I 

I 

Suction Line I 
Suction Line 

Installation "A" .Installation "B" 
I 

(using return to tank) (using bottom connection, open top cylinder) 

E-Mail: primary(tprimaryfluid.cam~ PRIMARY FLUID Call Toll Free 1-800-776-6580 http://ww.primaryfluid.com 
WJ SYSTEMS INC. Tel: (905) 333-8743 Fax: (905) 333-8746 CI Registered Trade Mark of Primary Fluid Systems Inc. 
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~ HAYWARD INDUSTRIAL PRODUCTS(
\ INSTALLATION OPERATION & MAINTENANCE 

OFY-STRAINER 
PLEASE READ THE FOLLOWING INFORMATION PRIOR TO INSTALLING AND USING HAYWARD 
VALVES; STRAINERS, FILTERS, AND OTHER ASSOCIATED PRODUCTS. FAILURE TO FOLLOW 

THESE INSTRUCTIONS MAY RESULT IN SERIOUS INJURY. 
1. Hayward guarantees its products against defective material and workmanship only. Hayward assumes no responsibility for damage or injuries

resulting from improper installation, misapplication, or abuse of any product. 
2. Hayward assumes no responsibility for damage or injury resulting from chemical incompatibilty between its products and the process fluids to

which they are subjected. Compatibility charts provided in Hayward literature are based on ambient temperatures of 70F and are for reference 
only. Customer should always test to determine application suitabilty. 

3. Consult Hayward literature to determine operating pressure and temperature limitations before installng any Hayward product. Note that the
maximum recommended fluid velocity through any Hayward product is eight feet per second. Higher flow rates can result in possible damage 
due to the water hammer effect. Also note that maximum operating pressure is dependent upon material selection as well as operating 
temperature. 

4. Hayward products are designed primarily for use with non-compressible liquids. They should NEVER be used or tested with compressible
fluids such as compressed air or nitrogen. 

5. Systems should always be depressurized and drained prior ta installing or maintaining Hayward products.
6. Temperature effect on piping syslems should always be considered when the systems are initially designed. Piping systems must be

designed and supported to prevent excess mechanical loading on Hayward equipment due to system misalignment, weight, shock, vibration, 
and the effects of thermal expansion and contraction. 

7. Because PVC and CPVC plastic products become brittle below 40F, Hayward recommends caution in their installation 'and use below this 
temperature. 

8. Published operating torque requirements are based upon testing of new valves using clean water at 70F. Valve torque is affected by many

factors including fluid chemistry, viscosity, flow rate, and temperature. These should be considered when sizing electric or pneumatic 
actuators. 

9. Due to differential thermal expansion rates between metal and plastic, transmittal of pipe vibration, and pipe loading forces DIRECT
INSTALLATION OF METAL PIPE INTO PLASTIC CONNECTIONS IS NOT RECOMMENDED. Wherever installation of plastic valves inta 
metal piping systems is necessary, it is recommended that at least 10 pipe diameter in length of plastic pipe be installed upstream and 
downstream of the plastic valve to compensate for the factors mentioned above. 

SOCKET CONNECTION: 
Socket end connections are manufactured to AS1M D2467-94. Solvent cementing of socket end connections to pipe should be performed per 
ASTM specifications D2855-87. Cut pipe square. Chamer and debuIT pipe. Surfaces must be cleaned and free of dirt, moisture, oil and other 
foreign materiaL. Apply primer to inside socket surface of the strainer. Never allow primer or cement to contact sealing surfaces or the screen, as 
leaking may result. Use a scrubbing motion. Repeat applications may be necessary to soften the surface of the socket. Next, liberally apply 
primer to the male end of the pipe to the length of the socket depth. Again apply to the socket, without delay apply cement to the pipe whilethe 
surface is still wet with primer. Next apply cement lightly, but unifomùy to the inside of the socket. Apply a second coat of cement to the pipe, 
and assemble the strainer to the pipe, rotating the strainer 1/4 turn in one direction as it is slipped to full depth on to the pipe. The strainer should 
be held in position for approx. 30 seconds to allow the connection to "set". After assembly wipe off excess cement. Full set time is a minimum 
of30 minutes at 60 to 100 F. Full cure time should be based on the chart below. 

JOINT CUR SCHEDULE: 
The cure schedules are suggested as guides. They are based on laboratory test data, and should not be taken to be the recommendations of all 
cement manufacturers. Individual manufacturer's recommendations for their particular cement should be followed. 

Temperature Test Pressures for Pipe Test Pressures for Pipe Test Pressures for Pipe Test Pressures for Pipe 
Range During Sizes 1/2 to 1-1/4 In. Sizes 1-1/2 to 3 In. Sizes 4 t05 In. Sizes 6 to S In.

Cure Period(B) Up to Above I SO to Up to Above I SO to Up to Above I SO to Up to Above I SO to


°F(°C) iSO PSI 370 PSI (1240 ISOPSI 315PSI 1240) ISOPSI 315PSI(1240 iSO PSI 315PSI (1240 

(1240 kPa) to 2550 kPa) (1240 kPa) to 2170 kPa) (1240 kPa) to 2170 kPa) (1240 kPa) to 2170 kPa) 

60 to 100(15 to 40) Ih 6h 2h 12h 6h ISh Sh 24h

40 to 60 ( 5to 15) 2h 12h 4h 24h 12h 36h 16h 4Sh
20 to 40 (-7 to 5) 6 h 36 h 12 h 72 h 36 h A 4 days A 3 days A 9 days A 
10 to 20) (-15 to 7) Sh 4Sh 16h 96h 72 hA S days A 4 days A 12daysA 
Colder than 10 (-15) Extreme care should be exercised on all ioints made where pioe. fittings or cement is below 10 ° F, 

A: It is importnt to note that at temperatues colder than 20Q F on sizes that exceed 3 in., test results indicate that many variables exist in the actul cure rate of the joint The data 
expressed in these categories represent o.nly estimated averages. In some cases, cure wil be acmeved in less tie, but isolated test results indicate that even longer periods of cure may be 
required. 
B: These cure schedules aYe based on laboratory test data obtained on Net Fit Joints (NET FIT=in a dr fit t1ie pipe bottoms s"ugly in the fittg socket without meetig interference).

THREADED CONNECTION: 
Theaded end connections are manufactured to ASTM specifications D2464-88. F437-88 and ANSI B2.i. Wrap threads of pipe with Teflon 
tape of 3 to 3-1/2 mil thickness. The tape should be wrapped in a clockwise direction starting at the first or secoñd full thread. Overlap each 
wrap by, 1/2 the width of the tape. The wrap should be applied with suffcient tension to allow the threads of a single wrapped area to show 
through without cutting the tape. The wrap should continue for the full effective length of the thread. Pipe sizes 2" and greater wil not benefit


with more than a second wrap, due to the greater thread depth. To pTovide a leak proof joint, the pipe should be threaded into the end 
connection "hand tight". Using a strap wrench Ql. (Never use a stillson tye wrench) tighten tliejoint an additional 1/2 to 1-112 turns past 
hand tight. Tightening beyond this point may induce excessive stress that could cause failure. 
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FLANGED CONNCTION: 
Flange bolts should be tight enough to slightly compress the gasket and make a good seal, without distorting or putting excessive stress on the 
flanges. Suitable washers should be used between the bolt head and flange and the nut and flange. Bolts should be tightened in alternating 
sequence. 

RECOMMENDED FLANGE BOLT TORQUE. USE WELL LUBRICATED METAL BOLTS AND NUTS. USE SOFT RUBBER GASKETS.
FLANGE BOLT TORQUE FLANGE BOLT TORQUE
SIZE DIA. FT. LBS. SIZ DIA. FT. LBS.
1/2 1/2 10-15 2 5/8 15-25

3/4 1.2 10-15 2-1/2 5/8 20-25
I 1/2 10- I 5 3 5/8 20-2510-15 4 5/8 20-25
1-1/4 \12
 1~15 6 3M 3040
1-1/2 1/2


INSTALLATION: 
It is recommended that these strainers be installed no closer than lO pipe diameters from a pump. At least 5 pipe diameters should be between 
these strainers and an elbow. 

valve closure and pump start up orAs in all plastic piping the maximum fluid velocity is 8 feet per second. This velocity iiniiizes the effects of 


shut down. 

SCREEN CLEANING:

EXTREME CAUTION MUST BE TAKN WHEN WORKNG ON TilS STRAER.


THE PIPING SYSTEM MUST BE DEPRESSURZED AN DRAED. PROPER CAR MUST BE TAKN. CONSULT M.S.D.S. 
(MATERIAL SAFETY DATA SHEETS) INFORMTION REGARING YOUR SPECIFIC APPLICATION. 

When the pressure drop across the strainer is in excess of 5 PSI the screen requires cleaning. To clean the screen remove the screen cap nut from 
the strainer by turnng counter clockwise. The collected debris should be removed with the screen. Clean the screen. DO NOT POUN OR 
DEFORM THE SCREEN. Insert the screen back into the strainer with the flange, if one is on the screen into the body first. Install the 
o-ring in the body groove. Use a non-petroleum base lubricant to lubricate the o-ring and thread, and re-assemble the cap to the strainer. 

ii 

OPERATING PRESSURE

TEMPERA TURE


- I O-RING I 150 

120 \ \ 
1\\ \.Ui 100

"­

~ 80 \. '\ 
::
(j 1\ 1\ CPvc 
in 60
'" 
CL 

40 -i-pvc " '", 

, r\I i20 
, \o 

60 80 100 120 140 160 180 200 220 240 260 280

TEMPERATURE . F 

-. 

YSIS REV B


ECR 819R 
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Griffeo Valve Ine. 
3 North Main Street 
Middleport, NY 14105 
Phone: 1 800-474-3326


FAX: 1 716-735-3166 

Instruction 
( .Manual 

Back Pressure Valves 
. Pressure Relief Valves 

Call 1 - 800 - GRIFFCO 
INS 1002-94 
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INST ALLA TION 

Back Pressure Valve: 
Generally, the back pressure valve can be 
installed anywhere in the discharge line, 
provided there is some downstream 
pressure at the dosage point. If there is no 
downstream pressure the back pressure 
valve should be installed at the dosage point 
to prevent siphoning and drainage of the 

chemical line. All GRIFFCO valves are 
factory set at 50 psi, unless otherwise 

specified. Field adjustment is possible with 
the adjustment screw, (appx. 8 
psi/revolution ). 

Back pressure valve performance wil be 
enhanced with the installation of a pulsation 

INTRODUCTION 

dampener to smooth out the discharge I
suction cycles of the pump. Thus, the 
diaphragm is free to float inside the valve 

GRIFFCO diaphragm back pressure valves 
are used to enhance the performance of 

chemical feed pumps and systems by 
providing a constant discharge head 
pressure. These valves also function as an 
antisyphon valve. The diaphragm is held 
against the seat by the internal spring. ~a~k 
pressure is adjustable from 0 - 150 psi via 
the tamper resistant adjustment screw. 
When the inlet pressure exceeds the preset 
pressure the diaphragm lifts off the seat and 

chamber, minimising the wear on the stress 
points of the diaphragm. For man~ low 
pressure applications dampeners without 
diaphragms are acceptable. These pulsation 
dampeners should be sized at12 - 15 times 
the dosage volume of the pump head. For 
some applications diaphragm type 
dampeners are required. Generally speaking 
5 to 10% dampening is sufficient. Consult 
with your pump manufacturer to get his 

recommendations. 

the chemical flows to the. injection point. 
After each discharge stroke of the pump, as 
the pressure drops, the diaphragm res eats 
itself. 

Pressure Relief Valve: 
Installation should be made as close to the 
chemical pump discharge valve as possible, 
without any equipment, especially shut-off 

GRIFFCO diaphragm pressure relief valves 
are designed to protect chemical feed 
pumps and systems from overpressure 
caused by defective equipment or blockages 
in the chemical line. 

valves, between the valve and the pump. 
Direction of flow must be across the valve, 
however the side of entry is not important. 
All GRIFFCO valves are factory set at 50psi, 
however field adjustment is possible with the 

The 3 port design allows chemical to flow adjustment screw. 

through the valve via an internal chamber. 

When the pressure in the chemical line 
exceeds the preset pressure of the valve the 
diaphragm lifts off the seat and the chemical 
then flows out the bottom port back to the 
chemical tank. Relief pressure is adjustable 
form 0 - 150 psi via the tamper resistant 
screw in the top of the valve. 

The optimum installation for the relief va.lve 
is to vent the relief port back to the chemical 
tank, or directly to a-; containment area. 

However if this is not possible, the relief port 
can be piped back into the suction side of 
the pump. This will apply the suction head to 
the relief port. To compensate, divide the 
NPSH by 4 and add this pressure to the 
relief valve setting. 
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GRIFFCO BACK PRESSURE I ANTI-SYPHON VALVETYPICAL INSTALLATION 

DRAIN 
VALVE 

MAINTENANCE: 
The pressure relief and back pressure valves were 
designed with minimizing the amount of maintenance


required to keep the valves in operation. However,


periodic replacement of the diaphragm is required. To 
faciliate inspection and replacement, the valve layout is 
such that removal of the diaphragm can be done without 
taking the valve out of the chemical line. 

Caution: Ensure the system is not under pressure


and that the chemical lines are flushed with water 
before disassembly. 

Unscrew the pressure adjuster to remove the pressure 
from the diaphragm. Remove the 4 cap nuts and lift off 
the valve top. 
After the diaphragm has been inspected and replaced if 
necessary check the adjustment spring. Make sure there 
is no rust or corrosion. Replaced the spring and the


spring bumper into the valve top and slide the top back 
over the four bolts. 

Snug down the four cap nuts. Screw in the tension 
adjuster to approximately the same position as it was 
prior to disassembly. If an exact pressure setting is 
required or a different pressure be desired a pressure 
gauge should be used to verify the setting. Pressure can 
be increased by turning,the set screw clockwise. 

CIW OPTIONAL PRIMING VALVE
PULSATION 
DAMPENER\


DIMENSIONS: 

Ai-
D 

~ 

C 

~ t~~:iP'"~RdVel 

B 

~ Griffco Valve Inc. 
SCAL: H/A APPROVeO BY; 
DATE: j,,.ni 

PRESSREREVALVE DRAWING NUMBE: 
DtIENS1S A~575-S3 

D 1/4" 1/2" 3/4" 1" 11/2" 2" 

A 3.500 5.500 5.500 6.250 9.000 9.000 

B 2.375 3.500 3.500 3.500 5.500 5.500 

C 0.750 1.125 1.125 1.375 2.250 2.250 
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ITEM DESCRIPTION PART # ITEM DESCRIPTION BP\ PRV 

1 1/4 - 20 X 2 314" Boll - 1/2 - 1" Plastic Valves PV-00101 5 1/4" Valve Bod PVC BPV-001 PRV-001


5'16 - 18 X 11/2" Boll- 1 11Z' - 2" Metal Valves PV-00102 1/4" T-Seres Valve Body PVC, BPV-0011 PRV-ooS011 

5116-18X5"BoIt-11/2"-2"PlasticValves PV-00105 1/4" Valve Bo PP BPV-00 PRV-00

1/4" T-Sedes Valve Body PP BPV-001 PRV-001

10/32 X 3/4" BoIt-1/4"MetaIValves PV-00106( 10/32 X 1 3/4 Boll-1/4" PlaslicValves PV-00106 1/4" Valve Body PTFE BPV-00 PRV-00

) 

1/4 - 20 X 1114" Boll - 1/2 - 1" Metal Valves PV-00108 1/4" T-Sedes Valve Body PTFE BPV-001 PRV-001

1/4" Valve Body PVF BPV-00 PRV-00


2 10i32 Cap hex nut PV-0001 1/4" T-Seres Valve Body PVDF BPV-001 PRV-001

1/4 - 20 Cap he nut PV-0002 1/4" Valve Body 316SS BPV-00 PRV-005

5'16 - 18 Cap hex nut PV-0003 1/4" Valv Bod Alloy 20 BPV-00 PRV-00


1/4" Valve Body Hast C BPV-007 PRV-ooS07 

3 10/32 Flat washer PV-0001 1/4" Valve Body CPVC BPV-00 PRV-00

1/4 Flat washer PV-0002 114" T -Sedes Valve Body CPVC BPV-001 PRV-001

5'16 Flat washer PV-0003 31" Valve Bod PVC BPV-00561 PRV-00561 

4 1/4" - 3/8" & T-Sedes Alloy Valve Top. Bolted - PVC, Grey PV-00011 3/8" T -Sedes Valve Body PVC, BPV-0011 PRV-0011


114" - 318" & T -Sedes Alloy Valve Top, Bolted - PVC, Orange PV-00012 3/B" Valve Bod PP BPV-00 PRV-0056


1/4" - 318" & T-Sedes Alloy Valve Top, Bolted - PVC, Yellow PV-00013 3/8" T-Sed8$ Valve Body PP BPV-001 PRV-0021


1/4" - 3/8" & T -Sedes Alloy Valve Top, Bolted - PVC, Green PV-004014 1/4" Valve Body PTFE BPV-00 PRV-00

1/4" -3/8" & 1/2" T-Sedes Valve Top, Threded - PVC, Grey PV-00015 3/8" T -Sedes Valve Bod PTFE BPV-001 PRV-001


1/4" - 3/8" & T-Series Alloy Valve Top, Boited- PVC, Orange PV-004016 3/B" Valve Body PVDF BPV-00 PRV-00

1/4" - 3/8" & T-Sedes Alloy Valve Top, Bolted - PVC, Yellow PV-0017 3/8" T-Series Valve Body PVDF BPV-001 PRV-001

1/4" - 3/8" & T-Sedes Alloy Valve Top, Bolted - PVC, Green PV-00018 3/8" Valve Body 316SS BPV-00 PRV-00

1/2" - Exemal Adjustmnt Valve Top- PVC (Tibedan) PV-00019 31B" Valve Bod Alloy 20 BPV-00 PRV-00

1/4" - 318" & T-Sedes Alloy Valve Top - Coated Steel PV-0002 3/B" Valve Body Hast C BPV-007 PRV-007


31 Valv Body CPVC BPV-00 PRV-0056

1/4" - 3/8" & T-Sedes Alloy Valve Top - 316 SS PV-0003 
1/2" - 1" Valve Top - PVC. Grey PV-001 31B" T-Sedes Valve Body CPVC BPV-00561 PRV-00561 

1/2" - 1" Valve Top - PVC, Orange PV-002 1/2" Valve Body PVC BPV-0011 PRV-0011


1/2"-1" ValveTop-PVC,Yellow PV-0005 1/2" T-Sedes Valve Body PVC BPV-00111 PRV-00111


1/2" - 1" Valve Top - PVC, Green PV-0005 1/2" Valve Bod PP BPV-00512 PRV-0012


1/2"-1" ValveTop-CPVC PV-0055 1/2" T-Seres Valve Body PP BPV-00121 PRV-00121


1/2" - 1" Valve Top - Ste PV-0006 1/2" Val", Body PTFE BPV-0013 PRV-0013


1/2"-1" ValveTop- 316SS PV-007 1/2"T-SedesValveBody PTFE BPV-00131 PRV-005131 

1 1/2" - 2" Valve Top; 5 y, Valve, PVC PV-0008 1/2" Valve Bod PVDF BPV-0014 

PV-0009 1/2" T-Sedes Valve Body PVDF BPV-00141 
PRV-0014

PRV-00141 

1 1/2" - 2" Valve Top; 5 Y,"Valves. Coated Stee 
PV-0010 112VaiveBody 316SS BPV-0015 PRV-0015 

Top; 5 Y," Valves. 316 SS 11/2"- 2" Valve 

PV-0011 1/2"T-SeresValveBody 316SS BPV-00151 PRV-00151 

1112 ValveTop; 4 y,Valvs,PVC. 

PV-0013 1/2" T-Sedes Valve Body Alloy 20 BPV-00181 PRV-001611 112 Valve Top; 4 y," Valve. Coated Steel PV-0012 1/2" Valve Body Alloy 20 BPV-0016 PRV-0016


11/2" ValveTop; 4 YlValves. 316SS 

2" Valve Top; 5' Valves. Coated S\eel PV-0015 1/2" T -Sedes Val ve Body Hast C BPV-00171 PRV-005171
2" ValveTop; S'Valves, PVC PV-0014 1/2" Valve Body Hast C BPV-0017 PRV-0017


2" Valve Top; 5' Valves. 316 SS PV-0016 1/2" Valve Bod CPVC BPV-0018 PRV-0018

1/2"T-SedesValveBody CPVC BPV-00181 PRV-005181 

6 Pressure Spring- 1/4"-3/8" & T-Sedes Valve; 0-1SO psi PV-0001 3/4" Valve Body PVC BPV-001 PRV-00521


Pressure Spdng-1I4"-3/8" & T-SedesValve; O-SOpsi PV-00011 3/4" Valve Bod PP BPV-00 PRV-00

Pressure Spdng- 114" -3/8" & T-Sedes Valve; 50-350 psi PV-00012 3/4" Valve Body PTFE BPV-00 PRV-00523 

Pressure Spdng- 1/2" - 1" Valve; 0 -1SO psi PV-0002 3/4" Valve Body PVDF BPV-004 PRV-004

Pressure Spdng - 1/2" - 1" Valve; 0 - SO psi PV-00021 3/4" Valve Bod 316SS BPV-0025 PRV-005

Pressure Spring- 1/2" - 1"Valve; SO-350 psi PV-00122 3/4" Valve Body Alloy 20 BPV-0026 PRV-006


\ 
Pressure Spring- 1/2" - 1"Valve; 0 -100 psi, 316 SS PV-00123 3/4" Valve Body Hast C BPV-007 PRV-007

Pressure Spring - 1 1/2"- 2' Valve PV-0003 3/4" Valve Body CPVC BPV-0028 PRV-008


1" Valve Bod PVC BPV-001 PRV-001


7 Support Disc - 114" - 3/6" & T-Sedes Valve, PP PV-00701 1" Valv Body PP BPV-002 PRV-00532' 

Suppor Disc - 1/4".-3/8" & T-Sedes Valve, 316 SS PV-00702 1" Valve Body PTE BPV-00 PRV-0053


Support Disc - 1/2 - 1" Valve, PP PV-0005 1" Valve Body PVDF BPV-00 PRV-00

Support Disc-1/2-1"Valve, 316SS PV-00706 1" Valv Body 316 SS BPV-0053 PRV-00

Support Disc - 1112" - 2" Valve, PP PV-00708 1" Valve Bod Alloy 20 BPV-00 PRV-0053 

Support Disc - 1112" - 2" Valve, 316 SS PV-00709 1" Valve Bod Hast C BPV-007 PRV-007

1" Valve Body CPVC BPV-00 PRV-0053


8 Diaphragm - 1/4" - 318" & T-Sedes Valve - PTFE I EPDM PV-OOOO 1 1/2" Valv Bod PVC BPV-001 PRV-001


Diaphragm - 1/4" -3/8" & T-Series Valve- Vion PV-00802 1 1/2" Valve Body PP BPV-002 PRV-00542 

Diaphragm - 1/4" -3/8" & T-Sedes Valve - PTFE IViton (High Temp) PV-0003 1 1/2" Valve Bod PTFE BPV-0054 PRV-00

PV-00810 1 1/2" Valve Body PVDF BPV-00 PRV-00Diaphragm - 1/2" - 1" Valve - PTFE / EPDM 
PV-00812 1 1/2" Valve Bod 316 SS BPV-0054 PRV-00Diaphragm - 1/2" - 1" Valve - Viton 

Diaphragm - 1 112"- 2" Valve - PTFE I EPDM PV-0020 1 1/2" Valve Bod Hast C BPV-007 PRV-00547
Diaphragm - 1/2" - 1" Valve - PTFE IVilon (High Temperature) PV-0013 1 1/2" Valve Body Alloy 20 BPV-005 PRV-00


Diaphragm - 1 1/2"- 2" Valve - Viton PV-0021 1 1/2" Valve Bod CPVC BPV-00 PRV-00

2" Valve Bod PVC BPV-00551 PRV-00551 

AdjustmentScrew-1/4"-1"Valve PVC,Slotted

9 AdjustmentScrew- 1/4"-1"Valve PVC PV-00 2" Valve Body PP BPV-00 PRV-00 

PV-0002 2" Valve Body PTFE BPV-00 PRV-00 
PV-001 2" Valve Body PVDF BPV-0055 PRV-00

Adjustmnt Screw - 1/4" - 1" Valve Coted Stee 
Adjustment Screw - 1/4" - 1" Valve Coated Steel, Slotted PV-00 2" Valve Body 316 SS BPV-00 PRV-0055 

PV-0020 2" Valve Bod Alloy 20 BPV-00 PRV-0055 

PV-0021 2" Valve Body Hast C BPV-0055 PRV-007Adjustment Screw - 1 1/2"- 2"Valve PVC 
Adjustmnt Screw - 1 112" - 2" Valve Coated Steel 

2" Valv Bod CPVC BPV-00 PRV-00
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T¥P~:,~J...Rgii....V-ó.ive 

Standard Features (Sizes 1/2" - 6") 
· Pressure rated up to 230 psi (PVC, CPVC. PVDF)


· Double O-ring seals on stem for an added 
protection. 

· Full bore, sizes 1/2" - 2" 
· Full vacuum rated, all sizes 

· Blocks in two directions, upstream and


downstream, leaving full pressure on the 
opposite end of the valve 

· Integrally molded iSO mounting pad for both


manual and actuated operations 
· Integrally molded base pad to mount valves


securely or panel mounting 

· PTFE seats with elastomeric backing cushions 
ensure bubble-tight shut-off and a low fixed 
torque, while at the same time compensating 
for wear 

· True Union design for easier installation or 
repairs without expanding the pipe system 

· Built-in spanner wrench on the handle for valve 
disassembly and assembly 

· Two sets of end connectors (socket and 
threaded) included with all PVC and CPVC valves 
in sizes 1/2"- 2" 

connectors on sizes· CPVC threaded end 


1/2" - 1" come with stainless steel reinforcing 
rings 

Options 
· Pneumatic and electric actuators & accessories 
· Stem extensions 
· 2" square operating nut or "T" nut 

( · Locking and/ or spring return handles 
· Limit switches


Parts List (Sizes 1/2" - 2")


DESCRIPTIQN PCS. MATERIAL

'E3,ódy .. PVG;CPYP; PP,PVQF, 1


2 Ball ! 1 PVC, CPVC, PP, PVDF


-: !_En~~:~i::ito, r~i:~~:~:~~:::::~~: 1 

pyC,GP\1C;PP;PVDF'.61 (Stem I 1 


. ..... .~.'. Jq'-~!~StiAL_:__I___:- EPDM,~í~:n:~~lhe~:,___ 
9 . a-Ring (B) ! 1 ~ EPDM, Víton,(j Others


J Ö ..Ü-Bir-g,(C) 2 ~ . EPDM,Viton,~Others .


11 : a-Ring (D) I 1 i EPDM, Víon;i Others I


~_12J~L-a:Ri6§t~5l-- ..1. ...J_____~~D~rVíO~1.i_~2.éÚ;___j


13 i Stop Ring' I 2 i PVDF i14¡ Handle M ABS I:
, i,
4a: Ring" ! 2 i 304 Stainless Steel !

* Used for flanged end
** Used for CPVC body, threaded end, 1/2" -1"

. ASAHII AMERICA 
Rev. A 01-02 
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Dimensions (Sizes 1/2" - 2") 
1 FLANGED .. 'SOCKETI .

¡ NOMINAL! PP, PVDF (DIN) PP, PVDF (IPS) 

ANSI CLASS 150

DIN 16962


¡
I INCHES I m-;


, i 
L d1 I d2 L L d1 L I L 

--1/2,1 15 4:45j 0.76810;760 0.57'1 3.9010:83 0.87:4.45 
'. i .., ...u,...


314 0.63 I 4:49 ¡ 1.03 1.00 5.08 

1 Ò;71 4;8411.30.J1.13!5.75

4 i i
11 1/4
i 

0.81 5. 7 ! 1.65 1.25! 6:46. - . . I .0:931 5.83 I H91L3717.24!11/2 " ,1.08 I 6.93 I 2.36 1.50 i 8.23I 2
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Type 21 Ball Valves

'.'-;;,.-'~ê ;; ',~--~. "_ ..:~. -:i~~;.'C-'::,S~;/' /',::h:-~~'e;'--" '." ,.._-...."~...,~"...'..t.~.~?'.;'-..';t.'X:~;'X-J,,:t~':;"~.._"""-. ",".,-'" . 

. PARTS (DIFFERENTNUMBERSFROrv.1 ri"- 2 ") 

NO. i DESCRIPTIÒNIRcs.¡ MATERIAL

101 Cushion ¡ 2 I EPDM, Viton~Others


, FLANGED END Screw 1 304StairilessSteei15 . 


NOTE: Qu¡mtityon Nos. 3 and 9 (see p. 6)is 2, 

Dimensions (Sizes 2 1/2" - 4") FOR 6" SIZE CONSULT FACTORY
i iIi,. ... . ...FLANGED ... . ... SOCKET

1 NOMINAL i ~-~~--~--~~T~----~- ,-------PVC, CPVC-------~--¡;~PVDF(DIN)---. PP, PVDF(IPS)- , 

l~tj~~t11t~I,~1f~i~~fi~¡~ti~~:-~~~

i 4110°13;941.9.. i 7.5 i 8 0.75,14.651°.71 :4518,4.491, 2 ,13.9 :4.29314.278,1.63,12.214.4812.252,14.371


i ' THREADED , . PP,PVDF .
i_______~'l~~OT_~~Urr__~~~L_____i

DIN 3442 

. ASAHII AMERICA 
Rev. A 01-02 
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Type 2 i Ball Valves .

Pressure vs. Temperature (PSI, WATER, NON-SHOCK)


i NOMINAL : p\!C i . CPVc I PP PVDF 
L~IZE 130 F¡ 71" F'I;1a: Fi121' F! 30 F i 71" F11a:Fi121' F¡141" F!176' Fi -5" F 186 F!121' FI141' Fi -5" F 171' Fi1a:F¡141' F1176'F
!'NCHES! mm ! 70' F i1aJ F,120' Fi14f Fi 70' F haJ F112f F¡14f F¡175' F195 FI85 F 112f F114f F!175' F¡ 7f F l1aJ Fi14f F!175' Fl210' F 

~~¡ i~ro¡~~~ UQ~ i~~~~i~t~~-~-~~-h~tf~~~~-~~t~~t1ä~~~~~

i 2 1/2 i 65 j 230 ¡ 170 i 150 j. NA I 230 I 170 ! 150 i 120 ¡ 75 ¡ 55 ! 150 ¡ 95 ! 70 40 i 230 I 185 ¡ 150 ! 115! 85 
!3!80123oj170I150 i NAI230J170L1501 85 ?lUc_~~-L50i95-J 70 40! 2~2§~~L15Ql:!~i 70__

14-6 \100-150\150 ! 150 ! 150 i NA 1150 1150 i 150 I 85 55! 40 ¡ 150 ! 95 i 70 40 1150 ! 150 1150 ¡ 100 i 70


Sample Specification 
All TYPE 21 Ball Valves, sizes 1/2" to 4", shall be of


true union design with two-way blocking capability. 
All O-rings shall be EPOM or VitonlB with PTFE seats. 
PTFE seats shall have elastomeric backing cushion 
of the same material as the valve seals. Stem shall 
have double O-rings and be of blowout-proof design. 
The valve handle shall double as carrier removal 
and/or tightening tool. ISO mounting pad shall be 
integrally molded to valve body for actuation. PVC 
conforming to ASTM 01784 Cell Classification 
12454-Ä, CPVC conforming to ASTM 01784 Cell 
Classification 23567-A PP Conforming to ASTM 
04101 Cell Classification PP0210B67272 and 
PVOF conforming to ASTM 03222 Cell Classification 
Type II. The ball valves, except PP, shall have a 
pressure rating of 230 psi for sizes"1/2" to 3" and 
150 psi for 4" (150 psi for PP. all sizes) at 70 0 F. 
Type 21 Ball Valves must carry a two-year 
guarantee, as manufactured by AsahV America, Inc. 

Cv Values Weight (POUNDS) 
j NOMINAL ¡ , NOMINAL I


I SIZE I . Cv ~_SIZE __ SOCKET , FLANGED .

i,INCHES, mm ,TH,READED L .. ......'...,:..1r~r-~~i . I. ,... .,' ... .

~2G! .15 tc-_.li._c:.: 1¡~~ll§j~___2c:~~_. --C_~=~10~---JI:
3/4 : 20! 0.66 : 1.54 13/4 1 ~~~l- 2B_____


I-cc--------+----.----.~_.--.-L-----...---.------~-~
1 25 47 i 1:251 1.10 ! 2;70 I
Ii! !


11 1/4! 32 1 72 111/4: 32 i 1.54 ! 3.30 iI " .: : . -- l11/~! ~~__i~~__!~~~~-__111 1/2! 40 ¡ 155 : 2 : 50! 4.40 : 8.15 il-_! !. ! ---------j

~~LiL~J 121/2! 65 16.17 j 8.80 ! 

i 3 ; 80; 41 01--...---+...-._---,----- r__~_L~O. J ,-i!O ~ !_-_2~.~9____:=J
i 411001 680 ! 4 ! 100j 24.00 ! 26.67 I 

Caution 
:. Do not use ball valves where media has


suspended particles. Use the following valves: 
Butterfly Valves - PVOF disc is most abrasion i 
resistant and make sure of chemical compatibility. I 
Diaphragm Valves - Elastomeric diaphragm is i 

! designed for handling suspended particles. i

I. Volatile fluids such as sodium hypochlorite (NaCID) I

and hydrogen peroxide (H202) could be trapped I


a~d gasified within the val~e.We can provide youl 
to ¡
with a Type 21 ball valve with a vented ball 


relieve pressure build-up inside thE:__~Cli~______j 

Troubleshooting 
What if the fluid stil flows when valve is closed? 

1. Carrier is not properly tightened. Tighten it.
2. PTFE seat is damaged or worn. Replace.

seat. 
3. Foreign material is caught between ball and

PTFE seat. Remove material and clean. 
4. Ball is damaged or worn. Change balL.

What if fluid leaks outside of valve? 
1. Union nut not properly tightened. Retighten.
2. Carrier is not properly tightened. Thread it in

firmly. 
3. Carrier or face O-ring is damaged, worn, or

missing. Replace O-ring. 
What if handle does not rotate smoothly? 

1. Foreign material has formed on the bailor
seat. Clean both. 

2. Internal part(s) chemically attacked or
swollen. Refer to Asahij America Chemical 
Resistance Chart for compatibility. Replace 
part(s) as required. 

3. Carrier over-tightened. Retighten properly.

Caution What if handle rotates toe freely? 
!. Never remove valve from pipeline under pressure. 1. Stem is damaged. Replace stem. 

AI . i d i 2. Handle is not engaged with stem.

!. ways wear protective g oves an gogg es. Disassemble and reengage. Inspect.
I. Watch out for trapped fluid in valve. It is safe to 3. Engaging part of stem and/or ball is
_ clo_se va~:~~~~r~~~~-i~~.§~_!~?~__~he _Eip_~li~e. damaged. Change stem and/or balL.


35 Green Street, P.O. Box 653, Malden, MA 02148 . Tel: 800-343-3618 . 781-321-5409 . Fax: 800-426-7058 . E-mail: asahit1asahí-america.com II


Register at our interactive web site for on line ordering, product availability, order tracking, and many useful features: www.asahi-america.com 
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A SERVICE WATER INLET, 1/2" (F)NPT, 

B POLYMER INLET, 1/2" (F)NPT, 

;,_"7. C POLYMER OUTLET, CLARIFIER, 3/4"(F)NPT 

D POLYMER OUTLET, FILTER, 3/4"(F)NPT 

E CHEMICAL INLET, CLARIFIER COAGULANT FEED, 1/2"(F)NPT 

F CHEMICAL OUTLET, CLARIFIER COAGULANT FEED, 1/2"(F)NPT 
A ;--T---------------l

G CHEMICAL INLET, FILTER COAGULANT FEED, 1/2"(F)NPTi I
~I I I 
H CHEMICAL OUTLET, FILTER COAGULANT FEED, 1/2"(F)NPTi: ~ r: Q~r:

l) ~ g
J PRESSURE RELIEF DRAIN, TO BE ROUTED BY OTHERS! G ß j G ß

I

l) ~ ~
II i- -- i _ -i -- -i -1- -i -- _ 1- i-


I I i I I I I I I I LEGEND DESCRIPTION0), CX 0 CJ, CX i o I ~ i I U) I
N -i N -i n -i .- -i .- -- N-i N-i I N-i .- -i 1.- --r--i-, i---

l'Q ?l'Q ~Q : l'Q
N I I L( I

l'Q : l'Q --l 
METERING PUMPI l'Q l'Q l'Q l'Q ? - ? I? 0-200psi ,. ? I?? ? ? ? 

I L( I n 0-200psi I CdI 0

PIL---/4~ L_~~ PI II '" ¡;?ß'?(/ '- (f 101 BALL. VALVE 

0. 0.I 

L( i I 

0
n 

¡, ¡, o CALIBRATIONI 
I 

CYLINDER 
I ~ 

I 

I Y-STRAINER 
I ~ 

P-706 P-704 ~r- ~ 
I NORMALLY CLOSEDI~I~- - '- - I.' BALL VALVE 
I 

I ~ ~ PRESSURE RELIEF 
I

-__J 
~ VALVE

iP-705 P- 703L____________ PI PRESSURE 
INDICATOR 

w/GUARD 
NOTES: 

1. POWER REQUIREMENTS:
120VAC/1-PHASE/60Hz 

2. WETTED MATERIALS OF CONSTRUCTION: COMPAN CONFlDEN DESIGNER DATE TITL ELEMENTARY PROCESS & INSTRUMENT DRAWING


PVC, CPVC, VITON, TEFLON, GLASS ~E.?~~M,W P~ ~"l'irilsi~,.'."¿~~ DA 04/26/04 '2 PUMP / 2 POL YBLEND UNITS SKID
IT AFUATE C.uSfj TNE DESIGN CONCE AND


L'g~~'t~~ ~~~~'~rrl~NC~~o'~~tRI'i~ CHECKER DATE FERRIC CHLORIDE / ALUMINUM SULFATE
ARE NOT TRSFE AND MUST BE USE ONLY BDJ 04/27/04 CLiE

FOR THE PURPOSE FOR WHICH THE DOCUMEN IS ENGINEER DATE ~T US FILTER ENVIREX


:¡. SEE SOV-4681 FOR GENERAL ~R~\:C~~ÄN~EYo~UYsiOTI..E~C~~ JET PROPU LSION LAB

MANER WITOUT 1lE EXPRESS WR CONSENT 
OF US. IN NO E' SHA THEY eE USED IN Nf
( _NER DElIMENAL TO THE INlES OF USF. AL MANGER DATEARRANGEMENT DRAWING B CHANGED VALVE TAGS TO MEET CUSTOMER SPEC 05/04/04 OA JJ N/A ~~~.R1~~~U~g,~NGU~ ~ ~~ JJ 04/28/04 '. =-=====- BRADLEY, IL USAAND EXCT. AND ALL Ri;TE NOTE AND
 = == === 815-932-8154 FAX 815-932-0674
A ADDED VALVE TAGS AND UPDATED FLOW DESCRIPTIONS 04/29/04 DA JJ N/A =~'ASM~~;ii~o"guJ'S~.ED~~~~ FILE: SPID 718.dwg

M~::=Æ:i-= =: USFILTER/STRANCO PRODUCTS
THE DEL OF THIS DOCUMENT CONST PROJECT I CODE I DRAWING I SHEET I REV 

REV DESCRIPTON DATE OWN CHKO APV ECN AGREEENT TO THESE TEMS AND CONDmONS. SCAl: N/ A 212363 SP10701744 SPID Ò718 1 OF 1 B 
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8 I 7 I 6 5 I 4 I .j 2 
KEY QTY DESCRIPTION 

1 1 POL YBLEND UNIT PB 100-0.4, TAG #P-706. 

2 1 POLYBLEND UNIT PB200-2, TAG #P-704 

r-
:1 ~ 6l ~ 

3 
4 
5 
6. 

7 
8 

1 

1 

2 
2 
2 
2 

PUMP, AA971-353SU, LMI, TAG #P-705 
PUMP, C931-313SU, LMI, TAG #P-703 
SERVICE WATER INLET, 1/2" (F)NPT, CPVC, VITON 

POLYMER INLET, 1/2(F)NPT, CPVC, VITON 
SOLUTION OUTLET, 3/4"(F)NPT, CPVC, VITON 

CHEMICAL INLET, FILTER COAGULANT FEED o 

. 

~T ~ TT ~ T ~ ~? Ing l~~ n n ~¡j n &In &1(, ~~ ~y ( ~ ~ iit 0-f r. (0 ° °IT ~ LI _ ~ : 

~~t: ~ ~~ F.i:t. i.~o . 'R o. 7: ro~ ro It!j ~ '- .i- ~~ F-'i 
~ 

13 

~?~'.... ~~ 

~ l ~'¿i 
~~,,~ . -lEr-a !~ e'£ L ~?e I; 

"""" 

r- .. 

.~~ IL. 
rN;: l~~ ~ ~I~~ 

9 
1 0 

11 

12 
13 
14 
15 
16. 

17 
18 
19 

2 
2 
2 
2 
2 
2 
2 
1 

2 
1 

2 

CHEMICAL INLET, CLARIFIER COAGULANT FEED 
CHEMICAL OUTLET, CLARIFIER COAGULANT FEED 
CHEMICAL OUTLET, FILTER COAGULANT 

CALIBRATION CYLINDER, CPVC, EPDM, GLASS, 250mL 
PRESSURE RELIEF VALVE, 1/2" CPVC, 
PRESSURE INDICATOR, 1/2" PVDF jPTFE, 0-200psi 

Y-STRAINER, 1/2" CPVC, EPDM 

6.0"x30" SKID, MILD STEEL, EPOXY COATED "USF BLUE" 
PANEL UPRIGHTS, SUPPORT LEGS 

CONTROL PANEL, PIN SP13497 
PRESSURE RELEIF DRAIN, TO BE ROUTED BY OTHERS 

.~ .7 : II:~' :1 n.i 
~ r ~ ~ e ~. ~~ ~ ~ a 
,~ jJi~L-~ '~ ~..~., 

~v ~ ~:-) 
~ -g 

C 

~ 2 15 3 15 4 
TOP VIEW 

"4--
NOTES; 

1. THE DESIGN INTENT OF THIS EQUIPMENT IS FOR: 

1 

Gl .. 

D 
, 

§-­
- \ 

ALUMINUM SULFATE, FERRIC CHLORIDE 

2. WETED MATERIAL OF CONSTRUCTION: 
PVC, CPVC, VITON, TEFLON, GLASS 

4. POWER REQUIREMENTS: 
120VAC/1-PH/60Hz 

5. FOR FLOW SCHEMATIC SEE SPID-0718 

17 6. CALIBRATION CYLINDER, BLEEDS, DRAINS TO 

ß c: a 

Tr~)
.~~ 

.t.Lj 
EJ 

0 

0 

jï = ~iï 
-

~ ~ =(~ 48.19" 

. 

Wl I~ 
, IT ilL Po 

BE VENTED TO SAFE AREA BY OTHERS 

7. SUPPORTS MAY BE REQUIRED THAT 
ARE NOT SHOWN OR REMOVED AS NECESSARY. 
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~ 0 
DIA PUMP #1 120VAC INPUT (P-703) 
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LINE 

ø ø ø 
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41074-201-1 SULZER PUMP. 

APT31-68x6-11. CASING ASTM A890 3A DUPLEX SS. 1300GPM~38TDH. 
DYNAMIC SEAL SHAFT 2324 DUPLEX SS. 11.02" TRIM IMPELLER. 20HP TEFC 
230/460V 60HZ 3PH 1200RPM 286T FRAME. 3 POINT BASE PLATE GALVENIZED 
CARBON STEEL. 

NAME PLATE: 
P-301 A 
P-301 B 

41074-201-2 SULZER PUMP. 

APT21-36x3-8. CASING ASTM A890 3A DUPLEX SS. 350GPM~34TDH. 
DYNAMIC SEAL SHAFT 2324 DUPLEX SS. 7.09" TRIM IMPELLER. 7.5HP TEFC 
230/460V 60HZ 3PH 1800RPM 213T FRAME. 3 POINT BASE PLATE GALVENIZED 
CARBON STEEL. 
NAME PLATE: 
P-401 
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789 S. LARKIN AVE 
ROCKDALE, IL 60436 
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FAX: 815-741-3504
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SULZER

Sulzer Process Pumps (US) Inc. 

