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TRIMITE™

TECHNICAL DATA SHEET 

TECHNICAL DATA MODEL TM-350A 
Influent Flow Rate GPM (GPD) 350 (504,000) 
Shipping Dimensions Lenir 22 fl. 6in. 

Width 10 ft lOin. 
Height 9 fl. 4 in. 

Tan Dimensions' Lenir 20 ft. i in. 
Width 6ft 11 in. 

Height 7 fl. 6 in. 
Weightsll ShiDDin!! 16,000 Ibs. 

OperalIii 74,000 Ibs. 
Base Pad Desim 675 Ibslsa.ft. 
Backwash HoldinO' Tank Volwne 18,200 l!l. 

Overhead Clearce Miniwn 2 ft 6 in. 

Tan Connections Influent 6in. 
Effuent 6in. 
Backwash 6 in. 

Waste/Overflow lOin. 
Filter-to- Waste 6 in. 

Air Wash (clarfief) 3 in. 
Air Wash (filter) 3 in. 

Automatic Valve Sizes Influent 4 in 
Effuent 4 in. 

Backwash 6 in. 

Filter-to-Waste 4 in. 

Waste 10 in. 
Air Wash ControfTclarifier) 3 in. 
Air Wash Control (filter) 3 in. 

Manua Valve Sizes Influent Rate SetlO' 4 in. 

Backwash Rate Control 6 in. 

Adsorption ClarfierTh Total Area 35.0so.ft 
UDflow Rate 10 !!m/sa.fI.


Mixed Media Filter Tota Ara 70.0 so.ft. 
Rate 5 imm/sii.ft. 
Stadad Backwh Rate 15 !!m/sa.ft. 

Total Volwne per Wash Cycle Adsomtion Clarfier' 3,500 l!l. ii-Mied Medial 6,825 l!l. 

Pwps Effuent 350 !!m, 7.5 hn 

Backwash 1,050 imm, 25 m 
Blower 163 scli 7.5 hp 

3.2 nsi!!
Electrcal Control panel w/ Traformer 480V, 60 Hz 

30 4 wire 80A 
NOTES: 
1. Mixed Media backwash rate shown above is 15 gpmlft as required at 60° F. Required rate vaes linearly with temperatue from 10 gpmlft at 32 ° F to 18 gpmlft at 75° F. Wash

volwns indicated above are based on a 6-miute backwas 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 holdig system should be sized to handle a tota of two complete wash volwns from each compart. The Adorption Clarer wash volume indicated above is based on an 10
miute tota was flush. 

3. The inuent puming system should provide a rage of 25-35 ft at the plant inlet.
4. Available material of ta constrcton include painted carbon steel, alwnum or 304SS. Process piping is PVc. 
5. The second unit in a two-ta configuation shares the controls, backwash pum, ai blower, and chemca feed systems from the fit unit.
6. TM-350A stdard st-up and operator training requirments are 4 days in one trp to the jobsite. Add one additional day for two-unit confguations.
7. Eflent/ackwash pums ar approxitely 30-40 feet TDH. Ou effuent requirements are approxitely 10 feet TDH. Our backwash requirements .are approximtely 20 feet TDH.

8. Dimenions do not include waste box.
9. Al controls ar automatic.

10. Al vaves ar electrc.
Ii. Media is shipped separtely on the TM-350A.


April 2004 



USFilter WATER TREATMENT PRODUCTS 
Technology and Application Summary Sheet 

Trimite 

Product/echnology Name: Triiite Water Treatment System 

Single Tank System 

Process Area: Drining water


Clarification and fitration


Product Description: The Trimite System is factory assembled and combines a variety of 
chemical treatment solutions. The patented Adsorption Clarifier and 
Mixed Media Filter deliver excellent predictable fmished water 
quality. The system includes our low profie direct retention 
air/water backwash underdrain system. The underdrin system 
allows for additional fiter media or a layer of activated carbon 
without an increase in tan height. Each system includes the Basic 
Aquartrol PLC Program 

Application Range: Standard tank designs provide systems in increments between 50'; 
350 GPM. Multi-tan modules can be supplied to accommodate 
flows as high as 700 GPM. 

Advantages: . MIcrofloc has a strong name in the water industr. 

. Treat water with up to 100 NTU or up. to 100 color units. 

. Treat water with combined total NTU" and color of 150. 

. Clarifier runs 6-12 hours_ 

. Filter rus up to 30 homs. 

. Capable of2 log removal of Cryto and Giardia size partcles. 

. Up to 3 log removals demonstrated by pilot studies. 

. Proprietar design with over 500 installations. 

. The clarifier reduces tubidity 75-95% causing settling to be 
insignificant. 

. The Triite system reduces coagulant usage 5- i 0% and fiter 

aid usage as much as 60%. 
. Triite installation costs less than that of conventional systems 

and actual operational savings range from 10-60%. 
. Foot prit is up to 60% smaller than that of conventional plants. 

. Effuent and backwash pumps are supplied on the factory 
assembled unt. 

Cost EstimateslRge: Application Specific 

Operatig Cost: Application Specific 

Total Cost: Consult USFilter/ CPC 

Additional Inormation: · Adsorption Clarfiers should not be used for lime softening 
. processes 

. Process staff can provide laboratory, pilot study or process


design assistance. 

March 1998, Revision A 
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Equipment Specifications 

Trimite™ Water Treatment Systems


Section 1 - GENERA 

1.01 WORK INCLUDED:

A. This section of the specification covers the furnishing and installation of Trimite 
Adsorption Clarficationliltration treatment units and appurtenances as shown on


the drawings and as specified herein. 

B. The following items are a par of this section and shall be furnshed by one
manufactuer to ensure a properly designed and integrated water treatment system. 

1. Factory built steel modular tans, each designed using an up flow

Adsorption Clarfier followed by a down flow gravity filter with Mixed 
Media, utilizing a direct retention underdrain system. 

2. The treatment system shall include chemical treatment, Adsorption

Clarfication section, Mixed Media Filtration section, direct retention 
media support, automatic process valves, controllers, air blowers, and the 
system control paneL.