TECHNICAL DOCUMENTS


CUSTOMER: US Filter's Envirex Products 

PURCHASE ORDER #: 313341


Sulzer Order No. 23773


PUMP MODEL SERIAL # 

APT31-6 100014503

APT31-6 100014504

APT21-3 100014505
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Sulzer Process Pumps (US) Inc. 
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SULZER


Sulzer Process Pumps us Description APT 31-6 

Easley Pump Factory Serial Number 100014503 
Time of delivery/EXW 04/09/2004 

PRODUCT SPECIFICATION Date printed 04/21/2004 Page 1 

Customer 
US FILTER'S ENVIREX PRODUCTS US FILTER'S ENVIREX PRODUCTS 

PO Box 1 604 PO Box 1 604 

WAUKESHA Wi 53187-1604 WAUKESHA Wi 53187-1604 
USA USA 

Cust. Order 313341 
Cust. PO line Equipment P-301 A 

Country code US Id 

GENERAL 

Pump type: APT Painting method: Epoxy 

Version: 11 Color shade: NCS 1700 

Classification: 8 Coupling and Guard: Included in the delivery 

Units: US Base plate: Included in the delivery 

Delivery: Easley Drive motor: Included in the delivery 

PROCESS DA TA 

Process: All Other Water Applications Temperature: 70 of. 
Pumped liquid: WATER Capacity Q: 1,300.0 gpm 

Specific gravity: 1.02 Head H: 38.0 Feet 

PUMP PERFORMANCE


Characteristic curve: K 15660, C 1160 rpm 31-6 Pump rotational speed: 1160 rpm 

Pump power P: 16.2 HP Variable speed: No 

Dynamic seal power: 0.2 HP NPSH required: 6.2 Feet 
Efficiency: 83 0/ 

PUMP 

Manufacturer: Easley Dynamic seal type: Single stage Large Expeller 

Pump Size: 31-6 Dynamic seal material: A890 3A 

Flange drilling: ASME 816.5 CLASS 150 Draining of pump conn. 040: Yes 

Impeller no.: 283912, C 31-150 31-6 Seal box draining conn. 049: No 

Impeller Type: Closed Discharge pipe conn. 027: Yes 

Impeller diameter: 280 mm Press. measuring conn.036: Yes 

Impeller max.diameter: 286 mm Temper. measuring conn. 048: No 

Impeller balance holes: Yes Bearing Unit Lubrication: Oil lubrication 

Casing material: A890 3A Bearing unit model: 04, 52 I 33 I NSs I Met 

Gasket Material: PTFE/Glass Constant level oiler 638: Yes 
O-ring Material: EPDM Sign: CE marking, US-patents 

Shaft seal fitting: DS01 Dynamic seal SS 

ASSEMBL Y


Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 10 

EASLEY SC 29640 Reference no. 23773/000010 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 

Easley Pump Factory Serial Number 100014503 
Time of delivery/EXW 04/09/2004 

PRODUCT SPECIFICATION Date printed 04/21/2004 Page 2 

Customer 
US FILTER'S ENVIREX PRODUCTS US FILTER'S ENVIREX PRODUCTS 

PO Box 1604 PO Box 1604 
WAUKESHA Wi 53187-1604 WAUKESHA Wi 53187-1604 
USA USA 

Cust. Order 313341 
Cust. PO line Equipment P-30 1 A 

Country code US Id 

of Pump: P20027, BASEPLATE N? 31-6 Coupling type: Rex-Omega ESDim.drawing, Assembly 


Base plate type: Pump Motor Steel Zinc Coupling guard material: S+Z EN10025


Motor NEMA code: 286T 

MOTOR 

Motor Supplier: Easley Power: 20.00 HP 

Motor manufacturer: RELIANCE Frequency: 60 Hz 

Motor NEMA code: 286T Voltage: 230/460 

Motor type: XEX Enclosure: TEFC 

Rotational speed: 1,200 rpm 

CUSTOMER INSTRUCTIONS 

End user language: English Doc. for Component Lang I Qty: EN03 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 10 

EASLEY SC 29640 Reference no. 23773/000010 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 
Serial Number 100014503 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 3 

Customer Instructions 

001.1 Dimensional drawing PZOOZ7EN 

001.Z Dimensional drawing P10173EN 

OOZ Characteristic curve K 15660EN 

010.1 ASSEM8L Y SECTDWG N 1 0484EN _ 20000301 

011 PUMP SECTDWG Nl0487EN_Z0000301 

01Z SHAFT SEAL SECTDWG N148Z9EN_Z0000301 

013 8EARING UNIT SECTDWG Nl 0490EN_2001091 0 

058.1 DECLARATION OF QUALITY N14737EN_20000330 

059.1 PAINTING CERTIFICATE N14948EN_ZOOZOll0 

060 EC DECLARATION OF CONFORMITY N14960EN_Z0000330 

06Z.1 INFORMATION FOR USE N14800EN_Z0000301 

063.1 SAFETY INSTRUCTIONS Nl1168EN_9502Z0 

063.z SAFETY INSTRUCTIONS N14801 EN_Z0030903 

064.1 HOISTINGS AND TRANSPORTATIONS N1480ZEN_Z0000301 

065.1 COMMISSIONING N14803EN_Z0000301 

067.1 INSTALLATION N14804EN_Z0030130 

068.1 OPERATION N14805EN_Z0010910 

069.1 PREVENTIVE MAINTENANCE N 1 4806 EN _ Z0030 130 

070.1 CORRECTIVE MAINTENANCE N14807EN_Z0031Z15 

071.1 SPARE PARTS RECOMMENDATION N14808EN_Z0010510 

Connections 

000.1 SPECIFICATION AND PART LIST Serial number 

027 CONOZ7 DISCHARGE PIPE CONN. 3/8-18NPT 

036.1 CON036 PRESSURE MEASURING 3/8-18NPT 

036.Z CON036 PRESSURE MEASURING 3/8-18NPT 

040 CON040 DRAINING OF PUMP 3/8.18NPT 

04Z CON04Z OIL FILLING 1/Z-14NPT 

043 CON043 DRAINING OF LUBRICAT 1/Z-14NPT 

044 CON044 Z CONSTANT LEVEL OILER 1/4-18NPT 

Parts 

10Z 14ZZ180141 VOLUTE CASING S APT31- 6 (41) A890 3A 

Flange drillng: ASME 816.5 CLASS 150 

Draining of pump conn. 040: Yes 

Discharge pipe Gonn. OZ7: Yes 

Press. measuring conn.036: Yes 

Temper. measuring conn. 048: No 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 10 

EASLEY SC 29640 Reference no. 23773/000010 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 
Serial Number 100014503 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 4 

161.2 2839730141 CASING COVER APT31 141) A890 3A 

183 2837740152 SUPPORT FOOT AP (52) A48 CL 30 B 

210 2837930133 SHAFT APT3 (33) SS2324 

230 2839120141 IMPELLER S 286 B41 Z6 APP31-150.APT31- 6. 141) A890 3A 

Impeller diameter:280 mm 

Impeller max.diameter: 286 mm 

320.1 G433000311 ANTI FRICTION 8EARING NUP311 ECJ 

320.2 G325007312 2 ANTI FRICTION BEARING 7312 8EC8M 

330 1420070152 8EARING HOUSING 0 APT3 (52) A48 CL 30 8 

339 384696T304 BEARING UNIT APT3 0 

344 1420280152 ADAPTER APT31 152) M8 CL 30 B 

360 2880820152 BEARING COVER APT3 152) M8 CL 30 8 

400.1 E805310884 GASKET 3101-3/.4)/2951-1/-2)XO.5 184) PTFE/Glass 

400.3 3822780484 GASKET O,5X290/245 184) PTFE/Glass 

412.3 E113016194 O-RING 16,1X1,6 SMS1586 (94) PTFE 

412.4 El1 B039294 O-RING 39,2X3 SMS1586 (94) PTFE 

412.5 E11 B124591 O-RING 124,5X3 SMS1586 191) NBR 

412.6 El1 B039294 O-RING 39,2X3 SMS1586 194) PTFE 

412.7 Ell B049592 O-RING 49.5X3 SMS1586 (92) EPOM 

412.8 E11 B099592 O-RING 99,5X3 SMS1586 (92) EPOM 

423 4845290171 LABYRINTH RING AP3 (71) GC-CuPb5Sn5Zn5 

SFS2209 

423.2 38448401 71 LA8YRINTH RING AP3 (71) GC-CuPb5Sn5Zn5 

SFS2209 

435 3822790384 STATIC SEAL AP3 (84) PTFE/Glass 

451 1423480141 STUFFING 80X HOUSING APT31 1411 AB90 3A 

Seal box draining conn. 049: No 

Temper. measuring conn. 048: No 

471.2 7070210142 COVER PLATE FOR SEAL AP3 (42) A743 CF-8M 

475 9110080133 THRUST RING APT3 133) SS2324 

502 4843110141 CASING WEAR RING 220/240X20 141) A890 3A 

507 EL 12055064 2 DEFLECTOR 9RB 55 164) SS 2343/NBR 

554.1 831001051K 3 WASHER ISO 7089-10-A140 (1 K) S +Z EN10025 

554.2 B36001051K 4 WASHER 10,5 DIN7349 11K) S+Z EN10025 

554.8 B31001051K 4 WASHER ISO 7089-10-A140 11K) S+Z EN10025 

556.1 707007011 K 2 RISER 8LOCK NEMA 284T. 284TS, 286T, 286T (lK) S+Z EN10025 

604 2839910141 EXPELLER AP31 (41) AB90 3A 

638 GH78503000 CONSTANT LEVEL OILER VABL 7973 +00677 

Glass 80ttle 

642 GH33305060 2 SIGHT GLASS SM-12 ISO 228/1-G 1/2 160) AI laluminiuml 

672 GH55305000 VENTING DEVICE EV 1028-14-00 R 1/2 

685 2840320111 GUARD END 0250/095,S4 1111 S235JRG2 EN10025 

686 288064011 K GUARD JACKET D250 L330 (1K) S+Z EN10025 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 10 
EASLEY SC 29640 Reference no. 23773/000010 

Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 
Serial Number 100014503

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 5 

686.3 384476011 K GUARO JACKET 0250 L130 (lK) s+z EN10025 

800 J351502004 MOTOR 20HP/1200RPM 286T TEFC-XEX 230/ 

20HP/1200RPM 286T TEFC-XEX 230/460V 

MODEL #P28G3320 

840 Hl A5604148 COUPLING ES10-R SHSB-l.625/1.875 

Keyways Ansi B17.1 sq.key 

890 607225011 K BASEPLATE SLT 4. J, 286T, 324T (lK) s+z EN10025 

901.1 A 132073839 12 HEXAGONAL SCREW 5/8-11UNCXl 1/2 ANSI B18 (39) A4-80 IS03506 
901.10 A 13205381 E 4 HEXAGONAL SCREW 318-16 UNC X 1 1/2" ANSI (1 E) 8.8 ZnK 150898 
901.2 A132065139 2 HEXAGONAL SCREW 1/2-13 UNC X 2" ANSI B18 (39) A4-80 IS03506 
901.3 A13207381 E 4 HEXAGONAL SCREW 5/8-11 UNCX1 1/2 ANSI B 1 B (1 E) 8.8 ZnK 150898 
901.4 A13205381E 4 HEXAGONAL SCREW 3/B-16 UNC XL 1/2" ANSI (1 E) 8.8 ZnK IS0898 
901.5 A 13206321 E 2 HEXAGONAL SCREW 1/2-13UNCXl 1/4 ANSI B18 (1 E) 8.8 ZnK 150898 
901.6 A13205321E 3 HEXAGONAL SCREW 3/8-16UNCXl 1/4 ANSI B18 (1 E) 8.8 ZnK IS0898 
901. 7 A 13208441 E 4 HEXAGONAL SCREW 3/4-10UNCxf 3/4 ANSI 818 (1 EI 8.8 ZnK 150898 
901.8 A 13206321 E 2 HEXAGONAL SCREW 1/2-13UNCX1 1/4 ANSI 818 (1 E) 8.8 ZnK IS0898 
901.9 A13205451 E 4 HEXAGONAL SCREW 3/8-16UNCXl 3/4 ANSI B18 (1 E) 8.8 ZnK IS0898 
902.1 AC22065133 3 STUD 1/2-13UNCX2 SAC200 (33) SS2324 
903.1 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) SS2343 
903.10 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) SS2343 
903.2 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) SS2343 
903.3 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) 5S2343 
903.4 CC25040034 SCREWED PLUG 3/8.18 NPT SCC102 (34) SS2343 
903.5 CC25050034 SCREWED PLUG 1/2-14 NPT SCC102 (34) SS2343 
903.6 CC25030034 SCREWED PLUG 1/4-18 NPT SCC 1 02 (34) SS2343 
903.9 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) SS2343 
904 A662051638 3 SET SCREW 3/8-16UNCX5/8 ANSI (38) A4-50 IS03506 
914.1 3842750933 SOCKET HEAD SCREW 5/8-11 UNCX1.57 (33) SS2324 
920.2 B122060039 3 HEXAGONAL NUT 1/2.13UNC ANSI 818.2.2 (39) A4-80 IS03606 
920.3 B12205001J 3 HEXAGONAL NUT 318-16UNC ANSI B18.2.2 (lJ) 8 ZnK IS0898 

923 GA11001210 BEARING NUT KM12 (10) S EN10025 
931 GC10001210 LOCK WASHER M812 (10) S EN10025 
940 B821007015 KEY 3/8X3/8X2 3/4 ANSI 17.1-1967 (15) CK45K DIN1652 
970 WK3130307A 2 SIGN SULZER LOGO SIGN L1 30 MM (6DI AI (aluminium)


971 SSOO02Z301 NAME PLATE EA5LEY PUMP FACTORY AISI 304 
972 4845920134 ROTATIONAL ARROW (34) SS2343 

Direction of rotation 

975.2 SSOO050102 2 WARNING SIGN 

Rotating shaft 

975.3 SSOO050202 2 WARNING 51GN 

Corrosive I Irritating liquid 

975.4 SSOO050802 WARNING SIGN 

Guard adjustment 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard


Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU P05ition 10 
EASLEY SC 29640 Reference no. 23773/000010 

Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 
Serial Number 100014503 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 6 

976.1 SS0006M002 MANDATORY ACTION SIG EN 

Oil refiling 

976.2 SS0006M022 MANDATORY ACTION SIG 

Coupling alignment 

981 SS00090 101 PATENT SIGN US PATENTS AISI 304 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 10 
EASLEY SC 29640 Reference no. 23773/000010 

Telephone 
Telefax 
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CERTIFIED

FINAL SULZERAPT Process Pumps 

Dimensional drawing P20027 
COPYRIGHT Cl SULZR PUMPS FINlD OY Version 04 ;: / 981115/ Replaces 940221 / en / P20027 

APT31-6 (8x6-11) 
Steel baseplate for pump and motor ~ 8.66 11.42 ~ HC Dimensions in inches 

6.00 6.30 20.87 5.25 
I i I


4.33 -i14.76 

..18.00 1.79 t ~ ~I rL~~ 8--- ('
T .J,\' I


11.02 0 

HO 1.625 -0.001lh~J ~ ~

~ 
\ Gl PUMP SHAFTI

I 

rr -2 
..II''':'~O.Q.:: l 00.. ~."::o"'.".o..':'~:.o.:: HP I ...:~;...:! HF 

HA BC
I HB i 

C NPSHE , ' ~ _ Base~late mo~nting h~les (3~Moment of Inertia 
4.034 Ibft2 (without coupling) HE ' 0H . Jl r

i 
nx 0dË I
+ . PUMP FLANGES


DIMENSIONS 
Primary Max motar frame 

Baseplate HO HC HB HP HF HA HE H G 
Weight 

motor frame. (1 lb. (3(2 
254T 284T 256T 3 16.80 55.00 52.50 2.00 49.25 24.75 11.00 0.75 0.44 645 
256T 284T - 3 16.80 56.50 52.50 2.00 49.25 24.75 11.00 0.75 0.44 645 
284T 324T 286T 4 18.80 58.00 60.25 3.00 56.00 24.75 11.00 1.00 0.44 695 

I 286T 324T - 4 18.80 59.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 695 I 
3241 3641 3261 4 18.80 61.00 60.25 3.00 56.00 124.75 11.UU i.uu U.44 705 
326T 364T - 4 18,80 62.50 60.25 3.00 56.00 24.75 11.00 1,00 0.44 705 
364T 405T 365T 5 18.80 65.50 68.25 3.00 63.75 28.38 12.75 1.00 0.44 735 

364TS 405TS 365TS 4 18.80 63.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 720 
365T 405T - 5 18.80 66.50 68.25 3.00 63.75 28.38 12.75 1.00 0.44 735 

365TS 405TS - 4 18.80 64.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 720 
404T 44T 405T 5 18.80 69.50 68.25 3.00 63.75 28.38 12.75 1.00 0.44 790 

404TS 444TS 405TS 5 18.80 66.50 68.25 3,00 63.75 28.38 12.75 1.00 0.44 785 
405T 44T - 5 18.80 71.00 68.25 3.00 63.75 28.38 12.75 1.00 0.44 790 

405TS 44TS - 5 18.80 68.00 68.25 3.00 63.75 28.38 12.75 1.00 0.44 785 
444T 509LL 449T 7 21.15 75.00 85.0D 3.50 80.00 32.63 15.00 1.25 0.56 1090 

444TS 509LS 449TS 7 21.15 71.00 85.00 3.50 80.00 32.63 15.00 1.25 0.56 1090 
445T 509LL 449T 7 21.15 n.00 85.00 3.50 80.00 32.63 15.00 1.25 0.56 1090 

445TS 509LS 449TS 7 21.15 73.50 85.00 3.50 80.00 32.63 15.00 1.25 0,56 1090 

DRILLING OF FLANGES 
NSI B 16.1 Class 125 ASME B 16.5 Class 150NPS 00 RF C d n (4 BC d n (4


6.00 12,01 8.35 1.00 .88 8 9.50 0.88 8

8.00 13.78 10.47 1.12 0.88 11.75 0.88 8


1. Max. NEMA motor frame, which can be installed onto the 3. Weight without coupling and motor. 

baseplate. 4. Flane bolting straddles centerline. 
2. Max. NEMA motor frame with the same shaft height as primar

motor. 

US Filter's Envirex Products 
P.O. No. 313341
Sulzer Order No. 23773/10 
Sulzer Serial No. 100014503 
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CERTIfiED 
fiNAL SULZER

AHLSTAR 1M Process Pumps 
Sectional drawing N14829 
COYRIGHT Cl SULZR PUMPS fiNLAND OY Version 11 ~ /20000301/ en / N14829 

012 Shaft seal


IAPp/AP'TINPp/NP'T WPP/WPT 
Fiting OS01 
Single stage, large expeller for sizes 11, 21, 22, 23, 31, 32, 41, 42, 51, 52, 53 

400.3 048.2 903.3 412.8 471.2 

904 
161.2 

451 

412.6 

412.4 

903.3 
475 

604 

/ 902.1
400.1 903.8 903.4 435 920.2 
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CAD drawing 910153 
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Sulzer Serial No. 100014503 



SULZER


Process Pumps us Description APT 31-6Sulzer 

Easley Pump Factory Serial Number 100014504 
Time of delivery/EXW 04/09/2004 

PRODUCT SPECIFICATION Date printed 04/21/2004 Page 1 

Customer 
US FILTER'S ENVIREX PRODUCTS US FILTER'S ENVIREX PRODUCTS 

PO Box 1 604 PO Box 1604 
WAUKESHA Wi 53187-1604 WAUKESHA Wi 53187-1604 
USA USA 

Cust. Order 313341 
Cust. PO line Equipment P-301 B 

Country code US Id 

GENERAL 

Pump type: APT Painting method: Epoxy 
Version: 11 Color shade: NCS 1700 
Classification: B Coupling and Guard: Included in the delivery 
Units: US Base plate: Included in the delivery 
Delivery: Easley Drive motor: Included in the delivery 

PROCESS. DA TA 

Process: All Other Water Applications Capacity Q: 1.300.0 gpm 
Pumped liquid: WATER Head H: 38.0 Feet 
Specific gravity: 1.02 

PUMP PERFORMANCE


Characteristic curve: K 15660, C 1160 rpm 31-6 Pump rotational speed: 1160 rpm 
Pump power P: 16.2 HP Variable speed: No 

Dynamic seal power: 0.2 HP NPSH required: 6.2 Feet 
Efficiency: 83 % 

PUMP 

Manufacturer: Easley Dynamic seal type: Single stage Large Expeller 
Pump Size: 31-6 Dynamic seal material: A890 3A 
Flange drilling: ASME B16.5 CLASS 150 Draining of pump conn. 040: Yes 
Impeller no.: 283912. C 31-150 31-6 Seal box draining conn. 049: No 
Impeller Type: Closed Discharge pipe conn. 027: Yes 

Impeller diameter: 280 mm Press. measuring conn.036: Yes 
Impeller max.diameter: 286 mm Temper. measuring conn. 048: No 

Impeller balance holes: Yes Bearing Unit Lubrication: Oil lubrication 
Casing material: A890 3A Bearing unit model: 04. 52 / 33 / NSs / Met 

Gasket Material: PTFE/Glass Constant level oiler 638: Yes 
O-ring Material: EPDM Sign: CE marking. US-patents 
Shaft seal fitting: DS01 Dynamic seal SS 

ASSEMBL Y


Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 20 
EASLEY SC 29640 Reference no. 23773/000020 

Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 

Easley Pump Factory Serial Number 100014504 
Time of delivery/EXW 04/09/2004 

PRODUCT SPECIFICATION Date printed 04/21/2004 Page 2 

Customer 
US FILTER'S ENVIREX PRODUCTS US FILTER'S ENVIREX PRODUCTS 

PO Box 1 604 PO Box 1 604 

WAUKESHA Wi 53187-1604 WAUKESHA WI 53187-1604 
USA USA 

Cust. Order 313341 
Cust. PO line Equipment P-30 1 B 

Country code US Id 

Dim.drawing, Assembly of Pump: P20027, BASEPLATE N? 31-6 Coupling type: Rex-Omega ES


Base plate type: Pump Motor Steel Zinc Coupling guard material: S+Z EN10025


Motor NEMA code: 286T 

MOTOR 

Motor Supplier: Easley Power: 20.00 HP 

Motor manufacturer: R Frequency: 60 Hz 

Motor NEMA code: 286T Voltage: 230/460 

Motor type: XEX Enclosure: TEFC 

Rotational speed: 1,200 rpm 

CUSTOMER INSTRUCTIONS 

End user language: English Doc. for Component Lang I Qty: EN03 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 000Ó023773 
155 Ahlstrom Way LBU Position 20 

EASLEY SC 29640 Reference no. 23773/000020 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 

Serial Number 100014504 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 3 

Customer Instructions 

001.1 P20027ENDimensional drawing


001.2 P10173ENDimensional drawing


002 Characteristic curve K 15660EN 

010.1 ASSEMBLY SECTDWG Nl04B4EN_20000301 

011 PUMP SECTDWG N1 0487EN _20000301 

012 SHAFT SEAL SECTDWG N14829EN_20000301 

013 BEARING UNIT SECTDWG N10490EN_20010910 

058.1 DECLARATION OF QUALITY N14737EN_20000330 

059.1 N14948EN_20020110PAINTING CERTIFICATE


060 EC DECLARATION OF CONFORMITY N14960EN_20000330 

062.1 INFORMATION FOR USE N14800EN_20000301 

063.1 SAFETY INSTRUCTIONS N11168EN_950220 

063.2 SAFETY INSTRUCTIONS N 1480 1 EN _ 20030903 

064.1 HOISTINGS AND TRANSPORTATIONS N14802EN_20000301 

065.1 COMMISSIONING N14803EN_20000301 

067.1 INSTALLATION N 14804EN _ 200301 30 

088.1 OPERATION N14805EN_20010910 

069.1 PREVENTIVE MAINTENANCE N14806EN_20030130 

070.1 CORRECTIVE MAINTENANCE N14807EN_20031215 

071.1 SPARE PARTS RECOMMENDATION N14808EN_20010510 

Connections 

SPECIFICATION AND PART LIST Serial number000.1 

027 CON027 DISCHARGE PIPE CONN. 3/8-18NPT 

036.1 CON036 PRESSURE MEASURING 3/8-18NPT 

036.2 CON036 PRESSURE MEASURING 3/8-18NPT 

040 CON040 DRAINING OF PUMP 3/8-18NPT 

042 CON042 OIL FILLING 1/2-14NPT 

043 CON043 DRAINING OF LUBRICAT 1/2-14NPT 

044 CON044 2 CONSTANT LEVEL OILER 1/4-18NPT 

Parts 

102 1422180141 VOLUTE CASING S APT31- 6 (41) A890 3A 

Flange driling: ASME 816.5 CLASS 160 

Draining of pump conn. 040: Yes 

Discharge pipe conn. 027: Yes 

Press. measuring conn.036: Yes 

Temper. measuring conn. 048: No 

Contact Person Derek Engelhard
Sulzer Prpcess Pumps (US) Inc. 
Easley Pump Factory LBU Order 0000023773 

155 Ahlstrom Way LBU Position 20 

EASLEY SC 29640 Reference no. 23773/000020 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 
Serial Number 100014504 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 4 

161.2 2839730141 CASING COVER APT31 (41) A890 3A 

183 2837740152 SUPPORT FOOT AP 152) M8 CL 30 B 

210 2837930133 SHAFT APT3 (33) SS2324 

230 2839120141 IMPELLER S 286 B41 Z6 APP31-150,APT31- 6 141) A890 3A 

Impeller diameter: 280 mm 

Impeller max.diameter: 286 mm 

320.1 G433000311 ANTIFRICTION BEARING NUP311 ECJ 

320.2 G325007312 2 ANTIFRICTION BEARING 7312 BECBM 

330 1420070152 BEARING HOUSING 0 APT3 (521 A48 CL 30 B 

339 384696T304 BEARING UNIT APT3 0 

344 1420280152 ADAPTER APT31 (52) A48 CL 30 B 

360 2880820152 BEARING COVER APT3 (52) M8 CL 30 B 

400.1 E805310884 GASKET 310(.3/-41/295(-1/-2IXO,5 (84) PTFE/Glass 

400.3 3822780484 GASKET O,5X290/245 (84) PTFE/Glass 

412.3 El13016194 O-RING 16,lXL,6 SMS1586 194) PTFE 

412.4 Ell B039294 O-RING 39,2X3 SMS 1586 (941 PTFE 

412.5 Ell B124591 O-RING 124,5X3 SMS1586 (911 N8R 

412.6 Ell B039294 O-RING 39.2X3 SMS1586 (941 PTFE 

412.7 Ell B049592 O-RING 49,5X3 SMS1586 (921 EPDM 

412.8 Ell B099592 O-RING 99.5X3 SMS1586 (921 EPDM 

423 4845290171 LABYRINTH RING AP3 (711 GC-CuPb5Sn5Zn5 

SFS2209 

423.2 3B44840171 LABYRINTH RING AP3 (71) GC-CuPb5Sn5Zn5 

SFS2209 

435 3822790384 STATIC SEAL AP3 (84) PTFEIGlass 

451 1423480141 STUFFING BOX HOUSING APT31 (411 A890 3A 

Seal box draining conn. 049: No 

Temper. measuring conn. 048: No 

471.2 7070210142 COVER PLATE FOR SEAL AP3 (421 A743 CF-8M 

475 9110080133 THRUST RING APT3 (33) SS2324 

502 4843110141 CASING WEAR RING 220/240X20 (411 A890 3A 

507 EL12055064 2 DEFLECTOR 9RB 55 (64) SS 23431NBR 

554.1 B31001051K 3 WASHER ISO 7089-10-A140 (1 KI S+Z EN10025 

554.2 B36001051 K 4 WASHER 10,5 DIN7349 (lKI S+Z EN10025 

554.8 B31001051K 4 WASHER ISO 7089-10-A140 (lK) S+Z EN10025 

556.1 707007011 K 2 RISER BLOCK NEMA 284T, 284TS, 286T. 286T (1 K) S +Z EN10025 

604 2839910141 EXPELLER AP31 (41) A890 3A 

638 GH78503000 CONSTANT LEVEL OILER VABL 7973 +00677 

Glass Bottle 

642 GH3330506D 2 SIGHT GLASS SM-12 ISO 22811-G 1/2 (60) AI (aluminium) 

672 GH55305000 VENTING DEVICE EV 1028-14-00 R 1/2 

685 2840320111 GUARD END D250/D95,S4 111) S235JRG2 EN10025 

686 288064011 K GUARD JACKET 0250 L330 (lK) S+Z EN10025 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 20 

EASLEY SC 29640 Reference no. 23773/000020 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 
Serial Number 100014504 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21 /2004 Page 5 

. 

686.3 384476011 K GUARD JACKET D250 L 130 11 KI S+Z EN10025 

800 J351 502004 MOTOR 20HP/1200RPM 286T TEFC-XEX 2301 

20HP/1200RPM 286T TEFC-XEX 230/460V 

MODEL #P28G3320 

840 HI A5604148 COUPLING ES10-R SHSB-1.625/1.875 

Keyways Ansi B 17 _1 sq.key 

890 607225011 K BASEPLATE SL T 4, J, 286T, 324T 11 K) S+Z EN10025 

901. A 132073839 12 HEXAGONAL SCREW 5/8-11 UNCX1 1/2 ANSI 818 139) A4-80 IS03506 

901.10 A13205381 E 4 HEXAGONAL SCREW 3/8-16 UNC X 1 1/2" ANSI 11 E) 8.8 ZnK IS0898 

901.2 A132065139 2 HEXAGONAL SCREW 1/2-13 UNC X 2" ANSI B18 139) M-80 IS03506 

901.3 A13207381E 4 HEXAGONAL SCREW 5/8-11UNCX1 1/2 ANSI B18 11 E) 8.8 ZnK IS0898 

901.4 A13205381 E 4 HEXAGONAL SCREW 3/8-16 UNC X 1 1/2" ANSI 11 E) 8.8 ZnK IS0898 

901.5 A13206321 E 2 HEXAGONAL SCREW 1/2-13UNCXl 1/4 ANSI B18 11 E) 8.8 ZnK IS0898 

901.6 A13205321E 3 HEXAGONAL SCREW 3/8-16UNCXl 1/4 ANSI B18 11 E) 8.8 ZnK IS0898 

901.7 A13208441E 4 HEXAGONAL SCREW 3/4-10UNCXl 3/4 ANSI B18 11 E) 8.8 ZnK IS0898 

901.8 A 13206321 E 2 HEXAGONAL SCREW 1/2-13UNCXl 1/4 ANSI B18 11 E) 8.8 ZnK IS0898 

901.9 A13205451 E 4 HEXAGONAL SCREW 3/8.16UNCXl 3/4 ANSI B18 11 EI 8.8 ZnK IS0898 

902.1 AC22065133 3 STUD 1/2-13UNCX2 SAC200 (331 SS2324 

903.1 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (341 SS2343 

903.10 CC25040034 SCREWED PLUG 3/8-18 NPT SCCL02 (341 SS2343 

903.2 CC25040034 SCREWED PLUG 3/8-18 NPT SCCL02 1341 SS2343 

903.3 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (341 SS2343 

903.4 CC25040034 SCREWED PLUG 3/8.18 NPT SCC102 (34) SS2343 

903.5 CC25050034 SCREWED PLUG 1/2.14 NPT SCC102 (34) SS2343 

903.6 CC25030034 SCREWED PLUG 1/4-18 NPT SCC 1 02 (34) SS2343 

903.9 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 1341 552343 

904 A662051638 3 SET SCREW 3/8-16UNCX5/8 ANSI 138) M-50 IS03506 

914.1 3842750933 SOCKET HEAD SCREW 5/8-11 UNCX1.57 1331 S52324 

920.2 8122060039 3 HEXAGONAL NUT 1/2-13UNC ANSI BI8.2.2 (391 A4-80 1503506 

920.3 812205001J 3 HEXAGONAL NUT 3/8-16UNC ANSI BI8.2.2 (1 JI 8 ZnK IS0898 

923 GA11001210 BEARING NUT KM12 (101 5 EN10025 

931 GC10001210 LOCK WASHER M812 (101 5 EN10025 

940 B821007015 KEY 3/8X3/8X2 3/4 ANSI 17.1-1967 1151 CK45K DIN1652 

970 WK3130307A 2 SiGN SULZER LOGO SIGN L130 MM (60) AI (aluminiuml 

971 SSOO02Z301 NAME PLATE EASLEY PUMP FACTORY AISI 304 

972 4845920134 ROTATIONAL ARROW 134) SS2343 

Direction of rotation 

.975.2 SSOO050102 2 WARNING SIGN 

Rotating shaft 

975.3 SSOO050202 2 WARNING 51GN 

Corrosive I Irritating liquid 

975.4 SSOO050802 WARNING SIGN 

Guard adjustment 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 20 

EASLEY SC 29640 Reference no. 23773/000020 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 31-6 
Serial Number 100014504 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 6 

976.1 SS0006M002 MANDATORY ACTION SIG EN 

Oil refillng 

976.2 SS0006M022 MANDATORY ACTION SIG 

Coupling alignment 

981 SS00090101 PATENT SIGN US PATENTS AISI 304 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 20 

EASLEY SC 29640 Reference no. 23773/000020 
Telephone 
Telefax 



CERTIFIED 
FINAL SULZERAPT Process Pumps 

Dimensional drawing P20027 
COYRIGHT ci SUl2R PUMPS fiNLAD OY Version 04 :; / 981115 / Replaces 940221 / en / P20027 

APT31-6 (8x6-11) 
Steel baseplate for pump and motor 

~ He Dimensions in inches ~ 
6.30 20.87 5.25 

4.33 
14.76 

8.00 8-- 1.79 

o11.02 
1.625 -0.001


PUMP SHAFT 

-2 
HF ....,.;.,:¡ 

HA HB 

cHE , '

Moment of Inertia _ Base~late mo~nting h~les (3_ p_c~

4.034 Ibft2 (without coupling) HE ' ßl JL
+ nx 0drr i

PUMP FLANGES 

DIMENSIONS 
WeightPrimary Max motor frame Baseplate HO HC HB HP HF HA HE H Gmotor frame (1 (2 Ibs (3 

254T 284T 256T 3 16.80 55.00 52.50 2.00 49.25 24.75 11.00 0.75 0.44 645 
256T 284T - 3 16.80 56.50 52.50 2.00 49.25 24.75 11.00 0.75 0.44 645 
9R"-1 ~9"-T 9RRT "- 1R Rn I'Rnn Rn 91' ~nn "Rnn 9"-7" 11 nn 1 nn nll RDI' 

I 286T 324T - 4 18.80 59.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 695 II 

324T 364T 326T 4 18.80 61.00 60.25 3.00 56.00 24.75 11.00 1.00 0.44 7u5 
326T 364T - 4 18.80 62.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 705 
364T 405T 365T 5 18.60 65.50 68.25 3.00 63.75 28.38 12.75 1.00 0.44 735 

364TS 405TS 365TS 4 18.80 63.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 720 
36ST 405T - 5 18.80 66.50 68.25 3.00 63.75 28.38 12.75 1.00 0.44 735 

365TS 405TS - 4 18.60 64.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 720 
404T 44T 405T 5 18.80 69.50 68.25 3.00 63.75 28.38 12.75 1.00 0.44 790 

404TS 444TS 40STS 5 18.80 66.50 68.25 3.00 63.75 28.38 12.75 1.00 0.44 785 
405T 44T - 5 18.80 71.00 68.25 3.00 63.75 28.38 12.75 1.00 0.44 790 

405TS 444TS - 5 18.80 68.00 68.25 3.00 63.75 28.38 12.75 1.00 0.44 785 
444T 509LL 449T 7 21.15 75.00 85.00 3.50 60.00 32.63 15.00 1.25 0:56 1090 

444TS 509LS 449TS 7 21.15 71.00 85.00 3.50 80.00 32.63 15.00 1.25 0.56. 1090 
44ST 509LL 44T 7 21.15 7700 85.00 3.50 80.00 32.63 15.00 1.25 0.56 1090 

44STS 509LS 449TS 7 21.15 73.50 85.00 3.50 80.00 32.63 15.00 1.25 0.56 1090 

ASME B 16.5 Class 150
NPS 00 RF C Be d n (4
6.00 12.01 8.35 1.00 9.50 0.88 8 
8.00 13.78 10.47 1.12 11.75 0.88 8 

1. Max. NEMA motor frame, which can be installed onto the 3. Weight without coupling and motor. 
baseplate. 4. Flange bolting straddles centerline. 

2. Max. NEMA motor frame with the same shaft height as primary 
motor. 

US Filter's Envlrex Products 
P.O. No. 313341
Sulzer Order No. 23773/ 20


Sulzer Serial No. 100014504 

0.08 
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Characteristic Curve K15660 

CERTlFIJi~D 
FINAL SULZER 
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Sulzer Serial No. 100014504 

5 1,300 gpm ~ 38 Feet 
Pump power = 16.2 HP 
Motor power = 20 HP 
Dynamic Seal Power = 0.2 HP 
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CERTIFIED SULZERAHLSTARlM Process Pumps FINAL 

Sectional drawing N14829 
COYRIGHT Cl SULZR PUPS fINlAD OY
 Version 11 :-/20000301/ en / N14829 

012 Shaft seal 

IAPP/APT,INPP/NPT, WPP/WPT 
Fitting DSa 1 
Single stage, large expeller for sizes 11,21,22,23, 31,32,41,42, 51, 52, 53 
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CERTIFIEDAHLSTARTM APT31-6 (8x6-11) 
FINAL 

Characteristic Curve K15660 SULZER 
COPYRIGHT (I SULZER PUMPS FINLAND OY Version 01 ;: / 990115 / K15660 

I APT: Impeller 283912 CLOSED 81.61 Z6
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5 1 ,300 gpm (ê 38 Feet 
Pump power = 16.2 HP 
Motor power = 20 HP 
Dynamic Seal Power = 0.2 HP 
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Sectional drawing N14829 
COPYRIGHT" SULZER PUMPS FINLAND OY Version 11 ;, / 20000301 / en / N14829 

012 Shaft seal


IAPP/AP"TINPP/NP"T WPP/WPT 
Fiting DSa 1


Single stage, large expeller for sizes 11, 21, 22, 23, 31, 32, 41, 42, 51, 52, 53 
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CERTIFIED

FINAL SULZERAPT Process Pumps 

Dimensional drawing P20027 
COPYRIGHT'" SULZER PUMPS FINLAND OY Version 04 ;, / 981115 / Replaces 940221 / en / P20027 

APT31-6 (8x6-11) 
Steel baseplate for pump and motor 

8.66 11.42 ~ HC Dimensions in inches ~ 
6.30 20,87 5.25 

14.76 

8.00 8-- 1.79 

o11.02 
1.625 -0.001


PUMP SHAFT 

-2 
.. ;.~~Q..".Q..';~ ~.~:~ HF ....: ...,~: 

HA HB 

CHE , '

_ Base~late mo~nting h~les (3_P::~Moment of inertia HE. ~4.034 Ibft2 (without coupling) Ë I+ nx 0d Jl 

PUMP FLANGES


DIMENSIONS 
Primary Max motor frame Baseplate HD HC HB HP HF HA HE H G 

Weight 
motor frame (1 (2 Ibs (3 

254T 284T 256T 3 16.80 55.00 52.50 2.00 49.25 24.75 11,00 0.75 0.44 645 
-256T 284T 3 16.80 56.50 52.50 2.00 49.25 24.75 11.00 0,75 0.44 645 

284T 324T 286T 4 18.80 58.00 60.25 3,00 56.00 24.75 11.00 1.00 0.44 695 
-

I 286T 324T 4 18.80 59.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 695 I 
3241 364T 326T 4 18.80 61.00 öU.¿:: ;:.UU ::ö.uu ¿4.r:: 1l.UU 1.UU U.44 705 

-326T 364T 4 18.80 62.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 705 
364T 405T 365T 5 18.80 65.50 68.25 3.00 63.75 28.38 12.75 1.00 0.44 735 

364TS 405TS 365TS 4 18.80 63,50 60,25 3.00 56,00 24.75 11,00 1.00 0.44 720 
365T 405T - 5 18.80 66.50 68.25 3.00 63,75 28.38 12,75 1.00 0.44 735 

365TS 405TS - 4 18.80 64,50 60,25 3,00 56.00 24.75 11,00 1.00 0.44 720 
404T 444T 405T 5 18.80 69.50 68.25 3.00 63.75 28.38 12.75 1,00 0.44 790 

404TS 444TS 405TS 5 18.80 66.50 68.25 3.00 63.75 28.38 12.75 1.00 0.44 785 
405T 444T - 5 18.80 71.00 68.25 3.00 63.75 28.38 12.75 1.00 0.44 790 

405TS 444TS - 5 18.80 68.00 68.25 3.00 63.75 28.38 12.75 1.00 0.44 785 
444T 509LL 449T 7 21.15 75.00 85.00 3.50 80.00 32,63 15.00 1.25 0.56 1090 

444TS 509LS 449TS 7 21.15 71.00 85.00 3.50 80,00 32.63 15.00 1.25 0.56 1090 
445T 509LL 449T 7 21.15 7700 85.00 3.50 80.00 32.63 15.00 1.25 0.56 1090 

445TS 509LS 449TS 7 21.15 73.50 85,00 3.50 80,00 32.63 15.00 1.25 0.56 1090 

ASME B 16.5 Class 150
NPS OD RF C BC d n (4
6.00 12.01 8.35 1.00 9.50 0.88 8 
8.00 13.78 10.47 1.12 11.75 0.88 8 

1. Max, NEMA motor frame, which can be installed onto the 3, Weight without coupling and motor. 
baseplate. 4. Flange bolting straddles centerline. 

2. Max, NEMA motor frame with the same shaft height as primary 
motor, 

US Filter's Envirex Products 
P.O. No. 313341
Sulzer Order No. 23773/ 10


Sulzer Serial NO.1 00014503 

0.08 



SULZER


Sulzer Process Pumps us Description APT 21-3 
Easley Pump Factory Serial Number 100014505 

Time of delivery/EXW 04/09/2004
PRODUCT SPECIFICATION Date printed 04/21/2004 Page 1 

Customer 
US FILTER'S ENVIREX PRODUCTS US FILTER'S ENVIREX PRODUCTS 

PO Box 1 604 PO Box 1 604 
WAUKESHA Wi 53187-1604 WAUKESHA Wi 53187-1604 
USA USA 

Cust. Order 313341 
Cust. PO line Equipment P-401 

Country code US Id 

GENERAL 

Pump type: APT Painting method: Epoxy 
Version: 11 Color shade: NCS 1700 
Classification: B Coupling and Guard: Included in the delivery 
Units: US Base plate: Included in the delivery 
Delivery: Easley Drive motor: Included in the delivery 

PROCESS DA TA 

Process: All Other Water Applications Capacity Q: 350.0 gpm 
Specific gravity: 1.00 Head H: 34.0 Feet 

PUMP PERFORMANCE


Characteristic curve: K15761, 0 1720 rpm 21-3 Pump rotational speed: 1720 rpm 
Pump power P: 4.4 HP Variable speed: No 
Dynamic seal power: 0.3 HP NPSH required: 5.0 Feet 
Efficiency: 68 % 

PUMP 

Manufacturer: Easley Dynamic seal type: Single stage Large Expeller 
Pump Size: 21-3 Dynamic seal material: A890 3A 
Flange drilling: ASME B16.5 CLASS 150 Draining of pump conn. 040: Yes 
Impeller no.: 283871, 0 21-80 21-8S 21-3 Seal box draining conn. 049: No 
Impeller Type: Open Discharge pipe conn. 027: Yes 

Impeller diameter: 180 mm Press. measuring conn.036: Yes 
Impeller max.diameter: 210 mm Temper. measuring conn. 048: No 

Impeller balance holes: Yes Bearing Unit Lubrication: Oil lubrication 
Casing material: A890 3A Bearing unit model: 04, 5i 1 33 1 NSs 1 Met 
Gasket Material: PTFE/Glass Constant level oiler 638: Yes 
O-ring Material: EPDM Sign: CE marking, US-patents 
Shaft seal fitting: OS01 Dynamic seal SS 

ASSEMBL Y


Dim.drawing, Assembly of Pump: P20017, BASEPLATE N? 21-3 Coupling type: Rex-Omega ES 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 30 

EASLEY SC 29640 Reference no. 23773/000030 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 21-3 

Easley Pump Factory Serial Number 100014505 
Time of delivery/EXW 04/09/2004 

PRODUCT SPECIFICATION Date printed 04/21/2004 Page 2 

Customer 
US FILTER'S ENVIREX PRODUCTS US FILTER'S ENVIREX PRODUCTS 

PO Box 1604 PO Box 1 604 

WAUKESHA Wi 53187-1604 WAUKESHA Wi 53187-1604 

USA USA 

Cust. Order 313341 
Cust. PO line Equipment P-40 1 

Country code US Id 

Base plate type: Pump Motor Steel Zinc Coupling guard material: S + Z EN 1 0025 

Motor NEMA code: 213T 

MOTOR 

Motor Supplier: Easley Power: 7.50 HP 

Motor manufacturer: RELIANCE Frequency: 60 Hz 

Motor NEMA code: 213T Voltage: 230/460 

Motor type: XEX Enclosure: TEFC 

Rotational speed: 1,800 rpm 

CUSTOMER INSTRUCTIONS 

End user language: English Doc. for Component Lang I Oty: EN03 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 30 

EASLEY SC 29640 Reference no. 23773/000030 
Telephone 
Telefax 



SULZER


.Sulzer Process Pumps us Description APT 21-3 
Serial Number 100014505 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 3 

Customer Instrvctions 

001.1 . Dimensional drawing P20017EN 

001.2 Dimensional drawing Pl0172EN 

. 
002 Characteristic curve K15761EN 

010.1 ASSEM8L Y SECTDWG N 1 04B4EN_ 20000301 

. PUMP SECTDWG N14976EN_20000301011 

012 SHAFT SEAL SECTDWG N14B29EN_20000301 

013 BEARING UNIT SECTDWG Nl0490EN_2001 091 0 

DECLARATION OF QUALITY N14737EN_20000330058.1 
N14948EN_20020110PAINTING CERTIFICATE
059.1 

060 EC DECLARATION OF CONFORMITY N14960EN_20000330 

INFORMATION FOR USE N14800EN_20000301062.1 
N11168EN_950220SAFETY INSTRUCTIONS
063.1 

063.2 SAFETY INSTRUCTIONS N 1480 1 EN _20030903 

064.1 HOISTINGS AND TRANSPORTATIONS N14802EN_20000301 

COMMISSIONING N14803EN_20000301065.1 
N14804EN_20030130INST ALLATION067.1 

OPERATION N14805EN_20010910068.1 

069.1 PREVENTIVE MAINTENANCE N 14806EN _ 200301 30 

070.1 CORRECTIVE MAINTENANCE N14B07EN_20031215 

SPARE PARTS RECOMMENDATION N14808EN_2001 051 0
071.1 

Connections 
ì 

000.1 SPECIFICATION AND PART LIST Serial number 

027 CON027 DISCHARGE PIPE CONN. 318-18NPT 

036.1 CON036 PRESSURE MEASURING 318-18NPT 

036.2 CON036 PRESSURE MEASURING 3/8-18NPT 

040 CON040 DRAINING OF PUMP 318-18NPT 

042 CON042 OIL FILLING 1/2-14NPT 

043 CON043 DRAINING OF LUBRICAT 112-14NPT 

044 CON044 2 CONSTANT LEVEL OILER 1/4.18NPT 

Parts 

102 1422070141 VOLUTE CASING A APT21- 3 (411 A890 3A 

Flange drillng: ASME B16.5 CLASS 150 

Draining of pump conn. 040: Yes 

Discharge pipe conn. 027: Yes 

Press. measuring conn.036: Yes 

Temper. measuring conn. 048: No 

Contact Person Derek Engelhard
Sulzer Process Pumps (US) Inc. 
Easley Pump Factory LBU Order 0000023773 

155 Ahlstrom Way LBU Position 30 

EASLEY SC 29640 Reference no. 23773/000030 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 21-3 
Serial Number 100014505 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 4 

102U 1422070141 -U VOLUTE CASING UNFIN. A APT21-33 (411 A890 3A 

135 3820530141 SIDEPLATE APP21- 80,APT21- 3 (411 A890 3A 

161.2 2839710141 CASING COVER APT21 (411 A890 3A 

183 2837710152 SUPPORT FOOT AP (521 A4e CL 30 B 

210 2837920133 SHAFT APT2 (33) SS2324 

230 2838710141 IMPELLER A 210 B30 24 APP21- 80,APT21- 3 (41) A890 3A 

Impeller diameter: 180 mm 

Impeller max.diameter: 210 mm 

320.1 G433000309 ANTIFRICTION BEARING NUP309 ECJ 

320.2 G325007310 2 ANTIFRICTION BEARING 7310 BECBM 

330 1420060152 BEARING HOUSING 0 APT2 (521 A48 CL 30 8 

339 384696T204 BEARING UNIT APT2 0 

344 1420260152 ADAPTER APT21 (521 A48 CL 30 B 

360 2880810152 BEARING COVER APT2 (52) A48 CL 30 B 

400.1 E805231584 GASKET 231 (-2/-31/219(-1/-2)XO,5 (841 PTFE/Glass 

400.3 3822780284 GASKET 0,5X210/173 (841 PTFE/Glass 

412.1 EllH144392 O-RING 144,3X5,7 SMS1586 (921 EPDM 

412.2 E11 H199392 O-RING 199,3X5,7 SMS1586 (92) EPDM 

412.3 E113012194 O-RING 12,1 XL ,6 SMS1586 (941 PTF E 

412.4 El18029294 O-RING 29.2X3 SMS1586 (941 PTFE 

412.5 El18104591 O-RING 104,5X3 SMS1586 (911 NBR 

412.6 El18029294 O-RING 29,2X3 SMS1586 (941 PTFE 

412.7 El18039292 O-RING 39,2X3 SMS1586 (92) EPDM 

412.8 E118084592 O-RING 84,5X3 SMS1586 (92) EPDM 

423 4845280171 LA8YRINTH RING AP2 (71) GC-CuPb5 Sn5Zn5 

SFS2209 

423.2 3844830171 LABYRINTH RING AP2 (71 1 GC.CuPb5 Sn5Zn5 

SFS2209 

435 3822790284 STATIC SEAL AP2 (841 PTFE/Glass 

451 2839830141 STUFFING BOX HOUSING APT21 (41) A890 3A 

Seal box draining conn. 049: No 

Temper. measuring conn. 048: No 

471.2 7070180142 COVER PLATE FOR SEAL AP2 (42) A743 CF-8M 

475 9110070133 THRUST RING APT2 (33) SS2324 

507 EL12045064 2 DEFLECTOR 9R8 45 (64) SS 2343/NBR 

554.1 B31001051K 3 WASHER ISO 7089-10-A140 (lK) S+Z EN10025 

554.2 B36000841 K 4 WASHER 8,4 DIN7349 (1 KI S +Z EN10025 

554.8 B31000841K 4 WASHER ISO 7089-8-A140 (lKI S+Z EN10025 

556.1 707005011 K 2 RISER BLOCK NEMA 213T, 21 5T (1 KI S+Z EN10025 

604 2839890141 EXPELLER AP21 (411 A890 3A 

638 GH78503000 CONSTANT LEVEL OILER VA8L 7973 +00677 

Glass Bottle 

642 (GH3330506D 2 SIGHT GLASS SM-12 ISO 228/1-G 1/2 (60) AI (aluminiuml 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 30 

EASLEY SC 29640 Reference no. 23773/000030 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 21-3 
Serial Number 100014505 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 5 

672 GH55305000 VENTING DEVICE EV 1028-14-00 R 1/2 

685 2840310111 GUARD END 0180/095,S4 (11) S235JRG2 EN10025 

686 288063011 K GUARD JACKET D180 L280 (lK) S+Z EN10025 

686.3 384475011 K GUARD JACKET 0180 L 110 (1 K) S +Z EN10025 

800 J351300754 MOTOR 7 .5HP/1 800RPM 213T TEFC-XEX 3/60 

7 .5HP/1 800RPM 213T TEFC-XEX 3/60/230/460 

MODEL #P21G420 

840 H 1 A3603235 COUPLING ES4-R SHS8-1.25/1 .375 

Keyways Ansi 817.1 sq.key 

890 607133011 K 8ASEPLATE SLT 3, D, 213T. 254T I1KI S+Z EN10025 

901.1 A 132063239 12 HEXAGONAL SCREW 1/2-13UNCX1 1/4 ANSI 818 1391 A4-80 IS03506 

901.10 A13204381 E 4 HEXAGONAL SCREW 5/16-18 UNC X 1 1/2" ANS (1 EI 8.8 ZnK IS0898 

5/16-18 UNC XL 1/2" ANSI 818.2.1 

901.2 A 132053839 2 HEXAGONAL SCREW 3/8-16 UNCX1 1/2 ANSI 81 (39) A4-80 IS03506 

901.3 A13206321 E 4 HEXAGONAL SCREW 1/2-13UNCX1 1/4 ANSI 818 11 EI 8.8 ZnK IS0898 

901.4 A13204321 E 4 HEXAGONAL SCREW 5/16-18 UNC X 1 1/4 ANSI 11 EI 8.8 ZnK IS0898 

901.5 A13206321 E 2 HEXAGONAL SCREW 1/2-13UNCX1 1/4 ANSI 818 11 EI 8.8 ZnK IS0898 

901.6 A13205321 E 3 HEXAGONAL SCREW 3/8-16UNCX1 1/4 ANSI 818 11 E) 8.8 ZnK IS0898 

901.7 A13206381 E 4 HEXAGONAL SCREW 1/2-13 UNC X 1 1/2" ANSI (1 EI 8.8 ZnK IS0898 

901.8 A 13206321 E 2 HEXAGONAL SCREW 1/2-13UNCX1 1/4 ANSI 818 11 EJ 8.8 ZnK IS0898 

901.9 A13204381E 4 HEXAGONAL SCREW 5/16-18 UNC X 1 1/2" ANS 11 EI 8.8 ZnK IS0898 

5/16-18 UNC XL 1/2" ANSI 818.2.1 

902.1 AC22053833 3 STUD 3/B-16UNCXl 1/2 SAC 200 

903.1 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) SS2343 

903.10 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) SS2343 

903.2 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) SS2343 

903.3 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) 552343 

903.4 CC25040034 SCREWED PLUG 3/8-18 NPT SCC102 (34) 552343 

903.5 CC25050034 SCREWED PLUG 1/2-14 NPT SCC102 (34) S52343 

903.6 CC25030034 SCREWED PLUG 1/4-18 NPT SCC102 (341 SS2343 

903.9 CC25040034 SCREWED PLUG 3/8.18 NPT SCC102 (34) SS2343 

904 A662041338 3 SET SCREW 5/16-18UNCX1/2 ANSI (381 A4.50 IS03506 

909 9112500133 3 ADJUSTING SCREW 3/8-16UNC X 1 3/16 (331 552324 

914.1 3842750833 -1 SOCKET HEAD SCREW 1/2-13UNCX 1.18 (33) SS2324 

920.1 8122050039 3 HEXAGONAL NUT 3/8-16UNC ANSI 818.2.2 (39) A4-80 IS03506 

920.2 8122050039 3 HEXAGONAL NUT 3/8-16UNC ANSI 818.2.2 (39) A4-80 IS03506 

920.3 812205001 J 3 HEXAGONAL NUT 3/8-16UNC ANSI 818.2.2 (1 J) 8 ZnK IS0898 

923 GA11001010 8EARING NUT KM10 (10) 5 EN10025 

931 GC10001010 LOCK WASHER M810 1101 S EN10025 

940 8820605115 KEY 1/4X1/4X2 ANSI 17.1-1967 (151 CK45K 0lN1652 

970 WK31 30307 A 2 SIGN SULZER LOGO SIGN L130 MM (601 AI (aluminiuml 

971 SS0002Z30 1 NAME PLATE EASLEY PUMP FACTORY AISI 304 

972 4845920134 ROTATIONAL ARROW (34) 5S2343 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley. Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 30 

EASLEY SC 29640 Reference no. 23773/000030 
Telephone 
Telefax 



SULZER


Sulzer Process Pumps us Description APT 21-3 
Serial Number 100014505 

PART LIST Time of delivery/EXW 04/09/2004 
Date printed 04/21/2004 Page 6 

Direction of rotation 

975.2 SSOO050102 2 WARNING SIGN 

Rotating shaft 

975.3 SSOO050202 2 WARNING SIGN 

Corrosive I Irritating liquid 

975.4 SSOO050802 WARNING SIGN 

Guard adjustment 

976.1 SSOO06M002 MANDATORY ACTION SIG EN 

Oil refiling 

976.2 SSOO06M022 MANDATORY ACTION SIG 

Coupling alignment 

981 SSOO090101 PATENT SIGN US PATENTS AISI 304 

Sulzer Process Pumps (US) Inc. Contact Person Derek Engelhard 

Easley Pump Factory LBU Order 0000023773 
155 Ahlstrom Way LBU Position 30 
EASLEY SC 29640 Reference no. 23773/000030 

Telephone 
Telefax 
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CERTIFIEDAHLSTAR ™ A_ T21-3 (6x3-B) 
FINAL SULZERCharacteristic Curve K15761 

COPYRIGHT (§ SULZER PUMPS FINLAND OY Version 01 ;; /990115/ K15761 

I APT: Impeller 283871 OPEN 81.18 Z4


ART: Impeller 287962 OPEN 81.8 Z4, Please add the power demand of the degassing unit = 1.2 Hp 

AST: Impeller 287962 OPEN 81.18 Z4, Please add the power demand of the degassing unit = 1.5 Hp 
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US Filer's Envirex Products Q (USGPM) 
P.O. No. 313341 Sulzer Order No. 23773/30 
Sulzer Serial No.1 00014505 350 gpm ~ 34 Feet 
Pump power = 4.42 HP 
Motor power = 7.5 HP 
Dynamic Seal Power = 0.3 HP 



CERTIFIED SULZERFINALAHLSTAR 1M Process Pumps 
Sectional drawing N14829 
COPYRIGHT e SULZER PUMPS FINLAND OY Version 11 ;: /20000301 / en / N14829 

012 Shaft seal


lAPP/APT, INPP/NPT, WPP/WPT 
Fitting DSa 1 
Single stage, large expeller for sizes 11,21,22,23,31, 32, 41, 42, 51, 52, 53 
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904 
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902.1400.1 903.8 903.4 435 920.2 
049.1 

CAD drawing 910153 

US Filer's Envirex Products 
P.O. No. 313341
Sulzer Order No. 23773/30 
Sulzer Serial No.1 00014505 



CERTIFIED 
FINAL SULZERAPT Process Pumps 

Dimensional drawing P20017 
COPYRIGHT ~ SULZER PUMPS FINLAND OY Version 04 ;, / 981115 / Replaces 940221 / en / P20017 

APT21-3 (6x3-B) 
Steel baseplate for pump and motor 

5.91 7.09 ~ HC Dimensions in inches ~ 
5.51 19.69 5.25 

3.15 
9.84 

6,00 1.368--
7.09 

HD 

PUMP SHAFT 

-2 
. ;.~:o'O ...Q.i';~ ;.11.:,; HP HF .....,.,.,:, 

HA HB 

CHE , '

_ Base~late mo~nting h~les (3_P_C4Moment of inertia HE, ~0.783 Ibft2 (without coupling) 0.08 

+ nx 0d ~~IT I

PUMP FLANGES


DIMENSIONS 
WeightPrimary Max motor frame Baseplate HD HC HB HP HF HA HE H Gmotor frame (1 (2 Ibs (3 

182T 213T 184T 2 12.60 44.50 44.75 2.00 41.25 19.75 8.50 0.75 0.44 330 
184T 213T - 2 12.60 45.50 44,75 2.00 41.25 19.75 8.50 0.75 0.44 330 

I 213T 254T 215T 3 12.60 48.00 52.50 2.00 49.25 24.75 11.00 0.75 0.44 345 
I 

¿1~1 ¿~'11 - ;: L¿OU '1~.~u ~¿.~u ¿.uu '1~.¿~ ¿'1.r~ 1l.UU U,/O U.44 ::40 
254T 284T 256T 3 12.60 52.50 52.50 2.00 49.25 24.75 11,00 0,75 0.44 365 

-256T 284T 3 12.60 54.00 52.50 2.00 49.25 24.75 11.00 0.75 0.44 365 
-286TS 324TS 3 12.60 56.00 52.50 2.00 49,25 24.75 11.00 0.75 0.44 365 

324TS 364TS 326TS 3 13.50 57.00 52.50 2.00 49.25 24.75 11.00 0.75 0.44 440 
-326TS 364TS 3 13.50 58.50 52.50 2.00 49.25 24,75 11.00 0.75 0.44 440 

364TS 405TS 365TS 4 18.35 61.00 60.25 3.00 56,00 24,75 11.00 1.00 0.44 470 
-365TS 405TS 4 18.35 62.00 60.25 3.00 56,00 24,75 11.00 1.00 0.44 470 

404TS 444TS 405TS 4 18.35 64.00 60.25 3.00 56,00 24.75 11.00 1.00 0.44 520 
-405TS 444TS 4 18.35 65.50 60.25 3.00 56,00 24.75 11.00 1.00 0.44 520 

444TS 509LS 449TS 7 20.40 68.50 85.00 3.50 80.00 32,63 15.00 1.25 0.56 790 

ÁSME B 16.5 Class 150NPS 00 RF C BC d n (4

3.00 7,87 5,12 0.94 6,00 0.75 4

6.00 12.01 8.35 1,00 9.50 0.88 8


1. Max. NEMA motor frame, which can be installed onto the 3. Weight without coupling and motor. 

baseplate. 4. Flange bolting straddles centerline. 

2. Max. NEMA motor frame with the same shaft height as primary
motor. 

US Filer's Envirex Products 
P.O. No. 313341
Sulzer Order No. 23773/30 
Sulzer Serial No.1 00014505 



CERTIFIED 
FINAL SULZERAPT Process Pumps 

Dimensional drawing P20017 
COPYRIGH ., SULZR PUMPS FINLAD ov Version 04 :: / 981115/ Replaces 940221 / en / P20017 

APT21-3 (6x3-B) 
Steel baseplate for pump and motor 

5.91 7.09 ~ HC Dimensions in inches ~ 
I 3.00 5.51 19.69 5.25 

I I
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 IIAII
_ Base~late mo~nting h~les (3_ p_c~Moment of Inertia HE, ~0.7831bft2 (without coupling) O.OB 

+ nx 0d ~LL I .~ 
PUMP FLANGES


DIMENSIONS 
Primary Max motor frame 

Baseplate HD HC HB HP HF HA HE H G 
Weight

motor frame (1 (2 Ibs (3


182T 213T 1B4T 2 12.60 44.50 44.75 2.00 41.25 19.75 8.50 0.75 0.44 330 
184T 213T - 2 12.60 45.50 44.75 2.00 41.25 19.75 8.50 0.75 0.44 330 

I 213T 254T 215T 3 12.60 48.00 52.50 2.00 49.25 24.75 11.00 0.75 0.44 345 Il2 -~ 2101 ~b41 - ;j 49.50 0~.00 2.00 49.~0 I ~4.f0 11.00 0./0 0.44 
254T 284T 256T 3 12.60 52.50 52.50 2.00 49.25 24.75 11.00 0.75 0.44 365 
256T 284T - 3 12.60 54.00 52.50 2.00 49.25 24.75 11.00 0.75 0.44 365 

286TS 324TS - 3 12.60 56.00 52.50 2.00 49.25 24.75 11.00 0.75 0.44 365 
324TS 364TS 326TS 3 13.50 57.00 52.50 2.00 49.25 24.75 11.00 0.75 0.44 44 
326TS 364TS - 3 13.50 58.50 52.50 2.00 49.25 24.75 11.00 0.75 0.44 44 
364TS 405TS 365TS 4 18.35 61.00 60.25 3.00 56.00 24.75 11.00 1.00 0.44 470 
365TS 405TS - . 4 18.35 62.00 60.25 3.00 56.00 24.75 11.00 1.00 0.44 470 
404TS 444TS 405TS 4 18.35 64.00 60.25 3.00 56.00 24.75 11.00 1.00 0.44 520 
405TS 44TS - 4 18.35 65.50 60.25 3.00 56.00 24.75 11.00 1.00 0.44 520 
444TS 509LS 449TS 7 20.40 68.50 85.00 3.50 80.00 32.63 15.00 1.25 0.56 790 

DRILLING OF FLANGES 
""ANSI B 16.1 Class 125"" ASME B 16.5 Class 150 

NPS 00 RF C BC -- d .­ n (4 BC d n (4 

3.00 7.87 5.12 0.94 6.00 4 6.00 0.75 4 
6.00 12.01 8.35 1.00 0.88 0.88 8~ --7~ ~ 9.50 

1. Maic NEMA motor frame, which can be installed onto the 3. Weight without coupling and motor. 
baseplate. 4. Flange bolting straddles centerline. 

2. Max. NEMA motor frame with the same shaft height as primary 
motor. 

US Filter's Envirex Products 
P.O. No. 313341
Sulzer Order No. 23773/ 30


Sulzer Serial No. 100014505 
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Characteristic Curve K15761 
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I APT: Impeller 283871 OPEN 81.18 Z4


ART: Impeller 287962 OPEN 81.18 Z4, Please add the power demand of the degassing unit = 1.2 Hp 

AST: Impeller 287962 OPEN 81.18 Z4, Please add the power demand of the degassing unit = 1.5 Hp 
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US Filter's Envirex Products Q (USGPM) 
P.O. No. 313341 Sulzer Order No. 23773/ 30 

Sulzer Serial No.1 00014505 350 gpm ~ 34 Feet 
Pump power = 4.42 HP 
Motor power = 7.5 HP 
Dynamic Seal Power = 0.3 HP 
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012 Shaft seal


lAPP/APT, INPP/NPT, WPP/WPT 
Fittng DSO 1


Single stage, large expeller for sizes 11, 21,22, 23, 31, 32, 41, 42, 51, 52, 53 
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1 General


The pump and its accessories may only be used for the purpose for which they have been supplied. 
The intended use is given in the order specification and in the following instructions concerning the 
main pumping parameters and mechanical durabilty. If the intended use changes, the user must 
make sure that the pump can be used in the new application and, if necessary, obtain the 
manufacturer's permission for the change. 

Table 1 Intended use in the process 

Application data: Sources: 
Pumped liquid and its properties (chemicals, solids, Product specification (under "Process data") 
consistency, temperature etc.) 

Main pumping parameters (capacity, head, speed Product specification (under "Process data") and 
etc.) nameplate of the pump 

Other necessary process data Product specification (under "Process data") 

Table 2 Delivery and design 

Delivery and design data: Sources: 
Delivery scopes (pump, coupling, baseplate etc.) Product specification 

Product size Product specification and nameplate of the pump 

Other design alternatives (impeller type and size, Product specification 
materials, lubrication, flange drillngs, shaft sealing 
type etc.) 
Dimensions (pump, accessories, flanges etc.) Dimensional drawings 

Weights and mass moments of inertia (bare pump, Dimensional drawings 

pump + baseplate etc.) 

Connections (lubrication, shaft seal, drainage etc.) Location shown in the parts list under heading 
"Connections" and in the sectional drawings. 
Moreover, connections having importance in view of 
safety have been marked on the product. 

Part details (maximum impeller diameter, bearing Parts list (under heading "Parts") 
types, fastener sizes etc.) 

This instruction set covers the process pump with the supplementary accessories included in the 
delivery. All supplied instructions are found in the parts list under the heading "Instructions". 

Before commissioning, the operating staff have to be instructed in the guidelines for correct and safe 
operation of the product as stated in these instructions. This product must be serviced by qualified 
personnel who are familiar with the design and operation of this product and the system with the 
essential safety aspects involved. The scope of responsibilities and supervision of the personnel 
must be exactly defined by the plant operator. 

Our guarantee will be valid only if the installation, operation, maintenance and repairs of this pump 
are carried out in accordance with these instructions. The plant operator is to make sure that the 
contents of these instructions are fully understood by the operating personneL. 

To assure a steady start-up, supervision or service from an authorized manufacturer representative 
is recommended. During operation, periodic inspections should be made to assure safe operation 
under the prevailng conditions. 

Any modification may be made to the product only after consultation with the manufacturer. Using 
spare parts and accessories authorized by the manufacturer is a relevant safety aspect. Only 
genuine spare parts which are in accordance with the original delivery (in the parts list) are to be 
used. Use of other parts may exempt Sulzer from any liability. 
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If any assistance regarding the product or its instructions is required, please contact our local 
representative for a quick supply of the information you need. 

The enclosed instructions regarding a possible long-term storage (more than 3 months) must be 
observed. 

All customer instructions regarding this product are also available in an electronic format for viewing 
and printing (depending on the end user's softare & hardware). If electronic format is needed, 
please contact our local representative for further information. 

If the delivery includes customer instructions or other information in an elecronic format 
which can be edited, we are 
 only responsible for the contents of paper versions of these 
instructions and other information supplied by us. 

Keep these instructions at the place of operation for further reference! 

2 Document identification 

Version 11 :; 1 20000331 1 Replaces 941201 1 en 1 N10991 1 Page 1 (2) 

number of pages in the 
document 

Indentification number of documentII i Page number and total

Language code of document 

Previous date for document 
Date when the document in question was made or updated 

Product version number 
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3 Type designation


A p P 4 3 250 

T 10I
Nominal diameter of discharge (mm) = 250 mm 
Except the markings:


8S nominal diameter of discharge = 80 mm 
10S nominal diameter of discharge = 100 mm 
1 OP nominal diameter of discharge = 100 mm 

Nominal diameter of discharge (inch) = 10 in 
Except the markings:


A = 0.25 in 
B = 0.50 in 
C = pressure flange size changed from 5 in to 4 in because 5 in is a 
non-standard pipe size. 
1 A = 1 .25 in 
1 B = 1.50 in 
2B = 2.50 in 

Casing cover (part No. 161) serial number by bearing unit; the third casing cover 
in the bearing unit NO.4 

Bearing unit No. = bearing unit No. 4 

Dimensioning = mm-dimensioned structure 
Dimensioning = in-dimensioned structure 

Design P = standard process pump 
R = air separating pump 
S = self priming pump 

Hydraulic construction


A = standard process pump 
E = hot liquid pump 
N = non-clogging pump 
W = wear resistant pump 

4 Nameplate information


Every pump has the following plates fastened to the volute casing (102) providing necessary 
identification of the pump and its hydraulic characteristics. 
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SllLZEi: PUMPS FINLAND OY C E 
MANTIA PUMP FACTORY G) G) 

o FIN-3500 MÃNTIÃ
 ø G)FINLAND 

MADE IN FINLAND 
I I I NO. (§ i ~: (§ 10 

MADE UNDER ONE OR MORE OF Marking: CD Pump type 
THE FOllOWING US PATENTS:


o NOS. 4,863,353 0 Serial No. = Job No.0 
4,594,052 

OTHER PATENTS PENDING 0 Head (m) (ft) 

CD Capacity flow (lis) (USGPM) 

0 Speed of rotation (rpm)

0 Space for customer Pos. No. 

Fig. 1 

5 Capacity flow and head


The pump is always dimensioned according to the pumping values (head, flow) stated in the 
nameplate (971) of the pump. Head and flow values that can be reached with the specific impeller 
diameter and operating speed are given in the characteristic curve of the pump. The operating point 
on the curve can be changed by adjusting the pumping system resistance e.g. by throttling the flow 
with the valve in the pressure piping. If the impeller diameter or the rotational speed of the pump are 
changed, then the operating point wil move totally to another head-flow curve. 

The pump must not be used at other operating points without the following verifications: 

· When the pump was selected in the original operating point, all factors affecting the 
mechanical durability (e.g pressure and temperature limits) and pump design (pump, 
impeller type, shaft sealing and lubrication etc.) were carefully considered. All these factors 
are to be checked also in the new operating point. 

· The pump could temporarily operate even with the pressure valve closed. For continuous 
operation, a minimum flow is stil required. The required suction head (NPSH required) curve 
presented in the characteristic curve always starts from the point of the minimum continuous 
flow allowed. 

· The suction properties of the system (NPSH available) and drive motor power are always to 
be checked in a new operating point. 

· The efficiency of a pump is a relevant factor when estimating the lifetime costs of the pump. 
Therefore its influence on the power need must be checked. 

· The characteristic curve enclosed is always based on tests with clean water. Other types of 
pumped liquid can change the head, flow or power need values radically. These factors were 
recognized when the pump was originally selected and they must be considered also in the 
new operating point. 
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1 General


This product is designed and tested for safe and reliable operation in the application for which it is 
specified and sold. Remember, a pump is a piece of equipment with pressure containing parts and 
rotating elements which can cause a hazard. Therefore, all the safety measures in the instructions 
are to be followed strictly. Personal injuries may result if the instructions are not observed and 
followed. 

It is not only the general safety instructions contained under this main heading "Safety instructions" 
which are to be observed, but also the specific safety information presented in other instructions 
relating to this delivery, relevant national safety regulations or any other safety information issued by 
the plant operator.


The exact and detailed process and application data is relevant for the safe and reliable operation of 
the product. Special environmental conditions at the place of installation should always be checked 
between the end user and manufacturer. Such conditions are e.g. 

. Abnormal temperature 

. High humidity 

. Corrosive atmospheres 

. Pressure fluctuations 

. Falling below the minimum permissible flow, dry running 

. Explosive and/or fire risk zones 

. Dust, sandstorms 

· Earthquakes


Special safety measures are also needed when the type of liquid to be pumped is e.g. the following: 

. Flammable 

. Corrosive, abrasive 

. Poisonous 

. Crystallzing 

. Solid containing 

· Gas containing 

Non-compliance with the safety and specific operating instructions may produce a risk to the 
personnel as well as to the environment, e.g. 

· Failure of important functions of the pump and/or plant 

· Failure of specific procedures of maintenance and repair 

· Exposure of people to electrical, mechanical and chemical hazards 

· Endangering the environment owing to hazardous substances being released
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2 Definitions


The following words are used in the instructions to indicate issues which require special attention. 

WARNING 

There is a risk of personal injury if the instruction is not adhered to. 

CAUTION 
There is a risk of damaging or destroying the product or equipment if the instruction 

is not adhered to. 

NOTE 

Is used in the text for highlighting necessary information or requirements which are 
essential to observe. 
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3 Essential safety aspects


All of the following relevant safety aspects are to be instructed to the operators and maintenance 
personnel before puting the product into service. 

· The product is meant only for the purpose for which it is sold - never operate beyond the 
intended use described in these instructions. 

· Always stop the drive unit before beginning any repair work on the pump. Make sure that the 
motor cannot be started by any means accidentally during the repairs. 

. For delivery, the bearing housing of the pump has been emptied of oiL. Remember to refil it 
before starting. 

. Personal injuries may occur if personal protective equipment is not used when servicing the 
product. 

. The product must always be equipped with a shaft sealing system compatible with the 
pumped liquid. 

. Pump units which convey hazardous media must be decontaminated before beginning any 
maintenance work. 

· The use of heat is prohibited when disassembling the pump due to risk of explosion of 
trapped liquid. 

. If there is a possibilty of a dangerous return flow after the shutdown of the pump, a 
nonreturn device shall be assembled in the outlet piping. 

. All safety devices (e.g coupling guards) must be correctly installed before starting. For 
explosive areas, guards with a non-sparking material are to be used. 

· The correct rotating direction of the drive unit must be checked before starting and the 
pump must rotate freely (with coupling spacer removed). 

· The coupling must be properly aligned before starting. 

· The pump must be suficiently filed with the pumped liquid before starting (except Rand S 
constructions) . 

· The pump must run above the minimum recommended flow and never dry (except Rand S 
constructions). 

. The suction valve must be open during operation. 

. If leakage of harmful or dangerous substances can occur - prepare proper means for a safe 
waste removaL.


. There is no protection against contact in the shaft seal area. 

. The parts in contact with the pumped liquid can be dangerously hot. 
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4 Safety signs affixed to the product


The following warnings and informative signs concerning the essential safety aspects are 
permanently fixed on the product. Safety signs must always be observed and kept clean and legible 
in any operating condition. The user must always check that the symbols or items presented in 
those are understood by all user groups before putting the product into service. 

4. 1 Safety signs on the product

øb2 ~ 
a1-a2 y = b, - b2

Z = a, - a2

2 

Item no. 976.2 Coupling alignment values 

Item no. 975.4 Coupling guard jacket to be adjusted during assembly 

Item no. 975.2. Rotating shaft, do not touch when in operation 
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Item no. 975.1. Hot surface, do not touch (to be fixed when the temperature of the pumped 
liquid is ;: 60 "C (140 OF))


Item no 975.3. Splashing of corrosive or irritative substances (this sign is delivered 
unattached and it is attached to the both sides of adapter if necessary) 

5 Operating situations affecting product safety


The following inadequate operating situations always have consequences which have an immediate 
effect on the product safety and therefore they are not allowed in any operating conditions with this 
product. 
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Table 1 Typical inadmissible operating situations 

Cause: Consequence: 
Discharge valve not opened. Inadmissible pressure increase 
Inlet pressure or piping system resistance incorrectly estimated when 
the pump was originally selected. 
The pump is operated at too high a rotational speed. 

Discharge valve not opened. High temperatures (Hydraulic parts) 
Discharge valve throttled too much. 
Properties of the pumped liquid incorrectly estimated when the pump 
was originally selected. 

Gland packing tightened too much . High temperatures (Shaft sealing) 
Adequate sealing water service neglected. 
- Sealing water pump not started
- Sealing water valve not opened
- Sealing water equipment incorrectly adjusted
- Quality of the sealing water does not match our requirements. Inlet
pressure incorrectly estimated when the pump was originally 
selected. 
Pump is not properly filled with the pumped liquid. 
- Suction valve not opened
- Suction tank not properly filled
- Suction piping resistance or air tightness improperly checked
Pump lubrication carried out inadequately. High temperatures (Bearing unit) 
- Oil/grease filling neglected
- Oil/grease quality incorrectly selected
- Relubrication carried out inadequately
Pump washdown carried out inadequately (sprayed water enters the 
bearing unit). 
Properties of the pumped liquid incorrectly estimated when the pump 
was originally selected. 

6 Admissible forces and moments on pump flanges


Table 2 gives the maximum external forces and moments towards the pump flanges. The maximum 
permissible joint effect of the forces and moments: 

IFy maxi + IFh maxi + 1M! maxi ~(~IFyl)2 (~IFhl)2 (~IMil)2 1

The forces and moments are valid for a cast steel pump with grouted baseplate. If not grouted, the 
figures for a non-grouted baseplate are obtained by multiplying the figure given in Table 2 by 0.25. 
The figures for a cast iron pump are obtained by multiplying the figure given in Table 2 by 0.5 and 
the figures for a chrome iron pump are obtained by multiplying the figure given in Table 2 by 0.25. 

L (2/3 IFv discharge flange I + IFv suction flange 
 I) ~ Fv max 

2 L (IFh discharge flange I + IFh suction flangel) ~ Fh max 

3 L (I Mi discharge flangel + I Mi suction flangel) ~ Mi max


IFvl = IFyl = forces in direction y 

1Fhl = IFxl + IFzl = forces in directions x and z 

IMil = IMxl + IMyl + IMzl = moments in directions x, y and z 
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Fig. 32 

Table 2 Flange forces and moments 

Forces (N) Moments 
Pump size Pump types (Nm)

Fy max 1) Fh max 2) M1 max 3) 

11-32 A P 4200 3000 700 
11-40 A P 4500 3200 1000 
11-50 A P 5100 3900 1300 
21-50 N P 6200 4700 2000 
21-65 A P 6200 4700 2000 
21-80, 8S A P, N P 6900 5400 2500 
22-32 A P,W P 4200 3000 700 
22-40 A P 4500 3200 1000 
22-50 AP,NP,WP 5100 3900 1300 
22-65 A P 6200 4700 2000 
22-80, 8S A P, N P 6900 5400 2500 
23-40 A P 4500 3200 1000 
23-50 A P,W P 5100 3900 1300 
31-65 EPP 7200 7200 2700 
31-100,10S A P, N P 8600 7000 3700 
31-100 EPP 1 0800 10800 3600 
31-125,10P A P 11500 10000 5800 
31-150 A P 15800 13200 7800 
32-65 A P 6200 4700 2000 
32-80, 8S AP,NP,WP 6900 5400 2500 
32-100,10S AP,NP,WP 8600 7000 3700 
32-100 EPP 1 0800 1 0800 3600 
32-125,10P A P, W P 11500 10000 5800 
33- 80 N P 8600 7000 3700 
33-100,108 A P, N P,W P 8600 7000 3700 
33-125,10P A P 11 500 10000 5800 
41-1 50 EPP 1 5000 15000 5600 
41-200 A P 23000 19200 12700 
41 - 200 EPP 1 9000 19000 8700 
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Forces (N) Moments 
Pump size Pump types (Nm)

Fy max 1) Fh max 2) Mt max 3) 

41-300 A P 37500 31100 22600 
42-150 A P, N P 15800 13200 7800 
42-150 EPP 15000 15000 5600 
42-200 A P, N P 23000 19200 12700 
42-200 EPP 19000 19000 8700 
42-250 EPP 23000 23000 12300 
43-1 00 EPP 1 0800 10800 3600 
43-1 50 EPP 15000 15000 5600 
43-250 A P 30300 25100 17700 
43-300 A P 37500 31100 22600 
44-1 50 AP,NP,WP 1 5800 13200 7800 
44-200 AP,NP,WP 23000 19200 12700 
51-250 A P 30300 25100 17700 
51-300 A P 37500 31100 22600 
52-350 A P 40500 35000 25000 
52-350 EPP 31000 31000 20500 
52-400 A P 44800 37000 27600 
53-1 00 A P,W P 1 0000 9000 5200 
53-1 00 EPP 1 0800 1 0800 3600 
53-1 50 A P,W P 23000 13200 7800 
53-200 A P,W P 23000 19200 12700 
53-200 EPP 19000 19000 8700 
53-250 AP,NP,WP 30300 25100 17700 
53-250 EPP 23000 23000 12300 
53-300 A P 37500 31100 22600 
53-300 EPP 27200 27200 16100 
54-300 EPP 27200 27200 16100 
54-400 A P,W P 44800 37000 27600 
54-500 A P 52000 43000 32500 
54-500 EPP 41600 41600 33800 
55-1 00 A P 1 5000 13500 7800 
55-200 A P 23000 19200 12700 
55-250 A P 23000 25100 1 7700 

55-300 A P,W P 44800 31100 22600 
55-300 EPP 27200 27200 16100 
61-500 APP, ARP 54000 45000 34000 
61-500 EPP 41600 41600 33800 
61-600 APP, ARP, WPP, 58000 49000 37000 

WRP 
62-400 APP, ARP 48400 40000 30000 

Forces (Ibf) Moments 
Pump size Pump types (Ib ft) 

Fy max 1) Fh max 2) Mt max 3) 

11-1A AT 945 675 515 
11-18 AT 1010 720 740 
11-2 AT 1140 880 960 
21-2 NT 1400 1060 1480 

21-28 AT 1400 1060 1480 
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Forces (Ibf) Moments 
Pump size Pump types (Ib ft)

Fy max 1) Fh max 2) Mt max 3) 

21-3 A T,N T 1550 1210 1850 
22-1A A T,W T 1010 720 740 
22-1 B AT 1140 720 740 
22-2 AT,NT,WT 1400 1060 1480 
22-2B AT 1550 1210 1850 
22-3 A T,N T 1010 720 740 
23-1 B AT 1010 720 740 
23-2 A T,W T 1140 880 960 
31-28 EPT 1650 1650 2000 
31-4 A T,N T 1930 1570 2730 
31-4 EPT 2450 2450 2650 
31-4C AT 2580 2250 4280 
31-6 AT 3550 2970 5750 
32-2B AT 1400 1060 1480 
32-3 AT,NT,WT 1550 1210 1850 
32-4 AP,NP,WP 1930 1570 2730 
32-4 EPT 2450 2450 2650 
32-4C A T,W T 2580 2250 4280 
33-3 NT 1930 1570 2730 
33-4 AT,NT,WT 1930 1570 2730 
33-4C AT 2580 2250 4280 
41-6 EPT 3400 3400 4150 
41-8 AT 5170 4300 9350 
41-8 EPT 4300 4300 6450 
41-12 AT 8450 6990 16700 
42-6 A T,N T 3550 2970 5750 
42-6 EPT 3400 3400 4150 
42-8 A T,N T 5170 4300 9350 
42-8 EPT 4300 4300 6450 
42-10 EPT 5200 5200 9100 
43-4 EPT 2450 2450 2650 
43-6 EPT 3400 3400 4150 
43-1 0 AT 6800 5650 13000 
43-12 AT 8450 6990 16700 
44-6 AT,NT,WT 3550 2970 5750 
44-8 AT,NT,WT 5170 4300 9350 
51-10 AT 6800 5650 1 3000 

51-12 AT 8450 6990 16700 
52-14 AT 9100 7870 1 8400 

52-14 EPT 6970 6970 15120 
52-16 AT 10100 8300 20300 
53-4 A T,W T 3550 1570 2730 
53-4 EPT 2450 2450 2650 
53-6 A T,W T 5170 2970 5750 
53-8 A T,W T 5170 4300 9350 
53-8 EPT 4300 4300 6450 
53-1 0 AT,NT,WT 6800 5650 13000 
53-1 0 EPT 5200 5200 9100 
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Forces (Ibf) Moments 
Pump size Pump types (Ib ft)

Fy max 1) Fh max 2) Mt max 3) 

53-12 AT 8450 6990 16700 
53-12 EPT 6100 6100 11900 
54-12 EPT 6100 6100 11900 
54-16 A T,W T 10100 8300 20300 
54-20 AT 11700 9650 24000 
54-20 EPT 9400 9400 25000 
55-4 AT 5300 2350 4100 
55-8 AT 6800 4300 9350 
55-1 0 AT 6800 5650 13000 
55-12 A T,W T 10100 6990 16700 
55-12 EPT 6100 6100 11900 
61-20 APT, ART 12140 10115 25100 
61-20 EPT 9400 9400 25000 
61-24 APT, ART, WPT, 13035 10115 27300 

WRT 
62-16 APT, ART 1 0880 8990 22100 

7 Sound level charts 

Noise emission values are stated according to ISO 4871 and the essential requirements in the 
Machinery Directive 89/362/EEC. 

The noise values are given in accordance with standard prEN12639. 

Sound power levels have been determined according to ISO/DIS 9614 Part II using sound intensit 
measurements. 

It is not possible to measure all different pump applications. Therefore, some values have been 
determined by calculations based on measurements with similar pumps and Europump's Guide 
001/30/E, Forecasting the Airborne Noise Emission of Centrifugal Pumps 

LpA = A-weighted sound pressure level, dB re 20 iiPa, at the relevant working station. 

LwA = A-weighted sound power level, dB re 1 pW, if A-weighted sound pressure level exceeds 85 
dB. 

7. 1 Closed impellers

Table 3 Sound pressure level LpA / closed impellers (dB) 

Pump size Pump types 
Pump rot. speed (rpm) 

2950 1480 980 740 590 
11-32 APP 0:70 0: 0 
11-40 APP 0:70 0: 0 
11-50 APP 0:70 0:70 

21 - 50 N P 71 0:70 0:70 

21-65 APP 0:72 0:70 

21-80,8S APP 74 0:70 

21-80 NPP 75 0:70 
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Pump size Pump types 
Pump rot. speed (rpm) 

2950 1480 980 740 590

22-40 APP 71 ..70 ..70
22-50 APP, WPP 73 ..70 ..70
22-50 NPP 76 ..70 ..70
22-65 APP 75 dO ..70
22-80, 8S APP 78 ..70 ..70
22-80 NPP dO ..70
23-50 APP, WPP 77 ..70 dO 
31-65 EP 78 ..70
31-100, 10S APP 80 dO ..70
31-100, EPP 81 dO ..70
31-100 NPP dO ..70
31-125,10P APP 82 ..70 ..70
31-150 APP 72 ..70
32-65 APP 79 ..70 ..70
32-80, 8S APP, WPP 81 dO ..70
32-80 NPP 71 ..70
32-100,10S APP, WPP 82 71 ..70
32-100 NPP 73 ..70
32-125,10P APP 85 73 ..70
32-200 EPP 74 dO 
33-80 NPP 76 ..70 ..70
33-100,10S APP, WPP 74 ..70 -.70 
33-1 00 NPP 77 70 ..70
33-125, 10P APP, WPP 76 ..70 dO 
41-150 EPP 74 ..70
41-200 APP 77 dO 
41 - 200 EPP 76 ..70

.41-300 APP 79 72

42-150 APP 76 ..70
42-150 EPP 78 71


42-150 NPP 76 ..70
42-200 APP 78 71


42-200 EPP 80 72

42-200 NPP 77 70

42-250 EPP 82 75

43-1 00 EPP 78 71


43-150 EPP 81 74

43-250 APP 82 75 ..70
43-300 APP 83 76 dO 
44-1 50 APP, WPP 78 71 ..70
44-1 50 NPP 80 73 -.70 
44-200 APP, NPP, WPP 81 74 dO 
51-250 APP 85 78 73

51-300 APP 87 80 74

52-350 APP 81 76

52-350 EPP 81 76

52-400 APP 85 80

53-100 APP, EPP, WPP 82 75 70

53-1 50 APP, WPP 84 77 72
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Pump size Pump types Pump rot. speed (rpm) 
2950 1480 980 740 590 

53-200 APP, EPP, WPP 86 79 74 
53-250 APP, WPP 88 81 76 
53-250 EPP 85 78 73 
53-250 NPP 83 78 
53-300 APP 89 82 77 
53-300 EPP 87 80 75 
54-300 EPP 84 79 
54-400 APP, WPP 87 82 78 
54-500 APP 88 83 79 
54- 500 EPP 85 80 76 
55-100 APP 87 80 75 
55-200 APP 89 82 77 73 
55-250 APP 91 84 79 75 
55-300 APP, EPP, WPP 86 81 77 
61-600 WPP 92 87 83 

Pump size Pump types Pump rot. speed (rpm) 

3550 1760 1180 880 710 
11-1A APT -:70 -:70 -:0 
11-18 APT -:70 -:70 -:0 
11-2 APP 72 -:70 -:70 
21-3 NT -:70 -:70 -:70 
21-28 APT 75 -:70 -:0 
21-3 APT 77 -:70 -:70 
21-3 NPT -:70 -:70 -:70 
22-18 APT 75 -:0 -:70 -:70 
22-2 APT, WPT 76 -:0 -:70 -:70 
22-2 NPT -:70 -:70 -:70 
22-28 APT 79 -:70 -:70 -:70 
22-3 APT 81 -:70 -:0 -:70 
22-3 NPT -:70 -:0 -:70 
23-2 APT, WPT -:70 -:0 -:70 
31-28 EPT 81 -:70 -:70 
31-4 APT 83 71 -:70 -:0 
31-4 EPT 84 -:72 -:70 -:70 
31-4 NPT -:71 -:70 -:70 
31-4C APT 72 -:70 -:70 
31-6 APT 75 -:70 -:70 
32-28 APT 71 -:70 -: 0 

32-3 APT, WPT -:70 -:70 -:70 
32-3 NPT 74 -:70 -: 0 

32-4 APT, WPT 74 -:70 -: 0 

32-4 NPT 76 -:70 -:0 
32-4C APT 73 -:70 -:70 
32-4 EPT 77 -:70 
33-3 NPT 79 -:72 -:70 -:70 
33-4 APT, WPT 74 -:70 -:70 
33-4 NPT 80 73 -:70 -:70 
33-4C APT, WPT 79 -:72 -:70 
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Pump size Pump types 
Pump rot. speed (rpm) 

3550 1760 11BO BBO 710 
41-6 EPT 77 ol70 ol70 

41-8 APT 80 72 ol70 

41-8 EPT 79 72 ol70 

41-12 APT 82 75 ol70 

42-6 APT 79 71 ol70 

42-6 EPT 80 73 ol70 

42-6 NPT 79 72 ol70 

42-8 APT 81 74 ol70 

42-8 EPT 83 76 ol70 

42-8 NPT 80 73 dO 
42-10 EPT 85 78 71 ol10 

43-4 EPT 81 74 72 
43-6 EPT 84 77 72 
43-1 0 APT 85 78 73 
43-12 APT 79 74 
44-6 APT, WPT 81 74 74 
44-6 NPT 83 76 71 ol70 

44-8 APT, NPT, WPT 84 77 ol70 

51-10 APT 88 81 76 72 
51-12 APT 83 78 73 
52-14 APT 84 79 75 
52-14 EPT 
52-16 APT 88 82 78 
53-4 APT, EPT, WPT 85 78 73 dO 
53-6 APT, WPT 87 80 75 71 

53-8 APT, EPT, WPT 89 82 77 73 
53-1 0 APT, WPT 84 79 75 
53-1 0 EPT 88 81 75 72 
53-10 NPT 81 77 
53-12 APT 85 80 76 
53-12 EPT 90 83 78 74 
54-12 EPT 84 79 
54-16 APT, WPT 87 82 78 

54-20 APT 91 86 83 
54-20 EPT 86 82 78 

55-4 APT 90 83 78 

55-8 APT 85 80 76 
55-10 APT 87 82 78 

55-12 APT, EPT, WPT 89 84 80 

61-24 WPT 91 86 
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Table 4 Sound power level LwA / closed impellers (dB) 

Pump size Pump types Pump rot. speed (rpm) 
2950 1480 980 740


51-300 APP 95

53-200 APP, EPP, WPP 94

53-250 APP, WPP 96

53-300 APP 97

54-400 APP, WPP 95

54-500 APP 96

55-1 00 APP 95

55-200 APP 97

55-250 APP 99

55-300 APP, EPP, WPP 94

61-600 WPP 100 95


Pump size Pump types Pump rot. speed (rpm) 
3550 1760 1180 880


51-12 APT 83

53-8 APT, EPT, WPT 82

53-1 0 APT, WPT 89 84

53-12 APT 85

54-16 APT, WPT 90

54-20 APT 91

55-4 APT 90 83

55-8 APT 85

55-10 APT 87

55-12 APT, EPT, WPT 89

61-24 WPT 100 95


7.2 Open, special open and low pulse impellers

Table 5 Sound pressure level LpA / open impellers (dB) 

Pump size Pump types Pump rot. speed (rpm) 
2950 1480 980 740 590


11-32 A P ~70 ~70 
11-40 A P ~70 ~70 
11-50 A P ~70 ~70 
21-65 A P ~70 ~70 
21-80, 8S A P 73 ~70 
22-32 A P,W P ~70 ~70 ~70 
22-40 A P ~70 ~70 ~70 
22-50 A P,W P 73 ~70 ~70 
22-65 A P 75 ~70 ~70 
22-80, 8S A P 77 ~70 ~70 
23-40 A P 75 ~70 ~70 
23-50 A P,W P 77 ~70 dO 
31-100,10S A P 79 ~70 ~70 
31-100 EPP ~70 ~70 
31-125,10P A P 81 ~70 ~70 
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Pump size Pump types 
Pump rot. speed (rpm) 

2950 1480 980 740 590 
31-150 A P -:70 -:70 
32-65 A P -:70 -:70 
32-80, 88 A P,W P -:70 -:70 
32-100,108 A P,W P -:70 -:70 
32-100 EPP 74 -:70 
32-125,10P A P,W P 72 -:70 
33-100,108 A P,W P 74 -:70 -:70 
33-125,10P A P 76 -:70 -:70 
41-150 EPP 74 -:70 
41-200 A P 76 -:70 
41-200 EPP 77 70 
41-300 A P 79 -:70 
42-150 A P 75 -:70 
42-150 EPP 76 70 
42-200 A P 78 71 

42-200 EPP 80 73 
42-250 EPP 81 74 
43-100 EPP 78 71 

43-1 50 EPP 81 74 
43-250 A P 82 75 70 
43-300 A P 83 76 71 

44-150 A P,W P 78 71 -:70 
44-200 A P,W P 81 74 -:70 
51-250 A P 84 77 72 
51-300 A P 86 79 74 
52 - 350 A P 81 76 
52-400 A P 84 79 
53-1 00 A P, EPP, W P 82 75 70 
53-150 A P,W P 84 77 72 
53-200 A P,W P 86 79 74 
53-200 EPP 85 78 73 
53-250 A P,W P 88 80 75 
53-250 EPP 83 76 71 

53-300 A P 89 82 77 
53-300 EPP 85 78 73 
54-400 A P,W P 87 82 78 
54-500 A P 87 82 78 
54-500 EPP 83 78 
55-1 00 A P 87 80 75 
55-200 A P 82 77 73 
55-250 A P 84 79 75 
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Pump size Pump types 
Pump rot. speed (rpm) 

2950 1480 980 740 590 
55-300 A P, EPP, W P 86 81 77 
61-500 APP, EPP, ARP 93 88 84 
61-600 APP, ARP, WPP, WRP 92 87 83 
62-400 APP, ARP 91 86 82 

Pump size Pump types 
Pump rot. speed (rpm) 

3550 1760 1180 880 710 
11-1A AT 0(70 0(70 0(70 

11-18 AT 0(70 0(70 0(70 

11-2 AT 72 0(70 0(70 

21-28 AT 75 0(70 0(70 

21-3 AT 77 0(70 0(70 

22-1A A T,W T 0(70 0(70 

22-18 AT 74 0(70 0(70 0(70 

22-2 A T,W T 76 dO 0(70 0(70 

22-28 AT 79 0(70 0(70 0(70 

22-3 AT 81 0(70 0(70 0(70 

23-1 B AT 0(70 -:70 -:70 
23-2 A T,W T -:70 -:70 -:70 
31-4 AT 83 -:70 -:70 -:70 
31-4 EPT 72 -:70 -:70 0(70 

31-4C AT 73 -:70 -:70 
31-6 AT 75 -:70 -:70 
32-28 AT 72 -:70 -:70 
32-3 A T,W T 72 -:70 -:70 
32-4 A T,W T 74 -:70 dO 
32-4 EPT 77 -:70 
32-4C A T,W T 76 -:70 -:70 
33-4 A T,W T 76 -:70 -:70 
33-4C AT 79 72 -:70 
41-6 EPT 77 -:70 -:70 
41-8 AT 79 72 0(70 

41-8 EPT 80 72 -:70 
41-12 AT 82 74 -:70 
42-6 AT 79 71 -:70 
42-6 EPT 79 72 dO 
42-8 AT 81 74 dO 
42-8 EPT 83 75 71 

42-10 EPT 84 76 71 

43-4 EPT 81 74 
43-6 EPT 84 77 72 
43-1 0 AT 85 78 73 
43-12 AT 79 74 
44-6 A T,W T 81 74 -:70 
44-8 A T,W T 84 77 72 
51-10 AT 88 80 76 0(70 

51-12 AT 82 77 73 
52-14 AT 84 79 75 
52-16 AT 87 82 78 
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Pump size Pump types Pump rot. speed (rpm) 
3550 1760 1180 880 710 

53-4 A T, EPT, W T 85 78 73 -: 0 
53-6 A T,W T 87 80 75 ol70 
53-8 A T,W T 89 82 77 73 
53-8 EPT 81 77 72 
53-10 A T,W T 84 79 75 
53-1 0 EPT 78 73 -: 0 

53-12 AT 85 80 76 
53-12 EPT 81 76 72 
54-16 A T,W T 90 85 82 
54-20 AT 86 82 
54-12 EPT 86 81 77 
55-4 AT 90 82 77 
55-8 AT 84 79 76 
55-1 0 AT 86 82 78 
55-12 A T, EPT, W T 88 84 80 
61-20 APT, EPT, ART 91 87 
61-24 APT, ART, WPT, WRT 91 86 
62-16 APT, ART 90 85 

Table 6 Sound power level LwA / open impellers (dB)


Pump size Pump types Pump rot. speed (rpm) 
1480 980 740 

51-300 A P 94 
53-200 A P,W P 94 
53-250 A P,W P 96 
53-300 A P 97 
54-400 A P,W P 95 
54-500 A P 95 
55-1 00 A P 95 
55-300 A P, EPP, W P 94 
61-500 APP, ARP, EPP 101 96 
61-600 APP, ARP, WPP, WRP 100 95 
62-400 APP, ARP 99 94 

Pump size Pump types Pump rot. speed (rpm) 
1760 1180 880 

51-10 AT 96 
52-16 A T,W T 95 
53-6 A T,W T 95 
53-8 AT 97 
54-16 A T,W T 98 
54-20 AT 94 
55-4 A P 98 
55-10 A T. EPT, W T 94 
55-12 APT, ART, EPT 96 
61 - 20 APT, ART, WPT, WRT 99 
61-24 APT, ART 99 
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7.3 Vortex impellers


Table 7 Sound power level LpA / vortex impellers (dB) 

Pump size Pump types 
Pump rot. speed (rpm) 

2950 1480 980 740 590 
21-50 N P 72 -:70 
21-80 N P 76 -:70 
22-50 N P,W P 77 -:70 -:70 
22-80 N P -:70 -:0 
31-100 N P 71 -:70 
32-80 N P,W P 73 -:70 
32-100 N P,W P 75 -:70 
32-125 W P 77 -:70 
33-80 N P 77 -:70 -:70 
33-1 00 N P,W P 79 70 -:70 
42-150 N P 79 71 

42-200 N P 80 72 
44-1 50 N P,W P 82 74 -:70 
44-200 N P,W P 82 75 -:70 
53-1 00 W P 79 74 
53-1 50 W P 81 76 
53-200 W P 82 77 
53-250 N P,W P 84 79 

Pump size Pump types 
Pump rot. speed (rpm) 

3550 1760 1180 880 710 
21-2 N T 76 -:70 
21-80 N T -:70 

22-2 N T,W T -:70 -:70 -:70 
22-3 N T 71 -:70 -:70 
31-4 NT 73 -:70 -:70 
32-3 N T,W T 76 -:70 -:70 
32-4 N T,W T 77 -:70 -:0 
32-4C W T 79 72 -:70 
33-3 NT 79 72 -:0 -:70 
33-4 N T,W T 80 72 -:70 -:70 
42-6 N T 81 74 -:70 
42-8 N T 82 75 -:70 
44-6 N T,W T 84 78 72 -:70 
44-8 N T,W T 78 72 
53-4 W T 72 -:70 

53-6 W T 74 72 
53-8 W T 75 73 
53-10 N T,W T 77 76 
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8 Balance and vibration


The pump is normally balanced in accordance with grade G 6.3 of ISO 1940, in special cases with 
grade G 2.5 of ISO 1940. Vibration does not exceed the vibration severity limits given in Table 8 
when measured at the manufacturer's test facilties. These values are measured radially at the 
bearing housing at rated speed and flow when operating without cavitation. 