3. An air scourng system including air blowers and automatic valves for the

operation of this system to flush the Adsorption Clarifier and to aid in the 
Filter backwash. 

4. The fitration section shall consist of Mixed Media with a direct retention

underdrain system. The underdrain system shall provide simultaneous 
air/water backwashing. The highate of the filter shall be 15-18 gpm/:f2. 

1.02 QUALITY ASSURNCE:

A. The treatment system shall be fushed by a single manufacturer who shall
comply with the following: 

1. The single manufactuer supplying equipment to this specification shall

fuish proof of a minium of 100 installations and 10 years of . 
manufactung treatment systems as specified. 

2. Due to a potential for higher than normal tubidities, the system
manufactuer must fush proof of a minimum of 3 operating plants that 
have similar systems treating over 40 NTU raw water for sustained periods 

time, and spike loading in excess of200 NTU.of 
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3. Due to a potential taste and odor problem, or to provide the capability for
(
I, carbon adsorption, the system manufactuer shall fuish proof of the 

system's ability to perform properly while feeding Powdered Activated 
Carbon at a minimum dosage level of 25 mg/l. This must be demonstrated 
by a minimum of3 pilot studies and/or operating plants showing positive 
results. 

4. The system must be capable of operating at a range of 50% to 150% of the 
standard design flow.


5. In addition to normal star-up service, the systems detailed above shall be

fully operational including the demonstration of a fully automated control 
sequence for the backwash and flush of the system, based on reaching 
design terminal headloss in both the fiter and clarfier. 

1.03 SUBSTITUTIONS:
- ., . ._. ~ ~.' ~ J 

A. Manufacturers other than that which is specified and/or not meeting EVERY 
~ ;-:!: (~~ "'; provision of the specification shall be required to submit a cOIIiplete and detailed 

. ~ '. - . . i--~ :,) ;. ~ 
PRE-QUALIFICATION PACKAGE to the engineer at least fifteen (15) days 

'¡"Ik',::," . prior to the bid. Any PRE-QUALIFICATION PACKAGE l1ustcontain as a 
mimmum: \", ." ";) " 

- ~':. " .' ~ - . :.
1 Detailed Layout Drawings. t.? ." t 

.1'-'-. 
t"'h ~
\...' ;" ~: _ 1" ,'~"-' 2. Detailed component specifications and catalogcut sheets. 

3. Process P&ID Drawing. 
4. Detailed list of varations required from original design, referencing 

appropriate sections ofthe specifications and locations on the drawings. 
5. History of the process offered, including pilot data and experience. 
6. Installation list including actual scale-up data from pilot testing to full 

scale plant operation, also including plant contact names and telephone 
numbers. 

7. All other data as required in Section 1.02 - Quality Assurance. 
8. A detailed System Performance Guaranteed with appropriate remedies for 

Non-performance. 

B. Manufactuers qualifyng wil be recognized by addendum a minimum of five (5)

days prior to the bid. Contractors shall include all costs associated with any 
redesign requied with their bid. 

C. Manufactuers not meeting this specification in EVERY WAY or are not PRE
QUALIFIED and approved by the engineer as outlined above wil not be 

) 
considered for use on this project. 
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Section 2 - PRODUCTS 

2.01 GENERA

A. All component pars and equipment utilized in the pre-engineered water treatment 
system, including the systems described in Section 1.01 shall be furnshed as a 
complete integrated system by one manufacturer; this specification is for a Trimite 
Water Treatment Plant as manufactured by USFilter/CPC. 

** 
Furnish and install 
 1 Adsorption Clarfier/Filter tans capable of 350 GPM. The 
following Adsorption Clarifier/Filter pre-engineered treatment system shall be 
provided: 

Model Nominal Total Surface Area (sq. ft.)
Number Capacity (GPM) Clarfier Filter 
TM-350A 350 35.0 70.0 

. ~ \. " : :~ . . 
'** B: Adsorption Clarfier Details


. _ . .il' 
. :" -~ ,-; ~ ;** ' ",', 1. The contractor shall install 1 Adsorption Clarfier unit ofthe'dimensions 

:-"'-' .; 

shown on the drawings providing the total surface area shown in the table 
above. Clarfication shall be accomplished using granular adsorption 
media ~pe~ifically manufactued for use in water treatment. The medium 
shall be designed to optimize the removal of coagulated paricles with a d ~


minimum of head loss. The clean bed headloss through the Adsorption 
Clarfier shall be less than 18 inches at 10 GPM per square foot. The 
Adsorption Clarfier shall be able to build solids to a headloss of six (6) 
feet without disruption or movement of the clarfier media. 

2. The adsorption media retention screen shall be a corrosion resistant

assembly that allows free passage of 
 water but contains the adsorption 
media paricles. The retaier assembly shall be easily accessible and 
removable from the top ofthe tan.


3. The adsorption media shall be buoyant with specific gravity of less than

1.0. A media retention screen shall be provided to allow for upflow,
restraied operation eliminating any chance of fluidizing the bed durng 
operation. However, to allow for proper cleanng, the media shall be 
easily fluidized by the addition of small amounts of diffused air. Clarfier 
media that is not restraied and/or media that wil not easily fluidize by the 
addition of air shall not be considered acceptable. 
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4. Influent flow to the Adsorption Clarfier shall be regulated by an operator

adjustable manual rate set valve. When more than one tan is supplied, 
influent isolation valves wil be provided. 

5. The Adsorption Clarfiers shall be equipped with an air scour system

consisting of a fixed distrbution grd with non-clog ai diffusers 
consisting of stainless steel screens molded into a plastic body. The air 
distribution laterals shall be constructed from a corrosion resistant 
materiaL. The clarfier comparment shall be provided with a screened 
outlet to allow for drainig of water without loss of media. 

6. The adsorption clarfier media shall be able to be floated over to the fiter
side of the tan for clarifier draining, air and water piping inspection 
and/or service. The media shall be able to be floated back to the clarfier 
section ofthe tan without any media loss or damage within an eight (8)


hour shift per tan. 