A pump equipped with a specially designed impeller may exceed the limits given in Table 8. 

Table 8 Max. r.m.s values of vibration velocity 

Shaft Shaft Shaft Shaft 
centerline centerline centerline centerline

Speed of rotation height H1 height H 1 height H1 height H1 

:5225 mm ;: 225 mm :5 8.86 in ;: 8.86 in 

~ 1800 rpm 2.8 mm/s 4.5 mm/s 0.11 in/s 0.177 ¡n/s 

? 1800 rpm 4.5 mm/s 7.1 mm/s 0.177 Inls 0.28 ¡n/s 

9 Maximum size of solid particles 

The maximum sizes of solid spherical particles which can flow through the pump (casing/impeller) 
are presented in Table 9. 

Table 9 Max. size of solid particles 

Impeller type 
Pump size Pump types 

Closed Open Spec. open Vortex Low 
Dulse 

11-32 A P 4 8 - - -
11-40 A P 7 12 - - -
11-50 A P 10 16 - - -
21-50 N P 25 - - 35 -
21-65 A P 16 22 - - -
21-80, 8S A P 23 30 - - -
21-80 N P 45 - - 50 -
22-32 A P - 7 - - -
22-32 W P - 7 - - -
22-40 A P 5 10 60 - -
22-50 A P 8 14 - - -
22-50 N P 25 - - 35 -
22-50 W P 10 18 - 22 -
22-65 A P 12 18 - - -
22-80, 8S A P 18 24 24 - -
22-80 N P 45 - - 50 -
23-40 A P - 9 - - -
23-50 A P 6 12 - - -
23-50 W P 8 20 - - -
31-65 EPP 9 - - - -
31-100,108 A P 25 32 - - -
31-100 EPP 14 18 - - -
31-100 N P 55 - - 60 -
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Impeller type 
Pump size Pump types LowClosed Open Spec. open Vortex pulse 

32 36 - - -31-125,10P A P 

31-150 A P 41 41 -
32-65 A P 9 16 -
32-80, 8S A P 13 22 33 - -
32-80 N P 45 50 -

32-80 W P 14 27 - 30 -
32-100,10S A P 18 24 24 - ­

18 18 - - -32-100 EPP 
32-100 N P 55 - - 60 -
32-100 W P 18 32 - 35 -
32-125,10P A P 26 32 32 -

32-125 W P 26 32 40 -
33-80 N P 45 - - 50 -
33-100, 10S A P 13 18 29 - 6 

33-1 00 N P 55 - - 60 -

33-100 W P 14 30 - 34 -
33-125,10P A P 22 29 29 - 11 

41-150 EPP 29 35 - - -
41-200 A P 43 47 54 
41-200 EPP 35 36 - - -
41-300 A P 46 56 70 - -
42-150 A P 34 38 38 - -
42-150 EPP 29 28 -
42-150 N P 75 - - 80 -
42-200 A P 35 48 49 - -
42-200 EPP 36 36 60 
42-200 N P 85 - - 85 -

42-250 EPP 34 45 -
43-1 00 EPP 16 16 -
43-150 EPP 24 24 -
43-250 A P 54 62 63 - -
43-300 A P 53 54 71 

44-150 A P 27 27 27 - 10 

44-150 N P 75 75 
44-150 W P 27 44 - 50 -

44-200 A P 41 46 46 - 19 

44-200 N P 85 - - 80 -
44-200 W P 41 54 - 60 -
51-250 A P 52 54 54 - 23 
51-300 A P 48 57 69 - 30 

-52-350 A P, EPP 63 63 84 

52-400 A P 73 73 95 - ­
-53-1 00 A P 17 27 - 10 

53-1 00 EPP 17 24 -
53-100 W P 18 37 - 40 -

53-150 A P 29 39 - - 15 

53-1 50 W P 29 52 - 58 -

53-200 A P 35 35 35 - 13 
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Pump size 

53-200 

Pump types 

EPP 

Closed 

32 

Open 

32 

Impeller type 

Spec. open 

35 

Vortex 

-

Low 
pulse 

-
53-200 W P 35 55 - 61 -
53-250 A P 49 49 49 - 20 
53-250 EPP 39 48 - - -
53-250 N P 105 - - 110 -
53-250 W P 49 70 - 77 -
53-300 A P 62 64 64 - 27 
53-300 EPP 41 41 - - -
54-300 EPP 56 71 - - -
54-400 A P 74 74 92 - -
54-400 W P 74 110 - - -
54-500 A P 75 75 113 - -
54-500 EPP 60 - - - -
55-1 00 A P 30 30 - - -
55-200 A P 34 46 - - -
55-250 A P 43 43 43 - -
55-300 A P, EPP 61 68 68 - -
55-300 W P 61 79 - - -
61-500 A P, EPP - 79 98 - -
61-600 A P - 97 121 - -
61-600 WPP, WRP 90 150 - - -
62-400 A P - 61 76 - -

Impeller type
Pump size Pump types 

LowClosed Open Spec. open Vortex pulse
11-1A AT 0.16 0.31 - - -
11-18 AT 0.31 0.47 - - -
11-2 AT 0.41 0.63 - - -
21-2 N T 0.98 - - 1.38 -
21-28 AT 0.63 0.87 - - -
21-3 AT 0.91 1.18 - - -
21-3 N T 1.77 - - 1.97 -
22-1A AT - 0.28 -
22-1A W T - 0.28 -
22-18 AT 0.20 0.39 2.36 - -
22-2 AT 0.31 0.55 - - -
22-2 N T 0.98 - - 1.38 -
22-2 W T 0.39 0.71 - 0.87 -
22-28 AT 0.47 0.71 - - -
22-3 AT 0.71 0.94 0.94 - -
22-3 N T 1.77 - - 1.97 -
23-1 8 AT - 0.35 -
23-2 AT 0.24 0.50 - - -
23-2 W T 0.31 0.79 - - -
31-28 EPT 0.32 - - - -
31-4 AT 0.98 1.26 - - -
31-4 EPT 0.55 0.71 - - -
31-4 N T 2.17 - - 2.36 -
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Impeller type 
Pump size Pump types 

Closed Open Spec. open Vortex Low 
pulse 

31-4C AT 1.26 1.42 - - -
31-6 AT 1.57 1.61 - - -
32-28 AT 0.35 0.63 - - -
32-3 AT 0.51 0.87 1.30 - -
32-3 N T 1.77 - - 1.97 -
32-3 W T 0.55 1.06 - 1.18 -
32-4 AT 0.71 0.94 0.94 - -
32-4 EPT 0.71 0.71 - - -
32-4 NT 2.17 - - 2.36 -
32-4 W T 0.71 1.26 - 1.38 -
32-4C AT 1.02 1.26 1.26 - -
32-4C W T 1.02 1.26 1.57 -
33-3 NT 1.77 - - 1.97 -
33-4 AT 0.51 0.71 1.14 - 0.24 
33-4 N T 2.17 - - 2.36 -
33-4 W T 0.55 1.18 - 1.34 -
33-4C AT 0.87 1.14 1.14 - 0.43 
41-6 EPT 1.42 1.38 - - -
41-8 AT 1.69 1.85 2.12 - -
41-8 EPT 1.85 1.65 - - -
41-12 AT 1.81 2.20 2.75 - -
42-6 AT 1.34 1.50 1.50 - -
42-6 EPT 1.18 1.10 - - -
42-6 NT 2.95 - - 3.15 -
42-8 AT 1.38 1.38 1.38 - -
42-8 EPT 1.54 1.54 - - -
42-8 NT 3.35 - - 3.35 -
42-10 EPT 2.28 2.13 - - -
43-4 EPT 0.63 0.63 - - -
43-6 EPT 0.94 0.94 - - -
43-1 0 AT 2.13 2.44 2.48 - -
43-12 AT 2.09 2.13 2.79 - -
44-6 AT 1.06 1.06 1.06 - 0.39 
44-6 N T 2.95 - - 2.95 -
44-6 W T 1.06 1.73 - 1.97 -
44-8 AT 1.61 1.81 1.81 - 0.75 
44-8 NT 3.35 - - 3.13 -
44-8 W T 1.61 2.13 - 2.36 -
51-10 AT 2.05 2.13 2.12 - 0.91 
51-12 AT 1.89 2.72 2.72 - 1.18 
52-14 A T, EPT 2.56 2.48 3.31 - -
52-16 AT 2.87 3.74 3.74 - -
53-4 AT 0.67 1.06 - - 0.39 
53-4 EPT 0.67 0.94 - - -
53-4 W T 0.71 1.46 - 1.57 -
53-6 AT 1.14 1.54 - - 0.59 
53-6 W T 1.14 2.05 - 2.28 -
53-8 AT 1.38 1.38 1.38 - 0.51 
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Impeller type
Pump size Pump types 

Closed Open Spec. open Vortex Low 
pulse

53-8 EPT 1.26 1.26 - - -
53-8 W T 1.38 2.17 - 2.40 -
53-10 AT 1.93 1.93 1.93 - 0.79 
53-10 EPT 1.85 1.89 - - -
53-1 0 NT 4.33 - - 4.33 -
53-1 0 W T 1.93 2.76 - - -
53-12 AT 2.44 2.52 2.52 - 1.06 
53-12 EPT 2.56 2.17 - - -
54-12 EPT 2.60 2.60 - - -
54-16 AT 2.95 2.91 3.62 - -
54-16 W T 2.91 4.33 - - -
54-20 AT 4.45 4.45 4.45 - -
54-20 EPT 4.09 - - - -
55-4 AT 1.18 1.18 - - -
55-8 AT 1.34 1.81 - - -
55-10 AT 1.69 1.69 1.69 - -
55-12 A T, EPT 2.64 2.68 2.68 - -
55-12 W T 2.40 3.11 - - -
61-20 A T, EPT - 3.11 3.89 - -
61-24 AT - 5.19 5.19 - -
61-24 WPT, WRT 3.54 5.91 - - -
62-16 AT - 2.40 3.00 - ­
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1 Safety measures


WARNING 
Hoisting and transportation instructions are to be strictly followed to avoid 

dropping of crates or, individual assemblies. 

The total gross and net weights of the delivery are always found in the packing list affixed to the 
product or packing.


Special attention is to be paid to the stabilty of 

.. pump + baseplate without motor 

.. exchange unit 

.. bearing unit 

.. bare impeller


The center of gravity of these items should always be checked before hoistings and transportation. 

Personal protective equipment such as helmet, safety shoes and gloves are to be used. 

All lifting accessories and removable components must be capable of withstanding the stresses to 
which they are subjected during transport, assembly and dismantling. 

Lifing ropes used directly for lifting or supporting the pump or pump unit must not include any 
splicing other than at their ends. Textile ropes and slings must not include any knots, connections or 
splicing other than at the ends of the sling, except in the case of an endless sling. 

Lifting accessories must bear the identification of the manufacturer, material and the maximum 
working load. 
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2 Hoisting and transportation


The lifting accessories must always be able to adequately support the hoisted assembly. 

If suitable lifting equipment is not available, heavy assembiíes must be transferred by using skids 
etc. on the ground leveL.


The crates or individual assemblies must never be dropped to the ground during transportation. 
Refer to Figures 1 - 4 for examples of proper lifting techniques. 

The transportation crate is hoisted according to Fig. 1. Permissible lifting points are also marked on 
the crate. 

Fig. 1 

The pump-motor-baseplate-assembly may be hoisted from under the pump suction flange and 
motor or under the baseplate. Fig. 2. 

Fig. 2 

The pump-baseplate-assembly is hoisted from under the pump suction flange and baseplate. Fig. 
3. 
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Fig. 3 

The bare pump is hoisted from under the pump suction flange and bearing housing. Fig. 4. 

Fig. 4 
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1 Purchase inspection


Check carefully that the delivery meets your order and is in accordance with the packing list and 
parts list of the pump. Inform the supplier immediately about any defects or damage observed. 

Do not remove the cover plates or plugs protecting the openings before the installation of pipes. 
Foreign particles inside the pump may damage it at starting. 

Examine the crate and wrapping before discarding them since parts and accessories are sometimes 
wrapped individually or fastened into the crate. 

If the pump unit is not installed immediately, it should be stored under conditions that wil prevent 
deterioration due to damage and/or corrosion. The long-term storage requirements should always 
be specified in the purchase order. 

2 Storage


2. 1 Short -term (less than 3 months)

When it is necessary to store a pump for a short term before the installation, it must be stored in a 
dry location where it cannot be affected by dirt or corrosion. Protection plates on the pump openings 
should not be removed. 

The pump bearings and drive elements must be properly protected against any foreign matter. To 
prevent rusting or seizing, lubricate the pump unit before storing and turn the pump shaft by hand at 
least once every two weeks. 

2.2 Long-term

NOTE 
The grease/oil lubricants must be changed before the pump is taken into use. 

WARNING 
The rust preventives must be cleaned off carefully before the pump is taken into 
use. Solvents containing rust preventives can cause irritation to the skin and/or 

the respiratory system. Prolonged physical contact and breathing of vapor are to 
be avoided.
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If the pump or pump unit is stored for more than 3 months, the following procedures must be 
observed: 

. Store the product in a dry place. 

. Drain any liquid from the pump. 

. Rotate the pump shaft by hand at least once every month to prevent bearing damage. 

· With cast iron pumps equipped with gland packing, remove the gland packings (461) from


the stufing box and apply rust preventives in the stufing box. 

· With oil lubrication, the bearing unit is emptied of oil before the delivery. Fill the bearing unit 
with oil or coat the interior of the unit with a rust preventing film. 

. Apply rust preventing agents to the unprotected parts, such as the shaft end, pump flanges 
and coupling. If necessary, protect the volute casing and shaft sealing with volatile corrosion 
inhibitors. 

. Observe the storage instructions of any accessory equipment (e.g. electric motors) included 
in the delivery. 

. If the pump unit is covered with a plastic sheet, the bottom should remain open to allow for 
ventilation. 
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1 Safety procedures before installation


NOTE 
A pump should have adequate space for proper installation and maintenance 

actions. 

All parts for the installation must be thoroughly cleaned before the installation. All traces of antirust 
agents should be cleaned off from the pump flanges, shaft assembly and drive elements. Avoid any 
damage to installed parts when handling them. 

Personal protective equipment such as helmet, safety shoes and gloves are to be used. 

2 Fastener information


Table 1 shows the rated and maximum moments of torque for fasteners presented in these 
instructions. These shown values are only valid for fasteners where the moment values are not 
separately given.


Table 1 Fastener information


Screw size Moments (Nm) 
Rating Max. value 

Screw size Moments (Ib ft) 
Rating Max. value 

M5 3.5 4.0 3/16 2.6 3.0 
M6 6.0 7.0 1/4 4.4 5.0 
M8 14 18 5/6 10.3 13.0 

M10 30 35 3/8 22.1 26.0 
M12 50 60 1/2 36.9 44.0 
M16 130 160 5/8 96 118.0 
M20 250 300 3/4 184.4 221.0 
M24 420 520 1 309.8 383.0 
M30 800 1000 1 1/8 590.1 738.0 

3 Installation at the site 

NOTE 
When welding the foundation screws, connect the earth clamp to the baseplate, 

never to the pump! 
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The pump base must be sturdy enough to endure vibration, stress and potential forces caused by 
the piping.


The pump base is normally reinforced by making a concrete support stand or equivalent. Also note 
the bottom beams in the foundation or cavities for the different types of foundation screws. 

3. 1 Steel baseplate

Installation using welded foundation screws 

The bottom beams in the foundation are cast in advance according to the dimensional drawing of 
the pump. The strength requirements for the bottom beams are given in Table 2. In order to facilitate 
the alignment of the beams, a so-called concrete frame can be used. The recommended accuracy 
for the installation of the beams is :I 10 mm (:i 0.4 in) in all directions. The actual installation 
becomes much easier, if the upper surfaces are horizontaL. 

Place foundation screws (918) in the fixing holes of the baseplate. The distance between the 
foundation and the lower edge of the baseplate must be at least 50 mm (2 inches). Each foundation 
screw is fixed to the baseplate by means of hexagonal nuts (2 pcs/foundation screw). Fig.1. 

Lower the pre-installed pump-motor-baseplate-assembly onto the floor so that the foundation 
screws are above the beams, and the pump is in its position in the lateral and longitudinal direction. 
Now the foundation screws can be welded to the beams. 

Adjust the position of the baseplate before grouting by turning the hexagonal nuts of the foundation 
screws, until the assembly lies horizontally and at the correct height. 

Table 2 Welded foundation screw 

The capacity of the 

Foundation 
bottom beam (min.) e.g. I-beam

HxBxL 
screw 

M16x160 
M20 x 160 

Fy 

tension N 

8600 
17300 

Fh 

shear N 

7500 
14400 

min. dimensions 
(mm) 

1 00 x 1 00 x 100 

1 00 x 1 00 x 150 
BH 

M24 x 200 28100 23300 120 x 120 x 200 
M30 x 200 39000 32200 140 x 140 x 250 

The capacity of the 

Foundation 

bottom beam (min.) e.g. I-beam 
HxBxL 

screw Fy 

tension 
Ibf 

Fh 

shear Ibf 
min. dimensions 

(in) 

5/8-11 x 6 1900 1700 4x4x4 
3/4-10 x 6 3900 3250 4x4x6 
1-8 x 8 6300 5250 5x5x8 

1 1/4-7 x 8 8775 7250 6 x 6 x 10 
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min. 50 mm 

. (min. 2 inch)


5BU--~ 
Fig. 1 

Installation using grouted foundation screws 

The foundation screw cavities are made in advance (by pouring of concrete, drillng) in the concrete 
frame according to the dimensional drawing of the pump, Table 3 and Fig. 2. The recommended 
accuracy for the location of the cavities is :I 10 mm (0.4 in). 

Place the foundation screws (918) in the fixing holes of the baseplate, taking into account the 
distance between the foundation and the lower edge of the baseplate which must be at least 50 mm 
(2 in) and the minimum dimension U2 according to Table 3. Each foundation screw is fixed to the 
baseplate by means of hexagonal nuts (2 pcs/foundation screw). 

Lift the pre-installed pump and baseplate onto the mounting blocks so that the distance between the 
foundation and the lower edge of the baseplate is at least 50 mm (2 in) and so that the foundation 
screws fit into their cavities and the pump is in its position in the lateral and longitudinal directions. 

Grout the foundation screws. Use only non-shrinking solder concrete of high quality. Allow the 
concrete to set for about 1 or 2 days. 

Remove the mounting blocks and adjust the position of the baseplate before grouting by turning the 
hexagonal nuts until the assembly lies horizontally and at the correct height. 

Table 3 Grouted foundation screws 

Foundation screw 

Size -e (mm) Urnln (rnrn) U2rn1n (rnrn) 

M16 x 250 100 200 160 
M20 x 320 125 250 200 
M24 x 400 125 300 240 
M30 x 450 160 400 300 

Foundation screw 

Size -e (in) Urnin (In) U2rnln (In) 

5/8-11 X 11 4 8 6.25 
3/4-10 x 14 5 10 8 
1-8 x 16 5 12 9.5 

1 1/4- 7 x 19 6.25 15.75 12 
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min. 50 m 

(min. 2 inch 

-~ 
83 

e 

Fig. 2 

Foundation 

The recommended dimensioning for the foundation is given in Fig. 3. The dimensions for baseplate 
are given in the dimensional drawing Baseplate for pump and motor. 

Pour concrete into the mold. The recommended strength grade for the concrete is about 20 MPa 
(2900 psi) (design strength K 20). The motor stand should be filed with concrete. Use concrete to 
prevent water from getting inside the beams. 

The upper surface of the foundation is levelled so that it is slanting in accordance with Fig. 3. Water 
the grouting during its drying to prevent cracking. 

Recheck the alignment of the coupling after the grouting according to section "Installation and 
alignment of coupling". 
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L 1 + min. 110 (4.38 in), when 82 + min. 70 (2.75 in), when 
L 1 '" 2000 (78.75 in) L 1 '" 2000 (78.75 in) 

L1 + min. 140 (5.5 in), when 82 + min. 120 (4.75 in), when 
L 1 ;: 2000 (78.75 in) L 1 ;: 2000 (78.75 in) 

H2 

Fig. 3 

3.2 Concrete baseplate (APP, ARp, ASp, NPp, NRp, NSp, WPp, WRp,
WSP) 

. Place washer (554.6) on foundation screw (918) on the top surface of baseplate between 
hexagonal nut (920.4) and baseplate. 

. Place washer (554.7) on foundation screw (918) on the bottom surface of baseplate (890) 
between hexagonal nut (920.4) and baseplate. 

. Mount riser block (556.1) between baseplate and motor (800). 

. Mount riser block (556.2) between baseplate and volute casing (102) of the pump. 

. Mount riser block (556.3) between baseplate and support foot (183) of the pump. 

Mounting of baseplate using welded foundation screws and grouting 

Lower the baseplate (890) together with the pump and motor onto the foundation so that foundation 
screws (918) fastened to the baseplate fit to the bottom balks in the foundation mounted in advance 
(by grouting, with wedge anchors) and that the pump is approximately horizontal and in place both 
sideways and lengthwise. Next, weld the foundation screws to the bottom balks. Perform fine 
adjustement of the position of the baseplate with hexagonal nuts (920.4) in the foundation screws 
(918) so that the baseplate 890 becomes horizontal (maximum deviation approx. 10 mm/1 m and to 
the correct height.
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554.6 920.4 

980 
554.7 

50mj 
~ 5 

(J 0 Q

918 o 

Fig. 4 

Mounting of baseplate using grouted foundation screws and grouting 

Lif baseplate (890) together with the pump and motor onto mounting blocks (minimum height 50 
mm) so that the foundation screws (918) fit to the holes (shown in the mounting instruction for 
foundation screw (918)) made in advance and that the baseplate (890) is approximately horizontal 
and in place both sideways and lengthwise. Next, grout the foundation screw (918) using 
high-quality, non-shrinking grouting concrete. Allow the concrete to harden for 1 to 2 days. Remove 
the mounting blocks and periorm fine adjustement of the baseplate by turning the hexagonal nuts 
(920.4) in the foundation screw (918) until the baseplate becomes horizontal and to the correct
height. 

After this, build a grouting mould around baseplate so that the mould extends approx.1 0 mm above 
the bottom suriace of baseplate. If the grouting is made considerably higher than recommended 
above, ensure that the outer ends of the T groove rail in the baseplate are not blocked. 

Foundation 

Table 4 Recommended dimensions for grouting are shown 

Baseplateno. 
Dimensions (mm) 

L5min B5min A approx. 

1 1090 640 70 

2 1360 770 80 

3 1590 890 90 

4 1800 960 110 

5 2040 1070 120 

6 2280 1140 130 

7 2520 1260 130 

8 2850 1300 150 

9 3070 1570 150 

L5 

r 85
LI ,~ 10F 
Fig. 5 
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Pour the grouting concrete into the mould. Non-shrinking concrete with a hardness class approx. 
300 MPa is recommended. Try to fill the space under the baseplate at least for the width of 
dimension A given in the table above. Level the top surface of the grouting and make it slanting as 
shown in the figure above. Water the grouting during hardening to prevent cracking. 

Other mounting methods 

Due to its rigidity, the concrete baseplate can also be mounted on mounting feet, vibration dampers, 
rubber sheets etc. of various kinds without grouting. Mounting methods using foundation screw 
given above can also be used without grouting. When using mounting methods without grouting, 
ensure that the external moments directed towards the flanges of the pump do not exceed the 
values given. Support forces must be directed to the bottom of the baseplate at least to an area 
shown in the Table 5, primarily to three points around the mounting holes shown as darker areas in 
the 6.


Table 5 Support surfaces 

Support surface (cm2)
Baseplate no. 
(without reducing the number of holes) 

1 3x10 
2 3x20 

3 3x30 

4 3x40 

5 3x60 

6 3x80 

7 3x110 

8 3x140 

9 3x180 

D 
D D 

'~9il1:~k-

Fig. 6 

When the baseplate is mounted on resilent vibration dampers, rubber sheets etc., pay attention to 
the vibration properties that are affected by for example weights, vibration frequencies and the 
properties of dampers. Deformations that take place in the dampers affect the mounting methods 
used for the pipes of the pump. If the baseplate is not fastened to the foundation, make sure that the 
pump stays in place and that the pump and motor do not fall over. 

4 Instal/ation of the motor on the baseplate


If the motor has not been installed on the baseplate by the pump manufacturer, the installation 
should be carried out as follows: 
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The coupling half on the motor side is warmed up to approx. 100°C (212 OF) and pushed onto the 
motor shaft in such a way that the space between the ends of the shafts is according to the 
dimensional drawing (usually the front face of the coupling is even with the end of the shaft). 

When installng the coupling, also see instructions supplied by the coupling manufacturer. 

The coupling spacer is fastened to the coupling half of the motor without the flexible element. 

Check that the pump is aligned as accurately as possible to the middle of the fixing holes of the 
motor. Lif the motor onto the riser blocks on the baseplate. 

The coupling is aligned according to Section "Installation and alignment of couplings". The alignment 
is carried out by moving the motor vertically by means of the riser blocks or shims which are placed 
under the feet of the motor and laterally by moving the motor and the riser blocks sideways. Please 
note that there is an additional lateral adjustment allowance of 3 mm (0.12 in) in the holes of the 
screws in the riser block 

When installing the motor, special attention should be paid to the clearance of the coupling spacer, 
so that the spacer can be removed without detaching the motor. 

work5 Pipe 


5. 1 Supporting

The pipes must be mounted and supported so that the piping does not exert on the pump forces 
which exceed the values given under item "Safety instructions/Admissible forces and moments on 
pump flanges". When planning the support locations remember the allowance for thermal 
expansion. Fig. 7. 

Fit the pipe flanges accurately to the pump flanges. Flanges which have not been properly aligned 
must not be forced to position. 

Fig. 7 

5.2 Suction pipe below the pump

The suction pipe must be made as short as possible. Avoid points where air pockets or turbulence 
may be formed. 

If the liquid level is below the pump, the suction pipe must gradually rise towardis the pump. A 
sufficient length of the pipe end must be under the liquid level so that air cannot enter the pump. Fig. 
8. 
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Fig. 8 

5.3 Suction pipe above the pump

The suction pipe must descend gradually towards the pump. Fig. 9. 

Fig. 9 

5.4 Extension piece

The cones must be eccentric and in such a position that the upper level will be horizontal, alternative 
A in Fig. 10. If extension pieces are used, they must be formed so that gathering of gases cannot 
occur. At higher consistencies (c;: 4 %), conical pipe parts must be avoided, alternative B in Fig. 10. 

~-~

~-~


Fig. 10
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5.5 Suction pipe design

WARNING 

If there is a possibilty of a dangerous return flow after the shutdown of the pump, 
a nonreturn device shall be installed in the outlet piping. 

CAUTION 
Never use the pump as a support for the piping system. 

If the suction pipe has branches, they must be located as far from the pump as possible, and they 
must be formed advantageously with regard to the flow. The suction pipe must always be made as 
short as possible. Fig. 11.


A shut-off valve must be placed in the discharge pipe after the potential check valve. Before 
commissioning, clean the piping and suction pit carefully. Tools or other things left inside the pump 
wil damage the pump already at testing. 

Fig. 11


6 Auxilary piping


I WARNING 

During operation - leakage of hazardous substances can occur - prepare proper
means for a safe waste removaL. I 
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6. 1 Piping for shaft seal

In order to ensure trouple-free operation of the shaft seal, it must be provided with sealing, flushing 
or cooling liquid in certain applications in accordance with the sectional drawing and the parts list. 
The nominal sizes of the connections are also given in the parts list of the pump. 

The nominal pressure of the liquid must be as high as the nominal pressure of the pump, and its 
maximum temperature must be as high as the maximum temperature of the pump. 

Connect the sealing liquid equipment with the sealing liquid piping. In certain sealing systems, the 
sealing liquid equipment contains a back-pressure valve; see sectional drawing. 

The piping for Quench seals is installed so that the pipe which leaves the seal (021) is continuously 
fallng, the pipe is as short as possible and there are no points throttling the flow, because the v-ring 
seal is not meant for pressurized sealing liquid. Fig. 12. 

Clean the sealing liquid piping carefully before commissioning. 

T 
Fig. 12


6.2 R design degassing piping

The piping for degassing is connected to the degassing outlet (050) of the pump, Fig. 13. The 
degassing outlet can be on the left or right side of the pump depending on the design alternative, 
Fig. 13. The precise size and direction of the connection are shown in the dimensional drawing. 

Design A Degassing on the left Design B Degassing on the right 

Fig. 13


In order to prevent the pumped liquid from flowing out while the pump is not running, the piping is 
often supplied with a shut-off valve (ball valve) equipped with an open-closed actuator. The control 
of the valve must be arranged so that the valve is open while the motor of the pump is running and 
otherwise closed. 

If a separate degassing pump (vacuum pump) is used, there is also a separate vacuum relief valve. 
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The size of the degassing pipe is determined by the amount of gas, the length of the pipe, the risk of 
clogging, etc. The pipe size generally suitable is shown in Table 6. 

Table 6 Suitable pipe sizes for degassing and return circulation 

Outlet size

Pump size Suitable pipe size

050 and 052 

RP1 DN25 DN25 or DN32 

-RP2 DN40 DN40 or DN50 

-RP3 DN40 DN40 or DN50 

-RP4 DN40 DN40 or DN50 

RP5 DN50 DN50 or DN65 

-RP6 DNso DNSO or DN1 00 

6.3 R design return circulation piping

The piping for the return circulation connects the return circulation outlet (052) of the R design with 
the suction pipe of the pump, Fig.14. 

The piping for the return circulation should be installed so as to minimize friction losses. Table 6 
shows the suitable pipe size. The return circulation pipe can be equipped with a shut-off valve and 
sight glass if necessary. 

r-

Fig. 14


6.4 S design degassing piping

Connect the degassing piping to the degassing connection (050) of the pump. The connection can 
be either on the right or left side of the pump. The precise size and direction of the connection are 
shown in the dimensional drawing. 

I WARNING 

Some of the pumped liquid will run out of the degassing connection during 
pumping. Lead and handle this liquid appropriately. I
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The mixture of gas and liquid discharging from the degassing connection is normally led back into 
the process, see examples in Figures 15,16 and 17. 

The suitable pipe size for the degassing piping is determined on the basis of pipe length, clogging 
risk etc. Normally, the suitable pipe size is one corresponding to the size of the degassing 
connection or the following larger size. 

A vacuum relief valve and a pressure gauge, connected to the connection (026) opposite the 
degassing connection, are usually included in the degassing piping. 

i 

lb_ 

Vacuum relief valve 

Pressure gauge 

Degassing pipe 

Fig. 15
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Vacuum relief valve 

Pressure gauge 

__ Degassing pipe


Fig. 16


Vacuum relief valve 

Pressure gauge 

-- Dagassing pipe


Fig. 17 
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7 Installation and alignment of coupling


WARNING 
Before beginning any installation or alignment procedures, make sure the drive 

motor cannot be started by any means. 

NOTE 
Satisfactory performance of the coupling depends on correct installation and 

alignment. 

When applicable, the coupling has already been installed and prealigned at the factory. However, 
the alignment may change due to faulty hoistings, baseplate support, piping support, thermal 
expansion or the like. Therefore check the shaft alignment of the coupling and re-align during the 
following stages:


After supporting of piping and before starting the pump, tighten the fixing screws of the 
pump and align the coupling to the required accuracy. Fig. 19. 

2 After running the pump with water, look for changes caused by the water run. Correct the


changes by altering the supporting of the piping. lighten the fixing screws of the pump and 
align the coupling. 

3 Carry out hot alignment if the temperature of pumped liquid is higher than 100°C (212 oF).


The alignment is carried out during production run immediately after the pump is stopped 
while the pump and the motor are stil at the operating temperature. The need for hot 
alignment depends on the extent of temperature differences and the coupling type chosen. 

Aligment is checked by measuring the angular and parallel misaligments in vertical (6 and 12 
o'c1ocks) and horizontal (3 and 9 o'clocks) directions. During the alignment, the coupling halves have 
to be locked together so that they do not move against each other. If needed, correct the aligment 
by adding and removing shims from under the feet of the motor and shifting the motor horizontally, 
until the shafts are aligned within the given tolerances. Fig. 19. 

Optional alignment blocks can be used to shift the motor horizontally, see Fig. 18. 
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Tl 
tjl'4r'L__j 

Fig. 18


7. 1 Maximum tolerances for coupling alignment

The maximum tolerances for angular and parallel alignments are given in Fig. 19. 

a, - a2 

Z = a, - a2 

Zmax 
o (mm) :5 1500 rpm ;:1500 rpm 

mm 0 mm 0 

- 100 0.08 0.06 0.05 0.04 
101 - 200 0.11 0.05 0.06 0.03 
201 - 300 0.15 0.03 0.10 0.02 

301 - 400 0.20 0.03 0.10 0.02 

Zmax 
o (in) :5 1800 rpm ;: 1800 rpm 

in 0 in 0 

0-4 0.003 0.06 0.002 0.04 
~ 4 - 8 0.004 0.05 0.003 0.03 

~ 8 - 12 0.006 0.03 0.004 0.02 

~12-16 0.008 0.03 0.004 0.02 

Fig. 19 

b, - b2
y 
2 

Ymax 
:5 1500 rpm ;: 1500 rpm 

mm mm 
0.10 0.06 
0.15 0.10 
0.20 0.15 
0.25 0.15 

Ymax 
:5 1800 rpm ;: 1800 rpm 

in in 

0.004 0.003 
0.006 0.004 
0.008 0.006 
0.010 0.006 
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1 Safety procedures before start- up


Before starting the pump for the first time and after service repairs, the following precautionary 
measures are always to be checked carefully to prevent any accidents and to guarantee a 
trouble-free operation of the pump. 

WARNING 
Make sure that the motor cannot be started by any means accidentally during the 

following procedures. 

NOTE 
Pressure containing pump parts are not pressure vessels within the meaning of the 

regulations for pressure vessels. 

I CAUTION 
The pump wil be damaged if run in the wrong direction. 

~ 

1. 1 Leakage test

The pump parts and the piping shall be able to withstand a leakage test before the start-up. 
Leakage, particularly in the suction piping, can seriously reduce the performance of the pump and 
make it impossible to prime the pump before the start-up. 
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1.2 Direction of rotation

Fig. 1 

. Before commissioning, always check the motor for correct rotation. 

. It is imperative to detach the coupling spacer before checking the rotation direction of the 
motor. 

The motor rotation must be counter-clockwise when viewed from the coupling end (D-end, Fig. 1) 
of the motor. (The pump rotation is clockwise when viewed from the coupling end.) 

The direction of rotation must correspond to the arrow sign (972) on the bearing housing (330). 

1.3 Free rotation

Rotate the coupling by hand with the coupling spacer detached. 

1.4 Coupling alignment

Check that the coupling has been properly aligned according to the instructions in Section 
"Installation and alignment of coupling". 

WARNING 
Before starting - all safety devices (e.g coupling guards) must always be correctly 
installed. For explosive areas, guards with non-sparking materials are to be used. 

1.5 Lubrication

WARNING 

A pump unit operating without proper lubrication will damage the bearings and 
cause a pump seizure. Use grease lubrication always when the pump is mounted 

in an inclined position. 
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Check the oil or grease used for the lubrication of both the pump and motor bearings before 
start-up. Condensation or ingress of dirt and water may occur if the pump unit is stored for a long
time before installation and start-up. 

1.6 Shaft seal and sealing water

Depending on the shaft seal fitting used, make sure that the shaft seal piping has been mounted 
correctly and that the sealing liquid pressures, liquid volumes and service intervals correspond to the 
table below.


Table 1 Shaft seal fitings


Fitting FR FE Q BF
Liquid

BN G T 0 
PL01 

PL02 X


PL03 X


PL04 X


PL05 X X 

PC01 X


PP21 X X 

ME01 MC01 MR01 MU01 

ME02 MC02 MR02 X


ME03 MC03 MR03 X


ME04 MC04 MR04 X


ME05 MR05 X


MC20 MR20 X


ME21 MC21 MR21 X


ME22 MC22 MR22 X


MR23 X X 

MR24 X X 

MR25 X X


MR26 X X


MR27 X X 

0501 0521 5501

0502 0522 X


0503 0523 X


OP01 X


OP02 X X


OP03 X X 

OT01 X


FR = Internal circulation 

FE = External flushing liquid; PT + 0.05 MPa, 3 Ilmin ( PT + 7 psi, 0.8 USGPM) 

Q = Unpressurized external sealing liquid; 3 Ilmin (0.8 USGPM) 

BF = Pressurized external flowing sealing liquid; PT + 0.05 MPa (minimum), 3 Ilmin ( PT + 7 psi, 0.8 
USGPM) 

BN = Pressurized external non-flowing sealing liquid; PT + 0.15 MPa (minimum) (PT + 21 psi) 

G = Grease once a week 

T = External temperature-adjusting liquid 31lmin (0.8 USGPM), temperature of outlet liquid at least 
30°C (86°F) below the boiling point of the liquid pumped 
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o = Steam discharge


Impellers with balancing holes (APP/APT, NPP/NPT, WPP/WPT) 

PT= Po-0.005 MPa (-0.725 psi) 

Where PT = pressure behind the impeller (MPa) (psi) 
Po = inlet pressure (MPa) (psi) 

Atmospheric pressure used as reference pressure = 0 MPa (0 psi) 

Impellers without balancing holes (APP/APT, NPP/NPT, WPP/WPT) 

PT = PD + 0.7 x 1 O--ggH - 1.1103 x 1 0-9gn2 ((d2/2)2 - (db/2)2) - 4.4413 x 10-9gn2 ((db/2)2 - (ds/2)2) MPa 

Where PI = pressure behind the impeller (MPa) (psi) 
Po = inlet pressure (MPa) (psi) 
Q = density of the liquid being pumped (kg/m3) 
H = pump head at the operating point in question (m) (ft) 
n = rotating speed of the pump (r/min) 
d2 = impeller back plate diameter (m) (ft) 
db = impeller back vane diameter (m) (ft) 
ds = impeller hub diameter is 0.05 m (0.16 ft) in bearing unit no. 2, in bearing unit no. 3 
0.06 m (0.19 ft), and in bearing unit no. 4 0.07m (0.22 ft)

Atmospheric pressure used as reference pressure = 0 MPa (0 psi) 

The flushing liquid and sealing liquid must fulfill the following quality requirements: 

· maximum particle size 50 ¡.m (0.002 in) 

· maximum solid material content 2 mg/I (0.00027 Ib/in3) 

2 Starting the pump


I WARNING 

The product is meant only for the purpose for which it is sold - never operate 
beyond the intended use described in these instructions. I


I WARNING 

If the pump does not have the S or R design, make sure before starting that the 
pump is suficiently filled with the pumped liquid. I
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CAUTION 
Observe immediately after start-up the instrumentation showing the discharge 

pressure. If the pressure is not quickly reached, stop the motor and check causes 
for the low pressure. 

CAUTION 
If it is necessary to adjust the amount of pumped liquid, do it by adjusting the 

discharge valve. Never use the suction valve for flow adjustment. 

2.1 APp, EPp, NPP and WPP

. Open the valves for sealing water if any, and adjust suitable pressure and flow according to 
Table 1. 

. Check that there is abundant leakage at the gland packing. If there is no continuous 
leakage, slacken the stufing box gland. If this does not help, remove the packings and 
re-pack the stufng box less tight. 

. Fill the pump so that at least the suction pipe and pump casing are filed with liquid. 

. Check that the suction valve is fully open and discharge valve closed. 

. Start the motor. 

. Open the discharge valve gradually until the desired amount of liquid is reached. 

. Check that the gland packing leakage is stil abundant. If not, slacken the stufing box gland 
immediately. If this does not help and the gland packing becomes hot, stop the pump and 
find out the reason for the disturbance. When the gland packing has been operating 
trouble-free for 10 minutes it may be tightened. lighten it by turning the hexagonal nuts 
approx. 1/6 turns at a time at 5 - 10 minutes' intervals until the leakage is at least 30 - 80 
drops a minute. While tightening, make sure that the stuffing box gland remains 
perpendicular to the shaft. 
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2.2 R design pump

. Open the sealing liquid valves of the pump and of the potential degassing pump and adjust 
the flow rate to a suitable level in accordance with Table 1. 

· Make sure that the suction valve is fully open and that the discharge valve is closed. 

· Start the motor of the degassing pump if there is one. 

· Adjust the desired vacuum by means of the vacuum relief valve (Fig.2): 

Undo the locking nut (6) which locks the valve spindle (2). 

Turn the valve bushing (3) to the desired direction while holding the valve spindle (2) in 
place. When you turn the bushing (3) clockwise, the vacuum grows as the force of the spring 
(4) closing the valve spindle (2) increases. When you turn the bushing (3) counterclockwise,
the vacuum reduces as the force of the spring (4) decreases. 

When the desired vacuum is reached, lock the valve spindle (2) to the bushing (3) with the 
locking nut (6). 

6 

3 

4 

2 

7 

5 

Fig. 2 

. Start the motor. 

. Open the degassing valve between the pump and the potential degassing pump. 

. Open the discharge valve carefully until the desired liquid volume is reached. 

. If the pump is used as a self-priming pump, do not open the discharge valve until the 
degassing pump has sucked the pump full of liquid, the pump starts to pump and the 
pressure starts to rise on the discharge side. 
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. Make sure that the pumped liquid does not flow out through the degassing connection. If it 
does, reduce the vacuum created by the degassing pump by means of a potential vacuum 
relief valve. The sealing liquid may flow out through the degassing connection. 

2.3 S design pump

. Open the flushing liquid valves and adjust the pressure and flow rate to a suitable level in 
accordance with Table 1. 

Let the flushing liquid flow for about 1 to 2 minutes so that all necessary spaces are filed 
with the liquid. 

. Make sure that the suction valve is fully open and that the discharge valve is closed. 

. Start the motor. 

· Adjust the desired vacuum by means of the vacuum relief valve in the same manner as in 
the R design pump. 

· When the pump starts to pump and the pressure on the discharge side rises, open the 
discharge valve until the desired liquid volume is reached. If the pump and suction pipe are 
full of liquid, the pressure wil rise immediately after starting. If the pump is empty when 
being started, it takes some time for the pressure to rise. 

3 Controls during the first run 

I WARNING 
Personal injuries may occur if personal protective equipment is not used when 

servicing the product. When pumping hazardous liquids, skin and eye protection I


are required.


CAUTION 
Do not operate the pump below the minimum recommended flow or with the 

discharge valve closed. Cavitation or recirculation can lead to a quick pump failure. 

By controlling the pump operation and output regularly, the possible need for service and repair can 
be anticipated. In this way, the pump efficiency is kept high, the process is trouble-free and the 
maintenance costs are low. 

Control the temperature of the gland packing and maintain the leakage at 30 - 80 drops/minute by 
adjusting the stuffing box gland. 
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The flow and pressure of sealing water must be kept at the enclosed values given by the seal 
manufacturer. 

Check the temperature and vibration of bearings through regular measurings. If one or the other 
increases, it may be a sign of incorrect lubrication or bearing damage. The measuring studs (SPM, 
M8 x 24) are in the bearing housing for controllng the bearings. 

Also, any noises from the pump and its vibration have to be controlled and the reasons for unusual 
noises or vibration detected. 

The condition of the coupling can be monitored with a stroboscope through the perforation in the 
coupling guard. 

4 Shut-down procedure 

. Close the discharge valve to prevent the pumped liquid from flowing back. 

. Close the degassing valve between an R design pump and a potential degassing pump. 

. Stop the motor. 

. Stop the motor of a potential degassing pump. 

. Close the suction valve if there is reason to doubt that the pumped liquid wil flow out of the 
suction piping. 

. Close the cooling and flushing liquid valves, if any. 

· If the pump has a sealing liquid valve, it cannot be closed until the pump has been drained or 
until at least the pressure has been relieved from the pump. 

During longer shut-downs, the pump must be checked every now and then. Turn the shaft manually 
a few times. If the pumped liquid congeals easily or the pump is exposed to freezing, drain the pump 
and suction piping for the shut-down period. 

5 Controls after the first run 

NOTE 

Correct final alignment is essential for the proper functioning of the pump unit. 

When the pump unit has run for a sufficient length of time to bring the pump and motor up to the 
normal operating temperature, check the coupling alignment according to Section "Installation and 
alignment of coupling". 

With hot liquid pumps, check the tightness of the casing cover fixing screws. Adjust torque in 
accordance with the reference values. 

With pumps equipped with gland packing, check proper leakage from the stuffing box. 



AHLSTARTM Process Pumps SULZER 
Operation 
COYRIGHT C SULZR PUMPS FINLA OY Version 11 :. / 20010910/ Replaces 20000301 / en / N14805/ Page 9 (12) 

With pumps equipped with mechanical seals, ensure that the flushing or cooling supplies are 
functioning adequately. 

Make sure that the sealing water system is working properly. 

Check that there is no overheating in the pump or motor bearings. 

6 Trouble-shooting -operation


During the start-up period, problems are mostly caused by pump selection mistakes, poor process 
design, operational mistakes or foreign objects in the process. 

During the long-term operation of a pump unit, problems are mostly caused by random failures, 
process changes or corrosion and wear. 

Problems can normally be traced to either poor maintenance or exceeding the limitations for the 
intended use of the pump. 

The following problem tracing analysis includes the most common malfunctions and their possible 
causes. If the pump does not function properly, it is important to trace the actual reasons, so that the 
repairs and required modifications can be done without delay. Tables 2 - 9.


Table 2 Symptom: Pump not delivering liquid 

Probable cause: Remedy: 
Wrong direction of rotation Change the direction of rotation acc. to the arrow 

sign on the bearing unit 
Pump not adequately primed or a vapor lock in the 
suction pipe (P design) Reprime the pump and suction piping 

Flushing liquid is not on (S design) Open the flushing liquid valve 
Difference between inlet pressure and vapor 
pressure too small Check the suction piping arrangements 

Air leakage in suction opening, suction piping or Check the suction piping. Readjust the shaft seal 
shaft seal (P and S design) 

Suction piping, suction valve or impeller clogged Check the suction piping and the pump for any 
obstructions 

Rotational speed too low Check the speed requirements/limitations 
Flow resistance of the piping higher than the head Check resistancies and reduce losses 
generated by the pump 

Unexpected air/gas content in the pumped liquid Consult manufacturer for further instructions 
Suction tank level low Check the required inlet/suction head 

Table 3 Symptom: Insufficient head 

Probable cause: Remedy: 
Unexpected air/gas content in the pumped liquid Consult manufacturer for further instructions 
Unexpected viscosity of the pumped liquid Consult manufacturer for further instructions 
Suction piping, suction valve or impeller clogged Check the suction piping and the pump for any 

obstructions 
Rotational speed too low Check the speed requirements/limitations 
Wrong direction of rotation Change the direction of rotation aee.to the arrow 

sign on the bearing unit 
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Probable cause: Remedy: 
Flow resistance of the piping higher than the head Check resistancies and reduce losses 
generated by the pump 

Pressure containing pump parts Check the pump and replace defective parts, if 
worn/damaged/clogged necessary 
Suction tank level low Check the required inlet/suction head 

Table 4 Symptom: Insufficient (or irregular) flow 

Probable cause: 
Vapor lock in the suction pipe i (P design) 
Suction head too high 

Difference between inlet pressure and vapor 
pressure too small 

Air leakage in suction opening, suction piping or 
shaft seal (P and S design) 

Unexpected air/gas content in the pumped liquid 

Unexpected viscosity of the pumped liquid 

Suction piping, suction valve or impeller partially 
clogged 
Rotational speed too low 

Flow resistance of the piping higher than the head 
generated by the pump 

Pressure containing pump parts 
worn/damaged/clogged 

Remedy: 
Reprime the pump and suction piping 

Check that the suction valve is fully open and that 
the suction line is unobstructed 

Check the suction piping arrangements 

Check the suction piping and readjust the shaft seal 

Consult manufacturer for further instructions 

Consult manufacturer for further instructions 

Check the suction piping and the pump for any 
obstructions 
Check the speed requirements/lmitations 

Check resistancies and reduce losses 

Check the pump and replace defective parts, if 
necessary 

Table 5 Symptom: High power consumption


Probable cause: 
Rotational speed too high 

Wrong direction of rotation 

Flow resistance of the piping much higher/lower than 
the head generated by the pump 

Unexpected specific gravity of the pumped liquid 

Unexpected viscosity of the pumped liquid 

Pump and motor incorrectly aligned 

Crooked or eccentric shaft 

Rotating objects or pump parts chafing inside the 
pump 

Pressure containing pump parts 
worn/damaged/clogged 
Mechanical tightness of pump components 

Remedy: 
Check the speed requirements/limitations 

Change the direction of rotation acc.to the arrow 
sign on the bearing unit 

Check the piping arrangements 

Consult manufacturer for further instructions 

Consult manufacturer for further instructions 

Realign the pump and motor assembly, make sure 
there is no strain on the pump. 

Reassemble the pump and renew the shaft and 
bearings, if necessary 

Reassemble the pump and check the clearances 

Check the pump and replace defective parts, if 
necessary 
Reassemble the pump and check the clearances 

Table 6 Symptom: Excessive noise and/or vibration 

Probable cause: Remedy: 
Difference between inlet pressure and vapor Check the suction piping arrangements 
pressure too small (cavitation) 

Unexpected air/gas content in the pumped Iiqud Consult manufacturer for further instructions 
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Probable cause: 
Air leakage in suction opening, suction piping or 
shaft seal (P and S design) 

Suction piping, suction valve or impeller clogged 

Rotational speed too low 

Flow resistance of the piping higher than the head 
generated by the pump 

Pump functioning below the recommended minimum 
flow (cavitation) 

Pump foundation not rigid enough 

Inadequate piping support exerting strain on the 
pump 
Pump and motor incorrectly aligned 

Crooked or eccentric shaft 

Rotating objects or pump parts chafing inside the 
pump 
Pressure containing pump parts worn/damaged/ 
clogged 
Mechanical tightness of pump components 

Bearings worn or loose 

Inadequate or excessive lubrication 

Impeller damaged or out of balance 

Table 7 Symptom: Bearings wear rapidly


Probable cause: 
Pump and motor incorrectly aligned 

Crooked or eccentric shaft 

Rotating objects or pump parts chafing inside the 
pump 

Impeller damaged or out of balance 

Inadequate or excessive lubrication 

Badly installed and/or dirty bearings 

Remedy: 
Check the suction piping/readjust the shaft seal 

Check the suction piping and the pump for any 
obstructions 
Check the speed requirements/lmitations 

Check resistancies and reduce losses 

Check the pumping system requirements 

Strengthen the foundation 

Check the piping support requirements 

Realign the assembly, make sure there is no strain 
on the pump. 

Reassemble the pump and renew the shaft and 
bearings, if necessary 

Reassemble the pump and check the clearances 

Check the pump and replace defective parts, if 
necessary 
Reassemble the pump and check the clearances 

Reassemble the pump and replace the bearings, if 
necessary 
Check the pump for proper lubrication 

Reassemble the pump and replace the impeller, if 
necessary 

Remedy: 
Realign the pump assembly, make sure there is no 
strain on the pump. Replace the bearings, if 
necessary. 
Reassemble the pump and straighten or replace the 
shaft 
Reassemble the pump and check the clearances 

Reassemble the pump and replace the impeller, if 
necessary 
Check the pump for proper lubrication 

Renew bearings, if necessary. Check the quality and 
amount of lubricant 

Table 8 Symptom: Pump overheats/seizes


Probable cause: 

Pump not adequately primed (P design) 

Flushing liquid is not on (S design) 

Difference between inlet pressure and vapor 
pressure too small 

Remedy: 
Reprime the pump and suction piping 

Open the flushing liquid valve. 

Check the suction piping arrangements. The pump 
may operate below the recommended minimum 
flow (cavitation) 
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Probable cause: Remedy: 
Pump functioning below the recommended minimum Check the pumping system requirements 
flow (cavitation) 

Pump and motor incorrectly aligned Realign the assembly, make sure there is no strain 
on the pump 

Bearings worn Reassemble the pump and replace the bearings, if 
necessary 

Crooked or eccentric shaft Reassemble the pump, straighten or renew the shaft 

Impeller damaged or out of balance Reassemble the pump and replace the impeller, if 
necessary 

Rotating objects or pump parts chafing inside the Reassemble the pump and check the clearances 
pump 
Discharge valve closed Open the discharge valve 

Discharge valve clogged Check the pipe and flush it if necessary 

Table 9 The liquid pumped flows out through the degassing connection (R design)


Probable cause: 
Inlet height too high 

Pump speed too small 

Degassing vacuum too high 

Degassing piping and recirculation piping incorrectly 
installed 

Recirculation piping clogged 

Remedy: 
Check the suction height limits 

Check the speed requirements and restrictions 

Adjust the degassing vacuum by means of the 
vacuum relief valve 

Check the installation instructions for auxiliary piping 

Make sure that there are no obstacles in the 
recirculation piping 
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1 General


NOTE 

Preventive maintenance is also a relevant safety factor. 

NOTE 

If the pump performance does not fulfil the process requirements, the pump is to be 
disassembled and inspected. All worn parts should be changed to new genuine 

spare parts. 

Regular and systematic preventive and predictive maintenance can extend the product lifetime and 
requires fewer repairs and spare parts. Monitoring of instrumentation and physical examinations are 
a vital part of today's quality maintenance. We recommend that the maintenance system includes a 
historical record kept for each pump, its condition and performance. This wil help to prevent sudden 
failures and aid in case of possible fault tracing analyses. In the process industries, one process 
downtime caused by a pump normally costs much more than the price of the pump. 

Preventive maintenance consists of the following actions: 

. Bearing lubrication 

. Temperature, noise, vibration monitoring and inspections 

. Monitoring the discharge pressure, capacity and power demand 

. Inspections regarding corrosion and wear 

. Shaft seal monitoring 

. Regular pump washdowns 

. Monitoring the pump and pipings for leakage 

· Quarterly checks of the tightness of critical fasteners, such as foundation screws and pump 
& motor fasteners onto the baseplate 

General measuring instruments for pump operation are presented in Table 1. 
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Table 1 Measuring instruments


Fixed Instruments: Portable instruments: 

Pressure gauges & Vibration analysers 
indicators 

Flow meters Tachometers 
Ammeters/wattmeters/ Thermometers 
voltmeters 

Speed indicators Noise level indicators 
Temperature detectors Ultrasonic indicators (wall 

thickness) 
Vibroswitches 
Any fixed or portable instruments may in themselves 
create a possible failure and require regular monitoring to 
ensure their correct functioning. 

2 Grease lubrication


All the grease-lubricated bearings have been lubricated before the shipment. The pump has one 
cylinder roller bearing unit and two single row angular contact ball bearings (O-system, Table 2). 

Table 2 Pump bearings 

Bearing unit Impeller side Coupling side 
1 NUP 307 ECJ BECBM 7308 
2 309 ECJ 7310 
3 311 ECJ 7312 
4 313 ECJ 7314 
5 317 ECJ 7318 
6 320 ECJ 7322 

SKF designation. If bearings by other manufacturers 
are used, the corresponding bearing types are 
required. 

Amounts of lubricants and re-Iubrication intervals are described in Table 3 and in Table 4 depending 
on the speed of rotation. 

Table 3 Initial and re-Iubrication (50 Hz speeds of rotation) 
Re-Iubrication interval 1) 

Bearing 
Initial lubrication (g) Re-Iubrication (g) (hours, bearing hOUSing temperature 

unit ~+55 °C (+130°F)) 
Impeller 

side 
Coupling 

side 
Impeller 

side 
Coupling 

side 
740 
rpm 

980 
rpm 

1480 
rpm 

2950 
rpm 

1 30 50 10 15 16000 12000 8000 3000 
2 55 85 15 25 14000 1 0000 6500 2500 
3 85 135 20 30 12000 8000 6000 2000 
4 145 210 25 40 1 0000 7500 5000 -

5 220 390 40 60 8500 6000 3500 -
6 250 450 50 70 8500 6000 - -

1) Every 15 ° C / 27 ° F rise in the surface temperature shortens the lubrication interval to a half. 



SULZER
AHLSTARTM Process Pumps 
Preventive maintenance 
COYRIGHTCSUL2RPUMPSfINLADOY Version 11 ;. /20030130/ Replaces 20010910/ en / N14806 / Page 3 (12) 

Table 4 Initial and re-Iubrication (60 Hz speeds of rotation) 
Re-Iubrication interval 1) (hours, 

Initial lubrication Re-Iubrication bearing housing temperature 

Bearing .s+55 °C /+130 OF) 

unit Impeller 
side 

Coupling 
side 

Impeller 
side 

Coupling 
side 890 1180 1780 3540 

(g) (oz) (g) (oz) (g) (oz) (g) (az) 
rpm rpm rpm rpm 

1 30 1.0 50 1.8 10 0.4 15 0.5 14000 1 0000 6500 2500 
2 55 2.0 85 3.0 15 0.5 25 0.9 12000 8500 5000 2000 
3 85 3.0 135 4.8 20 0.7 30 1.0 10000 7000 4000 1500 
4 145 5.0 210 7.4 25 0.9 40 1.4 9000 6500 3500 -
5 220 7.8 390 13.8 40 1.4 60 2.1 7500 5000 2500 -
6 250 8.9 450 16.0 50 1.8' 70 2.5 7500 5000 - -

1) Every 15 ° C /27 ° F rise in the surface temperature shortens the lubrication interval ta a half. 

2. 1 Grease grades

CAUTION ~ 

Never mix diferent grease grades (consistency, thickeners). The mixed grease 
becomes softer and does not lubricate the bearings properly. :1


NOTE 
All greasing equipment and fittings used must be clean to prevent any impurities 

from entering the bearing housing.


NOTE 
The surface temperature of the bearing unit can temporarily rise after regreasing 

due to an excess amount of grease. 

For normal conditions when the bearing housing surface temperature is below +80 °C (+175 oF), we 
recommend lithium or lithium-calcium-based mineral greases for roller bearings, such as: 

· Esso Beacon 2
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· Shell Alvania EP2


· SKF LGMT2


· Neste Yleisrasva 2


· Klüber Centoplex EP2


The first re-Iubrication should be done before the initial commissioning of the pump. 

If the bearings run hotter and the surface temperatures are above +80 °C (+ 175 0 F), we recommend 
the use of the following special greases: 

· Esso Unirex N3


· SKF LGHT3


· Shell Limona LX1


· Klüber Staburax NBU 8 EP


These special greases can also be used with surface temperatures below +80 °C (+175 oF). 

Always consult the pump manufacturer about the use of any special greases (not mentioned in 
these instructions). 

3 Oi/lubrication 

I CAUTION

For delivery, the bearing housing of the pump has been emptied of oiL. Remember torefill it before starting. II 

For lubrication, use only high-quality mineral oils, the viscosity of which is ISO VG 46. 

· Esso Teresso 46


· Shell Tellus Oil S46 

· Mobil DTE Oil Medium


· Neste Paine 46


· Klüber Crucolan 46


· Tebo Larita Oil 46 

Viscosity of oil at the operating temperature must not be below 12 cSt (65 SSU). The operating 
temperature is ca 15 °C (27 ° F) higher than the surface temperature of the bearing housing. 
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3. 1 First oil fillng

Without using the constant level oiler 

642 g
642.2 

Fig. 1 

Unscrew the venting device (672) and add oil up to the middle of the larger sight glass (642), Fig. 1. 
Smaller sight glass (642.2) will stay totally under oil leveL. When pump is running oil level in the 
larger sight glass can be little variable. With lower speed oil level can go little bit lower and higher 
speed go little up (air is mixing into oil). If oil level is so low that it can be seen in smaller sight glass 
more oil must be added so that small sight glass is fully under oil leveL. Screw the venting device 
(672) back in place. See the oil volumes in Table 6. 

With using the constant level oiler 

672 

642 638 

Fig. 2 

4 Install the constant level oiler (638) in the bearing unit. 

5 Adjust the constant level oiler (638) to the correct height (0 mm) and tighten the locking 
screw. 

6 Unscrew the venting device (672), add oil up to the middle of the sight glass (642) and screw 
the venting device (672) back in place. 

7 Undo the glass cup of the constant level oiler (638) and fil it with oil, and place the glass cup 
of the constant level oiler (638) back in place. 
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3.2 Oil change

After commissioning, oil should be changed for the first time after about 100 hours of operation and 
thereafter according to Table 5 and more often if the operating conditions cause contamination or 
change in other properties of the oil used. 

Table 5 Oil changes 

Bearing housing Oil change 
sunace temperature interval 

65°C (150 OF) 1 year 

75 °C (170 OF) 6 months 

Table 6 Oil volumes 

Bearing unit Oil volume (I) Oil volume (quart) 
1 0.2 0.2 
2 0.5 0.5 
3 0.6 0.6 
4 0.9 0.9 
5 2.2 2.3 
6 3.7 3.7 

4 Temperatures


During operation, the following surface temperatures are to be observed regularly: 

. volute casing (102) 

. bearing housing (330) 

. shaft seal, measured on the casing cover (161) (P design) 

. casing (100) measured at both the suction impeller and mechanical seal (S design) 

. motor (800) 

The reasons for any deviations in temperatures are to be checked immediately to prevent further 
and more serious damage. 

5 Noise and vibration analysis


A regular follow-up of the pump noise and vibration gives a good view regarding the condition and 
wear of bearings and also other wearing parts of the pump. This enables timely predictive 
maintenance routines and reduces the potential for unexpected shut-downs. Admissible vibration 
severity values are presented in Section "Safety instructions/Balance and vibration". 
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6 Discharge pressure


A regular control of the pressure generated by the pump, the rated flow and the power need of the 
drive unit gives a good view regarding the condition and wear of the hydraulic parts of the pump. 
The follow-up enables such preventive maintenance actions as clearance adjustments or parts 
renewals to be scheduled accordingly. 

7 Corrosion and wear


When the pumps are operating under corrosive and/or abrasive conditions, a regular follow-up of 
wall thicknesses in the casing and casing cover is necessary. When the wall thickness has worn 
more than the permitted corrosion allowance of 3 mm (0.12 in), the mechanical durability (pressure 
limits) stated in these instructions is no longer guaranteed. In wear-resistant pumps 0/, the 
corrosion and wear allowance in the volute casing is 50 % of the wall thickness. 

8 Shaft seal monitoring


CAUTION 
The dry running of mechanical seals wil damage the sliding surfaces and cause 

leakage of pumped liquid. 

8. 1 Gland packing

Gland-packed pumps must be checked regularly to ensure that there is a slight leakage from the 
gland. An excessively tight gland causes wear to the shaft sleeve and increased power demand. 
Refer to the instructions in Section "Operation/Controls during the first run" 

8.2 Mechanical seal

Mechanical seals are normally installed and adjusted at the factory before the delivery. The general 
principle is that the mechanical seal does not leak at alL. The lifetime of a mechanical seal depends 
on the cleanliness and lubricating properties of the pumped liquid and the sealing liquid. If the 
mechanical seal 
 leaks, stop the pump and replace the mechanical seaL. 

8.3 Dynamic seal

The expeller (604) design of the dynamic seal prevents the leakage of pumped liquid through the 
stuffing box during operation. During shut-down, the leakage is prevented by the static seal design 
(435). 
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9 Pump washdown


The pump is designed to prevent external liquids from entering the bearing unit. However, direct 
spraying of high-pressure water to the labyrinth rings (423) must be avoided. 

10 Maintenance of shaft seals 

I WARNING 

Always stop the motor before any of the following maintenance actions to the 
pump.Make sure that the motor cannot be started by any means accidentally

during the repairs. I


I WARNING 

Always drain the pump before dissassembling the shaft seal.When pumping 
hazardous liquids, make sure that there is no trapped liquid remaining in pumpparts. I 

WARNING 

Never use gland packing material containing asbestos. It may cause a health 
hazard. 

10. 1 Gland packing

· Remove the used gland packing from the stufing box housing by using a flexible extraction 
tool (Fig. 3). Clean the stuffing box housing and open any clogged sealing liquid holes. 
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Fig. 3 

. If there are scratches or wearing marks on the shaft wearing sleeve (part 524 in Table 7) or 
in the stuffing box housing, replace the damaged parts. 

· We recommend the use of precompressed gland packings. However, if you need to cut the 
packings from a sealing band, proceed as follows: turn four rounds (five in an EPP pump) of 
the sealing band around a wooden pattern having the same thickness as the shaft wearing 
sleeve (part 524 in Table 7) and use a sharp knife to cut the packing rings straight and 
axially without overdimensioning or underdimensioning, Fig. 4. The dimensions of the 
stuffing box housing and the total length of the band to be cut without working allowances 
are given in Table 7. 

Fig. 4 

· When packing new packing rings, be very precise, and keep the parts clean. 

. Lubricate the shaft sleeve and packing rings lightly with oiL. 

. Push the first packing ring tightly against the neck bush. The ends of the rings must be 
exactly against each other. 

. The second ring is placed against the first one so that the joints are at 1800 angle to each 
other, Fig. 5. 

. Next put the lantern ring or plate into the seal chamber. 

. Fit also the last two rings (three in EPP pump) with the joints at 1800 (1200 in EPP pump) 
angle to each other. 

. After all the packing rings and the lantern ring have been fitted, tighten the nuts of the 
stuffing box gland by hand. 

. The shaft seal is taken into use according to Section "Operation/Controls during the first 
run". 
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Table 7 Dimensioning of stuffing box 

a 

524 

Bearing 
unit 

APP, NPP and WPP 

Stuffing box
0d x 00x a 

(mm) 

APP, NPP and WPP 

Total length of the 
packing ring (mm) 

Gland Static seal of 
packing dynamic seal 

EPP 

Stuffing box
0d x 00 x a 

(mm) 

EPP 

Total length of 

the packing ring 
(mm) 

1 40 x 60 x 10 640 256 - -

2 50 x 70 x 1 0 770 308 - -
3 60 x 85 x 12.5 930 372 55 x 75 x 10 1050 
4 70 x 95 x 12.5 1050 420 70x95x12.5 1320 

5 90 x 122 x 16 1350 540 90 x 122 x 16 1690 
6 1 00 x 132 x 16 1460 584 1 05 x 132 x 16 1830 

Bearing 
unit 

APT, NPT and WPT 

Stuffing box 
0d x 00 x a 

(in) 

APT, NPT and WPT 

Total length of the 
packing ring (in) 

Gland Static seal of 
packing dynamic seal 

EPT 

Stuffing box 
0d x 00 x a 

(in) 

EPT 

Total length of 

the packing ring 
(in) 

1 1 5/8 x 2 3/8 x 3/8 25 10 - -

2 2 x 2 3/4 x 3/8 31 12 - -

3 23/8 x 3 3/8 x 1/2 42 14 11/4x3x3/8 42 

4 23/4 x 3 3/4 x 1/2 52 16 23/4 x3 3/4 x 1/2 52 

5 31/2 x 4 3/4 x 5/8 67 21 31/2 x 4 3/4 x 5/8 67 

6 3.937 x 5.198 x 5/8 58 23 3.937 x 5.198 x 5/8 72 
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Gland packing The static seal of dynamic seal 

1. 1st ring 1 st ring 
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2nd ring 
3rd ring 
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Fig. 5 

10.2 Mechanical seal

Mechanical seals do not normally require any preventive maintenance actions during their operation.
If any problems occur, the whole seal package is normally renewed. 

10.3Dynamic seal 

Dynamic seals do not normally require any preventive maintenance actions. During the first years of 
operation, the static seal (435) can yet wear so much that some leakage can occur during 
stoppages. The static seal is again functional when sliding the thrust ring (475) towards the volute 
casing so long that the leakage stops. The thrust ring must always be secured with the grub screws 
(904) during operation. This adjustment can be done several times during the lifetime of the static
seaL. The wear allowance of the static seal is about half of its thickness. If the seal has worn more or 
otherwise damaged, it must be replaced with a new one. Gland packings used with the dynamic seal 
are serviced in accordance with item "Gland packing". 
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11 Adjustment of clearance between sideplate and impeller 

If the pump has an adjustable sideplate (135), the clearance between the impeller and sideplate is 
adjusted without disassembling the pump as follows (Fig. 6): 

135 

230 

Fig. 6 

· Slacken the hexagonal nuts (920.1) of the adjusting screws (909). 

If the pump is provided with a vortex impeller, move the sideplate using the adjusting screws 
so that there is a minimum of stagger between the volute casing and sideplate. 

· One by one, turn each adjusting screw counterclockwise until the sideplate touches the 
impeller. Then turn the adjusting screws clockwise 1/3 turns to obtain a 0.5 mm (0.02 in) 
clearance between the sideplate and impeller. 

· After the adjustment, tighten the hexagonal nuts, whereby the adjusting screws wil be 
locked. The adjusting screw must not turn during tightening. 

· By turning the coupling by hand, check that the pump can rotate freely. 

· The sideplate can be adjusted altogether 3 - 4 mm (0.12 - 0.16 in) (5 - 6 mm (0.20 - 0.24 
in) in pumps with W design) towards the impeller. If further adjustment is needed, change 
the impeller and sideplate in order to keep the right clearance. 
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1 Safety procedures before any repairs


WARNINGI 

When pumping hazardous liquids, secure that there is no trapped liquid remaining 
in pump parts. 

Pumps which convey hazardous media must be carefully decontaminated before 
any repairs. Skin and eye protection are required during decontamination. 

Precautions are needed for personal or environmental safety. 
Some of the disassembled parts and assemblies are heavy, unstable and due to 
design requirements they contain sharp edges (e.g. impeller, sideplate, casing 

cover). Use proper hoistings and supports to prevent personal injury. I


2 Necessary equipment / tools


2. 1 Normally available working tools: 

· Hoisting accessories. Note the safety requirements! 

· Wrenches for hexagonal screws 

sizes (mm): 13, 14, 16, 18, 19, 22, 24, 30 

sizes (in): 1/2,9/16,3/4,7/8,15/16,11/8 

· Allen wrenches for socket head screws


sizes (mm): 2.5,4,5,6,8,10,14


sizes (in): 3/32, 5/32, 3/16, 1/4,5/16,3/8,1/2 

· Torque wrenches for moments (Nm): 30, 50, 130, 250, 420, 800 

- for hexagonal, sizes (mm): 18,24,30

- for socket head, sizes (mm): 8, 10, 14, 17, 19, 22

moments (Ibft): 20, 40, 95, 185, 310, 590 

- for hexagonal, sizes (in): 3/4,15/16,1 1/8

- for socket head, sizes (in): 5/16, 3/8, 1/2, 5/8, 3/4, 7/8

· Hooked wrenches, sizes (SKF): HN8, HN10, HN12, HN14, HN18, HN22


. Extractors 

. Bearing heater 

· Dial indicators 
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· Cleaning agents & equipment


. Lubricating agents & equipment 

2.2 Special tools

. Detachment tool for the casing wear ringlsideplate. Fig. 4. 

. Pipe punch series for roller bearings. Fig. 11. 

. Pipe punch series (coupling & impeller side) for deflectors, Fig. 15. 

. Securing tool for impeller head screw, Fig. 27. 

3 Disassembly 

NOTE 

Ensure that all eventual spare parts are available before the disassembly. 

3. 1 Preliminaries

1 Close the discharge valve.


2 Stop the motor. Make sure that the motor cannot be started by any means during the repair. 

3 Close the suction valve.


4 Drain the pump carefully. For this, use the hexagonal plug (903.1) potentially situated at the 
bottom of the volute casing (102), Fig. 1. 
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Fig. 1 

5 Remove the optional drip pan (749) by unscrewing the two hexagonal screws (901.1). 

6 Disconnect potential pipes and equipment (700) relating to degassing, recirculation and shaft 
seaL. 

7 Remove the guard jacket (686) and coupling (840) spacer. 

8 Drain oil from an oil-lubricated bearing housing by unscrewing the hexagonal plug (903.5).


3.2 Detachment of exchange unit

Unscrew the hexagonal screws (901.1) of the adapter (344) or the casing cover (EPP) and 
the hexagonal screws (901.8) of the support foot from the baseplate (890), Fig. 2. 

2 Suspend the exchange unit by a hoist at the maintenance opening of the adapter or 
underneath the adapter. 

3 Pull out the exchange unit by using the hexagonal screws (901.1).
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Fig. 2 

3.3 Detachment of casing wear ring (closed impeller of APP and EPP)

The casing wear ring (502.1) between the closed impeller and volute casing and also the casing 
wear ring (502.2) between the impeller and casing cover in the EPP pump can be removed with a 
suitable tool by using the three notches situated under the casing wear ring, Fig. 3. 

502.125Ù~ 

25 ~ 

Fig. 3 

3.4 Detachment of sideplate

1 Unscrew the three hexagonal nuts (920.1 or 920.9 for EPP pump). Fig. 4. 

2 Turn the potential adjusting screws (909) counter-clockwise. As a result the sideplate 
protrudes out. 

3 The sideplate can now be removed with a proper tool from the volute casing. 
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Fig. 4 

3.5 Detachment of impeller

1 Fasten the exchange unit firmly to a vice. Fig. 5. 

2 Unscrew the socket head screw (914.1) of the impeller (230). 

3 Prevent the shaft (210) from rotating at the coupling (840) end. 

4 Detach the impeller by turning it counter-clockwise. Push e.g. pieces of wood between the 
impeller vanes to ease the detachment. Never use metal bars or the like, because they 
might damage the impeller vanes. Fig. 6. 

230 

'';~11­

Fig. 5 

Fig. 6 
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3.6 Detachment of shaft seal

Refer to the sectional drawing of the shaft seal when reading through these instructions. 

CAUTION 
The threaded hole in the casing cover is only meant for lifting the casing cover. 

Gland packing, fittings PL01, PL02, PL03 and PL04 (APPIAPT, NPPINPT, 
WPPIWPT) 

1 Unscrew the hexagonal screws (901.2) of the casing cover (161). 

2 By using the said screws as extractors, draw the casing cover out of the adapter (344). In 
heavier casing covers, there is a threaded hole (size M8) for lifting the cover by using an eye 
screw. All parts belonging to the gland packing, except the shaft wearing sleeve (524), wil 
stay in the casing cover. 

3 Unscrew the hexagonal nuts (920.2) and remove the two-piece stuffing box gland (452). 
The neck bush (456), gland packings (461) and lantem ring (458) can now be drawn out of 
the casing cover. 

4 Detach the shaft wearing sleeve from the shaft with an extractor. 

5 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Gland packing, fiting pe01 (APPIAPT) 

1 Unscrew the hexagonal screws (901.2) of the casing cover (161). 

2 By using the said screws as extractors, draw the casing cover out of the adapter (344). In 
heavier casing covers, there is a threaded hole (size M8) for lifting the cover by using an eye 
screw. All parts belonging to the gland packing, except the shaft wearing sleeve (524), will 
stay in the casing cover. 

3 Unscrew the hexagonal nuts (920.2) and remove the cooling insert (442) with o-ring (412.9). 
The neck bush (456), gland packings (461) and the lantem ring (458) can now be drawn out 
of the casing cover. 

4 Detach the shaft wearing sleeve from the shaft with an extractor. 

5 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Gland packing, fiting PL05 (EPPIEPT) 

Unscrew the hexagonal screws (901.2). 

2 Remove the casing cover (161) from the adapter (344) by using the above screws as 
extractors. The parts of the gland packing, excluding the shaft wearing sleeve, will come off 
too. 

3 Unscrew the hexagonal screws (901.12) and remove the dual stuffing box gland (452). The 
gland packings (461) and the plate (550.1) can now be pulled out of the casing cover. 

4 Pull out the shaft wearing sleeve (524) from the shaft, if necessary use an extractor.
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5 When necessary, the stuffing box housing (451) and the flange (723) can be removed from 
the casing cover by unscrewing the hexagonal screws (901.11). 

6 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Gland packing, fitting PP21 (EPPIEPT) 

1 Unscrew the hexagonal screws (901.2). 

2 Remove the casing cover (161) from the adapter (34) by using the above screws as 
extractors. The parts of the gland packing, excluding the shaft wearing sleeve, wil come off 
too. 

3 Unscrew the hexagonal screws (901.12) and remove the dual stuffing box gland (452). The 
gland packings (461) and the lantern ring (458) can be pulled out of the casing cover. 

4 Pull out the shaft wearing sleeve (524) from the shaft, if necessary use an extractor.


5 When necessary, the stuffing box housing (451) and the flange (723) can be removed from 
the casing cover by unscrewing the hexagonal screws (901.11). 

6 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Mechanical seal, fittings ME01, ME02, ME03 and ME05 (APPIAPT, NPPINPT) 

1 Unscrew the hexagonal nuts (920.2). 

2 Unscrew the hexagonal screws (901.2). 

3 By using the said screws as extractors, draw the casing cover (161) out of the adapter (344). 
In heavier casing covers, there is a threaded hole (size M8) for lifting the cover by using an 
eye screw. All parts belonging to the mechanical seal (433) will remain on the shaft. 

4 The mechanical seal can now be removed from the shaft and dismantled according to the 
seal manufacturer's instructions. 

5 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Mechanical seal, fittng ME03 (ARPIART) 

1 Open the two hexagonal screws (901.2) of the casing cover (161). 

2 By using the above mentioned screws as extractors, push the casing cover (161) and cover 
(160) out of the adapter (344). The gasket (400.3) may be replaced if needed. 

3 The casing cover and cover may be detached from each other, so that the condition of the 
o-ring (412.6) and the gasket (400.3) may be checked and replaced if needed. 

4 Pull the expeller (235) off the shaft by levering against the adapter. The rotating parts of the


mechanical seal (433) follow with the expeller. 

5 Special care should be taken not to damage the sliding surfaces of the mechanical seaL. The 
mechanical seal can be removed from the expeller by undoing the locking screws of the 
seaL. 

6 Unscrew the hexagonal nuts (920.2) of the adapter (344) and lever the adapter out of the 
bearing housing (330) guide making use of the two slots at the interface of the bearing 
housing. 

7 The stationary seat (475) of the mechanical seal (433) can be removed from the adapter. 
Special care should be taken not to damage the sliding surfaces of the seaL. 
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Mechanical seal, fittings ME02 and ME03 (ASPIAST, NSPINST, WSP/WST) 

1 Unscrew the hexagonal screws (901.2). 

2 Remove the casing cover (161) by levering from the slot between the casing cover and 
adapter (344). 

3 Remove the suction impeller (231) from the shaft. Pull the shaft wearing sleeve (524) from 
the shaft.Therotating part of the mechanical seal (433) wil come.off, too, and the static part 
wil remain in the cover plate for seaL. 

Notice the compressor rings (487.1) between the suction impeller and shaft wearing sleeve. 

4 Pull the casing (100) out of the guideway in the adapter with the help of hexagonal screws


(901.2). Detach the cover plate for seal (471.2) by unscrewing the hexagonal screws 
(914.2). 

5 The rotating part of the mechanical seal can now be removed from the shaft wearing sleeve 
and the static part from the cover plate for seaL. Make sure not to damage the sliding 
surfaces. 

6 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Mechanical seal, fitting ME04 (APPIAPT, NPPINPT) 

1 Unscrew the hexagonal nuts (920.2). 

2 Unscrew the hexagonal screws (901.2). 

3 By using the said screws as extractors, draw the casing cover (161) out of the adapter (344). 
In heavier casing covers, there is a threaded hole (size M8) for lifting the cover by using an 
eye screw. All parts belonging to the mechanical seal (433) will remain on the shaft. 

4 The mechanical seal can now be removed from the shaft and dismantled according to the 
seal manufacturer's instructions. 

5 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Mechanica/sea/, fittngs MC01, MC02, MC03, MC04, MC20, MC21 and MC22 
(APPIAPT, NPPINPT) 

1 Unscrew the hexagonal nuts (920.2). 

2 Unscrew the hexagonal screws (901.2). 

3 By using the said screws as extractors, draw the casing cover (161) out of the adapter (344). 
In heavier casing covers, there is a threaded hole (size M8) for lifting the cover by using an 
eye screw. All parts belonging to the mechanical seal (433) wil remain on the shaft. 

4 The mechanical seal can now be removed from the shaft and from the casing cover and 
dismantled according to the seal manufacturer's instructions. 

5 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

seal, fittings MC20, MC21 and MC22 (EPPIEPT)Mechanical 

1 Unscrew the hexagonal nuts (920.2). 

2 Unscrew the hexagonal screws (901.2). 
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3 Push the casing cover (161) out of the adapter (344) by using the above screws as 
extractors. The mechanical seal (433) together with integrated parts will remain on the shaft. 

4 The mechanical seal can now be removed from the shaft and dismantled in accordance 
with the seal manufacturer's instructions. 

5 Unscrew the hexagonal screws (901.3) and detach the adapter by using the above screws 
as extractors. 

Mechanical seal, fitings MR01, MR02, MR03 and MR05 (APP/APT, NPPINPT, 
WPP/wPT) 

1 Unscrew the hexagonal nuts (920.2). 

2 Unscrew the hexagonal screws (901.2). 

3 By using the said screws as extractors, draw the casing cover (161) out of the adapter (344). 
In heavier casing covers, there is a threaded hole (size M8) for lifting the cover by using an 
eye screw. All parts belonging to the mechanical seal (433) will remain on the shaft. 

4 The mechanical seal can now be removed from the shaft and dismantled according to the 
seal manufacturer's instructions. 

5 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Mechanical seal, fiting MR04 (APPIAPT, NPPINPT, WPP/WPT) 

1 Unscrew the hexagonal nuts (920.2). 

2 Unscrew the hexagonal screws (901.2). 

3 By using the said screws as extractors, draw the casing cover (161) out of the adapter (344). 
In heavier casing covers, there is a threaded hole (size M8) for lifting the cover by using an 
eye screw. All parts belonging to the mechanical seal (433) wil remain on the shaft. 

4 The mechanical seal can now be removed from the shaft and dismantled according to the 
seal manufacturer's instructions. 

5 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Mechanical seal, fitting MR04 (EPP/EPT) 

1 Unscrew the hexagonal screws (901.14). 

2 Unscrew the hexagonal screws (901.2). 

3 Push the casing cover (161) out of the adapter (344) by using the above screws as 
extractors. The mechanical seal (433) together with integrated parts wil remain on the shaft. 

4 The mechanical seal can now be removed from the shaft and dismantled in accordance with 
the seal manufacturer's instructions. 

5 Unscrew the hexagonal screws (901.3) and detach the adapter by using the above screws 
as extractors. 

Mechanical seal, fittings MR20, MR21 and MR22 (APPIAPT, NPPINPT, WPP/wPT) 

1 Unscrew the hexagonal nuts (920.2). 

2 Unscrew the hexagonal screws (901.2). 
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3 By using the said screws as extractors, draw the casing cover (161) out of the adapter (34). 
In heavier casing covers, there is a threaded hole (size M8) for lifting the cover by using an 
eye screw. Most of the mechanical seal (433) together with integrated parts wil remain on 
the shaft. Part of the seal wil remain on the casing cover. 

4 The mechanical seal can now be removed from the shaft and dismantled according to the 
seal manufacturer's instructions. 

5 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Mechanical seal, fittings MR20, MR21, MR22, MR23, MR24 and MR25 (ASPIAST, 
NSPINST, WSP/WST) 

1 Detach the pipe (700.2) with the peripheral equipment from the casing (100). 

2 Unscrew the hexagonal screws (901.2). 

3 Detach the casing cover (161.2) by levering from the slot between the casing cover and 
adapter (344). 

4 Remove the suction impeller (231) from the shaft. The rotating part of the mechanical seal 
(433) wil come off, too, and the static part will remain in the casing. 

Notice the compressor rings (487.1) between the suction impeller and mechanical seaL. 

5 Pull the casing (100) out of the guideway in the adapter with the help of hexagonal screws


(801.2). 

6 The static part of the mechanical seal is detached from the casing (100) by unscrewing the 
hexagonal screws (901.2). 

7 The rotating part on the atmospheric side of the mechanical seal can be removed from the 
shaft by slackening the hexagonal screws (901.2). 

Mechanical seal, fitting MR20 and MR21 (EPPIEPT) 

1 Unscrew the hexagonal nuts (920.2). 

2 Unscrew the hexagonal screws (901.2). 

3 Pull the casing cover (161) out of the adapter (344) by using the above screws as extractors.


The mechanical seal (433) together with integrated parts will remain on the shaft. 

4 The mechanical seal can now be removed from the shaft and dismantled in accordance with 
the seal manufacturer's instructions 

5 Unscrew the hexagonal screws (901.3) and pull the adapter out by using the above screws 
as extractors. 

Mechanical seal, fittings MR26 and MR27 (EPPIEPT) 

1 Unscrew the hexagonal nuts (920.2). 

2 Unscrew the hexagonal screws (901 .2). 

3 Pull the casing cover (161) out of the adapter (344) by using the above screws as extractors.


The mechanical seal (433) together with integrated parts will remain on the shaft. 

4 The mechanical seal can now be removed from the shaft and dismantled in accordance with 
the seal manufacturer's instructions 
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5 Unscrew the hexagonal screws (901.3) and pull the adapter out by using the above screws 
as extractors. 

Mechanical seal, fiting MU01 (APPIAPT) 

1 Unscrew the hexagonal screws (901.2). 

2 By using the said screws as extractors, draw the casing cover (161) out of the adapter (344). 
In heavier casing covers, there is a threaded hole (size M8) for lifting the cover by using an 
eye screw.


3 The rotating part of the mechanical seal (433) wil remain on the shaft. 

4 The cover plate for seal (471) and the static part of the mechanical seal can be detached 
from the casing cover by unscrewing the screws (914.2). 

5 The mechanical seal can now be removed from the shaft and dismantled according to the 
seal manufacturer's instructions. 

6 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Static seal, fitting SS01 (ASPIAST, NSPINST, WSP/WST) 

1 Unscrew the hexagonal screws (901.2). 

2 Detach the casing cover (161) by levering from the slot between the casing cover and 
adapter (344). 

3 Detach the suction impeller from the shaft (231). 

Notice the compressors rings (487.1) between the suction impeller and shaft wearing sleeve. 

4 Pull the casing (100) out of the guideway in the adapter with the help of hexagonal screws


(901.2). Detach the cover plate for seal (471.2) and static seal (435) from the casing by 
unscrewing the hexagonal screws (914.2). 

5 Pull the shaft wearing sleeve (524) out of the shaft.


6 Unscrew the hexagonal screws (901.3) of the adapter and pull the adapter out by using the 
same screws as extractors. 

Dynamic seal, fittings OS01, OS02 and OS03 (APPIAPT, NPPINPT, WPP/WPT) 

1 Unscrew the hexagonal screws (901.2). 

2 Detach the casing cover (161.2) by levering from the slot between the casing cover and 
adapter (344). In heavier casing covers, there is a threaded hole (size M8) for lifting the 
cover by using an eye screw. 

3 Detach the expeller (604) from the shaft. 

4 By using the hexagonal screws (901.2) as extractors, draw the stuffing box housing (451) 
out of the guiding in the adapter. 

5 The cover plate for seal (471.2) and the static seal (435) can be detached by unscrewing the 
hexagonal nuts (920.2). 

6 Unscrew the grub screws (904) and detach the thrust ring (475) from the shaft. 

7 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 
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Dynamic seal, fitings 0821, 0822 and 0823 (APPIAPT, NPPINPT, WPP/wPT) 

1 Unscrew the hexagonal screws (901.2). 

2 Detach the casing cover (161.2) by levering from the slot between the casing cover and 
adapter (344). In heavier casing covers, there is a threaded hole (size M8) for lifting the 
cover by using an eye screw. 

3 Detach the expeller (604) from the shaft. 

4 Unscrew the hexagonal nuts (920.2). 

5 By using the hexagonal screws (901.2) as extractors, pull the stuffing box housing (451) out 
of the guideway in the adapter. 

6 Loosen the hexagonal screws (904.2) and pull the thrust ring (475.2) out of the shaft. 

7 Remove the static seals (435) and cover plates for seal (471.2 and 471.3) from the shaft. 

8 Unscrew the grub screws (904) and detach the thrust ring (475) from the shaft. 

9 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws. 

Dynamic seal, fittings DP01, DP02 and DP03 (APPIAPT, NPPINPT, WPP/wPT) 

1 Unscrew the hexagonal screws (901.2). 

2 Detach the casing cover (161.2) by levering from the slot between the casing cover and 
adapter (344). In heavier casing covers, there is a threaded hole (size M8) for lifting the 
cover by using an eye screw. 

3 Remove the expeller (604) from the shaft. 

4 By using the hexagonal screws (901.2) as extractors, draw the stuffing box housing (451) 
out of the guideway in the adapter. 

5 The stuffing box gland (452). gland packings (461), lantern ring (458) and neck bush (456) 
can be removed from the cover plate for seal (471) by unscrewings the hexagonal nuts 
(920.2). 

6 Unscrew the grub screw (904) and detach the shaft wearing sleeve (524) from the shaft. 

7 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 

Dynamic seal, fitting DT01 (APPIAPT, NPPINPT, WPP/wPT) 

1 Unscrew the hexagonal screws (901.2). 

2 Detach the casing cover (161.2) by levering from the slot between the casing cover and 
adapter (344). In heavier casing covers, there is a threaded hole (size M8) for lifting the 
cover by using an eye screw.


3 Remove the expeller (604) from the shaft. 

4 By using the hexagonal screws (901.2) as extractors, draw the stuffing box housing (451) 
out of the guideway in the adapter. 

5 The cover plate for seal (471.2), static seal (435) and throttling bush (542.3) can be 
detached by unscrewing the hexagonal nuts (920.2). 

6 Unscrew the grub screws (904) and detach the thrust ring (475) from the shaft. 

7 Unscrew the hexagonal screws (901.3) of the adapter and draw the adapter out by using the 
same screws as extractors. 
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3.7 Disassembly of bearing unit

NOTE 

Always renew the bearings once they have been removed from the shaft. 

1 Fasten the bearing unit firmly to a vice at the bearing housing (330). Fig. 7. 

2 Detach the coupling half (840) using an extractor. 

3 Unscrew the hexagonal screws (901.4) of the bearing cover (360). Remove the guard end 
(685). 

4 Draw the bearing cover out by using the hexagonal screws (901.4). As a result, the deflector 
(507) wil also come off. Fig. 8. 

5 Strike the pump side end of the shaft (210) with a soft hammer, whereupon the shaft with its 
bearings will come off the bearing housing. Simultaneously the other deflector (507) also 
comes off. Fig. 9. 

330 

it9~í: 
Fig. 7 

360~ 9~1'~5r


Fig. 8 

507 21 0 i-I .. .. i: ~ 

Fig. 9 
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6 Fasten the shaft with its bearings to a vice and detach the bearing nut (923) and lockwasher 
(931). Fig.10.


7 Detach the bearings (320.1, 320.2) from the shaft with an extractor or by means of a 
hammer and a punch. 

320.1 320.2

931 923


I ~


Fig. 10 

4 Reassembly


4. 1 Preliminaries

· Clean all gasket suriaces and fittings from rust and layers. 

. Inspect for unusual erosion, pitting and wear in parts. 

. Inspect keyways and bores for damage. 

. Inspect the pump and baseplate for cuts and cracks. 

4.2 Reassembly of bearing unit

NOTE 
It is absolutely necessary to place the bearings correctly according to the O-system 

(so called Back- To-Back-Design). 

Check the shaft (210) with its shaft wearing sleeve (524) in a span. Their maximum radial 
difference is 0.05 mm (0.002 in). 

2 Fasten the shaft to a vice with the impeller end of the shaft upwards. Use soft sheets 
between the vice clamp jaws to avoid shaft damages. Heat the cylinder roller bearing (320.1) 
to ca + 100°C (+212 OF) and push it onto the shaft. Remember to place the spacer ring of 
the bearing on the shaft shoulder side. Fig. 11. 

3 Let the bearing cool down. Then tap it tightly by the inner ring against the shoulder using a 
pipe punch. Rotate the pipe punch between the blows. 

4 Tum the shaft so that the coupling side is upwards, fasten it to a vice. Fig. 12. 
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5 Heat the two angular contact ball bearings (320.2) to approx. +100 °C (+212 OF) and push


them onto the shaft. Let the bearings cool down. 

210 ~ 
320.1 

Bearing 
unit (mm) 1 2 3 4 5 6 

0d 37 47 57 67 87 105 
00 50 60 71 80 100 115 

Lmin 185 205 220 280 320 360 

Bearing 
unit (in) 1 2 3 4 5 6 

0d 1.45 1.85 2.25 2.65 3.45 4.13 
00 2.00 2.35 2.80 3.15 3.95 4.53 

Lmin 7.3 8.1 8.7 11.0 12.4 14.2 

Fig. 11 

Fig. 12
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6 Place the lockwasher (931) on the shaft.


7 Tighten the angular contact ball bearings by means of the bearing nut (923) tightly against 
the shaft shoulder, use a suitable hooked wrench. 

8 Bend the lockwasher tooth into the bearing nut slots. 

9 Tighten the bearing housing (330) vertically to the vice with the coupling side upwards. Fig. 
13. 

10 Tap the labyrinth ring (423) into the bearing housing (330) with a soft hammer. Make sure 
that the water holes in the labyrinth ring wil end up underneath. Fig. 13. 

330 

423 

Fig. 13


11 Tap the labyrinth ring (423.2) into the bearing cover (360.1) with a soft hammer. Make sure 
that the water holes in the labyrinth ring wil end up underneath. Fig. 14. 
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L- 507

, I 901.4

=i 
¡= 685 

412.5 

I I 
, , 

360.1 
I I 

~507

t 

Fig. 14


12 Heat the bearing housing first slightly (max. +80 °C I +176 OF) to ease the installation of the 
shaft unit. 

13 Lower the shaft carefully into the bearing housing. Make sure not to damage the labyrinth 
ring in the bearing housing. 

14 Grease the o-ring (412.5) of the bearing cover lightly and stretch it into its groove. 

15 Set the bearing cover cautiously into its place. Make sure that the water holes in the 
labyrinth ring wil end up underneath. Place the coupling guard end (685) on the bearing 
cover. Secure these to the bearing housing with the hexagonal screws (901.4). 

16 Tighten the hexagonal screws (901.4) of the bearing cover. 

17 Place the deflectors (507) with care onto the shaft by using e.g. a special pipe punch shown 
in Fig. 15. Grease the rubber lip before installation. 
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L 

Bearing Coupling side Impeller side 
unit (mm) 0d 00 Lmin 0d 00 Lmin 

1 24 35 160 30 35 160 
2 32 45 180 40 45 180 
3 42 55 195 50 55 195 
4 48 65 250 60 65 250 
5 75 85 290 80 85 290 
6 90 100 320 90 100 320 

Bearing Coupling side Impeller side 
unit (in) 0d 00 Lmin 0d 00 Lmin 

1 1.0 1.378 6.3 1.181 1.378 6.3 
2 1.25 1.772 7.1 1.575 1.772 7.1 

3 1.625 2.165 7.7 1.969 2.165 7.7 
4 1.875 2.559 10.0 2.362 2.559 10.0 
5 3.0 3.346 11.5 3.150 3.346 11.5 
6 3.375 3.937 12.6 3.543 3.973 12.6 

Fig. 15


4.3 Assembly of shaft seal

Refer to the sectional drawing of the shaft seal when reading through these instructions. 

Gland packing, fittngs PLot, PL02, PL03 and PL04 (APPIAPT, NPPINPT, 
WPP/wPT) 

1 Fix the adapter (344) to the bearing housing (330) with the hexagonal screws (901.3).


2 Place the casing cover (161) on a horizontal surface with the sealing cavity upwards.


3 Place the neck bush (456) to the bottom of the sealing cavity. 

4 Put the shaft wearing sleeve (524) in an upright position to the middle of the sealing cavity. 
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5 Insert the first two gland packings (461), the lantem ring (458), the other two gland packings


and the two-piece stuffing box gland (452). Tighten the hexagonal nuts (920.2) by hand. 