7. Non-buoyant alternates using an up flow unestrained media shall, as an 
additional requirement C?fsection 1.03 (substitutions), demonstrate a 
minimum of 20% bed expansion durng cleaning of all 
 layers of media. In 
addition, non-buoyant designs shall incorporate surface agitation as par of '. - 1 ,- ~ 

the cleaning process. In lieu of being able to 
 float media oufofthe clarfier 
.! . 

.,'.. ... for inspection, all internal constrction below the media shall be 
',i ~. ! - l '. manufactued"from stainless steel and a man way for access to clarfier 

internals shall 
 also be provided for non-buoyant alternatives. 
, ( 


** 'C. Filter Details 

1. The total filter area shall be as shown in the table in Section 2.01-A ofthis
specification. The filter shall be designed for gravity flow with the flow 
rate regulated by a float valve or a liquid level controller with a 
modulating effluent butterfly valve. The filter underdrain system shall be 
a direct retention media support tye as outlned in paragraph C.4 of this 
specification section.


2. The filter media shall be a 30 inch deep Mixed Media separation bed

composed of three materials, each of different size and specific gravity, 
providing uniform void distrbution from coarse to fie in the direction of 
flow. The Mixed Media shall consist of 18" of anthracite coal, 9" of silca 
sand and 3" of high density sand. The top of 
 the bed shall consist of 
material of approximately 1.2 mm paricle size, and the bottom of 
approximately 0.2 mm paricle size. 

3. The filter media shall be supplied by the manufactuer and shall be

shipped in bags for ease of installation. The manufactuer wil advise 
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exact volume of each layer of 
 Mixed Media to be installed by the 
contractor. 

** 4. TM-350A 

For the TM-350A the manufactuer shall fuish and install the Triton 
filter underdrain system as manufactured by USFilter/CPC in Sturbridge, 
Massachusetts. The Triton laterals shall utilize assemblies of Johnson 
V ee- Wire screen and perforated chanel rods. The components shall be 
fabricated from PVC. The main plenum cover and plenum/underdrain 
connections shall be made from)04 stainless steel. 

The underdrains shall accommodate air and water backwash though the 
same laterals and be specifically designed to provide uniform distribution 
of air, water and simultaneous air/water durng backwashing though the 
integral chanel rod orifices. Underdrains that have a perforated pipe


insert or support gravels are not considered acceptable. 

The media retention, surface

': , area shall be in excess of 100% of the filter 

." i _ ~_ .
floor surface and shall 
 have a minimum open area of 10% ofthe floor area. 
The media retention surface shall be on the top half of 
 the laterals only. r ~ I,. 

The media retention surface shall be no thicker than 0.125 inches to :. :.l

minimize plugging and headloss. ~ -.. ~ ; ,, J ~ :
) 

The underdrain laterals shall be capable of i Li,
withstanding an internal 
pressure of 6 psig. Each lateral shall have a width to height ratio of at p -. 
least 2.5 to 1. The maximum lateral height shall not exceed 4.5 inches. 

The laterals shall be installed without any special tools, adhesives, or 
sealing grout between laterals. The Underdrain system shall operate 
properly with complete air/water distrbution when leveled to withi +/-


0.25 inches.

2.02. Factory Built Package Clarfier/Filter Treatment Plant Construction 

A. Tan Fabrication 

1. The major components shall be ofthe size and configuation shown on the 

drawings and fabricated of 0.3125 inch thick minimum steei'plate, except 
the bottom which should be a minimum of 0.250 inch thck, suitably 

braced and supported. In no case shall a single steel plate wall separate 
filtered and unltered water. A double bulkhead shall be provided with 
free drainage from the space between, to indicate leak. 
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2. Influent, effuent and waste connections shall be flange. 

3. The clarfication and filtration processes shall be contained in single, 
rectangular steel tanks. Both production water and wastewater shall be 
conveyed in a single steel trough which spans the entire width of the tan. 
The trough shall have an integral tan overflow section that wil allow the 

full plant design flow to ru to waste without overflowing the tan. 

4. Oil, grease, dirt, rust, mil scale, and foreign matter shall be removed from 

the interior tanage surface by a method defined by the Steel Strctures 
Painting Council SSPC Spec (latest revision). Tanage interior and 
exterior shall receive at the factory, two coats of high build epoxy finish 
protective coating, to a thickness of 8 to 12 mils, suitable for potable water 
servce. Tan bottom shall be bare, for the field placement onto a mastic 
base pad coating, or impregnated felt to be provided and installed by the 
contractor. 

B. Plant Process Valves 
¡ i ~ 

1. The treatment plant manufacturer shall provide all process control valves 
in sizes'shown on the drawings. Automatic valves for Adsorption i ~ i 

Clarfier air scour, Filtereffluent, Filter to waste, backwash and air i..¡ 

assisted backwash shallb.e provided for each tan. ¡ '" ;~ 

... 2. Automatic valYeswith motor actuator shall be provided for process valves. , ~ 1 . ~ 

Valves;2". andsmall~r shall be;ball tye with bronze body, brass ball and 
Teflon * seats. Valves 2-112" and larger shall be wafer butterfy valves with 
aluminum bronze disc, Buna N seat and stem seals, and iron body. 

3. Motor actuators shall have 120V, 60 Hz supply. NEMA 4 enclosure. 

4. A manual wafer-tye buttery valve, complete with operating lever, shall be 
provided for backwash rate setting. 

5. Automatic valves shall be provided for effuent, Adsorption Clarfier TM 

scour, filer scour, backwash inet, and waste. 

6. Plant influent flow shall be adjustable by a manual rate set valve. Plant 

effuent flow shall be maitaied by a level-responsive control valve. 

7. Automatic infuent valves shall be provided on dual unt installations. 

8. All other valves shall be provided by the contractor. 

\ 
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C. Plant Blowers 

** Low pressure air for scourg the Adsorption Clarfier 1M and Mixed Media 
filtration materials shall be supplied by a two-stage regenerative tye blower with a 
cast aluminum alloy impeller and blower housing. The unt shall be dynamically 
balanced, have a close couple TEFC motor and include intake and exhaust silencers. 
Bearngs shall be double sealed and permanently lubricated. 

D. Pups 

The treatment plant manufactuer shall 
 provide factory-installed effuent and 
backwash pumps. Pumps shall be centrfugal, end suction, close coupled with 
TEFC Motor. (See Techncal Data Sheet) 

E. Pump and blower motors shall be TEFC constrction with 40°C rise rating. Motor
starers shall be housed in NEMA 1 enclosures and are factory installed and wired. 

Section 3 - PLANT CONTROL 

3.01 PLANT CONTROL - GENERA .

The treatment plant manufactuer shalt fuish a control panel containig all necessary


control fuctions and internal wiring;;. Thècontrols shall be completely assembled and 
mounted in a NEMA 4 enclosure. The control panel shall provide automatic staring and 
stopping ofthe plant, based 011' clearell leveL';i .


The control system consisting ofthe main panel, àll gauges, pressure switches, pressure 
regulators, coagulant controller, and all other devices except where remote location is 
necessar, shall be mounted on a fabricated modular backing plate constrcted of painted 
carbon steel. All interconnecting wiring and piping on the control station itself to be 
made by the filter manufacturer prior to shipment. All other interconnecting wiring and 
piping is by the contractor. 

The control system shall provide means for automatically initiating a flush cycle for each 
Adsorption Clarfier by a timeclock or preset adjustable clarfier headloss pressure 
switch. An interlock shall be provided so that only one unit can be flushed at a time. 
Overrde ofthe automatic flush initiation shall be provided to allow manual flushing of 
each unt by a selector switch. Durg the flush cycle, collected solids shall be removed 
by proper sequencing of valves and the blower. Retur to servce shall be automatic. 

The control system shall provide means for automatically intiating backwash and air 
scourng of each Mixed Media Filter by a timeclock or a preset filter headloss switch. An 
interlock shall be provided so that only 
 one filter can backwash at a time (if necessar). 

provided to allow manualOverrde ofthe automatic backwash initiation shall be 


the corresponding Adsorptionbackwash of each unit by a selector switch. Flushing of 




8 Typical Specifications - Trimite 

Clarfier can be initiated automatically (if selected by the plant operator). The control 
system shall automatically sequence valves, blowers, and pumps during the backwash 
cycle. Return to service shall be automatic. 

The control system wil also automatically intiate a backwash on effuent high tubidity and 
wil shut the plant down and initiate an alar should the backwash fail to substantially 
reduce effuent tubidity after an operator selected time delay setting. 

NOTE: A three-point clearelllevel switch supplied by the contractor will stop 
production of 
 water upon high level, prevent backwash on low level, and cancel 
backwash on low-low leveL. 

3.02 AUTOMATIC CHEMICAL CONTROL 

Chemical addition shall be provided by the Basic Aquartrol PLC Program portion of the 
control program. The controller shall be capable of automatically changing chemical 
dosage by pacing chemical feeders to maintain plant effluent turbidity at an established 
setpoint. The Contractor shaH provide for the services of the supplier of 
 this equipment 
to check out installation prior to plant star.-up and to accurately calibrate related 
equipment. 

A. Control Inputs:

Effluent Turbidity 

Each tan shall have one tubidimeterwith solenoid 
 valve. The Basic Aquartrol 
PLC Program shall receive a4-20 mA signal from the automatically selected fiter 
effluent tubidimeter and shall adjust the coagulant dosage to maintain this signal 
at the setpoint. The unt shall also include an adjustable timelag from the point of 
chemical addition to the point of tubidity measurement to assure that the system 
is responding accurately to curent treatment conditions before another change is 
initiated. The setpoint shall be manually adjustable by the plant operator from the 
PLC programing keyboard. 

B. Outputs:

An analog output to the System Control Panel will provide drve to a solenoid 
tye coagulant pump.
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C. Caustic Feed:

The operator shall be able to feed caustic at a fixed, but adjustable, ratio to the 
coagulant feed. Output to the caustic feed pump(s) are variable frequency contact 
closures providing drive to a solenoid type pump. 

Section 4 - Chemical Mixing and Feed Systems - By Others 

Section 5 - Execution 

5.01 PREASSEMBLY

The TM-350A installation requirements willinclude proper location of 
 the unt on the 
base pad and completion of electrcal an piping connections to and from the unt, as well


as field installation of clarifier media, filter media. 

:; 

5.02 DELIVERY OF EQUIMENT

A. Equipment supplied under this section be delivered to the site untilshall not 


constrction has progressed to the point where installation may properly 
commence. 

5.03 INSTALLATION

A. The Modular Water Treatment System shall be installed as shown on the Contract
Drawings and specified herein. 

B. The Manufacturer shall be present durng placement of filter Mixed Media that is
not pre-installed.


C. The Manufacturer shall inspect the installation of all equipment in this section
prior to start-up in order to verify that the equipment has been properly installed 
and operates properly as a system and individually. 

D. The Manufactuer after the equipment has been properly installed shall calibrate
the equipment with the Owner's operator present. 

** E. The Manufactuer's representative shall be present for _ day's _ trps of 

installation assistance described above. 
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5.04 TESTING (Optional)

A. The Installing Contractor shall star and operate the equipment in automatic mode
for a 48 hour operating period to demonstrate that the equipment has been 
properly installed and wil fuction as specified herein.. An Equipment 
Manufacturers Representative wil be available onsite to provide assistance 12 of 
every 24 hours. In the event that the system fails to operate automatically the 
Installing Contractor wil correct the problem and retest for 48 hours. 

5.05 TRAG

A. After star-up, the Manufactuer shall fuish the service of a competent techncal
service representative one month after Contractor's start-up to instrct the 
Owner's personnel in the operation and maintenance of 
 the equipment for a three 
day period durng one trip. 