6 Push the casing cover with gland packing parts onto the shaft. Check that the shaft wearing 
sleeve is placed towards the shaft shoulder. 

7 Attach the casing cover to the adapter with hexagonal screws (901.2).


Gland packing, fitting PC01(APP/APT) 

1 Fix the adapter (344) to the bearing housing (330) with the hexagonal screws (901.3).


2 Place the casing cover (161) on a horizontal surface with the sealing cavity upwards. 

3 Place the neck bush (456) to the bottom of the sealing cavity. 

4 Put the shaft wearing sleeve (524) in an upright position to the middle of the sealing cavity. 

5 Insert the first two gland packings (461), the lantern ring (458), the other two gland packings


and cooling insert (442) with o-rings (412.9). Tighten the hexagonal nuts (920.2) by hand. 

6 Push the casing cover with gland packing parts onto the shaft. Check that the shaft wearing 
sleeve is placed towards the shaft shoulder. 

7 Attach the casing cover to the adapter with hexagonal screws (901.2).


Gland packing, fitting PL05 (EPP/EPT) 

1 Fix the adapter (344) to the bearing housing (330) with the hexagonal screws (901.3).


2 Place the o-rings (412.1 and 412.2) into their proper grooves in the stuffing box housing 
(451 ). 

3 Grease the o-rings slightly and push the stuffing box housing together with the incorporated 
parts into the casing cover (161). Fix the stuffing box housing into the casing cover by 
means of the flange (723) and the hexagonal screws (901.11). 

4 Place the casing cover (161) together with the incorporated parts on a table with the stuffing 
box upwards.


5 Place the shaft wearing sleeve (524) upright in the middle of the stuffing box. 

6 Install the two gland packings (461), the plate (550.1), the three remaining gland packings


and the dual stuffing box gland (452). Tighten the hexagonal screws (901.12) manually. 
Refer to and follow the detailed instructions in "Preventive maintenance/Shaft seal 
monitoring/Gland packing". 

7 Push the casing cover (161) together with the incorporated parts onto the shaft. Push 
especially the shaft wearing sleeve (524) so far that it is against the shaft shoulder. 

8 Fix the casing cover into the adapter by means of screws (901.2).


Gland packing, fiting PP21 (EPP/EPT) 

1 Fix the adapter (344) to the bearing housing (330) with the hexagonal screws (901.3).


2 Place the o-rings (412.1 and 412.2) into their proper grooves in the stuffing box housing 
(451 ). 

3 Grease the o-rings slightly and push the stuffing box housing together with the incorporated 
parts into the casing cover (161). Make sure that the lubrication holes of the casing cover 
and the stuffing box housing match together. Fix the stuffing box housing into the casing 
cover by means of the flange (723) and the hexagonal screws (901.11). 



SULZER
AHLSTARTM Process Pumps 
Corrective maintenance 

COPYRIGHT C SULZR PUMPS fINLAD OY Version 11 ;. /20020520 / Replaces 20010910 / en / N14807 / Page 20 (36) 

4 Place the casing cover (161) together with the incorporated parts on a table with the stuffing 
box upwards.


5 Place the shaft weanng sleeve (524) upright in the middle of the stuffing box. 

6 Install the two gland packings (461), the lantern nng (458), the three remaining gland


packings and the dual stuffing box gland (452). lighten the hexagonal screws (901.12) 
manually. Refer to and follow the detailed instructions in "Preventive maintenance/Shaft seal 
monitoring/Gland packing". 

7 Push the casing cover (161) together with the incorporated parts onto the shaft. Push 
especially the shaft wearing sleeve (524) so far that it is against the shaft shoulder. 

8 Fix the casing cover into the adapter by means of screws (901.2).


Mechanical seal, fittings MEOt, ME02, ME03 and ME05 (APPIAPT, NPPINPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Mount the mechanical seal (433) parts into the cover plate for seal (471) and onto the shaft 
wearing sleeve (524) according to the seal manufacturer's instructions. Make sure that the 
cylinder pin (562.2) is in the proper positon. 

3 Place the gasket (400.2) in the cover plate for seal (471). Fix the cover plate for seal on the 
casing cover (161) with the flange (723). lighten the hexagonal nuts (920.2). 

4 Push the casing cover (161) together with the incorporated parts onto the shaft. Fix the 
screws (901.2). 

5 Push the shaft wearing sleeve (524) together with the incorporated parts onto the shaft 
against the shoulder.


Mechanical seal, fiting ME03 (ARPIART) 

Press the stationary seat of the mechanical seal (433) with its o-ring into the adapter (344) 
without damaging the sliding surface of the seaL. 

2 Fix the adapter (344) to the bearing housing (330) with the hexagonal nuts (920.2) of the


studs (902.1). Do not damage the sliding surface of the seaL. 

3 Fix the rotating part of the mechanical seal (433) on the expeller (235), making sure it fits 
tightly against the shoulder and lock it with the locking screws of the seaL. The sliding 
surfaces must not be damaged. 

4 Push the expeller with seal onto the shaft. 

5 Fit the o-ring (412.6) on the cover (160).


6 Fit the gaskets (400.3) in their places between the cover (160) and the casing cover (161)


and between the cover (160) and the adapter (344). 

7 Fix the combination of cover and casing cover to the adapter with hexagonal screws (901.2).


Mechanical seal, fitings ME02 and ME03 (ASPIAST, NSPINST, WSP/WST) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Push the casing (100) into its guideway into the adapter (344). 

3 First, push the shaft wearing sleeve (524) and then the series of compressor rings (487.1)


onto the shaft. 

4 Push the suction impeller (231) onto the shaft. Do not install o-rings (412.6), the parts of the 
mechanical seal (433) nor the cover plate for seal (471.2) yet. 
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5 Measure the gap between the suction impeller (231) and casing (100), and adjust it 
according to table 1 by taking off or adding compressor rings (487.1). While measuring the 
gap, make sure that both the casing and the suction impeller are tightly in their guideway 
pressed all the way to the bottom. 

Table 1 Gap between the suction impeller and casing 

Gap
Bearing unit 

mm in 

1 0.2 - 0.3 0.008 - 0.02 
2 0.2 - 0.3 0.008 - 0.012 
3 0.2 - 0.3 0.008 - 0.012 
4 0.25 - 0.35 0.010 - 0.014 
5 0.3 - 0.4 0.012 - 0.016 

Measure the gap between the end of the suction impeller hub and the casing. The gap is 
bigger at the vanes of the suction impeller, since the front face of the vanes is slightly 
conicaL. 

Once the gap between the suction impeller and casing is correct, the gap between the 
suction impeller and the casing cover (161) wil also become automatically correct. 

6 After adjusting the gap, remove the suction impeller, shaft wearing sleeve and casing again


so as to perform the actual assembly. 

7 Fasten the cylinder pins (562.1 and 562.2) into the cover plate for seal (471.2) and casing 
(100). 

8 Install the static part of the mechanical seal (433) into the cover plate for seal (471.2). Make


sure that the position of the static part in relation to the cylinder pin is correct. Place the 
o-ring (412.8) into the groove in the cover plate for seaL. Install the cover plate for seal into 
the casing (100) with hexagonal screws (914.2). 

9 Install the casing (100) with its parts into its guideway into the adapter (344). 

10 Install the rotating part of the mechanical seal (433) into place into the shaft wearing sleeve 
shaft.(524) and push the shaft wearing sleeve onto the 


11 I nstall the needed the compressor rings (487.1) onto the shaft. 

12 Place the o-ring (412.6) into its groove and then push the suction impeller (231) onto the 
shaft. 

13 Install the o-ring (412.7) into its groove in the casing (100). 

14 Install the casing cover (161) into its guideway into the adapter (344). Make sure that the 
cylinder pin (562.2) goes into its hole in the casing cover. Fix the screws (901.2). 

Mechanical seal, fittng ME04 (APP/APT, NPPINPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Mount the mechanical seal (433) parts into the cover plate for the seal (471) and onto the 
shaft wearing sleeve (524) according to the seal manufacturer's instructions. Make sure that 
the cylinder pin (562.2) is in the proper position. 

3 Place the gasket (400.2) in the cover plate for seal (471). Fix the cover plate for seal on the 
casing cover (161) with the flange (723). Tighten the hexagonal nuts (920.2). 
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4 Push the plate (550) onto the shaft. Make sure that the rubber lip on the outer edge of the 
plate comes to the bearing side. Fig. 16 

I. A:! 0.3 (0.01 in) i)13 r 550

-=- --+


Fig. 16


5 Push the v-ring (413) onto the shaft. The distance of the v-ring from the shaft shoulder is 
shown in Table 2. The use of an installation sleeve helps to get the v-ring perpendicularly 
with respect to the shaft. Grease the lip of the v-ring slightly. 

Table 2 v- ring positon, fitting ME04 

Bearing Seal size ø Distance A 
unit mm in mm in 

1 35 1.38 81.5 3.21 

2 45 1.77 80.5 3.17 
3 55 2.17 88.5 3.48 
4 65 2.56 88.5 3.48 
5 85 3.35 102.5 4.04 
6 95 3.74 102.5 4.04 

6 Push the casing cover (161) together with the incorporated parts onto the shaft. Fix the 
screws (901.2). 

7 Push the shaft wearing sleeve (524) together with the incorporated parts onto the shaft 
against the shoulder.


8 Continue installation according to item "Installation of impeller". 

9 After all other parts have been installed, push the plate (550) into the groove in the cover


plate for seal (471) so that the entire rubber lip settles straight in the groove. Fig. 17. To 
make sure that the lip is correctly situated, use a tool shown in Fig. 18. Place the tip of the 
tool into the groove and turn around the cover plate for seaL. 
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Fig. 17 
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Fig. 18


Mechanical seal, fittings MC01, MC02, MC03, MC04, MC20, MC21 and MC22 
(APPIAPT, NPPINPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Mount the mechanical seal (433) into the casing cover (161). Follow the instructions 
provided by the seal manufacturer. 

3 Push the shaft wearing sleeve (524) onto the shaft. 

4 Push the casing cover (161) together with the incorporated parts onto the shaft. Follow the 
instructions provided by the seal manufacturer. Fix the screws (901.2). Tighten the 
hexagonal nuts (920.2). 

5 Complete all the lockings, fixings and other seal-related jobs as described in the seal 
manufacturer's instructions. 

Mechanical seal, fitings MC20, MC21 and MC22 (EPPIEPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Place the 0- ring (412.1) into the groove in the distance bush (543) and press the bush into


the casing cover (161). 

3 Fix the mechanical seal (433) into the casing cover (161) in accordance with the seal


manufacturer's instructions. 

4 Push the shaft wearing sleeve (524) onto the shaft. 
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5 Push the casing cover (161) together with the incorporated parts onto the shaft. Always 
when handling the mechanical seal, follow the seal manufacturer's instructions. Fix the 
screws (901.2). Tighten the hexagonal nuts (920.2). 

6 Complete all the lockings, fixings and other seal-related jobs as described in the seal 
manufacturer's instructions. 

Mechanical seal, fitings MR01, MR02, MR03 and MR05 (APP/APT, NPPINPT, 
WPP/WPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Install the gasket (400.2) if included in the parts list. 

3 Mount the static part of the mechanical seal (433) into the casing cover (161), and the outer 
rotating part onto the shaft according to the seal manufacturer's instructions. Tighten the 
nuts (920.2). 

4 Push the casing cover (161) together with the incorporated parts onto the shaft. Fix the 
screws (901.2). 

5 Push the rotating part of the mechanical seal onto the shaft against the shoulder. 

Mechanical seal, fittings MR04 (APPIAPT, NPPINPT, WPP/wPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Install the gasket (400.2) if included in the parts list. 

3 Mount the static part of the mechanical seal (433) into the casing cover (161) with the flange 
(723). Follow the instructions provided by the seal manufacturer. Tighten the nuts (920.2). 

4 Push the plate (550) onto the shaft. Make sure that the rubber lip on the outer edge of the 
plate comes to the bearing side. Fig. 19. 

r A:! 0.3 (0.01 in) 1/13 (550 

-l- --+


Fig. 19


5 Push the v-ring (413) onto the shaft. The distance of the v-ring from the shaft shoulder is 
shown in Table 3. The use of an installation sleeve helps to get the v-ring perpendicularly 
with respect to the shaft. Grease the lip of the v-ring slightly. 
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Table 3 V-ring position, fiting MR04 

Seal 
Bearing Seal size ø Safematic SEW-P Burgman S32-E32 

unit Distance A Distance A 
mm in mm in mm in 

1 30 1.18 81.5 3.21 79.5 3.13 
2 40 1.57 80.5 3.17 79.5 3.13 
3 50 1.97 88.5 3.48 82.5 3.25 
4 60 2.36 91 3.58 82.5 3.25 
5 80 3.15 102.5 4.04 99.5 3.92 
6 90 3.54 109.5 4.31 99.5 3.92 

6 Push the casing cover (161) together with the incorporated parts onto the shaft. Fix the 
screws (901.2). 

7 Push the rotating part of the mechanical seal (433) onto the shaft against the shoulder. 

8 Continue installation according to item "Installation of impeller". 

9 After all other parts have been installed, push the plate (550) into the groove in the cover


plate for seal (471) so that the entire rubber lip settles straight in the groove. Fig. NO TAG. 
To make sure that the lip is correctly situated, use a tool shown in Fig. NO TAG. Place the 
tip of the tool into the groove and tum around the cover plate for seaL. 

Fig. 20 
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Mechanical seal, fittng MR04 (EPP/EPT) 

1 Fix the adapter (34) into the bearing housing (330) with hexagonal screws (901.3).


2 Place the o-ring (412.1) into the groove in the distance bush (543) and press the bush into


the casing cover (161). 

3 Install the gasket (400.2). 

4 Mount the static part of the mechanical seal (433) into the casing cover (161) by means of 
the flange (723). lighten the hexagonal screws (901.14). Always when handling the 
mechanical seal, follow the seal manufacturer's instructions. 

5 Push the plate (550) onto the shaft. Make sure that the rubber lip on the outer edge of the 
plate comes to the bearing side. Fig. NO TAG. 

I A :t 0.3 (0.01 in) 1/13 (550 

-=- --+


Fig. 22 

6 Push the v-ring (413) onto the shaft. The distance of the v-ring from the shaft shoulder is 
shown in Table 4. The use of an installation sleeve helps to get the v-ring perpendicularly in 
relation to the shaft. Grease the lip of the v-ring slightly. 

Table 4 v- ring position, fiting MR04 

Seal 
Bearing Seal size ø Safematic SEW-P Burgman S32-E32 

unit Distance A Distance A 

mm in mm in mm in 

3 50 1.97 88.5 3.48 82.5 3.25 
4 60 2.36 91 3.58 82.5 3.25 
5 80 3.15 102.5 4.04 99.5 3.92 

7 Push the casing cover (161) together with the incorporated parts onto the shaft. Fix the 
screws (901.2). 

8 Push the rotating part of the mechanical seal (433) onto the shaft against the shoulder. 

9 After all other parts have been installed, push the plate (550) into the groove in the cover


plate for seal (471) so that the entire rubber lip settles straight in the groove. Fig. 23. To 
make sure that the lip is correctly situated use a tool shown in Fig. 24. Place the tip of the 
tool into the groove and turn around the cover plate for seaL. 
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Fig. 23 
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Mechanical seal, fitings MR20, MR21and MR22 (APPIAPT, NPPINPT, WPPIWPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Install the gasket (400.2) if included in the parts list. 

3 Mount the static part of the mechanical seal (433) into the casing cover (161), and the outer 
rotating part onto the shaft according to the seal manufacturer's instructions. Tighten the 
nuts (920.2). 

4 Push the casing cover (161) together with the incorporated parts onto the shaft. Fix the 
screws (901.2). 

5 Push the rotating part of the mechanical seal (433) onto the shaft against the shoulder. 

Mechanical seal, fitings MR20 and MR21 (EPP/EPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Place the o-ring (412.1) into the groove in the distance bush (543) and press the bush into


the casing cover (161). 

3 Install the gasket (400.2) if included in the parts list. 

4 Mount the static part of the mechanical seal (433) into the casing cover (161), and the outer 
rotating part onto the shaft in accordance with the seal manufacturer's instructions. Tighten 
the hexagonal nuts (920.2). 
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5 Push the casing cover (161) together with the incorporated parts onto the shaft. Fix the 
screws (901.2). 

6 Push the rotating part of the mechanical seal (433) onto the shaft against the shoulder. 

Mechanical seal, fittngs MR20, MR21, MR22, MR23, MR24 and MR25 (ASP, NSp, 
WSP) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Push the casing (100) into its guideway into the adapter (344). 

3 Push the inner rotating part of the mechanical seal (433) on the shaft against the shoulder. 
Remove the o-ring from the periphery of the part. 

4 Put the series of compressor rings (487.1) onto the shaft against the front face of the part of 
the mechanical seaL.


5 Push the suction impeller (231) onto the shaft. Do not insert the o-ring (412.6) at this stage. 

6 Measure the gap between the suction impeller (231) and casing (100), and adjust it 
according to table 5 by taking off or adding compressor rings (487.1). While measuring the 
gap, make sure that both the casing and the suction impeller are tightly in their guideway 
pressed all the way to the bottom. Measure the gap between the end of the suction impeller 
hub and the casing because the front face of the vanes is slightly conicaL. 

Table 5 Gap between the suction impeller and casing 

Bearing Gap 
unit mm In 

1 0.2 - 0.3 0.008 - 0.012 

2 0.2 - 0.3 0.008 - 0.012 
3 0.2 - 0.3 0.008 - 0.012 

4 0.25 - 0.35 0.010 - 0.014 
5 0.3 - 0.4 0.012 - 0.016 

7 After adjusting the gap, remove the parts again so as to perform the actual assembly.


8 Push the outer rotating part of mechanical seal onto the shaft against the shoulder. 

9 Install the static part of the mechanical seal into the casing (100). Fasten the hexagonal


screws (914.2). 

10 Push the casing (100) into its guideway into the adapter (344). 

11 Push the inner rotating part of the mechanical seal (433) onto the shaft. Put the o-ring 
(which was removed in item 3) back into its groove to the periphery of the part. 

12 Push the compressor rings (487.1) onto the shaft against the front face of the part of the 
mechanical seaL. 

13 Place the o-ring (412.6) into its groove inside the suction impeller and then push the suction 
impeller (231) onto the shaft. 

14 Push the cylinder pin (562.2) into its hole in the casing (100). 

15 Place the o-ring (412.7) into its groove in the casing (100). 

16 Install the casing cover (161) into its guideway into the adapter (344). Tighten the hexagonal 
screws (901.2). 
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Mechanical seal, fittings MR26 and MR27 (EPPIEPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Place the profile gasket (410.1) and o-ring (412.1) into the groove in the cooling insert (442) 
and press the cooling insert into the casing cover (161). 

3 Mount the static part of the mechanical seal (433) into the casing cover (161), and the outer 
rotating part onto the shaft in accordance with the seal manufacturer's instructions. Tighten 
the hexagonal nuts (920.2). 

4 Push the casing cover (161) together with the incorporated parts onto the shaft. Fix the 
screws (901.2). 

5 Push the rotating part of the mechanical seal (433) onto the shaft against the shoulder. 

Mechanical seal, fitting MU01 (APPIAPT) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3).


2 Mount the static part of the mechanical seal (433) into the casing cover (161) with the flange 
(723). Follow the instructions provided by the seal manufacturer. Tighten the screws (914.2). 

3 Push the shaft wearing sleeve (524) onto the shaft against the shoulder. 

4 Push the rotating part of the mechanical seal (433) almost to its proper place on the shaft 
wearing sleeve. Follow the instructions provided by the seal manufacturer. 

5 Push the casing cover (161) together with the incorporated parts onto the shaft. Fix the 
screws (901.2). 

6 Mount the mechanical seal (433) into its final place according to the seal manufacturer's 
instructions. Complete all the lockings, fixings etc. as described in the manufacturer's 
instructions. 

Static seal, fitting SS01 (ASPIAST, NSPINST, WSP/WST) 

1 Fix the adapter (344) into the bearing housing (330) with hexagonal screws (901.3)


2 Fix the static seal (435), o-ring (412.8) and the cover plate for seal (471.2) in the casing


(100) with hexagonal screws (914.2). Do not insert the gasket (400.2) at this stage. 

3 Push the shaft wearing sleeve (524) onto the shaft against the shoulder. 

4 Push the casing (100) into its guideway into the adapter against the shoulder. 

5 See if the static seal rests against the shoulder of the shaft wearing sleeve without any 
clearance. If it does not, remove the casing again and add gaskets (400.2) with a thickness 
of 0.5 mm (0.02 in) each under the static seal, one gasket at a time until there is no 
clearance any more. 

6 Put the series of compressor rings (487.1) onto the shaft against the front face of the shaft 
wearing sleeve. 

7 Push the suction impeller (231) onto the shaft. Do not insert the o-ring (412.6) at this stage. 

8 Measure the gap between the suction impeller (231) and casing (100), and adjust it 
according to table 6 by taking off or adding compressor rings (487.1). While measuring the 
gap, make sure that both the casing and the suction impeller are tightly in their guideway 
pressed all the way to the bottom. Measure the gap between the end of the suction impeller 
hub and the casing because the front face of the vanes is slightly conicaL. 
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Table 6 Gap between the suction impeller and casing


Bearing Gap 
unit mm in 

1 0.2 - 0.3 0.008 - 0.012 

2 0.2 - 0.3 0.008 - 0.012 

3 0.2 - 0.3 0.008 - 0.012 

4 0.25 - 0.35 0.010- 0.014 

5 0.3 - 0.4 0.012 - 0.016 

9 After adjusting the gap, remove the parts again so as to perform the actual assembly.


10 Place the o-ring (412.6) into its groove inside the suction impeller and then push the suction 
impeller (231) onto the shaft. 

11 Push the cylinder pin (562.2) into its hole in the casing (100). 

12 Place the o-ring (412.7) into its groove in the casing (100). 

13 Install the casing cover (161) into its guideway into the adapter (344). Tighten the hexagonal 
screws (901.2). 

Dynamic seal, fittings 0501,0502 and 0503 (APPIAPT, NPPINPT, WPP/WPT) 

1 Fix the adapter (344) to the bearing housing (330) with the hexagonal screws (901.3).


2 Slide the thrust ring (475) with its o-ring (412.7) and grub screws (904) along the shaft to a


preliminary position up to the hindmost shoulder. 

3 Install the o-ring (412.8). static seal (435) and cover plate for seal (471.2) into the stuffing


box housing (451) by using studs (902.1) and hexagonal nuts (920.2). Observe that the 
static seal must be placed in the right way and centrally in its guiding slot in the stuffing box 
housing. 

4 Push the stuffing box housing with its parts into its place in the adapter. 

5 Push the expeller (604) with an o-ring (412.6) fitted in its hub onto the shaft. 

6 Install the gasket (400.3) into the stuffing box housing or the o-ring (412.18) into the casing


cover (161.2). 

7 Push the casing cover into its place in the adapter and fasten the hexagonal screws (901.2). 
Continue the assembly according to the following section "Installation of impeller". 

8 When the exchange unit is fully assembled, place the thrust ring (475) at the right position 
on the shaft and fasten the grub screws (904). The distance between the face of the cover 
plate for seal and the shoulder of the thrust ring must be 10 mm (0.394 in). Fig. NO TAG. 

10 mm (0.394 in) 

Fig. 25 
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Dynamic seal, fittings 0821, 0822 and 0823 (APPIAPT, NPPINPT, WPPWPT) 

1 Fix the adapter (344) to the bearing housing (330) with the hexagonal screws (901.3).


2 Slide the thrust ring (475) with its o-ring (412.7) and grub screws (904) along the shaft to a


preliminary position up to the hindmost shoulder. 

3 Install the o-rings (412.8) into their grooves situated in the cover plate for seal (471.3) and


stuffing box housing (451). 

4 Install the cover plate for seal (471.2), static seal (435), cover plate for seal (471.3) and the 
other static seal (435) on the shaft. 

5 Install the o-ring (412.7) into its groove in the thrust ring (475.2) and slide the thrust ring 
onto the shaft up to the shoulder leveL. Mount the thrust ring on the shaft with the socket 
head screws (904.2). 

6 Push the stuffing box housing (451) with the mounted studs (902.1) into the adapter so that 
the cover plate for seal (471.2), static seal (435), cover plate for seal (471.3) and the other 
static seal (435) can be mounted on the stuffing box housing with hexagonal screws (920.2). 

7 Install the gasket (400.3) in the stuffing box housing or the o-ring (412.18) in the casing


cover (161.2). 

8 Once the exchange unit is completely assembled, place the thrust ring (475) in the correct 
position on the shaft and mount the grub screws (904). The distance between the front face 
of the cover plate for seal and thrust ring shoulder must be 10 rnm. 

Dynamic seal, fitings DP01, DP02 and DP03 (APPIAPT, NPPINPT, WPP/WPT) 

1 Fix the adapter (344) to the bearing housing (330) with the hexagonal screws (901.3). 
2 Place the o-ring (412.7) into its groove in the shaft wearing sleeve (524) and slide the shaft

wearing sleeve onto the shaft up to the shoulder level and mount it on the shaft with the grub 
screws (904). 

3 Install the neck bush (456), the first gland packing (461), lantern ring (458) and the other


gland packing (461) as well as the stuffing box gland (452) loosely in the stuffing box 
housing (451) with studs (902.1) and hexagonal nuts (920.2). Mount the reducer nipple 
(794.1) and grease nipple in the stuffing box housing. 

4 Push the stuffing box housing with the incorporated parts into place in the adapter. 

5 Push the expeller (604) together with the o-ring (412.6) installed in its hub onto the shaft. 

6 Install the gasket (400.3) in the stuffing box housing or the o-ring (412.18) in the casing


cover (161.2). 

7 Push the casing cover into place in the adapter and mount the hexagonal screws (901.2). 
Continue assembly in accordance with item "Installation of impeller". 

8 Fill the lantern ring with grease using a grease press. See lubrication of bearings.


Dynamic seal, fittng DT01 (APPIAPT, NPPINPT, WPP/WPT) 

Fix the adapter (344) to the bearing housing (330) with the hexagonal screws (901.3). 

2 Slide the thrust ring (475) with its o-ring (412.7) and grub screws (904) along the shaft to a


preliminary position up to the hindmost shoulder. 

3 Install the o-rings (412.8), throttling bush (542.3) (note the position), static seal (435) and 
the cover plate for seal (471.2) in the stuffing box housing (451) with studs (902.1) and 
hexagonal nuts (920.2). Note that the static seal must be installed in the middle of its 
guideway in the stuffing box housing. 
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4 Push the stuffing box housing with the incorporated parts into place in the adapter. 

5 Push the expeller (604) together with the o-ring (412.6) installed in its hub onto the shaft. 

6 Install the gasket (400.3) in the stuffing box housing orthe o-ring (412.18) in the casing


cover (161.2). 

7 Push the casing cover into place in the adapter and mount the hexagonal screws (901.2). 
Continue assembly in accordance with item "Installation of impeller". 

8 Once the exchange unit is completely assembled, place the thrust ring (475) in the correct 
position on the shaft and mount the grub screws (904). The distance between the front face 
of the cover plate for seal and thrust ring shoulder must be 10 mm. 

4.4 Installation of impeller

WARNING 
The socket head screw (914.1) must be secured to avoid loosening of the 

impeller. 

Fit the o-ring (412.4) into its place behind the impeller (230). Fig. 26. 

230
412.3 m 
\ 412.4 .-~¡i I. 

914.1 

Fig. 26 

2 Prevent the shaft from rotating from the coupling end and insert the impeller (230) into its 
place. The clearance between the impeller and casing cover (161) is about 1.0 mm (0.04 in). 

3 Lock the impeller with the socket head screw (914.1) onto which the o-ring (412.3) has been


fitted. 

4 Tighten the socket head screw to the torque value given in Table 7. 

Table 7 Impeller locking screw 914.1 

Bearing Screw 
Torque (Nm) Torque (Ib ft) 

unig size Rating Max. Screw size Rating Max. 
value value 

1 M10 30 40 318-16UNC 20 30 
2 M12 50 60 1/2 - 13 UNC 35 45 
3 M16 130 140 5/8 - 11 UNC 95 100 
4 M20 250 260 3/4 - 10 UNC 180 190 
5 M24 420 440 1 - 8 UNC 305 320 
6 M30 800 820 1 1/4 - 7 UNC 580 600 
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Secure the socket head screw (914.1) by bending its flange into one hole on the impeller. 
Use a tool with the head shape and dimensions shown in Fig. 27. 

The same socket head screw can be used many times. There are two extra holes on the 
impeller for secunng later on. 

0&-- ­

--- L~ 0

R 

Bearing unit L (mm) ø D (mm) R (mm) Smin (mm) 

1,2 6.5 0 4 2 6 
- 0.5

3,4 7.5 0 6 3 7 
- 0.5

5,6 9.0 0 8 4 8 
- 0.5

Bearing unit L (in) ø D (in) R (in) Smin (in) 

1,2 0.250 0 0.15 0.075 0.25 
- 0.02

3,4 0.295 0 0.25 0.125 0.275 
- 0.02

5,6 0.354 0 0.30 0.150 0.30 
- 0.02

Fig. 27 

4.5 Installation of casing wear ring (closed impeller of APP and EPP )

Tap the casing wear ring (502) into the volute casing (102) with a soft hammer. Check that the wear 
ring is tightly against the bottom of its groove at each side. 

4.6 Installation of sideplate

Installation of adjustable sideplate 

Grease the o-rings (412.1 and 412.2) lightly and fit them into the grooves of the sideplate 
(135). Fig. 28.


2 Screw the adjusting screws (909) all the way into the sideplate. 

3 Install the sideplate into the volute casing (102). 
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4 Fix the hexagonal nuts (920.1) to the adjusting screws.


920.1 
412.1 

~ 
10 

:=:~~14122 
~ 

Fig. 28 

Installation of fixed sideplate of EPP pump (open impeller) 

1 Screw the studs (902.2) tightly into place in the sideplate, Fig. 29. 

2 Push the back-up rings (516.3) and o-rings (412.15) onto the studs against the sideplate. 

3 Install the sideplate into place in the volute casing (102). 

4 Mount and tighten the hexagonal nuts (920.9). 

920.9 516.3 
a~ 412.15/ 902.2

- ¡--'-L~
102 

,II -I


Fig. 29 

4.7 Installation of exchange unit

1 Fix the support foot of the bearing unit by means of the hexagonal screws (901.5). Fig 30.


2 Heat the coupling flange to approx. + 100°C (+212 OF) and push it on the shaft with the front 
surface at the shaft end leveL.


3 Suspend the exchange unit with a hoist at the maintenance opening of the adapter or 
underneath the adapter. 

4 Fit the gasket (400.1 or 400.3 in the EPP pump) into the casing cover (161).


5 Install the optional drip pan (749) underneath the heads of the two hexagonal screws


(901.1). Check that the profile gasket (410.2) is in the correct position. 
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6 Install the exchange unit into its place, lubricate the hexagonal screws (901.1) with Molykote


li 1200 lubricant and tighten them in a cross bolt pattern, to torque values given in Table 8. 
In hot applications (:. 100°C) involving great pressure variations, check the tightness of the 
screws and, if necessary, retighten them to the values shown in Table 8 when the pump is 
not pressurized. 

400.1 

Fig. 30 

Table 8 Exchange unit fastening screws (901.1) 

Moment (Nm) Moment (Ib ft) 
Screw size Rating Max. 

value 
Screw size Rating Max. 

value 
M12 50 60 1/2 - 13 UNC 35 45 
M16 130 160 5/8 - 11 UNC 95 120 
M20 250 300 3/4 - 10 UNC 185 220 
M24 420 520 1 - 8 UNC 310 385 

7 Check the impeller clearance according to the Section "Preventive maintenance". 

8 Place adjusting plates under the support foot. The plates must have the same thickness as


the gap under the support foot. Do not close the gap by tightening. 

9 Fix the support foot (183) to the baseplate (890) with the hexagonal screws (901.8).


10 Lubricate the bearing unit with oil or grease according to lubricating instructions in Section 
"Operation". 

11 Install the coupling spacer according to the coupling manufacturer's instructions. 

12 Fix the coupling guard jackets (686) and (686.3). The coupling guard must be adjusted so 
that the space "s" between the coupling guard and motor is approx. 5 mm (0.2 in). Fig. 31. 

13 Install the auxiliary pipings (700) and accessories according to sectional drawings and the 
seal manufacturer's instructions. 
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s 
686.3 

Fig. 31 

WARNING 
Proper adjustment of the coupling guard jacket is a relevant safety factor. 
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1 Recommended spare parts 

To avoid long and expensive shut-down periods, the following spare parts are recommended to be 
kept in stock. The number of spare parts is evaluated for two year's use in normal operating 
conditions, Table 1. 

Table 1 Spare parts recommendation 

Number of identical parts in various pumps 
Part Description 1 2 3 4 5 6 8 ~10No. 7 9 

Number of recommended spare parts 
100 Casing 1 10% 
102 Volute casing 1 10% 
135 Sideplate 1 1 1 1 2 2 3 30% 
160 Cover 1 10% 
161 Casing cover 1 10% 
183 Support foot 1 10% 
210 Shaft 1 1 1 2 2 2 3 30% 
230 Impeller 1 1 1 1 2 2 3 30% 
231 Suction impeller 1 1 1 1 2 2 3 30% 
235 Expeller 1 10% 

320.1 Antifriction bearing 1 1 1 2 2 3 4 50% 
320.2 Antifriction bearing 2 4 6 8 50% 
330 Bearing housing 1 10% 
339 Bearing unit 1 10% 
344 Adapter 1 10% 
360 Bearing cover 1 10% 
400 Gasket 2 4 6 8 8 9 12 150% 
412 O-ring 2 4 6 8 8 9 10 100% 
413 V-ring 2 4 6 8 8 9 10 100% 
423 Labyrinth ring 1 10% 
433 Mechanical seal 1 2 3 4 5 6 7 90% 
435 Static seal 1 2 3 4 5 6 7 90% 
451 Stuffing box housing 1 10% 
452 Stuffing box gland 1 10% 
456 Neck bush 1 10% 
458 Lantern ring 1 10% 
461 Gland packing 24 32 400% 
471 Cover plate for seal 1 10% 
475 Thrust ring 1 2 3 4 5 6 7 90% 
487 Compressor ring 1 10% 
502 Casing wear ring 1 2 2 2 3 3 4 50% 
507 Deflector 4 8 8 10 100% 
524 Shaft wearing sleeve 1 2 2 2 3 3 4 50% 
542 Throttling bush 1 10% 
550 Plate 2 4 6 8 8 9 10 100% 
604 Expeller 1 1 1 1 2 2 3 30% 
909 Adjusting screw 3 6 9 30% 

914.1 Socket head screw 1 1 1 1 2 2 3 30% 
923 Bearing nut 1 1 1 2 2 2 3 30% 
931 Lockwasher 1 1 1 2 2 2 3 30% 
940 Key 1 1 1 2 2 2 3 30% 

Refer to the parts lists of the pumps when estimating the number of needed spare parts. 
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010.1 Assembly 

APP~P~ ASP~S~ NP~NPT, NS~NS~ WPP~PT, WSP~ST 

Steel baseplate for pump and motor 

011 685 007 686 840975.4 686.3 800 
976.2 

j 

918 901.7 901.8 890 901.6 556.1 901.9 901.10 
920.4 554.1 554.2 554.8 

920.3 

CAD drawing 385422 
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011 Pump 

APP/APT 

Closed impeller 

027 
036.2 903.2 971 
903.10 048.2 700 048.1 981 901.1 901.2 901.3 

102 
975.1 

013 

230 

914.1 
412.3 

036.1 
903.9 

412.4 

502 

901.5 
161 

400.1 183 
524 012


040 
903.1 

CAD drawing 284386 
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013 Bearing unit (Part no. 339) 

APPffP~ ARPffR~ ASPffS~ EP~EP~ NP~NPT, NR~NR~ NS~NS~ 
WPP/WP~ WRP/WR~ WSP/WST


Oil lubricated 

672 
042 

970 976.1


320.1 

210 

940 

507 

CAD drawing 384696 
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(1 

F'RAM (4) . SHAH. AND KEY ..EIGlT 
SIZE C IS I 2F 2XF N N-..(6 l(3) V SQ. LGTH LIS. (:l) 
ë!4T 24.: 5.00 12.00 --- 8.25 4.12 4.00 1.625 3.75 .375 2.11 :m 
256T 24.5 5.00 12.00 10.00 - 4.12 4.00 1.625 3.75 .375 2.11 345 
284T e7.44 5.50 13.00 9.50 5.00 4.6 I.B75 4.3 .500 3.25 475 
284TS 26.06 5~ 13.00 --- 9.50 .3.62 3.2 1.62:l 3.00 .375 1.8 475 
286T 27.44 5.s0 13.00 11.00 --- 5.00 4.6 I.B75 4.3 .500 3.25 490 
286TS 26.06 5.50 13.00 11.00 --- 3.62 325 1.625 3.00 .375 I.sB 490 
324T 3Cl4 6.00 14,75 --- 10.50 5.62 525 2.15 5.0 .500 3.98 590 
3241S 28.94 6.0 14.7:l --- 10.50 4:12 3.75 I.B75 3.5 .:l00 2.00 590 
326T 30,44 6.00 14.75 12.00 - 5.62 5.2 2.1:l 5.00 .:l00 3.11 63 
326TS 28.94 liO 14.75 12.00 - 4;12 3.75 1.875 3.5 .500 . 2.00 63 
364T 33.44 6.1 15.00 --- 11.25 6..2S 5.Ø 2.375 5.6 .625 4.2 II 
364TS 31.31 6.1 15.00 --- 11.25 4.12 3.75 I.B7:l 3.5 .50 2.00 B:9 
365T 33.44 6.1 15.00 12.25 - 6.25 5.e 2.375 5.6 .625 4.25 B9 
365TS 31.31 6.12 15.00 1225 - 4.12 3.75 i.75 3.5 .500 2.00 B8 
404T 38.31 6.sB 16.00 --- 12.25. 7.:1 7.2 eB75 7.00 .7:1 5.62 1220 
40TS 35.31 6BB 16.00 --- 12.2:1 4.:1 4.2 2.15 4.00 .500 2.75 1211 

40T 38.1 6.sB 16.00 13.75 --- 7.50 725 2B7:l 7.0 .750 5.62 1260 
4o:TS 35.31 &.B 16.00 13.75 --- 4.!S 4.2 2.1:l 4.00 .:l00 2.75 1251 
444T 44.6 8.e5 19.00 --- 14.s0 8.94 8.5 3.315 B.2 .875 6.11 1670 
444TS 40.B B.25 19.00 --- 14.50 5.19 4.75 2.37S 4.5 .625 3.00 16:4 
445T 44.62 8.25 19.00 16.50 --- B.94 8.5 3.375 B.2 .875 6.11 1B60 

445rs 40BB 8.25 19.00 16.50 - 5,19 4.75 2.375 4.5 .625 3.00 1844 
(1 

ci SPECIAL DIMENSIONS APPLYING TIJ THIS IJRDER lIN THIS LINE. (7) . AUXILIARY CIJNDUIT BIJX SLfPLIED \oHEN SPECIF'ED 

CONDUIT BIJXES LIJCATED lIN lIPIJSITE SIDE \lHEN F'-2.\0-1
(2) 'D' VARIES -(250T- 320T +.00. -.03.360T - 440T +.00. -.06. \0-4.\0-5.\1-7, ll C-L HDNTING IS SPEClnED. 

(3) 'U' VARIES IF' MOUNTING CLEARANCE DEl AILS ARE: REQUIRED. ClISll T

-( Lf TO 1.625 DIA +.0000. -.0005 F'ACTlIRY.1.625 AND LARGER +.000. -.001. 

(4) ALL F'RAMES HAVE EIGHT MIJUNTING HIJLES F'IJR DUAL MAXIMUM PERMISSIBLE: SHT RUNWT \lHEN MEASURED 
AT END li STD. SHAn EXTENSIlI IS .002 T .l.R. UP TlIMIJUNTING. 
AND INCLUDING 1.625 DIA. AND .003 T.1.R. 1.625 DIA. 

(5) MlTIJ ..EIGHTS HAY VARY iY 15" DEPENDING UPIJ RATING. TIJ 5 INCH DIA.


(6) .N-... VARIES +.00. -.25.

F'RAME- TYPE- CERTIF'ED ræ-

IJRIlR- ITEM- HP- RPM- PH- HZ VIJLTS 

f:LIANCE SALES lIRIlR- APPRlIVED IY- DATE 

DR BY R.BRVANT
RELIANCE" CK. IV loT FDUER DIMENSION 611740-501ELECTRIC.O AP. lyJ. SHEET ISSUE DATE' JUE 20. 1990 
CLEVELAND. CHIC 44117 U.S.A. IIA n: 12-0-89 SHEET 1 IJ 2 

C/R ACR0350 10-541-05 



--

DUTY MASTER ALTERNATING CURRENT MOTORS

SQUIRREL-CAGE INDUCTION

CAST IRON CONSTRUCTION


ENCLOSURE: TOTALLY ENCLOSED COOLING: rAN COOLED 
MOUNTING: roOT


FRAMES 250T THRU 440T


æcLX 
. (8)


T 

U 

RRX 
NPT 
(8) 

RR 
NPT~~~t:l-' 

3/8-16 
OROUtl SCREW HOLE

SUPLIED ON. 1 
lI REQUESTEO


DlMENSIGlS ARE IN MILLIMETERS¡ SEE SHEET 1 FOR DIMENSIONS IN INCI£S


CAST IR TERMINL BO 8)AU. CiDUIT LOX

A nci-) F' r. ~ i K n P T AAU: liB A( Il RA F'Vf"~AIoF' 

~54T-256T 317.5 1158.8 127.0 19.0 14.2 63.5 -- : 336S 336.5 62.0 -114 274.6 23.8 63.5 3/4 160.3 236.5 108.0 25.4 
284T-286TS 349.2 1778 139.7 19.0 14.2 63.5 -- 374.6 378.0 62.0 1-112 320.5 258.8 76.2 3/4 174.8 266.7 120.7 25.4 
324T-326TS 393.7 203.2 158.8 22.4 17.5 69.9 14.3 423.9 431. 62.02 3'2.2 l!96.9 91.9 3/4 203.2 266.7 133.3 35.1 

364T-365TS 431. 228.6 177.8 22.4 7.5 69.9 98.6 469.9 495.3 74.73 457;2 350.8 104.6 3/4 212.9 21'5.1 149.4 35.1 
4041-405TS 482.6 254.0 203.2 28.4 0.6 82.5 17.3 541. 571.5 74.73 488.9 382.5 104.6 3/4 244.3 366.8 168.1 28.7 
444T-445TS 533.4 279.4 228.6 28.4 0.6 82.5 33.3 593.9 641.3 82.53 563.6 443.0 152.4 3/4 282.4 387.3 190.5 31.7 

(1 

f"RIV (4) SHAH AN KEY \lEIGHT 
SIZE C IS I 2F 2XF N -\1(6) U(3) V SQ. LGTH. GS. (5)
I!T 623.8 127.0 304.8 --- 209.6 104.6 101.6 41.27 95.3 9.52 73.2 151 

256T 623.8 127.0 304.8 254.0 --- 104.6 101.6 4U!7 95.3 9.52 73.2 156 
284T 697.0 139.7 330.2 - 241.3 127.0 117.3 47.63 11.3 12.70 82.5 215 
e8'CS 661.9 13'.7 330.2 - 241.3 9L9 82.5 41.27 76,2 9.52 47.8 215 
286T 697.0 13'.7 330.2 279.4 --- . 127. 117.3 47.63 11.3 12.70 82.5 222 
286TS 661.9 139.7 330.l! l!79.4 --- 9L9 82.5 41.l!7 76.2 9.52 47.8 eee --- 266.7 142.7 133.3 53.97 127.0 12.70 98.6 267324T 773.2 152.4 374,6 ­324TS 735.1 152.4 374.6 266.7 104.6 95.3 47.63 88. 12.70 50.8 267 
326T 773.2 152.4 374.6 304.8 --- 142.7 -133.3 53.97 127.0 12.70 98.6 285 
326TS 735.1 152.4 374.6 304.8 --- 104.6 95,3 47.63 88.9 12.70 :1.8 285 
364T 849.4 155.4 381.0 --- 285.7 158.8 149.4 60.33 142.7 15.88 10e.0 392 
364TS 795.3 155.4 381.0 --- 285.7 104.6 95.3 47.63 88.9 12.70 50.8 389 
365T 849.4 155;4 381.0 311. --- 158.8 149.4 60.33 142.7 15.88 10e.0 403 
365TS 795.3 155.4 381.0 311. --- 104.6 95.3 47.63 88.9 12.70 50.8 400 
404T 973.1 174.8 406.4 --- 311. 190.5 184.1 73.02 177.8 19.5 142.7 553 
404TS 8'J6.9 174.8 406.4 --- 311. 114.3 10e.0 53.97 101.6 1l!.70 69.9 549 
405T 973.1 174.8 406.4 349.2 --- 190.5 184.1 73.02 1778 19.05 142.7 571 
405TS 896.9 174.8 406.4 349.2 --- 114.3 108.0 53.'J7 101.6 12.70 69. 567 
444T 1133.3 209.6 482.6 - 368.3 227.1 21M 85.72 209.6 22.22 174.8 757 
4441$ 103e.4 209.6 482.6 --- 368.3 131.8 120.7 60.33 114.3 15.88 76.2 750 
445T 1133.3 209.6 482.6 419.1 --- 227.1 215.9 85.72 209.6 22.22 174.8 843 
445TS 1038.4 209.6 482.6 419.1 --- 131.8 120.7 60.33 114.3 15.88 76.2 836 

(1 

(I SPECIAL DIHEII APP\ lIN TO THIS lIDER ll THIS LINE. (8) AUXILlAl CllDUIT BIX SUPPLIED \l1£ SPEIFIED. 

(2) 'D' VARIES 360T _ 440T +.0. -1.5.
COIT BOXS LOCATED ll OPPOSITE SIDE VHEN F -2.\1-1,

-(250T - 320T +.0. -.8. V-4.\I-5.\I-7, OR C-L MllNTING IS SPECIFIED. 

IF MlTlNG CLEACE DETAIS ARE REQUIRED, CDNSLt T

FACTORY.(3) 'U' VARES -(UP TO 41.27 DIA. +.000. -.01341.27 AN LARGER +.0. -.03.
MAXIMUM PERMISSIBLE SHAFT RUNOUT \lHEN MEASURED


(4) ALL FRAMES HAVE EIGHT HlTlNG toES FOR DUL HlNTIN AT END Of STD, SHAFT EXTENSION IS .05 T..R UP TO

AND INCLUDING 41.27 DIA, AN .09 T.IR. 41.27 DIA,

(5) HOTIJ IiIGHS MAY VARY BY 15X DEPENIN UP RATING. TO 127 HILL.DlA, 

(6) 'N-V' VARIES +.0. -6.4.

(7) DIMENSIONS AR IN INCHS.

CERTIFIED Fæ-
FRAME- TlPE-
ORDER- ITEM- HP- RPH- PH­ HZ VOLTS 

:ELIANCE SALES ORIlR- APPROVED BY- DATE 

DR iy R.IRY ANT
RELIANCE" CK iy L.TFlIER DIMENSION 611740-501ELECTRIC.O AP. lyJJ.PR SHE E T ISSUE DATE. JULY 11. 1990 
CLEVELAND. lJIC 44117 U.S.A. DATE 12-08-89 SHEET 2 lJ 2 

10-541-05CIR ACR0350




----

--

--

iREL. PHASE/ 

S.O. HP TYPE RPM
HERTZ 

I FRAE I VOLTS


AMPS 

rl3T 7.5 

~OC/D~~UL. 

P 

S.F. 

. 3/60 

NEMA 

DESIGN 

1760 

CODE 

LETTER 

-l 230/460 

ENCL. 