NOTE: Locations marked with n**n are varables depending on the model Trimite system and 
number being specified. 

') 
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I I I Tyei II in J I (in llUnitsl I I (%)1 I I I Info1 i i i I I I I I

Maufactured Item: 3100369000 ltT J:STALTION 'lIMJTE BON unit: 1 ea


REF 129240 

10 I 8323 I ADHESIVE SPRAY SUPER77 3M CO 1St 1.0000lea I I WHI I N I 
rltem Text

I ADHESIVE SPRY-SUPER 77 3M COMPAN,


17 OZ CA SATTRLE # 10077 OPTI 
i 

201 1000567 I PAINT TOUCH UP TAN KIT 1St 1. 0000 I ea I I PNI I N I 
rltem Text

I TOUCH-UP PAINT KIT SHERWIN-WILLIAMS DUR-PLATE 235 NSF 
I COLOR: OFF-WHITE


* *** ** ** ** * ** * ** * * **** ** ** * * * ** *** * * * * * ** ** * * * * * * *** * * ** * * *
I 

I * Packaged as Kits (1 Gal. A & 1 Qt. B per Kit) * 
** * * ** * *** * * * * * * * * * ** * * ** *** * * * ** ** * * ** * ** * * * * * ** * * * * * * * * * * 

I 

I 
i 

30 I 

40 I 
1000718 
288010356 

I PAINT SW REUCE R7K104 
IMODEM US ROBOTICS 56K 

ICu 
1St 

1. 0000 I ea 
1. 0000 I ea 

PNI 
IAI 

N 

N 
rltem Text 
I MODEM, EXT US ROBOTICS 56K 
I 

I Manufacturer: US ROBOTI CS 

I Mfr Part No. : USR - 5686E 
I Vend Part No: CDW - 389825 

I Size 56k 
1 

50 I LOS-35 I CALE COMM #CA-5191-120 1St 1. 0000 I ea I I WHI I N I 
rltem Text 
I CUSTOM COMMICATION CALE 

I MILES TECH PART # CA-5191-120 
I PER DRAWING # LOS-35 
I ((MODEM TO KOYO DL- 3 4 0 CPU COMM CATIONS) ) 
i 

70 I 1000295 I KIT CAIBRATION HACH 1120 1St 1.0000lea I I WHI I N I 
rltem Text 
I STABCA STABILIZED FORMIN 
I INCLUDES 4 L EACH OF ~O. 1 NT AN 20 NT STANARS 
I HACH 26596-00 
i 

80 I 95797 I CYINDER CAIBRATION HACH 1120 1St '."., .'1" I, 1. 0000 I e~ I I WHI I N I 
.' 



-- -' 
Date . 04-14-04 (09,54) CtTOMIZBD BILL OF MATERIAL Page 2

Production Company 200


Project : 310036 NAA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active

BOM Pos.: 0 - 9999 Start Date: 03-09-04

Customer: 100210 USF/Envirex End Dt


I i I i i i
i i I i I I I
Pos.

I I ¡Tye

i i i 

I Item Code I Description IIteml Length I WidthlNo.of I Net Quantity i Un. IScrapIWrh!Opr.IPh. I Extra 
i II in J I (in' llUnits! I I (%JI I I ¡Infor i i i I I I 

Maufactured Item, 3100369000 KIT INSTALI.TION TRIMTE BOM Unt. 1 ea 
i


I REF 129240
i


rItem Text

I Calibration Cylinder


I for Hach 1720 Series Process Tubidimeters

! Bach # 44153-00

I


I Note: (2) cylinders are required for calibration operation


100! 3100368034 I PAN OUT ASSY TM-350A ICu i.ooooiea I I Wi I N I

.." .,\.'"




RAW WATER i/*-J INFLUENT FLOW


ISUPPLY --\ I D: 
I STATIC MIXER'-_/ I (OPTONA) 

POt I 

(BY OlHER) 
I 
I 
I---------- ---------------------r// I "
~ (I i I \
I 

I I \
I 

i
9 IQ. !y WASTE CONNECTION - (CONNECTION TOI 

.E I DISPOSAL BY OTHERS.)!; .A
I 
I r--------- --------- ------ POOl INFLUENT PUMP (BY OTHERS)
I 

P003 BACKWASH PUMP

~ E Qj


Q) C
.. 0 P005 AIR BLOWER

g! Q.
(f _o ADSORPTIN Vl0l - UNIT INFLUENT 

CLAIFIERCalibration E .b 
Column i. u Vt04 

VL02 UNIT EFFLUENTe g

~ 

Vl03 - BACKWASH SUPPLY
WASTE TROUGH

AIR SUPPLY UNEL___________.J UNIT NO.1 * V104 WASTE 

P005 V105 A/C AIR WASH 
PI 

005 V106 - M/M AIR WASH
I:;

SV107 - FILTER DRAIN-DOWN~ ¡k ..
 PSH 
005 

Vl0B - FILTER TO WASTE, (OPTIONAL)
Warm Service '" 
Water ~ 1" 4-20 mA SV102 - TURBIDITY SAMPLE VALVE


£2 l( 
~ LCV102 - LEVEL CONTROL VALVE 

LSL 102 -: FILTER DRAIN-DOWN\MEDIAEFFUENT UNE


PROTECTION SWITCH

I 
I AC002 - COAGULANT FEED CONTROLLER 

I Unit #1 II

r-- -------------, L.SL - LEVEL SWITCH LOW


Calibration ~------~~~--~---------- ~ PlA OFF 
LSLL - LEVEL SWITCH LOW LOW 

Column LSH - LEVEL SWITCH HIGH 

\ I
I

PSH - PRESSURE SWITCH HIGH 

i: '.._-==~:="==-:::" -'---c-- ------ ----- - ---// PSHH - PRESSURE SWITCH HIGH HIGH 
0: 

~BY OTHERS PI - PRESSURE INDICATOR

~ ~ BACKWASH PERMISSIV 

PSL - PRESSURE SWITCH LOW

BACKWASH flOW
 AIT - ANALYSIS INDICATING TRANSMITTER


HKV - HAND CONTROL VALVE


l: - SOLENOID VALVE

.. ê PUMP PROTECTION fl - FLOW INDICATOR
POOJ 

NOTE: 
¡) 

L________________J 
LT - LEVL TRANSMmER

1. ALL PIPING EXTERIOR TO TRI-MITE TO BE ClERWEL/BACKWASH STORAGE .
FURNISHED AND INSTALLED BY OTHERS. (BY OTHERS) I - INTERLOCK 

LC - LEVEL CONTROLLER

2. CLEARWELL LEVEL SWITCHES FURNISHED

AND INSTALLED BY OTHERS. 

DESER DATE 1l TRIMITE PACKAGED WATER TREATMENT PLANT

m .. TM-350A FLOW DIAGRAM
x 
í aÆ NASA JPL 
8 
CD PASADENA, CA

'. o 
IN 441 MAN STEET 

PR CO 
STRBRIDGE, 1M 01562
..~¡:;Ij:ÉÊ;W"!i == =i-= TE 1-80-636-2674~ DR SH RE

RE DEPl DATE OW CH _ EC 310036 3100360101 1 OF 1 1 
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Date . 04-06-04 (09:45)

Production CUSTOMIZED BILL OF MATERIAL


Page 1 
Company 200


Project : 310036 NAA JPL, Pasadena, CA I/C TM-350A w/tritons

BOM Pcs.: 0 - 9999 Status Active


Customer: 100210 USF/Envirex


I

Pos. I Item Code 

I


10 I 033034812 
20 I 74643

,Item Text
 I I I i.OOOOlea 1 I WHI I y I

i


I Description I Iteml 

PANL OUTLBT ASSY TM-3S0A


I PL 3003 O. 190x48x144 I St I 
INAMPLATE "MIXE OUTLETS" I St I

I NAPLATE "MIXER OUTTS" 
I PER MF SPEC PS-4 STY A 
i


I NAMPLATE "CHICA FEEDER"

I STYE A, PER MF SPEC. PS-4
i


50 I 74640 ¡RECEPTACL DUPLEX 15A/125V 
1St,Item Text


I RECEPTACL DUPLE 15A/125V 
I HUBELL # 5262
i


60 I 74638 IBOX OUTOR COVER 2-GAG AL 1st,Item Text


I OBOX OUTOR COVER 2-GAG AL, RED DOT # 2CCD, FOR USE WITH 
I DUPLEX RECEPTACLE

i


70 I 74637
IBOX OUTOR 2-GANG 3-HOLE AL 1St,Item Text


I OBOX OUTOR, 2-GAG, 3-HOLE, AL, GRY FINISH, 0.5DIA, RED 
I DOT # 2lH31

I


I ALTERNATE: 5333-0 RACO-BELL

i


I I

Start Date: 03 - 09- 04


End Dt 
i i i I I I i I I


Length I WidthlNo.ofl Net Quanti ty I Un. 1 Scrap I Wrh I Opr. I Ph. 1 Extra
in J Ii


Haufactured Item. 3100368034


I 
i
 I Tyei II (in i IUnitsl I I (%)1 I I ¡Infoi i I i i I' I I

BOM Unit:

14.00 I 12.00 I 1 I 0.024318121 151 MRI I N I 

1 ea 

30 I 74968 ¡NAPLATE "CHMICA FEEDER" 1St
,Item Text
 i.OOOO¡ea I 

I WHI I Y I

4.0000 lea I IVMI I N i

2.0000 I ea I
I WHI I N I

2.00001ea I
I WHI I N I



g
II 

g
11 

~ 
~ 

~ lJ 0CI 
$: fT

lJ $:
0 g $:-l o :P


~ 

Ci ,X 
fT fT
-l -l ;0i -- (.fT fT


-l fT
(. 0 

ii1E 1I OUTLET PANEL ASSEMBLY 
m ,. 
x ii1E 

í CU NASA JPL) oo
'" o PASADENA, CA 
i 

C' 

.øA- ------
441 AWN STEIT 

. - -- - -- STURBRIDGE, MA 01562..~e::I#=§Æ
Æi: 1-800-636-2674
~ Il PR DR SH RERE ii1E OW CH N" Ea 310036 3100368034 1 OF 1 1 

D 

c:
i: D 

c:
i: D 

c:
i: D 

c:
i: 

4 PLCS 

ii ..
0: 

i= 
¡¡ 

D 

c:
i: D 

c:
i: D 

c:
i: D 

c:
i: 

2 

2 

PLCS 

PLCS 



FIELD ASSEMBLY 

1 Field Assembly - Unit #1


Drawing #31003640 i 1

BOM #3100364011 

2 Media Design - Filter


Drawing #KOA-11B 
BOM # KOA-11B 



Date 1 04-14-04 (08141) ClTOMrZim BILL OF MATBRIA Page 1
Production Company 200 

Project : 310036 NASA JPL, Pasadena, CA IIC TM-350A wltritons Status Acti ve 
BOM Pos.: 0 - 9999 

i i 
Start Date: 03-09-04 

eustomer: 100210 USF/Envirex End Dt 
I i i i i i I i I I i

Pos. I Item Code I Description IIteml Length I WidthlNo.of I Net Quanti ty I Un. I Scrap I Wrh I Opr. I Ph. I Extra 
I I Tye in J I (in l¡Unitsl I I (%J I I I I Infoi i i 

I . i II i I i I I I I I 
Maufactured Itemi 3100364011 FIELD ASSY TM-3S0A UNT#l BOM lIi t: 1 ea 