18.0/9.0 CONT I 40/F 1.15 B H TEFC-XE 

E/S I ROTOR 
TEST 

S.O. 
TEST 
DATE 

STATOR RES. (g2 5 °c 
OHMS (BETWEEN LINES) 

575706 ~j 418425-40EE 

PERFORMACE 

.387/1.55 

% % 

LOAD HP AMPERES RPM POWER FACTOR EFFICIENCY 

NO LOAD o 2.9 1800 8.14 o 

1/4 1.88 3.6 1791 56.4 86.7 

2/4 3.75 5.0 1782 76.9 90.6 

3/4 5.62 6.9 1772 83.8 91. 0 

4/4 7.50 9.0 1760 86.4 90.3 
~-

5/4 9.37 11.3 1748 87.3 89.1 

AMERES SHOWN FOR 460. VOLT CONNECTION. IF OTHER VOLTAGE CONNECTIONS ARE AVAILABLE, THE 
AMERES WILL VARY INVERSELY WITH THE RATED VOLTAGE


REMRKS, TYPICAL DATA

XE MOTOR - NEMA NOM.EFF. 90.2%, MIN.EFF. 88.5%


RELIANCE - RGP


DR. BY A. T. LONG A-C MOTOR

CK. BY R. H. KIRK
Rockwell PERFORMCE E01425-A-B005APP. BY R. A. BRYAN
Automation DATE 05/03/96 DATA ISSUE DATE 05/03/96


Printed on 11/4/03 7: 33 ~ ragsun




--

REL S. 0 . RPM 1760 s. F. 1.15 ROTOR 418425-40EE 
FRAME 213T VOLTS 230/460 NEMA DESIGN B TEST S.O. TYPICAL DATA 
HP 7.5 AMPS 18.0/9.0 CODE LETTER H TEST DATE - -­
TYPE P DUTY CONT ENCLOSURE TEFC-XE STATOR RES.li 25°C .387/1. 55 

PHASE/HERTZ 3/60 AM °C/INSUL 40/F E/S 575706 OHMS (BETWEEN LINES) 

--- I- I I i I I I I I I i i I ~­
- ~E M~)TO~ - N~MA NOM.EFF. 90.2%, MIN.EFF. 88.5%

RELIANCE - RGP ­~-~ =:-r-~~ .. .. .. -­
~ -t---------- .. -- s- := .. -- ~- I .. ..0

00 - s-~i~_ ~ 
.. .. 

./ 

-l---i - -- "" 
0 "' r- 0 V-_. s-- ~-r-::-S .. ~ ./ 

C/- ~-e ----- -¡­ -

3~ 0 ..0 -- ./ ./ ..- ~. š:- -? 

-- z¡- 00 
'" "" ~--ci- -ï-- --"'
0 

~ 0 ¡- /' ./
~ on ~ ..f- Bi S- -~g- -C/ Ì" ..~ '" ----- '---- -~ 

~ '" //.. ./

/
~

V

/v ./ 
.. ./ ..

.. 

~0 ~ "'I-.S- -~.q-
o( "' "' 

L---~ - --- ._~. -- I 

0 ~ I 

'" ii--- S- -- ¡;- N / -~ 
i 

--¡-- -- -­
210 --­

0 0 
II~-~-~ ._- -- __0,_1-1,_ _2_I- 3 __I-- 4,__ f-- 5_"- 6_1-7_~8_"-9_~io- -

HORSEPOWERI0 _I_-f-- I - L=- ----- ~ - ---- ~-
---- --- -f--

0-- ~­


~--- ----- =-l§-~l 
-- 0- -Jo--

~ 00 ~ 00 
~ ~ ---C/---

¡- ¡-
¡i .. . -- -.0- -00 -- __i-II '" ? '".. 0'"--~-- --"" ..i-- -f- -.." \. 2

\
­

I. ¡­- g, 0- -.. 0­
C/ "'~ .. 0­0-- ¡----- -~----- ~- \ 

\ \
\ 

.. 
---10-.N 

-----~ ~i¡; \ \ 
~ 

-_._- -~ 0 0 
° 200 _ 400 -e-- 600 ~f- 800 __ 1000 ~1200 _ 1400 _1600 _1800-------

-1--
-, -­

SPEED IN RPM,(FL T = 22.4 LB. FT.) 
1 1 I I Ii I I I I I I


AMPERES SHOWN FOR 460 VOLT CONNECTION, IF OTHER VOLTAGE CONNECTIONS ARE AVAILABLE, THE 
AMPERES WILL VARY INVERSELY WITH THE RATED VOLTAGE.


Rockwell 
DR. BY A. T. LONG A-C MOTOR 
CK. BY R. H. KIRK 

Automation PERFORMCE E01425-A-BOO5APP. BY R_ A. BRYANT 

DATE 05/03/96 ISSUE DATE 05/03/96CURVES 

Printed on 11/4/03 7: 33 li ragsun 
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DIST. CODE ''v' 

DUTY MASTER ALTERNATING CURRENT MOTORS

SQUIRREL-CAGE INDUCTION


X/T CONSTRUCTION

ENCLOSURE: TOTALLY ENCLOSED COOLING: FAN COOLED

MOUNTING: FOOT


FRAMES 180T THRU 210T 

P 

AA 
PIPE 
TAP 

BA
3/e-16UNC ( 6) 
GROUND SCREW HOLE 
SUPL I ED ONLY WHEN

REQUIRED 

. STANDARD FRAMES HAVE 9 HOLES FOR

DUAL MOUNTING AND F-2 CONVERSION


.. LONG FRAMES HAVE 6 HOLES FOR DUAL

MOUNTING. NOT SUITABLE FOR F-2


ONLY CONVERS I ON 

DIMENSIONS ARE IN MILLIMETERS¡ SEE SHT 1 FOR DI~ENSIONS IN INCHES.


ONE SI LA

CAST Il lEAl BOX CAST IRO 1E BOX 5

fRAME A D 3 E G H J 0 P T M6 NJ AC N' 6 NJ ~ N' B"

180T-L180 228.6 114.3 95. 11.211.2 44.5 251.0 241.3 50. 1 214. 169. 53.8 1-1 227.1176. 63.5 69.9

210T-L210 266.7133. 108. 11.211.2 50.8 285. 279. 50. 1 236. 192. 53.8 1-1 249. 198. 63.5 86.9


FRA/ OCT MH B. XHI .T A II KE HAl" AND CE IIEI~l 
SIZE PROV C BS B 2F 2F' N N"II U(2) V SQ. LGTH FN FV SQ. LGTH KGS. 4 ~~ 

3'"leOT 1112 .396. 9.9 177. 39. 76.2 69.9 28.5n 63.5 6.35 44.5 79.2 57.2 2.225 )0.8 4.78 35.11l1H 4 

L1eOT 434.f 1l.9 215. - 78.2 69.9 28.57f 63.5 6.35 44.5 79.2 57.2 2.225 0.8 4.78 35.1 
Ll84T · 39. 55 

210T :t1')1 ---­
. 490.f Il 9 215. --- 77.S 91.9 85.\1 34.92f 79.2 7.92 60.5 95.3 69.9 28.57f 3.5 6.35 44.5 61 

215T 66
.21; .. 512.8 

---- ''' L210T 00.1 231. 139; 91.9 85.9 34.92f 79.2 7.92 60.5 95.3 69.9 28.57f 3.5 6.35 44.5 
L215T · 77. e4 

~ I) 

(I) SPECIAL DIMENSIONS ON THIS LINE STANDARD DOUBLE SHAFT SUPPLIED ONLY

llHEN SPECIFIED. 

(2) 'U' AND 'FU' .MAY VARY +.0000. -.0127 PIPI
TERMINAL BOX LOCATED ON OPPOSITE SIDE IIHEN f-2, II-I,


(3) 'D' MAY VARY +. 00, "'. 76 I'PI 11-4, 11-5, 11-7 DR C-I MOUNTING IS SPECIFIED. 

(4) MOTOR IIEIGHTS MAY VARY BY 15Y. MAXIMUM PERMISSIBLE SHAFT RUNOUT IIHEN MEASURED AT

FOR IIN-STANDARD RATINGS. END OF STANDARD SHAFT EXTENSION is .050 PIPI T. I. R. 

(5) ONE SIZE LARGER TERMINAL BOX IF MOUNTING CLEARANCE DETAILS ARE REQUIRED, CONSULT

SUPPLIED ONY IIHEN SPECIFIED. FACTORY. 

( 6) D I MENS IONS ARE I N INCHES.

FRAME- TYPE - CERTIFIED fDR-

HP- RPM- PH- HZ- Va. TSORDER- ITEM 
~EL lANCE SALES ORDER- APPROVED BY- DATf;-

DR i' K. ENGL I SH
REUANCE"
ci i~ R. L BROWN DIMENSION 613051-501ELECTIl/C.O AP. I'G. 1(11 BORN SHEET ISSUE DATE i SEPTEMBR 2, 1995


CLEVELAND, OHIO 4411 i U. S. A. IlTE 12-19-85 SHEET 2 CF 2 
10-54 I -00 10-541-05 Ei \DS_AC\613051\SOI-SHC/R 2934541 331766




----

DIST. CODE ''W' 

DUTY MASTER ALTERNATING CURRENT MOTORS

SQUIRREL-CAGE INDUCTION


X/T CONSTRUCTION

ENCLOSURE: TOTALLY ENCLOSED COOLING: FAN COOLED

MOUNTING: FOOT


FRAMES 180T THRU 210T


AA 
PIPE 
TAP 

DIA.
3/6-16UNC ( 6) 

BA 

GROUND SCREW HOLE

SUPLIED DNL Y WHEN

REQUIRED 

. STANDARD FRAMES HAVE 6 HOLES FOR

~UAL MOUNTING AND F-2 CONVERSION


.. LONG FRAMS HAVE 6 HOLES FOR DUAL

FOR F2 MTG MOUNTIN~ NOT SUITABLE FOR F-2 
180/210 FRAME ONLY CONVERS I ON 

DIMENSIONS ARE IN MILLIMETERS, SEE SHT I FOR DIMENSIONS IN INCHES.


ONE SI lA

CAST Il lEAL BOX CAST IRON lENA BO 5FRAME A D 3 E G H J 0 P T M 6 NJ AC IF 6 MJ N; IF 81. 

18aT-L180 228.6 114.3 95. 11.211.2 44.5 251.0 241.3 50. 1 214. 169. 53.8 1-1 227.1176. 63.5 69.9

210T-L210 266.7133. 108. 11.211.2 50.8 265. 279. 50. 1 236. 192. 53.8 1-1 249. 196. 63.5 88.9


1 

FRAfo DOT MTt B. In I(I"Y I"prw I"hI a.fAl Alln I(l"y VEl~SIZE PRaV C BS B 2F 2r- N N-W U(2) V SQ. Lr;T~ FN F'N-F' ru 2) FV SQ, G H KCS. 

160T 11121 ---­
1841 .396. 9.9 177. --- 39. 76.2 69.9 28.0n 63.0 6;30 44.0 79.2 07.2 22.220 ~0.6 4.76 30.1 ~-

---- -iLI80T 
L184T · 

434.e !I.9 215. --- 76.2 69.9 26.57f 63.5 6.35 44.5 79.2 57.2 ?2.225 bo.8 4.78 35.139. 
i1~T ---­

210T . 490.5 !I.9 215. --- 77. 91.9 85.9 34.925 79.2 7.92 60.5 95.3 69.9 28.57! t;3.5 6.35 44.5215T ~ 
L210T -21;'T 512.8 00.1 231. 11;'9.--- 77.e 91.9 85.9 34.925 79.2 7.92 60.5 95.3 69.9 26.57i ~3.5 6.35 44.5L215T · ~ 

I) 

(I) SPECIAL DIMENSIONS ON THIS LINE STANDARD DOUBLE SHAFT SUPPLIED ONLY

Wl£N SPECIFIED. 

(2) 'U' AND 'FU' MAY VARY +. 0000, -. 0127 ~~
TERMINAL BOX LOCATED ON ÓPPOSITE SIDE WHEN F-2, W-I,


(3) . D' HAY VARY +. DO, -. 76 ~ W-4, W-5. W-7 OR C-L MOUNTING IS SPECIFIED.


(4) MOTOR WEIGHTS MAY VARY BY 15Y. MAIMUM PERMISSIBLE SHAFT RUNOUT WHEN MEASURED AT

FOR ~-STANDARD RATINGS. END Of STANDARD SHAFT EXTENSION is . 050 ftft T. I. R. 

(5) ONE SIZE LARGER TERMINAL BOX If MOUNTING CLEARANCE DETAILS ARE REQUIRED. CONSULT

SUPPLIED ONLY WHEN SPECIFIED. FACTORY. 

((,) DIMENSIONS ARE IN INCHES.


fRAME - TYPE- CERTIFIED fOR-
ORDER- ITEM HP- RPM- PH- HZ- Va. TS 

IELIANCE SALES ORDER- APPROVED IIY- DATE-

Il iv. K. ENGLISH
FlEUANCE"
CK Iv R. L. BROlI DIMENSION 613051-501ELECTFlIC.O ,.. IvG, KILBORN SHEET ISSUE DATE i SEPTEMBR 2. 1995


CLEVELAND. OHIO 44117 U. S. A. IIT£ 12-19-95 SHEET 2 IF 2 
10-541-00 10-541-05 Ei \DS_AC\61i051\501-SHC/R 293454, 331766




A-C MOTOR

CONNECTION DIAGRAM


STANDARD 9 LEAD DELTA-CONNECTED


T1 

T9 T4 

T3 T8 T5 T2 

TS 

T7 T8 T9
T9 IT4 IT5 ITS

T3 T1 '. T2'. 13'. 

L1 L2 L3 \L1 \L2 \L3 
LOWER VOLTS-LINE-HIGHER VOLTS


(N.P. 1575-8)

N((o CUSTOMER RELIANCE 
"' CUSTOMER ORDER NO. S.O. NO.. 

RELIANCE" DR. BY uNLJ_._nmm_ CONNECTION 416820-2a:'- EL. ECTRIC.O CKBy_Q.ç~'(.____________AP. BY _Jt~J¿__________Ü CLEVELAND, OHIO 44117 DATE__~LS¡.7S,_n____ DIAGRAM ISSUE DATE OCT. 30, 1986 . 

Ei\ 'W- DIAG\416820\002 RAG 10-541-06 

-i 



Rexn (~
OMEGA COUPLING 
//111/1'" I INSTALLATION INSTRUCTIONS ~ 

Because of the possible danger to person(s) or property from accidents which may result from improper use or installation of products, it is extremely important to foltow the proper 
selection, instaltation, maintenance and operational procedures. 

Ait rolatingpower transmission
products are potentially dangerous and can cause serious injury. They must be properly guarded in compliance with OSHA and A.N,S.I,standards for 
the speeds and applications in which they are used. It is the responsibility of the user 10 provide proper guarding, 

Failure to secure capscrews properly could cause coupling companent(s) to became dislodged during operation; resulting in personal injury. Balh .Inch" and "Metric" capscrew/hub 
designs are in service worldwide. Do not altempt to instalt "Inch" caps crews into a "Metric" hub or visa verSa, 
Do not starl motor or jog wilhaut the complete coupling being properly secured to driver and driven equipment shafts. 

Do not use on turbine drives if the coupling cannol be protected from steam leakage or from speeds in excess of the couplings published speed ratings. 

Do not use on applications such as elevators, man ims, or devises that transfer people. When the coupling rails, the lift device or people mover couid fall resullng in serious injury or death. 

Before installng this coupling on any system containing sleeve bearings, herringbone gear sets or olher devices sensitive to axial
thrust, consult Rexnord. 
It is Ihe responsibility or the user to consider the coupling's stiffness (availabie from Rexnord) as it relates 10 the drive system frequency. 

STEP 1 STEP 2 STEP 3


Inspect bolh driving and driven shafts and hub bores making Place haif ofthe elastomer element around hubs and secure with Mount other half of the elastomer elemenl to hubs. Be sure to 
sure they are free from dirl and burrs. Be sure they keys fit self-lacking capscrews. The elastomer element wil space the other secure rings to the spacer elementIf provided. Tighten alt cap­
shalls properly. Mount both hubs to the shafts securing only hub. it is important to have capscrew properly tightened. See Table screws to the recommended capscrew torques in Table 1 and 
one hub: the other hub should be loose ror minor adjustmenl 1 below for recommended capscrew lorques and instructions. Now your done! 
of spBcing. Where tapered bushings are used, follow bushing secure the olher hub 10 Ihe shafL Spacer caupiing instaltatian is shown: the same procBduremanufacturer's instructions. If hub is bored for an interfer­
ence fi. we recommend heating Ihe hub in water, oil bath or 

applies ror the standard design coupling. 

an oven and quickly positioning it an Ihe shaft. Do not spot HELPFUL HINT: ff the capscrew holes in Ihe element do not line up properly with the hubs due to equipmenl misalignment, rotate 
heat hub as it may cause distortion. the shafts (if possible) slightly as you install each capscrew. On larger coupling sizes, first install the capscrews 

that are located in the center of the half elemenL 

e 8 8 Ð e 8 eo eoe 

Standard Method Optional Method Optional Method
Both hubs mounted outward. One hub mounted inward: one hub mounted outward. Both hubs mounted inward. 

Additional mounting positions are possible with the optional assembly hales on the spacer element. Select the combination which most closely matches the dimension desired between shaft ends. 

ALLOWABLE SHAFT ENGAGEMENTS TABLE 1 

CPLG TORQUE - DRY 
Shafts can be flush with the hub (not shown), recessed below the face of the hub, RECOMMENDED SIZE IN. LaS. FT. Las. Nm
or exiended beyond the hub face. CAPSCREW TORQUES 

2 
FOR PROPER INSTALLATION 3 

4 204 17 23 
- IMPORTANT " 5 

Capscrews have self-locking patches 1n 
whjch should nal be reused 20 

more than twice. 30 360 30 40 .~.. . 
Capscrews can be further used ~g0..// 60

with application of a 70 900 75 100Dimension Y should be equal to, or The.shaft may extend beyond thread-locking adhesive. AO 
greater than, .8 times dimension X. the hub, as long as there is 100 
100% shaft engagement is recomended sufficient keyway length available. Do Nal Lubr;cale Caps crew Threads 120 3240 270 370 
far compression bushed hubs. 140 7080 590 800 



EQUIPMENT ALIGNMENT 
Coupling alignment is directly related to equipment and coupling life. 

Although Omega couplings can withstand gross misalignment, care should be taken for best possible alignment to assure 
optimum performance. The caliper/straightedge alignment procedure is described below. If greater alignment accuracy is 
desired, a dial indicator method is recommended. There are occasions when equipment manufacturers require more specific 
alignment tolerances, in which case, the manufacturer's recommendations should be followed. 

1. To correct for angular misalignment, use calipers to check the gap between hubs. Adjust or shim equipment until the gap is
the same at all points around the hubs. 

2. To correct parallel offset, place a straightedge across the hub flanges in two places at 900 to each other. Adjust or shim
equipment until the straightedge lays flat on both sides. 

3. Tighten down connected equipment and recheck alignment.
4. Install elastomer element, tightening all capscrews to the values shown in Table 1 as described on the reverse side.
5. If practical, recheck and tighten capscrews after several hours of operation.

L PARALLEL OFFSET


mL 
ADJUST FOR ANGULAR MISALIGNMENT ADJUST FOR PARALLEL OFFSET 

DIMENSIONS AND PART NUMBERS 
Factory Part Numbers Hubs' 

Stock Bore Taper'Loc~ Taper- 0.0. 0,0. I Slandard 
FLEXIBLE ELEMENT CAPSCREWS' Sleeve 

Bush.¡.Rough Bore (Pa~ & Ranges) Hubs Loc~ Hubs 
Carbon Stainless 

Size SnaC8( Standard Sleel Sleel Size-in Olv Size STO tt Sleel STO ft Sleel Iron Sleel 8ushlng Steel Inot Sleel 

2 7300075 7300005 7300910 7300938 1/4-20 x 318 8 l 8" 
2 730021 7369822 7300220-3002353 7300080 7300010 7300912 7300940 8 l 8" 

4 7300085 7300015 1/4-20 x 1/2 8 + au 3 7300240 7369823 00245.00265 7300730 731008 

8 l R" 4 7300270 7369824 00275.00300 7300800 7300740 731008 7300860 JA 7369575 
5 7300090 7300020 

5 7300305 7369825 00310-00335 7300805 7300745 731108 7300865 SH 7369576 
10 7300095 7300025 7300918 7300946 12 + 12H 

10 7300340 7369826 00345-00370 7300810 7300750 731310 7300870 50S 7369577 
20 7300100 7300030 7300920 7300948 12 

20 7300650 7300375 00651.00659 7300380.7300400 7300815 7300755 731610 7300875 SK 7369578 
1230 73001 05 7300035 318-16 x 518 30 7300660 7300405 00661-00668 7300408-7300425 7300820 7300760 732012 7300880 SF 7369579 

40 7300110 7300040 7300924 7300952 16 40 7300670 7300430 00669-00679 7300431.7300455 7300825 7300765 732517 7300885 E 7369580 
50 7300115 7300045 16 50 7300680 7300460 00681-0686 7300461-7300470 7300830 7300770 732S17 7300890 E 7369581 
60 7300120 7300050 7300928 7300956 16 60 7300690 7300475 00692.00698 7300480-7300495 7300835 7300775 733020 7300895 F 7369582 
70 7300125 7300055 112-13,7/8 16 70 7300700 7300500 7300840 730070 733535 7300900 J 7369583 

80 7300130 7300060 16 80 7300710 7300525 7300845 7300785 734040 7300905 M 7369584 

100 - 7300065 7300934 7300965 314-10 x 1.112 20 100 7300720 7300550 7300850 .. 734545 .. M 7369834 

120 - 7300070 7300936 7300967 24 120 730072 730057 7300855 .. 73050 .. N 7369835 

140 - 7300071 7385753 7385702 1.0-8 x 1-/2 32 140 73072 7300560 7300857 .. 737060 7300900" P 

. Capscrews have selHocking palches which should nol be lubiicaled or reused more than !Wice Hubs are interchang8able for both the spacer and the standard coupling. 

. . Extra capscrews provided for spacer couplings wilh iings. Consult Factory 
Iron 

I Not supplied by Rexnord.


ii Standard hub material specifications: High strength sintered steel (Sizes #2 - #10), and 
Cast iron (Sizes #20 and above). 

REX OMEGA STANDARD COUPLING REX OMEGA SPACER COUPLING 

High speedring~ are.
NOTE: A urethane slit on the inside of the element is the resutt of our 

stàndard lor Spacer
Quality control bond testing and is not a material defect. sizes #2-#10; optional 

for sizes #20-110 

, 

. ,,, l,'~.. . ..-- ~

" ~"

I 

" 
"'~" ",. .~. ..,~ ~"'''~'''' 

, ....~~,',~g '.' 

NOTE: Omega hubs are interchangeable with either standard or spacer flex elements; I.e., taper bushed hubs can be used with spacer elements and finished straight bore hubs 
can be used with standard elements. 

ELEMENT REPLACEMENT: If element replacement is required. it is important 10 change both half elements, never replace just one half element This is important because the 
element stiffess properties may change over time. and Blemenls are packaged In weight matched pairs for better balance on high speed applications.RexnQ! Taper-Lock'" is a registered trademark of Reliance Electric Company 

Elastomer Products Operation 

5555 S Moorland Road, New Berlin, WI53151 

/11//1,," I Phone: 262.796.4060 FAX: 262.796.4064BULLETIN No B0152 12/01 40M
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41074-206-1 PRESSURE SWITCH 

MULTI-POINT PRESSURE SWITCH UNITED ELECTRIC MODEL H402-S146B-M202-M446. 

PROCESS CONNECTION: ~" FNPT 
DUAL SET POINT: 9.75 PSIG (DECREASING) AND 21 PSIG (INCREASING) 
MATERIAL 316SS BELLOWS, 316SSPROCESS CONNECTION. 
NEMAX4 HOUSING, TWO SPDT, 15A, 125/250/480 VAC RESISTIVE 
ADJ RANGE: 0-30 PSIG W/ INTERNAL ADJUSTMENTS AND REFERENCE DIAL 
FIXED DEADBAND DOUBLES. 0.1-0.6 PSIG. 
SET POINT REPEATABILlTY= +/-1 % OF ADJUSTABLE RANGE 
PROOF PRESSURE = 40PSI 
OPTIONS INCLUDE: FACTORY SET 2 SWITCHES & SS ID TAG & WIRE ATTACHMENTS 
PRESSURE CONNECTION STEM = 6.19" LONG 

ELECTRICAL CONNECTION: 3 EA ¡" KNOCKOUTS. 
SERVICE: WASTEWATER, SG=1.02 VISC=0.5-3.cP, T=40-110°F, pH RANGE = 4-10 
TSS= 0-100 mg/L INCLUDING GRANULAR ACTIVATED CARBON & BIOSOLIDS 
PARTICLE SIZE = 0-0.125" MAX 
TDS= 100-400 mg/L 

DURABLE CONTROLS 
PO BOX 409 
HARTLAND, WI 53029-0409 
PH: 262-367-4900 
FAX: 262-367-8695 

CONt lX
AL 1N11 COAIED ON TH llEN
IS THE PROPE OF USF'TE ..D/OR.IT~T~r~~l=~ET~ 

DESIGNER DATE 

FD 2/26/04 
TT PRESSURE SWITCH 

TO US _ ME SUBMIT IN CO TH
ME NO TR AN Il BE US ONY
fO TH PU fO WH TH DOMEN ISDPY ii.TI IA NC BE DI
RE. LO Of US IN Nr CJER_ER WI TH EXPR WA CO
OF US. US AS NO Il ll UA 
fO 1H US OF TH .IlEN OR THECO Nl 1N'l COAIED
fO -Ð PR. OR II A ii 
NO IlTETO 1H FI ll PURPDO. IN NO DO OIDE CO lXMm _BE US II _ TO TH MEOF US. AU Pl IIOF THE DE OF TH Il CO 
AGEN TO THES TE ..0 CONDmOHS. 

CHECKER DATE 

DATE 

2/26/04 
DATE 

SCA: 

CUEN JET PROPULSION LAB. NASA 

IAtS===~
. - -_..­... -----­. ------- Envirex Products 

Waukesha. Wi 
800-524-6324 

PROJCT 

41074 
CODE 

40930 
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41074-206 
SHEE 

1 OF 
REV 

o 



IMP400.07 

400 Series 
Pressure Controls 

Types: H400, H402, H403, 
H400K, H402K, J400, J402, 
J403, J400K, J402K 

UE-
UNITED ELECTRIC

CONTROLS 
Installation and Maintenance 
Instructions 

Please read all instructional literature carefully and thoroughly before starting. Refer to the final page for the listing of Recommended Practices, 

Liabilities and Warrantees. 

GENERAL 

Pressure variations are sensed by a bellows, diaphragm or piston sensor 

which either actuates or de-actuates one, two or thræ snap-acting switches 

at a pre-determined set point(s). Set point(s) is adjusted by tuming an 
intemal knob and pointer (H types) or intemal screw (J type). 

Part I · Installation 
Tools Needed 

Scredriver 
Hammer 

Adjustable wrnch 

~ INSTALL UNIT WHERE SHOCK, VIBRATION AND TEMPERA­


~ TURE FLUCTUATIONS ARE MINIMAL. ORIENT UNIT SO THAT


MOISTURE IS PREVENTED FROM ENTERING THE ENCLO­

SURE. IF UNIT IS BEING INSTALLED WHERE HEAVY CONDENSATION 

IS EXPECTED, VERTICAL MOUNTING (PRESSURE CONNECTION 

DOWN) IS REQUIRED DO NOT MOUNT UNIT IN AMBIENT TEMPERA­

TURES EXCEEDING PUBLISHED LIMITS. 

400 Series pressure controls can be mounted in any position. provided the 

electrical conduit is not facing up. The preferrd mounting position is ver­

tical (pressure connection down). 

The cast-in knockouts for 3/4" electrical conduit are located on the side 
and rear of the enclosure. These can easily be knocked out by placing the 

blade of a screwdriver in the groove and rapping sharply with a hammer. 

Mount the unit via the (2) 1/4" scre clearance holes on the enclosure.


See Dimensions. Units may also be mounted via the NPT pressure con­
nection. 

~ ALWAYS HOLD A WRENCH ON THE PRESSURE HOUSING HEX


~ WHEN MOUNTING UNIT. DO NOT TIGHTEN BY TURNING


ENCLOSURE. THIS WILL DAMAGE SENSOR AND WEAKEN 

SOLDER OR WELDED JOINTS. 

II DISCONNECT ALL SUPPLY CIRCUITS BEFORE WIRING.


~ ELECTRICA.L RATINGS STATED IN LITERATURE AND ON NAME­


~ PLATE SHOULD NEVER BE EXCEEDED OVER-LOAD ON A

SWITCH CAN CAUSE FAILURE ON THE FIRST CYCLE. 

~ WIRE UNITS ACCORDING TO LOCAL AND NATIONAL ELECTRI­


~ CAL CODES. MAXIMUM RECOMMENDED WIRE SIZE IS 14 AWG.


Connect conduit to the case and wire directly to the switch terminals accord­

ing to local and national electrical codes. Bring the wires up to terminals 
from the rear of the case. (See fig. 1.) If manual reset switch or DPDT options 

are used, lead wires are supplied, color coded as follows: 

Switch i Switch 2 

Common Violet Yellow 

Normally Open Blue Orange 
Normally Closed Black Red 

~ ALLOW ENOUGH SLACK SO AS NOT TO AFFECT SWITCH MOVE­


~. MENT WHEN MAKING SETING ADJUSTMENTS AND ENSURE


THAT THE WIRES ARE NOT TOUCHING THE COVER WHEN 

INSTALLED 

NOTE: For larger wire gauges, a one time shift may be experienced or 
expected due to space limitations within the enclosure. Verify setpoint after 

installation. 

NOTE: The middle switch assembly is omitted for dual switch contrllers. 
The outer switch assemblies are omitted for single switch controllers. Type 

"J" controls have intemal screw adjustments and tye "H" have cam assem-' 
blies for intemal calibrated adjustments. 

SWITCH BIAS SPRING 
SWITCH MOUNTING SCREW 

Figure 1




Re-Calibration Adjustment. H Types Dimensions 
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Figure 2


Dimension A ._-_._------~_.-.----_._-_._-_.._-_...._-_._. 

Option M2l0 . Diferential Pressure Indication Models Inches mm --_lifff-~~~~=---- _ --i~ch~s ~_~-_~_N~T~ 
Pressure 
126-164 5.81 146,84 1/4 I 551,553-555 4.56 115,88 1/4 
SI26B-SI64B 6.19 157,16 1/2 I 550,552 5.03 127,79 1/4
270-376 5.50 139,70 1/4 570-572 4.56 115,89 1/4 
440-443,449, 
451,453,454 4.28 108,74 1/4 Differential Pressure 

448,450,452 5.03 12779 1/4 147-15 6.13 155,57 1/41610-614 6.44 163,58 1/4
520-525 8.62 218,90 1/2 I S147B-S157B 6.13 155,57 1/2
530-535 8.12 206,20 1/2 I' 455-559 7.00 178,05 1/4 

544-547 8.06 204.7 1/8Figure 3 Span Adjust Screw 
I 540-543 7.90 200,7 1/8


Sunace Mounting Hardware


Part Number 6361-704. 
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Special Instructions For Vacuum Ranges 

On vacuum ranges, the C-NO circuit is closed at sea level condi­
tions. Therefore, increasing vacuum will cause the C-NC circuit to 
close while decreasing vacuum will cause the C-NO circuit 
to close. Please make a note of this and wire/adjust the unit 
accordingly. 

Part II - Adju,stments 
Tools Needed 

Screwdriver 

NOTE: For set point adjustments and re-calibration, connect 
control to a calibrated pressure gauge. 

Type J400 & J400K 

Remove cover. Switch has screw adjustments inside enclosure. 
Increase gauge pressure until switch transfers. To RAISE the 
pressure setting turn the screw IN To LOWER the pressure settng 
turn the screw OUT. One full turn corresponds to approximately 
10% of range on diaphragm and piston models, and approximately 
20% of range on bellows models. When making adjustments, do 
not exceed the proof* pressure rating on nameplate. 

Tyoes J402. J403 & J402K 

Remove cover, follow same procedure as paragraph above. 
Switches may be set together or apart, up to 100% of range 
(maximum separation on models 520-535 is defined in Table 1). 
On dual switch, either switch may be set high. On triple switch 
models, the third (middle) switch has no over-travel mechanism 
and must always be set to the highest pressure when switches are 
set apart. Altering the setting of one switch will usually have litte 
effect on the other(s), however re-calibration may be desired at a 
critical pressure setting and after changing switch(es). 

Table 1 

Switch Separation 

Model & Range (% of Range Span) 

520, 530 (-300 to 0 VAC) 25% 

521,531 (-lOto+lO"we) 35% 

52.2, 532 (-50 to +50 "we) 35% ___u 
523,533 (0.5 to 5 "we) 50% 

524, 534 (2.5 to 50 "we) 50% 

525, 535 (10 to 250 "we) 20% 

Special Instructions for Models 520-535 

When calibrating the Models 520-535, Switch 2 (the right switch 
as viewed from the front of the control) must be set to the higher 
pressure value. Use a screwdriver to turn the adjustment screw and 
obtain the desired actuation. pressure for Switch 2. Switch 1 can 
then be set following the procedure outlined for the Type J400 and 
J400K. Maximum separation between Switch 1 and 2 is 
defined in Table 1. 

Types H400. H402. H403. H400K & H402K 

Remove cover, switch has knob and pointer adjustment inside 
enclosure. Controls are factory calibrated for maximum accuracy at 
the dial midpoint. Switches may be set together or apart up to 
100% of the range scale. On dual switch models either switch may 
be set high. On triple switch models, the third (middle) switch has 
no over-travel mechanism and must always be set to the highest 
pressure when the switches are set apart. Altering the setting of one 
switch will usually have little effect on the other(s), however 
re-calibration may be desired at a cfitical setting or after 
changing switch(es). 

To re-calibrate, turn pointer to desired set point and add gauge 
pressure until switch transfers. If gauge pressure and set point 
pressure do not agree, turn zero adjust screw clockwise to raise and 
counter clockwise to lower pressure setting (See Figure 2). 

Types with Manual Reset (Option 1530)


These optional models incorporate a snap switch that, when actuat­

ed, remains tripped until pressure decreases and the reset button is 
manually depressed to the reset position. 

Types J400K & J402K with Option M210 

(indicator models 147, 157, S147B, S157B only) 

To adjust for maximum accuracy at any desired set point, follow 
steps 1 - 4 below:


1) Remove front window and gasket (four screws) 
to gain access to span adjustment. 
2) Connect control to calibrated pressure source and set to 
required differential pressure. 
3) Using a screwdriver, carefully turn span adjustment 

(See Figure 3) to obtain required indication. 
4) Re-mountfront gasket and window.


Part III - Replacements 
Tools Needed 

Screwdriver 

~ USE ONLY FACTORY AUTHORIZED REPLACEMENT PARTS


~ AND PROCEDURES. DISCONNECT ALL LIVE CIRCUITS


BEFORE PROCEEDING. COMPONENTS AVAILABLE FOR 

REPLACEMENT ARE THE SWITCHES. OTHER COMPONENTS 

FACTORY REPLACEABLE ONLY. 

1) Disconnect leadwires.


2) Remove the two mounting screws. On multi-switch 
controls, first remove switch bias springs (See Figure 1.) 
3) Insert replacement switch and replace screws


and bias springs. 
4) Check switch set point and re-calibrate per 
PART Ii if necessary. 

.Subjecting the switch to proof pressure may cause a shift in set point 



l 
l
i RECOMMENDED PRACTICES 
! UE-United Electric Controls Company recommends careful consideration of the 

following factors when specifying and installing UE pressure and temperature units. UNITED ELECTRIC

Before installing a unit, the Installation and Maintenance instructions provided with CONTROLS 
unit must be. read and understood. 

. To avoid damaging unit, proof pressure and max temperature limits slated in 

literature and on nameplates must never be exceeded, even by surges in the system. 

Operation of the unit up to proof pressure or max temperature is acceptable on a 

limited basis (Le.start-up, testing) but continuous operation must be restricted to the 

designated adjustable range. Excessive cycling at proof pressure or maximum 

temperature limits could reduce sensor life. 

. A back-up unit is necessary for applications where damage to a primary unit 

could endanger life, limb or property. A high or low limit switch is necessary for 

applications where dangerous runaway condition could result. 

. The adjustable range must be selected so that incorrect, inadvertent or malicious 

settng at any range point can not result in an unsafe system condition. 

. Install unit where shock, vibration and ambient temperature fluctuations will not 

damage unit or affect operation. Orient unit so that moisture does not enter the 

enclosure via the electrical connection. 

. Unit must not be altered or rTodified aller shipment. Consult UE if modification 

is necessary. 

. Monitor operation to observe warning signs of possible damage to unit, 

such as drift in set point. Check unit immediately. 

. Preventative maintenance/periodic testing is necessary for critical applications 

where damage could endanger property/ personneL. 

. For all applications, a factory set unit should be tested before use. 

Electrical ratings stated in lierature and on nameplate must not be exceeded. 

Overload on a switch can cause damage, possible on the first cycle. Wire unit 

according to local and national electrical codes, using wire size recommended 

in installation sheet. 

Use only factory authorized replacement parts and procedures. 

. Do not mount unit in ambient temp. exceeding published limits. 

. For remote mounted temperature units, capillary lengths beyond 10 feet can 

increase chance of error, and may require re-calibration of set point and indication. 

LIMITED WARRANTY 

UE warrants that the product thereby purchased is. upon delivery, free from defects 

in material and workmanship and that any such product which is found to be defec­

tive in such workmanship or material will be repaired or replaced by UE (F.O.B. UE); 

provided, however, that this warranty applies only to equipment found to be so 

defective within a period of 12 months after installation by buyer but not to exceed 

1B months after delivery by the seller. Except for the limited warranty of 
repair and replacement stated above, UE disclaims all warranties 
whatsoever with respect to the product, including all implied war­
ranties of merchantability or fitness for any particular purpose. 

LIABILITY LIMITATION 

The sole and exclusive remedy of buyer for any liability or seller for any claim, 

including incurred in connection with (I) breach of any warranty whatsoever 

expressed or implied, (ii) a breach of contract, (ILL) a negligent act or acts 

(or negligent failure to acl) committed by seller, or (IV) an act for which strict 
liability will be imputed to seller, is limited to the limited warranty or repair and 

replacement stated herein. In no event shall the seller be liable for any


special, indirect, consequential or other damages or like general 
nature, including, without limitation, loss of profits or production, 
or loss or expenses of any nature, incurred by the buyer or any


third parly.


180 Dexter Avenue, P,O. Box 9143 

Watertown, MA 02472-9143 USA 

Phone: 617 926-1000 

Fax: 617 926-2568 

http://ww.ueonline.com 

INTERNATIONAL OFFICES


AUSTRALIA 

United Electric Controls, (Aust) PTY Ltd. 
ACN 004 949 982, Unit 2 
615 Warrigal Rd. (Locked Bag 600)


Ashburton, Victoria 3147, Australia 
Phone: 613-9568-6188 
FAX: 613-9569-9742 

BELGIUM 

United Electric Controls, Europe 
G. Van Gervenstraat 19A
B-9120 Beveren-Waas, Belgium


Phone: 32-3-7554383 
FAX: 32-3-755 27 47


CANADA 

United Electric Controls, Canada Ltd. 
5320 Bradco Blvd. Mississauga, 
Ontario L4W 1G7, Canada 
Phone: 905-625-50B2 
FAX: 905-625-5709 

GERMANY 

United Electric Controls, Europe 
An Der Zentlinde 21 
0-64711 Erbach, Germany 
Phone: 49-6062-7400 
FAX: 49-6062-7501 

INDIA 

United Electric Controls, India 
Amar Hill, Saki, Vihar Road 
Powai, Mumbai 400 072, India 
Phone: 91-22-857-6921 
FAX: 91-22-857-1707 

MALAYSIA 

United Electric Controls, Far East


No. 1-2-2, 2nd Floor 
Jalan 4/101C 
Cheras Business Centre


Batu 5, Jalan Cheras 
56100 Kuala Lumpur, Malaysia 
Phone: 603-91334122 
FAX: 603-91334155 

MEXICO 

United Electric Controls, Mexico 
Chihuahua 129 - 1 NTE


Unidad Nacional 89410 
Madero, TAM, Mexico 
Phone: 011-52-1210-0646 
FAX: 011-52-1210-5761 

FGS25000204 
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TRIMITE™

TECHNICAL DATA SHEET 

TECHNCAL DATA MODEL TM-350A 
Influent Flow Rate GPM (GPD) 350 (504,000)

Shipping Dimensions LenJr 22 ft. 6 in. 

Width 10 ft 10 in. 
Heilit 9 ft. 4 in. 

Tan Dimensions' LenJr 20 ft. I in. 
Width 6 ft Ii in. 

Heilit 7 ft 6 in. 
Weighis1 i Shipping 16,000Ibs. 

100erating 74,000Ibs. 
Base Pad Design 

675 Ibs/sQ.ft. 
Backwash Holding Tank Volume 18,200 gal. 
Overhead Clearance Minium 2 ft 6 in. 
Tan Connections Influent 6 in. 

Efluent 6in. 
Backwash 6 in. 
Waste/Overflow 10 in. 
Filter-to- Waste 6 in. 
Air Wash (clarfier) 3 in. 
Air Wash (filter) 3 in. 

Automatic Valve Sizes Influent 4 in 
Efluent 4 in. 

Backwash 6 in. 
Filter-to-Waste 4 in. 
Waste 10 in. 
Air Wash Control (clarifier) 3 in. 
Air Wash Control (filter) 3 in. 

Manua Valve Sizes Influent Rate Settg 4 in. 
Backwash Rate Control 6 in. 

Adsorption ClarfierTh! Total Area 35.0 SQ.ft. 

UDflow Rate 10 wm/sQ.ft. 
Mixed Media Filter T ota Area 70.0 SQ.ft. 

Rate 5 wm/so.ft. 
Stadad Backwh Rate 15 gpm/sQ.ft. 

Total Volume per Wash Cycle Adsomtion Clarfier' 3,500 gal. 

Mixed Media' 6,825 gal.

Pumps Efluent 350 gpm, 7.5 hp 

Backwash 1,050 imm, 25 hr 
Blower 163 scfi 7.5 hp


3.2 psig
Electrcal Control panel wI Tranformer 480V, 60 Hz 

30 4 wire 80A 
NOTES: 
i. Mixed Media backwash rate shown above is 15 gpmlfl as required at 60° F. Required rate vares liearly with temperatue from 10 gpmlfl at 32 ° F to 18 gpmlft' at 75° F. Wash

volwnes indicated above are based on a 6-mIute backwash duration. 
2. The Adsorption Clarer™ is normlly washed (using inuent water) one or more ties between Mixed Media backwashes, as well as in sequence with a Mixed Media backwash. The

waste holding system should be sized to handle a total of two complete wash volwnes from each comparent. The Adsorption Clarfier wash volume indicated above is based on an 10­
miute total wash flush. 

3. The influent puming system should provide a range of25-35 ft. at the plant inlet.
4. Available matenals of ta constnction include painted carbon steel, aluminwn or 30488. Process piping is PVC. 
5. The second unit in a two-ta configuation shares the controls, backwash pum, air blower, and chemical feed systems from the first unit.
6. TM-350A stadard sta-up and operator training requirements are 4 days in one mp to the jobsite. Add one additional day for two-unit configuations.
7. Effuentfackwash pums are approximtely 30-40 feet TDH. Our effuent requirements are approximtely 10 feet TDH. Our backwash requirements are approximtely 20 feet TDH.
8. Dimensions do not include waste box.

9. All controls are automatic.

i O. All valves are elecmc.


I i. Media is shipped separately on the TM-350A. 

April 2004 
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INSTALLATION AND ASSEMBLY INSTRUCTIONS 

TRI-MITE WATER TREATMENT PLANT 

INTRODUCTION 

A. PLANT OVERVIEW

These instructions cover TRI-MITE model: 

TM-350A 350 gal/min maximum capacity 

This capacity is based on single tank systems. They may be supplied in one or 
two tank designs. All models are of rectangular, painted steel tank 
construction. 

The standard USF Products TRI-MITE water treatment plant consists of: 

i. One or two tans with adsorption clarifier and filter compartments in

each tank. 

2. Blower assembly.

3. Adsorption media with retaining mechanism.

4. Mixed Media filter media with support underdrain system.

5. Manual and automatic control valves.

6. Float operated level control valves for the filters.

7. Electrical controls for automatic operation.

8. Coagulant feed controller, with on-line effuent turbidimeter.

9. Three chemical feed systems; one each for alum (by others), polymer

(by others), and hypochlorite (by others). 

Any special instructions for your TRI-MITE are identified in this Owners 
Manual with the project number shown on the title page at the front of the 
ManuaL. 



OM21-01B


Only the items referenced in the Bills of Material for the drawings in the 
Drawing section of this Owners Manual are furnished by USF-CPC 
Corporation Products. 

The Jobsite Superintendent should review these instructions before the arval


of the equipment. THIS REVæW IS IMPORTANT. Installation should not 
be attempted without first understanding these instructions. 

B. GENERAL INSTRUCTIONS

CAUTION: Be careful when installing equipment (and media*) to avoid 
damage to the paint. Any paint damage that occurs during installation 
must be touched up immediately to prevent rusting. Small areas of steel 
exposed by paint damage inside the tank wil rust quickly when


submerged. 

Padding of some sort is recommended in the bottom of the tank to help 
prevent paint damage from dirt imbedded in the worker's shoes. Heavy 
plastic sheet or cardboard. may be used. Remove any padding material 
before installing media or fillng the tank with water. *


Steel chips from any drilling inside the tank should be removed


immediately. Steel chips wil cut the paint and become imbedded in 
shoes, carrng the damage to all parts oftht tank.. Exposed steel in newly 
drilled holes should be coated with touch-up paint provided with the plant. 

Check for debris inside the underdrain headers in the filter compartments. 
Any large objects can be removed by hand. Sand or any other debris can 
be flushed out with a hose. Do this before placing the tanks. * 

*NOTE: Unless otherwise specified media installation is required on the 
TM-350A. 

C. RECOMMENDA TIONS FOR HANDLING AND STORING MEDIA *

1. Storage

A. Mixed Media Filter Materials
The filter media for your TRI-MITE water treatment plant wil arrve 
in bags, crated and clearly identified. Bagged material is not generally 
shipped on pallets because it gets bumped off the pallets and freight 
damage is high. Do not plan on placing material directly from the 
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truck into the filter. The waiting time on trucks and drivers is


prohibitive. 

Store the bagged material as close to individual filters as possible. 
Note that different sized gravels have different colored tags on the 
bags. Stack all bags with the same colored tag in the same pile. Do 
not store bagged material directly on the ground, or even on a hard 
surface. It can be palletized for easy handling by forklift to the filter, if 
you plan to go that route; but at any rate, it should be elevated to 
ensure air flow under and around the bags to prevent them from rotting 
away. Deteriorated bags wil cause you trouble and expense at 
placement time as the media will have to be shoveled. Do not stack 
more than five bags high, to avoid breakage. If you cannot store


bagged material under a roof, it must be covered to protect it from the 
weather. Do not use clear plastic sheeting; the sun will rot the bags. 
Use the black plastic type. It is essential that provision be made, if 
material is covered, for a flow of air around the stored material, as


much of it is damp and the bags will rot if this is not done. An open, 
roofed shed is an ideal place for storing media. 

B. Adsorption Media

Adsorption media is shipped in crates, called gaylords, that hold about 
700-900 lbs. of materiaL.. The media is enclosed in plastic liners 
inside the box. If the gaylords are 
 stored out of doors, make sure that 
the cardboard does not get wet since this will weaken it. Cover the 
gaylords with plastic sheeting. 

2. Moving Media

Moving bagged material to the filter with a conveyor usually works 
well as there is no loose material to contend with. If a conveyor is not 
practical, a forklift or a well-operated loader is good. 

The adsorption media gaylords are on pallets and easily moved with a 
forklift. 

*NOTE: Unless otherwise specified media installation is required on 
the TM-350A. 
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PLACING THE TRI-MITE 

A. PLACING THE TANK

Lifting provisions have been designed into each tank. The design is based 
on connecting lifting slings to the tank with shackles. Selection of lifting 
machinery and equipment proper for the size and weight of the tank shall 
be the responsibility of the customer's mill-wrights. The longest practical 
slings are recommended. 

Pads shall be such that the tank is level and, where more than one tank is 
shown on the Plans, all are at the same elevation. Pads which are not 
level and smooth may cause damaging stress in the tank plates and welds 
when the tanks are filled with water. Grouting may be used to correct any 
deficiencies in the pads. 

Tank bottoms are not painted because protecting this surface during 
shipping and handling is not practicaL. Coal tar or asphaltic base mastic 
compound, such as heavy roofing compound, shall be spread evenly over 
the surface of the pads, before the tanks are placed, to seal the bottom 
surface of the tank from rusting. A 1/4 to 3/8 inch thick uniform layer of 
compound should be enough to seal the bottom surface of the tank to the 
pad with a quantity visible around the edges of the tank after placement. 