10 I KOA-llB ¡MEDIA DSN FILTE TM-350A leu I 1. 0000 I ea 21 I N 
20 I K9S-23A IRETAlNE MEIA A TM-350A leu I 1. 0000 I ea WHI I N 
30 I K9S-23B IRETAlNER MEDIA B TM-350A leu I 1. 0000 I ea WHI I N 
401 1000539 IL 304 3.0x3.0xO.25x71.5 leu I 3.00001ea I WHI I Y
50 I 72466 IROD TE 3/4-10x6 IN SS 1St I 6.00001ea IVMI I N 

rltem Text

I Theaded rod, 3/4"-10NC X 6" long, 18-8 SS,

I with chmf ered ends

i 

60 I 254150012 INU HE 3/4-10 SS 1St 18.0000 lea IVMI N
70 I 254200012 I WASHER FLAT 3/4 SS 1St 12.0000 I ea IVMI N 
80 I 72252 ISTRIP 0.25TH1.5W NEO 1St 300.0000 I in I WHI N 

rltem Text

STRIP 1/4" THICK X 1-1/2" WIDE,

GAKET STRIP 0.25 THICK xl. 5 W NEOPRE 
WITH PRESSUR SENSITIVE ADHESIVE ON ONE SIDE 
RUBTE # G-207-N 
(10 foot rolls)

Nott Part No. RF109423


90 I 72426 I STRIP O. 5TH1 . OW NEO 1st 74.0000 I in I i WHI I N I 
rltem Text

STRIP 1/2" THICK X 1" WIDE,

GASKET STRIP 0.5 THICK xl. 0 W NEOPRENE

WITH PRESSUR SENSITIVE ADHESIVE ON ONE SIDE 
RUBATEX # G-207-N


(10 foot rolls)

Nott Part No. RF109424


100 I 78133 IMEIA Alc HDPE 100% RECYCLED 1St 140.0000 I cf I I WHI I N I 
rltem Text

MEIA AIC HDPE 100% RECYCLD,

MAE FROM RECYCL MATERIAL 
(POST INDUSTRIAL - AN COLOR),

EQUIVAL TO MS-107 WITH TH 
FOLLWING INSTRUCTIONS: 
- COLOR: AN COLOR
- RE 1 DOES NOT APPLY
- RE 2 DOES NOT APPLY



-------

9 

78 5/8 

FLANGE FACES ARE FLUSH


REWASH ~ EFFLUENT 
/ WITH OUTSIDE OF TANK WALL
-g (LYP AlL FLANGE CONNECTIONS)


~ 
1I 

A A

Q. 

!; LJ~ 

a:
4(
CD 

~ 
SECTION "A-A" 
6 PLCS 

PLACE INTO TANK 
BEFORE INSTALLING 20 

PLAN VIEW RETAINING SCREENS 

1~ 11 1/4 

117 3/8 

.1 

6" FLANGED 
CONNECTIONS 

22 1/4 
II 

100 1/2 
85 

6" FLANGED SUPPLY 
(PUMP FlNGE) 

~ a: 

~ -r 
42 

6" FLANGED 
INFLUENT LINE 

10" FlAGED 
WASTE CONNECTION 

E8 

4,J 
AIR OUT TO UNIT #2 
3" NPT 

/ SEE NOTE #2 

L 
11 3/4 

AIR 

27 3/4 229 3 1/2 

OR AIR OUT 

INFLUENT END 

ELEVATION 

D£ DA1E 11 TRI-MITE TM350A FIELD ASSEMBLY - UNIT #1 
CD ,. NOTES: x 1. SEE INDIVIDUAl CHEMICAL FEED ASSY DRAWINGS FOR 
ío 
g 
'iN 

~ 

INSTALLATION DETAILS. 
2. CONCRET BASE PAD TO BE COATED WITH MASTIC TO 

SEA BOTTOM OF TANK TO PAD. PLACE TANK ONTO MASTIC 
BEFORE IT HAS CURED. MASTIC NOT FURNISHED BY 
MICROFlOC PRODUCTS. 

3. TANK IS TO BE LEVL +/- 1/16 AT INSTALTION 
RE DE DA1E OW CH M' EC 

Cl NASA JPL 

PASADENA, CA 

as===E.= - ._------ - . E 11= SerEPR CO 
310036 

441 MAN STEE 
STRBRIDGE. M4 01562 
m. 1-800-63-2674Df SH 
3100364011 1 OF.1 

RE 
1 



Date i 04.-13-04 (13:53) SINGLB-LEVL PRODUCTION BONS (1) Page 1Production 
Company 200 

I i i I I I I I IPos. 1 Item Code 
i i i i 

I Description Effect .1 Expiry¡ Length I WidthlNo. of I Net Quantitylun.lscpflwrhl Oprlph.IExtra 
1 I Date I Date Ii i i i 

(in i I 
i 

(in J ¡Units I I (%) I I I I Infoi II i I r I I I 
Maufactured Item i XOA-iia MEIA DSN FILTBR TM-350A Item Ower: BOM unit: 1 ea10172279 IANCITE MS-4 ES 1101-23-011 1 105.0000 I cf 21 1 N I 

rItem Text

I ANCITE MS-4

I ES 1.0 - 1.lmm,


I U. C. OF 1.70 OR LESS


I Molecular hardness 3.0 +/- 0.30
i 

20172281 ¡SAN SILICA MS-18 101-23-01 I 56. 0000 1 cf 1 21 I N 1rItem Text

SAN SILICA PER SPECIFICATION MS-ia

ES 0.35-0.45mm, 
UC 1. 4 OR LESS,


SPECIFIC GRAVITY 2.6 +/ - 0.05


100LE BAGS


30173773 ISAN GAT MS-21 101-23-011 25. 0000 I cf I 21 I N IrItem Text

SAN GAT MS- 2 1 
ES 0.20-0.32mm, 
Uniformi ty coefficient 2.2 or less

Specific gravity 3.80 minimum

100LE BAG


NOTE: This material weighs 122 Ib./cu. ft.


.'¡., _. ~ ..', w ,.':', .. 