Position tan squarely on the pad and make any alignent necessary for 
connection to the influent, effuent, backwash, waste and any other 
interconnecting equipment shown on the PROJECT ASSEMBLY 
drawings. 

B. TANK WEIGHTS

TM-350A 

Shipping (lbs.) 16,000* 

Operating (lbs.) 74,000 

* These weights do not include media (which is shipped separate). 
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PAINTING 

Your TRI-MITE was provided finished painted inside and out, you need only 
paint, at your option, your pipe spools and connecting pipe. For paint damage 
prevention please see "General Instructions". 

ASSEMBLY, EQUIPMENT, CLARIFIER/FILTER 

A. Check Supplies

Check quantities of all items on the Bill of Material (BOM) with the 
corresponding drawing. Note that there is a separate BOM for each unit. 
All nuts, bolts, and washers should be stainless steel or bronze except for 
those for the lifting lugs (where applicable). Stainless steel hardware is 
not attracted by a magnet. 

B. Field Assembly

The TRI-MITE water system is factory assembled and tested so that a 
minimum of field assembly is required. Certain items are furnished loose 
to facilitate shipping. The following on-site assembly is required: 

1. Waste Piping-

Install waste piping as detailed on assembly drawing. 

2. Valve Installation -
Some valves are removed to avoid damage during shipping. Install 
these valves as detailed on the assembly drawings. 

3. Pipe Connections -

Connect influent, effuent, waste, and backwash lines to unit as 
detailed on the assembly and flow drawings. On two tank units make 
appropriate interconnections as detailed on the assembly and flow 
drawings between units (backwash and air blower). 

4. Media Installation -
Media installation is required on the TM-350A. 
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a.Adsorption Media 

CAUTION: The plastic adsorption media is flammable. Exercise great 
caution. Do not allow welding or flames of any sort to come into 
contact with the dry materiaL.


Now you can install the adsorption media in the clarifier. It ships in 
"gaylords" (cardboard crates), each weighing between 700 and 900 lbs. It 
can be placed in any fashion that is most convenient for you. 

Follow these steps:. 

i. Before you proceed, the influent valve must be installed and

closed. 

2. Make sure that the clarifier compartment is totally clean (use a
vacuum cleaner) of any debris. Make a final check of the air 
distribution system to be sure everyhing is tight and secure. 

3. Make some light pencil marks on the interior walls at a level of 4
ft. above the floor. You can use these to make sure that you don't 
place too much media. 

4. You must exercise caution to make sure that the air laterals are not
damaged by the impact of falling media. To do this, run one to two 
feet (no more!) of 
 water into the comparment. 

5. As media is poured, a small amount of fine dust may be released.
It is recommended that anyone working in the immediate vicinity 
wear a particle mask to prevent inhaling this materiaL. 

6. The easiest way to place media is to raise each gaylord up over the
tank on a forklift. Then, cut open one side of the gaylord with a


utility knife, and let the material ru down into the tank. You will 
need to cut through the plastic liner also. A garden rake or hoe will 
come in handy to help remove the media and to move it around in 
the tank. 

7. The following precautions are to be observed while placing media:

a. Be very careful that you donlt drop foreign material into the
tank with the media. If you do, be sure to remove it before 
proceeding. Be particularly careful of dropping bits of 
cardboard, plastic liner, and pieces of the pallet. 

b. Be careful to knock off loose pieces of gravel, soil, etc., from
the pallet before lifting it up to the tan. 

OM2l-0IB 
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c. Don't scratch the paint on the tank with the forks or with the

rake. 

d. The media in the tan will not support a person's weight until
most of it is in place, since it wil be floating on water. You 
can, however (if necessary), lay down a piece of plywood to 
stand on, after you have placed about half of the media. Test it 
with your rake first to make sure that the media is solid. 

8. Pour the media in. Go slowly at first, until the air distribution
laterals are covered. Add media until you reach the marks you 
made on the walls. The media need not be leveled except to help 
you judge the overall depth. The depth is not extremely critical; 
plus or minus 1-2 inches is okay. 

b.Adsorption Clarifer Retainer 

1. Make certain that the proper quantity of media is placed and that there is
no foreign material or debris in the clarifier compartment. Make a last 
second check of the paint.


2. Identify all of the pieces shown on the appropriate Assembly drawing. It
is good to lay them out on the floor first to check the arrangement and fit 
before lifting them into the tank. You wil need the retainers, holddowns, 
gasket material and hardware (nuts, bolts and washers). It is


recommended that you don't take the hardware into the tank until the 
retainer is placed so that you don't drop any into the media. 

3. Install gaskets on the supporting angles (114" thk.) all around. Also affix

gaskets (1/2" thk.) to both sides of one grating paneL. This panel will be 
the center panel (any panel can be chosen since their relative location is 
not critical). Do not forget to spray the edge of the grating with the glue 
provided--follow instructions on the can. 

4. Lift the grating sections into the tank. Depending on the size of the tank,
they may require a forklift (or overhead crane) to bring them up. Install 
these one by one onto the support angle, the center piece being squeezed 
between the two end pieces. 

Note: Screen faces down!


Make sure you push laterally at each end so that the center gaskets are 
properly sealing the gaps between grating panels. 

5. Bring holddown angles as required (2 or 4 per tank depending on tank)
into the tank and position them as shown on the assembly drawing. 
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6. Install the holddown elements. These consist of a piece of threaded rod
(3/4" or 1" dia.) nuts, and appropriate washers, which attach to gussets and 
brackets welded to the tank walL. 

a. Insert rod first through hole in gusset, install washer and nut under the
gusset. 

b. Install washer and (1) nuts above the gussets. Tighten the I nuts

together at some distance from the gusset. 

c. Tighten nut under gusset while holding top nut above gusset to prevent

rod from turning. This will move the rod down and apply pressure on 
the holddown angle. 

d. Tighten until the gaskets on the support angle are getting compressed
by about 118". 

e. Loosen double nut on top of gusset and tighten the bottom one against
the top surface of the gusset. The remaining nut can be removed or 
better tightened against the nut under it so it is not lost. 

c. Mixed Media

For filter media place see "Building The Filter". 

C. ELECTRICAL CONNECTIONS

Refer to the Electrical Interconnection Diagram for the required field 
wiring instructions. All wiring should comply with any applicable codes. 

Provide l20/240V, 60 Hz, 1 phase, service to the control panel as detailed 
on the electrical drawings and techncal data sheet. This wil be provided 
by the transformer in the power paneL.


Make sure that you note the three clearwell level switches which must be 
provided by others and wired to the control paneL. These are: 

-- Plant off (LSH 001) 
-- Backwash permissive (plant on) (LSL 001) 
-- Pump protection (LSLL 001) 

When the connections are completed, you can test teach piece of 
equipment by forcing the appropriate output on. This is done with the


programer panel and is described in the Operation and Maintenance 
portion of this manuaL. 
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Also note that three phase power is required to operate the effuent and 
backwash pumps as well as the air blower on the TM-350. 

CHEMICAL FEED EQUIPMENT 

A. General

You wil need the following drawings: 

CHEMICAL FEED ASSEMBLY, ALUM (BY OTHERS) 
CHEMICAL FEED ASSEMBLY, POLY (BY OTHERS) 
CHEMICAL FEED ASSEMBLY, HYPOCHLORITE (BY OTHERS) 
ELECTRICAL INTERCONNCTION DIAGRA 
VALVE AN CONTROL INSTALLATION

AN OTHER CHEMICAL FEED ASSEMBLY DRAWIGS 

These drawings are in the DRA WIG section of this Owner's ManuaL. 

Additional Installation, Adjustment, Maintenance, and Repair instructions 
are in the EQUIMENT DATA section. You should read these 
instructions before going any further. 

The chemical feed pumps should be mounted on the tank lids or on raised 
bases. The area around the pumps is subject to chemical and water spills. 
The raised bases allow the pumps to stay reasonably dry when the floor is 
hosed down. 

1. Water Supply

A clean water supply is recommended for each mixing tame The supply 
line should be at least 1/2" pipe and should end in a vertical run with a 
shutoff valve 6 to 8 inches above the tank. A 12 inch length of flexible 
hose such as garden hose can be attached to the shutoff valve to go down 
through the hole provided in the tank cover. This arrangement will allow 
the tank cover to be removed. 

NOTE: The arrangement of the piping should be made to allow easy 
access to the large hole in the tank cover for adding chemicals. 

2. Electrical Connections

All wiring should comply with local codes. 
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Electrical winng to the chemical mixers should be provided for the 
mixers. There should be 5 to 6 feet of flexible cord at each mixer to 
provide for removal of the mixers without the need to disconnect wiring. 
The chemical mixers are not connected to the plant controls. 

Electrical connections to chemical feed pumps, which are not motor 
driven, are wired directly from the plant controls to the pump. These 
small pumps are essentially a solenoid and you wil see that there is no 
rotating motor drive. 

3. Solution Feed Lines

Chemical feed lines should be run from the pumps to the injection 
connections shown on the drawings. Each discharge line is to be run into 
a tee assembly, where it is mixed with service water. The mixture is then 
run to the injection point on the raw water line, using 1/2 in. a.D. plastic 
tubing. Generally, one injection point is used for alum, fed into the main 
raw water line. 

Polymer connections need to be made in the line feeding each tank ahead 
of the influent valve. The nozzles are threaded into 3/4 in. couplings in 
the pipe, supplied by others. 

B. Alum Feed System Assembly (By Others)

All of the equipment supplied by USF is shown on the Bil of Material 
with the Chemical Feed Assembly, Alum drawing. The equipment needed 
but not supplied by USF with the standard plant is shown on the drawing. 

The following discussion is based on plants using an alum mix tank 
supplied by USF. If your plant uses a liquid alum system, USF does not 
supply the storage tank or appurtenances. In this case, ignore the 
references to the storage tank and mixers. 

The alum solution tank should be placed where you can readily get at the 
large hole in the cover to add chemicals. A plastic cover is provided for 
this access hole to keep your mixed solution clean. 

The mixer clamps on the side of the tank in the opening in the cover 
provided for its mounting. Adjust the swivels on the mixer mounting 
clamp so that the mixer shaft is at the angles in the tank recommended by 
the manufacturer in order to have the most effcient solution mixing. 
There are manufacturerls instructions for the mixer in the Equipment Data 
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section of this Owner's Manual which should be reviewed also before you 
star the mixer up.


Mounting, wiring, and connecting the chemical feed pump to the plant 
have been covered earlier in this instruction. Remember here to review 
the manufacturers instructions. Connect the suction side of the pump to 
your solution tank with the larger plastic tubing that came with the pump 
using the fittings and shut-off valve supplied with the tank. Connect the 
strainers that came with the pump to the fitting inside the tank. There is a 
detail on the drawing covering this connection. 

Your alum feed system should now be complete. 

C. Polymer Feed System Assembly (By Others)

Assemble the polymer feed system. All of the equipment supplied by MP 
is shown on the Bill of Material for this drawing. The equipment needed 
but not supplied by USF with the standard plant has been covered earlier 
in this instruction. 

The polymer solution tank should be placed where you can readily get at 
the large hole in the cover to check the mixing and solution. 

The polymer powder will not readily mix into a solution by dumping it 
into the water in the mix tank and agitating it. The powder is, instead, 
added through a "disperser". This disperser and plastic funnel are listed on 
the Bil of MateriaL. A water line with a shut-off valve needs to be 
connected to the side of the disperser. Position the disperser on the tank 
cover where it is convenient to pipe water into it and also get at the fuel 
to add polymer powder. Attach it to the cover by drilling a hole in the 
cover for the bulkead fitting also listed on the Bill of 
 MateriaL. 

The mixer for your polymer solution tank is a slow speed, gear drven 
agitator. Assemble the shaft and propellers the same way you did the 
mixer for the Alum Tank. Mount the mixer the same way. 

NOTE: The shaft and propellers that come with your mixers are different 
from each other. The larger propellers go on the slow speed, gear driven 
mixer for your polymer system. 

Your polymer feed system requires one chemical feed pump for each tank 
in your system. These pumps are mounted on the tank covers. Wiring and 
connecting the pumps to the plant have been covered earlier in this 
instruction. Assembly the nipples, tee, elbows, and the plastic valves to 
the fitting in the bottom of the tank as shown in the detail on the drawing. 
Install the 1/2 in. plug in the drain hole. 

OM21-01B
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Connect the section side of the pumps to the valves with the vinyl plastic 
tubing that came with the pump. Connect the strainer(s) foot valve(s) that 
came with the pump to the fitting inside the tank with the same tubing. 

Your polymer feed system should now be complete. 

D. Hypochlorite System Assembly (By Others)

All of the equipment supplied by USF is shown on the Bill of Material 
with the Chemical Feed Assembly, hypochlorite drawings. The equipment 
needed but not supplied by USF with the standard plant is shown on the 
drawing. 

Place the hypochlorite tank where you can readily get at the large hole in 
the cover to add chemicals. A plastic cover is provided for this access 
hole to keep your mixed solution clean. 

The mixer for your hypochlorite solution tank is a direct drive, high speed 
agitator. The mixer comes disassembled for compactness in shipping.


You will need the mixer, a shaft, and two propellers. Eveiyhing should be 
together in the crate. Line the keyway groove in the end of the shaft up 
with the key in the drive head of the mixer and push the shaft all the way 
in. The key is permanently held in place from the factory in the slot where 
the clamping bolt goes through. Tighten the clamping bolt in the drive 
head. Loosen the set screw in the two propellers and slip both of them on 
the shaft. The curved side of the blades should go toward the mixer head; 
the propellers are going to push the water down and away from the mixer 
head. The bottom propeller should be flush with the free end of the shaft. 
The second propeller should be about 12 inches up the shaft from the first. 
Some thread locking compound such as "Locktite" is recommended on the 
propeller set screws before you tighten them. 

The mixer clamps on the side of the tan in the opening in the cover 
provided for its mounting. Adjust the swivels on the mixer mounting 
clamp so that the mixer shaft is at the angles in the tank recommended by 
the manufacturer in order to have the most effcient solution mixing. 
There are manufacturer's instructions for the mixer in the Equipment Data 
section of this Owner's Manual which should be reviewed also before you 
start the mixer up. 

Your hypochlorite feed system includes one chemical feed pump to be 
mounted on the tan cover. Wiring and connecting the pumps to the plant 
have been covered earlier in this instruction. Assemble the nipples, tee, 
elbows, and the plastic valves to the fitting in the bottom of the tank as 
shown in the detail on the drawing. Install the 1/2 in. plug in the drain 
hole. 
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Connect the suction side of the pumps to the valves with the vinyl plastic 
tubing that came with the pump. Connect the strainer(s) foot valve(s) that 
came with the pump to the fitting inside the tank with the same tubing. 

Your hypochlorite feed system should now he complete. 

NOTE: Make sure the shut-off valves on the completed chemical feed 
systems are open. 

FINAL CHECK-OUT 

A. Check-Out

Now is the time to make sure all the level switches in the clearwell and 
backwash supply tanks are correctly positioned and working. 

Right VOLTAGE to all the electrical equipment? Check all your piping. 
Everyhing tight? Supports? 

Make sure you have a supply of chemicals for your chemical feed system. 

B. Building The Filer

(TM-350A) 

Your TRlITE water treatment plant should now be ready for placement 
of the filter media. All equipment should be assembled. 

Check all the piping. Is everyhing tight? All the supports in place? All 
the valves have power? Cycle the valves by hand. Everyhing clear? 

Check all the electrical circuitry. Clearwell level switches? Backwash 
level switch? 

You should contact the USF Service Coordinator to schedule a Technical 
Director for filter media placement as soon as you can predict when you 
wil reach this point in your assembly. Please allow at least two weeks 
leadtime for scheduling his visit. 

USF Products warranty of the filter requires media placement ONLY by 
direction of a Technical Director at your plant. 

The closer you can schedule his arrval with your completion of the 
installation and assembly, ready for the filter, the less time will he lost. 
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The filter media should have been stored as described in the section 
covering media handling at the beginning of these instructions. You may 
want to make your arrangements to move the media from storage to the 
filters with as little time loss as possible when the Technical Director 
arrves to build your fiter. 

Several workers will be required to install the media under his direction. 
Ladders, shovels, rakes and scraps of plywood to stand on inside of the 
filter will be needed. A lift truck is almost essential. 

All electrical, connections need to be complete. The plant needs to be 
ready to run when the Technical Director arrves. Water for backwash 
during media placement should be available. 

The backwash flow rate need to be set. The manual rate set valve in your 
backwash line will be set to establish the correct flow rate for the type of 
fiter and the temperature of your backwash water. The procedure is 
described in Section il of the Operation and Maintenance section of this 
manuaL. The Technical Director will explain the chart and the flow rate 
setting during the building of the filter. 

The Technical Director will direct you in building your filter to the 
MEDIA DESIGN-FILTER drawing in the DRAWIG section of this 
Owner's ManuaL.


The USF Technical Director wil help you check out the whole plant 
BEFORE it is started up. He wil train and check out your operator in the 
functioning of 
 the plant when it is started up. 

The next section of 
 these instructions will cover plant OPERATION AN 
MATENANCE. 
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". 4 ". ê~rròsive :ftuid"! .s')'stem~ (ia~ -arid'liq,
uid\.: .'~: ,. 

~. Pressure ~yslerni coniaining any cx~ 
plosivc or ftammahle mixture or medi­um -.~ 

6, Steam :iyst.ems.

7. Non~s,tc.4Y prp~ur_c: _!iY5~en1!i',_'

. :11. Syslc.ms' where hÎgli"'õ\iÚpressure
.could i,liccidentally applied..' . 

9. ,-ystems ~'herr.in interchi:ni~abil:ty.or
gauges L.ould resiill in haiardoiis inter­
nal coniil'mination or where'lower pres. 
sure øalJge'S cuuJd bt installed tn higher 
pressure .systems.. 

10. Systems cdnt.ainins radioadivitor tox-
ic t1uid.. (lquids or gases\ ., 

i II. SY$tcln~ installed in a hazardous cnvi.. " ro!l~",cnL . _".' 
4.2.6 When gauges- are to be used ïn"con.
tactwith media having known or uncertain 
corro'live effects or koov.,'" to be radioac. 
tive. random or unique' destOlctivc" phc.
nomena can occur. In lstich' caselthe Ü~er 
should always furnis.h the supplier t!r rnan.
ufacturer with information relativc' tó the 
apr1ication' and solicit his advice prior to 
insiallaiion or the, Ba,ugc. 
4.2..7 Fire and explpsions withip. a.pressure 
syslem can cause pres!iure clemenl failure
wiih very\riolent e:ffccis.- evcli'to' the ,poini 
of.completely disintegrating.or melting-the 
pressure gauge, Violeni .effects' 'arc also 
produced whtrifailure' -ol"Curs due ~to' (i r 
hydroøen embrilflem~nt. (2lcontalt_ination 
of a ~ompr(Ssed ((as. 0 i rorm.al¡ori or ace: 
iylidcs. (4) melting uf soft solder joints by 
slcam or othe~ he.llt \io.UtC¡~s. Ul:con:o.ll.i~n. 
(6) fatigue. m ihe presence. of .hock..od
(8) excessive IYi6råtlon~ Nearly"iiny-railûre

~~n~ ~n-:~~~s,s,ç,~~~,,~~y=s~te:'P!,.r~~cJ:s vjo­

, . -..l;ll . Mtidr,¡ ';i¡-,t-lástk - 'fJ~m-l;.~ :Fåilure. 
There lIre. four, b.&sic¡ mod~s'.af ~Iast.iç ,de. 
menl railnre: ~) faiJure. 4uc_ to. fa-ti~e. 2) 
failure due 10 appii¿ation 'of.'óver#es~re, 
Jl corrosion1ailurr and .-l cxplo$iy,t..railure 
due to chemicaJ reaeiion (explosion.l wíthin
the element. '_'"' " \ :' '; ;~~~-: .' i.; 
4.2.8.1 Fa./i.Ku. p' Fa'.'lur~. .Fatille~:fBi.iure
generally, ~curs along a higlly s,t.ressed 
edge radius 'appearing as'a' small 'crack
which' propagatu':aloni the-¡cdie, raius. 

.Suçh failures are u.ually mor~ crijcalwith
compressed gas media thiin .~y,(th fj'qùidmedia. _ .. ':-":...;i:_Î. 
. faiisue.cracks usually re_lea5CJ~.m.e~ia
fluid slowly'_ so case pressure b"uird;up can 
bc'-.vcned by- pro\liding pressurc"relier 

.1:' ~-t:lini::s!~l~h.~ì:::eeï~~:ni~9i~f¿'~t~~ 

yield strenith, '.approaches the. pltitl8te
streniih of ihe element maierial. raiiøue 
'railure-tnay resèinblc:explosivt fäilùre-: ' 
. i'~ le~tI:i~lor placed i,,:Il1_e_8a,!l~ pn;ssure
inlet will reduc~ pressUfe ~urge~ and re. 
.tnct nuld now into Iht"partia\ly open

bourdon tube...A_ restrictor sho.ukl.b ,con­
sidered f!Jr .ga_~its .used in_ ~oJ'npreS5ed gas 
applications. ': ' ' . '.' ...


, ~.i.I..1 Ov~rprujur~ 'Fiiiliir~. ':Overpres. 
5ure. failur~js ~a.used by,.the applic-r~on or 
inlemal pressure creater than the rated Jim.
its -of th elasfì element. and can occur 
w~en a low pre~.sure gage is _instaed in a 
high pressure po or system. The effects of
overpressure failure. usual. more critica
in .cnmsa'.psiysems Ihan In tiquid
filleds)'51e)lf. are unpredctale ánmay 
eauie pars to i, propDed i." äny direc.

tion. Ca .wlh pressure.retid' opninss

.wD .not always Jetan eiqUa¡.paal. 

Platina a rc'stridor in the 'presiure _iuee
inlel will not reduce the imindiate efect or 
failure bui wil help control now of escap.
ing nuid rollowina rupture and reduce po­
tential or seconda..etrects. 

11 is lencraly accepted ihal solid front 
case i with prenure relief bac~ wil reduce

.~~~s;~~~~~Ji":ffai~~~ ",!je~led for-

The window male rial alone wil nol pro:
\'ide adequate; øfb~iion :aìinst -..internal 
ca",c prrssurr build.up and can. in facl. be 
the most h.azauJous compoent; .' :!' ,. i, 
4.2.8_.3 Corrosion FQil"T~. COlosión rail'-
ure occurs .when the 'elastic:.clei'ni, has 
been weakened ihrough aii"Ci.. by .c.oro- . 

l~~id~h~r~~:I~:~~:~~~t e:~r~~hii.~:A~'

ure may occur a:o pillole lealæe...through. 
the c1e!lenl walls or early fa¡igue failure
due 10'slre55 cráking broght.abol by 
chemical detcrioraiion:Dr entbriulen1ent of
(he material ."

A chemical (diaphram) seal should be 
con!iidercd for U5C wi.th pressure media
(hat may have a corrosive effecl on iht 
rJastic element. 
4.2.8.4 Explosive Foilure.EKplosive fõÙlure
is cau\ed by .the release.of exrlos~y.e ener­
gy generated .by a chemical reciion such
a~ can resuli when adiabatic compression 
of oxygen QCcurs itl.thr.presence or hydro-
carbns.1i is genenily acccpied thaiihere

predicting the magni­is no known means of 

lOde or ~lTecls of this type of failure. For 
lhis mooe of failure a solid wall or paniiion
bel ween the clastic .clement and the win­
dow wil not nCc'es'sarily prcvtiit parts be­
ing projected forWar. ' . .. .


4.2.9 Plfsure connection. See recommen-
daiions in par 3.3.4: 
4.3 Sa~d) RK..iiations
4..1.1.'Opt"rating Prt"ss-ire. The pressure 
gauge sele.cted' should .have ,3 range such
ihat Ih.e aprating pressure occurs in the 
middle hal (25 10 75')f.of Ihe s.cae. A goo
rule Of lhumb ii. to.elecia gage.wlh a full 
scal~_ pressure tV'o,\imciï the iritc~~ pp.er. 
aling'prcssurè:'"'-''' '.. ..... ".J.

Sl\ld irli'lècèssaryfor ihe opralins


press~r~ ~\' ~!\c~d 75% of fuU.sca1e, con.
lacl Üie supplier forrccórnmendations, 

This docs nofapply,to Tesi. Relarded. or 
Suppressed Scale gauges. 
4.J.2 Pressur"t' £/~menl
4.J.2.1 Compatihility with ihe Pressure
M,.dium. :The¡elastic element,'¡s generaly a' 

York, New York 10017.... 
gen. chlorne. nitric aci,landhydroøn per. 
.oxide are involvedAn ihe presnc.oI oxi.
dizing .,ent, poleniial. haa ca /esult 
from cheinicfl reäc&ioo. "igniton' Or 'explo.
sion. C9lplete1y nuornated an/or ehlo-
rinaied.ßuids may bc,suilae.for such ap-
plira(iôn!t. . .


,..,.' The user'shall furnsh detaled. inrorma. 
. tion relati~e t.o the. ~lica.ion of_"'iauges
having liquid filled cases and solicit Ihe 
advice óf the gauie supplier priOr to-instal.
lation,' ~ ." ;, -,

. Coniiideration sHould also be given to ihe 

instantaneous hydraulic effect -which may 
be crealed by one of the modes .offailure 
ooUined in 4.2.1. The hydralicerrcci due 
to pressure element failure could causc the
.wndw to be projected forwar even .wm
a case having a solid frol is employed. 
4.J.4 Resrricior. Placing a "rt\trictor be-
tween the pr.issun: coonection and the_ 
el.3stic elemenl.'Aill.noc reduce thc_ímmedi. 

, ale errect of failul' but .wll help .conirol 
ftow of escapi.ng ftuid follo.w.. nipiure and 
reduce the po!cniial of seconda eff~cls. 
4.J.S Specific Service Condilians'
4.J.S.1 Specific AppÙca!tons-for pressure
gauges eXtsl where hards aJ known. In

most inslanc~s requirements for ~esi.p.. 
construction and use r: gauges '(or '.these
application, are speified by Staie or Fed.
eral Asencies or U nderwters' l..borato-

. ries. Inc. Some of Ihese Speific Service 
gauge. ar Ii.ted i,iow. The iisl i. nol in­
tended 10 include all types an4 Ihe user
.hould always 'advise the supplier.¡, all 
application details, ' 
4;3.5.2 OXYK~n .Gaul1~. A gage desipied.
.to,.indicat~ oxygen press~('.: aeanline.s~
.shall comply .wth Level IV.isee'.Seciion
.5.0): The dial shaii beclerly.rted.wth a 
universa symboL.and/or ,USE N.O.Qii-,in 
redcl:lor. . ',' --. - "-,, -;

4:J;5.JAmmónia.GauKr. "puge designe

to indicate ammonia pressure and 10 ~th~
stand the corrosive etreCI! of ammonia. 
The. gag¿,n\y. be.,theins'Crpton':AM. 

inciude lheMONIA.on ihe dial. It may also 


tquivalenl iemperature scale mâift's' onihe diaL. i.~:-'i"! i_',¡-'¡',., 
4.J.5..4A..ry/mr.Gaug... Agiuged... ~Iled 

. tQ indicaleacelylcne.pressure. It shall be,/ constructed usinlrmalerials that ire' c"Òm~' 

'patibJe ..wlh commerially, available!acciy-
lene. The gauge o¡Ý.be ,lhe insç'¡ptian. 
ACETLENE on thè dial; .'. . y'.. 

Ù.UChr'milal GauKr..A¡i¡e 'dègn
t'! indi~te,\.h~ pre.~ure 01 C~,Ye,~~
hiii visco.ityftuids. Th'e pnma malen,
aI(s) in contàcl .wih iheprte inldtn 
inay be identified on #Ie .dial. ,1tIPlY be
equipptd .wtli a: chemica seà:' pulsatioc 
da.m.per. an. d/or prc:ss.ure :rc.Ii~:'tYI..ce.~ 
These devices help.to minize,l'.tCltial 
da:a,e lo Penonn.:.1 an prOprty in.ll!.
evenl ofgaiige fallure.. They nI.ý iiso"i
~':ce a~u.racy and~ ~.~vity~ h9~~~u. 
4.. R.. of Prre. Ge ,.,'.


II is. not 'recoinrile.ßded_, thal pressure" 
gauges.i, moved from .one apjlicatiòn 10
anoiher. _Should it be neccsS8. 'however. 
thcfollo.wng musi~con.i~Fed...:.:. ..


..4.1 Ch,mièal Cnmpa/ib/lty. .Tht'conse. 
quences'oI incompatibliiy c& rae from' 

,,cotltana~?" to.t.xJ.los~,;~:faihJ~. Ff?.~ii-: 
ample. movu18 an 011 service gage to o~y.;
¡en service can reslt in explosve flÚlu're. 
4...2 Partial Fa/igu,. The finl aplii:tion

pulsation ~hi~11 ,hasmay involvl; _pressure. 

expended. most of the gaug.: life; relUltirc
in ealy fatgue in the ~ond _lication.. 
4.4.J Corrosion. COIosion r:lhe presure
element assembly in the firsc aplication
may be suffcient 10 cause eay failure in 
the secon application. 
4.4.. Oih~r Co(lsid~iØtiO.lUõ 'When re..sil1 
a gauge all guidelinclí:ove;ed in ihii. .ta' 

. dard . relative IO~"iìpiícaliti'ò('.laugcs
should be followed in ihe sa mar as 
when a new pige fs ..Ieced. .


thin~wl1IC1 mi;~b~~ 'l~ich,-ufne_~~$silyPp-. 
erate's' uhMer hig'li 'Sttess -conditions and
mu,~. therrore; ,i, caeruiy selected for
compatibiliiy.wlh ihe pressure medium bç.
ing mtasilrèd: Nonè:.oI Ihe.comrriii\ c1e. 
menl ftatenaJs: is impervious to every type 
~ chemica ¡ii¡ick. The polential .~,!r ColTo­
sive atlàck IS tstabhihed by many (actors 
including' tbe! concenlratio; .temperature
and contaminaiion of the medium. The 
user should infonn the gauge supplier "of" . 
Ihe ¡ns!llaiion conitions so thaiihe appro-
priale-~I_cment mateiials can be selected. 
4.J.Ü'in' add¡iioh toi~i fa¿i¡'i' di.cussed 
above;.lhe eapbiliiy ofli Pi!:ssure e1errent
is inluenctd.by ihe desiin. material. anc 
fabñcation ô( flejoini,fhttK'rrf1 i~j pa';.u~

CommÔÌ MelhOs of joniiw.are soil '01- ..
derins. silver..brans and welding. Joints 
can i, afected by temperaiure. ;Ires, and 
corroslve'tntdia.. Where applicaiíon ques. 
tion~ ar~.. thtse factor, ,shoul(l be consid­
ered. and discus.ed by tJe user and manu­
facturer.' t ~. .


4.J~i.3 Somt:¡spclaJ aplicaions' require ., 
the pressure rlemeni assembly hav:e a high 
degree of/~~lcaK~ inltgrit.v. Speci~ lT­
rangenient Jtòild be made i,twcen m.'nu. 
facturer and JJser 10 alisurc.lhat-ihe allo_wa. 
ble lea~age .ate;s ,noi jxcee4ed. . 
O.JCai'Ú ,.... :d' .. ..

4.J.3.I.CasÚ:So/id Front..1t Is generaly 
accepted.thal a soid front ca.e per Section .
l.. i .wll reduce the possibilitr or p;os
i,iii projected forwar!l in the evènl or
elastic element failure. An exceptÎon is ex­
plosive failure of the elasiic element. 
'..J.J.1 taus. Liquid FiI~d. Ii has been 
¡enera practice (0 u.se a1ycerine or silicone 
fiDins liq'!d.. However. Ihese .ftuids may
not be sol..ble for. al appllcauons. They'. 
oh"'Ii,bC avoi!led .were .lt.øitdizins .


. agent. including., but nó limiied .10, oxr: . 

IMPORT ANT -Read other side.lorad!j0nal i,!slrcli~ns.and warni?gs.
'. _'.-~ - .'-' .~, ,-" .-_.,.o'~.. - -,~ '_~_",""_'.~,.i, .\. 
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belot ,~~r~g' ~¡,;:r~¡,;&I~i:ï.f\t,":l; ~'?'~_:'\:~'¡~~~:~~;~;.~~~..~~\~::~.\;~:. :.;;,~! ::::;,:.: ,::~~dC~'\. . ~::~'. L';:':' I'. ...~ ~ 0 ~.,.: :"... ... ... ,':,~ ",. ..~ ~ ;:,:.\ì:!~;l~~,.;:~~\, i 

A ver;i;;p~r~ni aspect of selecting a~ install~ng pressur~.Sf...,i~......;~.,.,,;' S" F.tl~f . . . -­

the consideration of the hazards that will resuli in the evena.~c: ...- ., e t, . ~:s~ rt~Ik;i¡ny spn.ng. the bourdon will fall after extended us~ and re-
fails. Á" .,. .".~'. '" ' ~5e'lhe pressunzed medium. The larger the number of applied pres-


The primary causes of failure are misapplication.ando, abuse of the ,.,; (Yo' sure cycles and the grealer the extent of the pressure cycle, the earlier 
gauge. Those people who are resp0,t~ibJe(c;r the selectic;na.ii in.stalla-.. .. failure will occur. The fatigue failure may be explosive. Since such a


tiòn of pressure gauges must re£9S#~ßo~iti'l!Íš ~?-liìdl~iI'¡~d-';';; t,"hfailltr~ Wiíi ~~aiar~o\!i,,to pirsqnnel or property. precautions must 
versely afecttheabil.ity of ile ~a~ge to pertorm. Jts ~(iindioíiör which'.. ,.~, be !ailen ìo 'cÓÌit'¡in or diréctth~ ~i'élease of the pressurized medium in a


willleadtäeårlY'flÎlu're~ l1eset:òndition'sllay'thenbediscussedwith ,'saé'..manner. ''"'' ,. ,. .". .,..n :',,,'~"¡'...,,,.,' .,;'.., 
the níaÌiufacWller,td.obta.inhis'reêommendatioiis.,. .. . . . ','.' , , 6.'Freiimcyol Attricy Enlu.lioo '..... Sr.:.".. 'Ij\.-:. 
.Failure'.n\aý constitute:. . .... ".',;., "Wh.ere the presslirè measurement is.'ciitical.a!ldgaul!ef~lure'pr;gross


L Loss of accuracy. .,.. .'. ... inaccuracy will result in hazard 10 personnel or property. the gauge

í. .Öogng ö¡-.the pressure p~rt. or damage to i.hè .internaiinechå. should be checked for accuracy and proper oper.itioii:.ona'pi;riódiC 
.'nism sò thllt'there is eithër:. .. basis.

a.. no indication whèïi pressure is applied 0(. 7. Use with Oxygeii ',..,

b: ther~.j anindicatiòn'of ,,~e~sure eventh~ugh none is applied. Gauges used for measurement of :oxygenpressure must be fre~. of

3. A leak. In the i;ressu~e .containing !larts, or JOI~~S. contaminati.on witliin ttie pressure containiri ïiort.ion. VarioU:~:.ey.els 
4. A.cra~k or fatiguefailure ofthC; bourdon.: of cleanliness are specified in ANSIB40.1. The K3ugeitself and .ihe
S. Bursting ~f the ~o~rdon.!lue to severeoverpr~ssure. . . . equipment to whic,h the gauge is attached (pressu~e regulatoìs:,.cyliiï:

6. An explosion ~Ithin ~he system ~ue to a che~ical.reaction or the ders. etc.) must .be kept dean so as not to contaminiue thè.gauge.
pressure me.dium with .contaminants causing the bourdon to Filters 


on the equipment must be examined periodically a~ clran~~expl~e.. .. .... .' . . or replaced. The sudden in-rush of a high pressure gas will momeñtar-

When specifying: using or ~nsta!ling a pressure gauge. the following ily create 


a very high temperature which inthe.jíresetice.of oxygenfactors must be given allenllon: may ignite the contaminant causingà violent explosion., Thereton.

I. Opr.ling Pi-ure ., . ... . wh~n the .valve on the oxygen supply 18nkls OJlne' tc" 8dnIU;'OXi~lI'to
Do not continuously operate the gauge at more than7S% of.thespan. the regulator. the valve should be opene very slowly so ii:lo..all¡'w the
Boürdon:.,tubes' ate"necessarily highly stressed..especially in ranges presure to build up slowly. In order to accomplish thisil's'recOm'. 
ovÚ ¡OO psi and continuous operation at fun scalewillres~lt in early mended thaI the iank vaive be opened mO,mentarily and ileíi'. çlosed


fatigue failure and subsequent rupture.. snugly but not excessively before attaching ihe regulator. This wil 
 not 
2. Materbis ... only blow out accumulated dirt in the vàlve.butwill.alsCl.plac:ethe 
Be certain the materials of the pressure' containing por.tIons of ,the valve in a condi.iion that willpennit ii to ~ opened slowly rathÚ'than 
gluge'are cO:irpatible..':¡¡~lhe pressurized medium. G'¡iigesare coni-' suddenly breaking I,oose as a. result ofhe~ng clos.ed,too lig~tly':~~n 
monly made of copper alloys (brass. bronze. etc.) .ind may be subject bleeding the oxygen tank pnor 10 attaching lhe regl.lator.~c;;q:r;jlln 
to stress,corrosion orc,hemical attack. Bourdons have rehitivèly thin thevlilve.opening ;i~ directed away from any open:ftame"~!,d.the
walls. and the accuracy of the indication is directly aLectëd by any; operator. When o~iùng the oxygen 18nk valve, tbe'ò~tor;.rn9~t not 
reductio,iin the wall thickness. Use of the same material for the bour-. stnd in front of or. behind the gauge and must .weareye .ii face

don as '~.~ed for iÍietank oras~ociated pipingÜ. not necessanly good protection. In Ihis'position if there is an explosion due to'coiit¡il1iiitea 
practice. A material having ä corrosion raie of .Oill/year m~y besuit~,. . equi¡im~.nt anr particles projected from the gauge will not be pr~lIc:l\ 
able for the piping. ~ui willli.e entirely unsuitable fòtà bourdon having . directly ,at .the operator.. . ..'. ... ... .:~":.'i'

a wall lh.ickness of: for example..OO inches., It .is imperative that the 8. Use with Hydrogen , ,:.¡:;.':,..;

proper' bOütdon matenal be. se,lected fonhc;.sérviceonWfichihe Steel bourdonsincluding 400 series stainlc;sssïÚI':~re l~iJbjeêito Iì) 
gaiige)s.used.Gauges speciaJly.constructed for corrosion. service are drogeo embriiilement when stressed. Measurement of gas or liquids
ava~I~~!e. '". ,_ ._, ." ..~:.j;' C.oïi~fn¡ng..h.~arogen ,(such ås. ~aiuralgas':'so.ur ,oi_n.~r~~uir~.l~_t..:lls~...()


J. Cycli Preur~ and Vibnilioo. .. ". . .. special matenals for the bourdon. . . ., ",..,.,, .,
Continuaus;. i:pid póinter motion will result 
 in excessive wear'of the 9. Venting of Cáse""..:'" 
internal mechanism and cause gross elTors'jíi theprè.ss;u'i-ë';liidicàied' Vents provided in the pressure gauge case (c1ear.nce around .pressure


and possibly early fatigue failure of ihe bourdon. If.thepointer motion" . connectióri. rubber grommets. pressure relief back. etc.) mUst" nÓlbe
i~ .due to mechaniCaryibi:ti§i:..ttie gaugc! 'mÚsf be'.remotely mounted closed or restricted from operating. There is always.the possibrliiyïÎial 
ona noii-vibrating síirfaèe and connected toth~ ap~aratus by.ftexible the prrssure medium will be admiiied toihecaseinte~o.r~,s !l:resu.ll'?f 
tubing. If thepoint~t motion is due to prëssure ,~Ïiisâtió~s:,ii; suitable a leaking joint or bourdon lube failure. If this occiir~. Iflë'. ¡iressur~ 
dampr m.ust.be \lsedbeiween the pressure souiÚ.añdthe.gauge; '.m.èdium must be vented from the case so as rlc:t to build.up'suffcient 
4;:~~~9 .tL,ir~~¡jreEn.'oI Sp.n ...:""., ;:: ,:'".." 'pressur~ 't.~ruPtur~".the case or wi~ow. HQ*mr;'yellting'WlI'aa(

Pressure gauges should not be ,used to measure¡lressur'es.less.l!tan prevenl casrupt~re in the event rX a violent explosoo. .""~ ....-.. 
11m o(ihespal",,Thé accurac.yaf a pressure gauge.isriôrriâily si~i'ed 10. Uquid FilledGauges . ...d.d . .,..',

as'-'peìie'n'i of.span':,TheaccÍíracy o(conimÚdål .GradeBgauges Peiformanceo(pressurë g'auges used in-severe vibration or pulsati~. 
(~e:'~N,SI~O.1 rot variC)~ ~dès of acu?cy!is '';3%of,~lan, dyer press,ur~se.rvice ,can,be improve~ bY.filling thegàuge i;~sc; with,a' 
the first quarter or the scale. rr. for example. a o'l.OOpsi,Grade,B gauge .~iscoiis Quiit Gauges constructed in this manner necessanly require 
is used to measure 6 psi; the accuracy of mea.surementwillbe :!3 psi. sealed. cases to prevent the escape of the liquid. '1lowever. sc;me


or :!SO% ofthe\llpplitd'J)-re~sllre. In addition. the.Sêåiè .of pressure ineansof vënting tfiecase must be provided. In some instances,this 
gauges ¡soften laid out with a "start"(take-upl which can .resu!t in vent is sealed to .prevent loss of fluid during shipmentóand milst be 
further inäecLlraciés whtn níeasiJring pressüteS which"are a 'small per- released after the gauge is installed. Be' êertain to follow the i"Slalla-
centage of the gauge span, For the same reasons. gauges should not be tion instructions forproperiy-venting the gauge after 
 installation. .The 
used. for. the purpose of indicating that' the pressure in. a tank, auto- . liquid filling most commonly used is a mixture of glycerin ari water.

c1áve.ètc:'h~.s been completely 
 exhausted to"atmospheric pressure: .... - .,..

Depending on the accuracy and the span of the gauge and thepossibil- . . GlycenÌiw combine 
 with strong oxldlziiit8gents fnclUdlng (bil llt

ity.that a "start". (take-up) is'incorpr.ted at the beginning of 'the lIm1tedto)ehlonne; nitnc .dd.8ßd hydrogn peroxide. -i resltl¡../I

scalè: hllardo,!sp~"ssu¡-e,.may .temainin the tank even though the exploson which can 'cause proprty damge .nd personid. liiùry. ilf 
gauge is indicating zero ,pressure. A vent valve must be used to com- puges..i:e. to be use In such service,,do not us glycen iillegiúges; 
pletely reduce the pres.ure before unlocking covèrs. removing fiiiings. consult t!''flHtory for propr tiUing meum
etc. . 

WIR.I...~Ålu.e 01 p;essu~ f4Uges may caue'up/osion a1l1pers~nal ~jury, Dônot use without /fst reading and


understllding)heie Intruct/ons Iind,t1re appartuf Irta/ltion and operating instructions.


Importnt-Read other sitklor'à-l initrcÍi~ns aNi .,arngs. . 
Form 111421 



WILKERSONe

CORPORATION 

CAUTION 
EXCEPT as otherwse speified by manfacturer, this prouct


Is speilically designedfor compressed air service and use wiUl any other fluid (liquid or gas) is a ITsalica­
tion. For example, use wilh or injection of certain hazards liquids or gases in Ihe sys­
lem (such as alcohol or liquid petroleum gas) could be harmful to Ule unil or result In a 
combustible condition or hazardous external


leakage. Manulacturer's warranties arevoid in the event 01 misapplication, and manufacturer assumes no resposibUiIy for any 
resulting loss. 
The relief flow capacily of relieving type regulalors is limited. Under som operating 
condillons the secondary (out/et) pressure could increase abve initial semng. Over-
pressurized conditions could cause malfunction or failure of downstrea equipment, 
additional external pressure relief devices of suita caacily must be installed. 
Before using wilh fluids other Ulan air. or for non-industrial apications. canull manu­
facturer for wrillen approval. 

INSTALLATION 

1. Install as close as possible to where regulated air is neeed.
2. Install the unit with the air flowing in the direction indicated by

the arrow.


3. Install the same pipe size unit as the pipe line in use.
Avoid using fttings, couplings etc.. that restrict airflow, 
unless maximum flow is not needed. 

4. Regulator may be installed with the adjusting knob in any
position. Attach gauge to one 'I'" female gauge port and plug 
the other 'I'" female port or use it as a regulated outlet port. 

5. Turning the adjusting screw clockwise increases the reg-
uJated. pressure and turning it counterclockwise decreas­
es the regulated pressure. 

6. Panel mount regulators require a 1'/,," diameter hole and
are mountable on panels from 'I." to 'i,.' thick. 

7. Maximum inlet pressure and operating temperature rat-
ings are 300 psig (21 bar) and 1750F(790C).


MAINTENANCE 

1. The regulator can be disassembled for servicing without
removal from line. 

2. Occasionally remove bottom plug and clean plug, body
and valve seat (vent air line on both sides of regulator). 

3. TO DISASSEMBLE-shut off air to regulator and vent
air line on both sides of regulator. Turn adjusting knob 
counterclockwise to relieve compression on spring. Remove 
screw, lock knob, adjusting knob (panel mount nut, if used), 
tamper-resistant kit (on tamper-resistant models) and cover 
cap. Remove the four screws, cover and regulating spring. 
Diaphragm assembly can now be removed. By removing bot­
tom plug and spring the valve stem can be removed from the 
bottom of the regulator. 

4. IF UNIT WILL NOT REGULATE TO PRESSURE NEEDED OR
IF PRESSURE BECOMES EXCESSIVE-remove bottom plug, 
spring, and valve assembly. Clean and check o-ring, valve stem 
and valve seat for water damaged parts. Install Repair Kit No. 
RRP-95-130 for self-relieving models and Repair Kit RRP-95-
129 for non relieving models for complete overhauL.

5.IF UNIT LEAKS AT RELIEF PORT, install proper repair 
kit as listed under Repair Kits and Replacement Parts. 

6. WHEN REPLACING DIAPHRAGM ASSEMBLY- Diaphragm
assembly RRP-96-213 includes disk seal (not shown) installed. 
Seal not required on non relieving models.

7. TO REPLACE O-RING-This o-ring is above a metal washer
which cannot be removed. Using a pointed probe of some kind, 
pull o-ring out. Force new o-ring through washer hole into o-ring 
cavity. 

REPAIR KITS AND REPLACEMENT PARTS 
SELF-RELIEVING REPAIR KIT 

(includes self-relieving diaphragm assembly,
valve assembly and o-rings)............................................


NONRELIEVING REPAIR KIT ....RRP-95-130 

(includes nonrelieving diaphragm assembly,
valve assembly and o-rings).............


Self-Relieving Diaphragm Kit........... ............................ ....RRP-95-129

Nonrelieving Diaphragm Kit ...................... ................................. RRP-96-213

Valve Assembly (valve stern, valve spring) ...... ..... ......... RRP-96-216

Regulating Spnngs: ..............RRP-96-215


0-50 psi .................................................................. .............RRP-95-222

0-125 psi.............................. ..................... ..........GRP-95-224


0-250 psi ............ ................................ ....................... ............RRP-95-218

Adjusting Knob Assembly........................... .................................... RRP-95-023


INSTALLATION AND 
MAINTENANCE SHEET 

Regulator Model R16 
With Variations and Accessories 

'i-SCREW 

LOCK ~¿

KNOB 

ADJUSTING 
KNOB 

PANEL 
MOUNT 

NUT 

RESISTANT KITD TAMPER­
-- (Optional)


I 

BONNET 

NNR 

I

REGULATING.. ~ 
SPRING ~


I ._DIAPHRAGM

~ ASSEMBLY


I 

CAP_.m I m
PIPE PORTNNR~ 0.- PLUG NNR


I 

--VALVE 
ASSEMBLY

O-RING 

I
VAL VE-- ~

SPRING ~


I .-O-RING
=

I 

~ .- BOTTOM PLUG

/I N N R


ACCESSORIES 
Gauges: 

0-60 psig ........................ .................................... ...... ......RRP-95-230

0-160 psig................................................. ........ ..................GRP-95-229

0-300 psig ..................................................... ............RRP-95-231


Panel Mount Nut ......................................... ........GPA-95-032


Wall Mounting Bracket ................................. ............GPA-95-012


Wall Mounting with Panel Nut ...................... ...GPA-95-011

Wall Mounting Bracket (Combo.s)............... ......RRP-95-090

Tamper Resistant Kil................................ ........................ ..RRP-95-006
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