--

--

--

---------- ---- -- - --- -- ---- -- - --

I 
INSIDE W'ALL


t. ùJ
"' 
U
(lL 
I0
U

'; 
-
II 

'" 
"' 
m aii= ~ ~MS-4 B.DM. QUANTITIES ARE FOR ONE TANK ONLYw ~ANTHRACITE COALÇQ 

1% OVERAGE .
i= 

UNIT DESIGNATION TM-175AwI TM-350A 
~ Vl .~ :Z BED AREA 

li (SQ. FT. EACH' FIL TER) 35 SQ FT 70 SQ FT
: '.If . . .' 

~" NUMBER OF TRITON 
M 
M 0' . . ~SILICA SAND pve UNDERDRAINS 6 12 

, . .;'. . 5% -OVERAGE NET VOLUME OF
". "
.' ..' \QMS 18 MS-4 REQUIRED ;I 52.5 CU FT 105 CU FT 
". .... . 

:M .. SAND NET VOLUME OF.' ....... '. ".,.:::.;..:";'," .,,'.., .... . :':":: ...,~. :::,' """ ........ .;.......,:. ":', '::". .......: :....... ":','. '~':'( ~MS-21 HI DENS MS-18 REQUIRED ;I
 26.4 CU FT 52.75 CU FT

in --' ,:.-- "":"':::'~,':':'.',:.,:.))~~-.,":"';":'~~:':.'" .::..:~:..::.., ~5/. OVERAGE~" i~':.:~:'/ NET VOLUME OFM ~~/ \~.:~..&:.... ...\::':::'/.,.,.... \';':l"'" "'\:':.1...: /~'\ . MS-21 REQUIRED * 11.65 CU FT 23.3 CU FT"- \


BACKW'ASH RATE AT

60 OF. (SEE NOTE 5) 15 GPM/FT 2 

I - TRITON UNDERDRAINS BACKW' ASH FLOW' AT
/ PLENUM AREA 525 GPM 1050 GPM
~ 60. F 

MEDIA PLACEMENT

W'ATER QUANTITY 15,750 GPM 31,500 GAL./TANK


\ REQ'D AT 60. F (3 B/V'S' E' 10 MIN EACH) (3 B/V'S E' 10 MIN EACH) 

.;
ùJ
'" * VOLUME DOES NOT INCLUDE OVERAGE 
I
~ NOTES: 

FIL TER MEDIA BAGS MUST BE PROTECTED FROM THE \,EATHER AND 4 PLACEMENT TOLERANCE,lA 
STACKED NOT MORE THAN S(FIVD HIGH TO PRECLUDE BREAKAGE. THE FOLLOWING TOLERANCES SHALL APPLY TO MEDIA PLACEMENT.


3' LAYERS ! 1/2'
IB WHEN BULK SHIPMENT IS USED, FlL TER MEDIA MUST BE PROTECTED 9' & DEEPER ! l 

FROM THE WEATHER AND COVERED TO PREVENT WIND-BLOWN LOSS. FINISHED FILTER BED ! I' 

ALL LAYERS OF MEDIA TO BE LEVEL IN ACCORDANCE WITH CPC MEDIA
2 DURING MEDIA PLACEMENT, APPRoXIMA TEL Y TWO BACKWASH & SKIMMING 
OPERATIONS WILL BE REQUIRED. EACH BACKWASH WILL BE ABOUT PLACEMENT SPECIFICATIONS. 

A 10 MINUTE DURATION.


5 F1L TER GUARANTEE REQUIRES CPC TECHNICAL DIRECTION DURING MEDIA 
PLACEMENT.3 FlL TER MEDIA PLACEMENT MUST BE DONE UNDER CPC TECHNICAL 

DIRECTION AFTER ALL ELECTRICAL, HYDRAULIC AND CONTROL SYSTEMS ARE

INSTALLED AND/OR REPAIRED & OPERABLE PRIOR TO ARRIVAL or TECHNICAL

DIRECTOR. 

m .. 
X 

COlPNl CONFlDENT1 OESIGNER 
THIS OOUUEHT AN AU INFORnON CONTAINED 
HE AR TH PRPfRT Of TH USFlTE ANOIOR 
ITS AFTE (\Jf"). TH DESlCN CONEP AN 

CHECKERINFORMATI CONTAIED HEREIN AR PROPRIETAR 
TO US ~D AR SU8M IN CONFINCE. THEY 

DATE 

DATE 

-

TILE 
TRI -MITE TM-175A & TM-350A 
MEDIA DESIGN - FILTER 

I 

í00'" 0 
I

N 

ÖI-
vi 

" 

REV PESCRIPTION DATE OWN CHKO AP ECN 

ARE NOT TRSFRA AND MUST BE USED ONLY 
FOR THE PURPOSE FOR WHIC THE DOUMENT IS 

ENGINEER DATEEXPRESSY lC)ED. THEY l.ST NOT BE DIOSE.
REPRODUCED, lOANED OR USED IN AN OTHER 
UANER WITHOT TH EXPSS WRTTN CONSENT -
OF usr. IN NO EV SH THEY BE u"sm IN Nl lAGER DATEMA OErRU(NTIi TO TH "TET Of us. Al
PATENT RIGTS AR RESER. UPN TH 0£ 
Of USF, THS DOUMNT, AlQN WITH AU COPES -
AND EXTRTS. AND ALL RE\TED NOTES AND 
ANYSES, MUST BE RETURNEO TO US" OR FILE, 
DESTRD. AS flTRTE BY US. IiC£AN Of KOG-lIØ 
THE OEUVRY OF THIS DOCUMENT CONSTTuTES 

SCAlE:AGEEMENT TO THESE TEMS AND CONDITINS. 
NTS 

CUENT 

a:~----i =-_=.. _ _

I 

PROJECT CODE 

44 1 MAIN STREET 
STURBRIDGE. MA 01562 
TEL: 1-800-636-2674 

I I i 
SHEET 

OF i 
DRAWlNG 

KOa 11 B I R:l 



UNITS #1 - #2 

1 Shop Assembly - Unit #1


Drawing #3100364021 
BOM #3100364021 

2 Filter Effuent Turbidimeter Assembly - Unit #1


Drawing #AOA-57 
BOM #AOA-57 

3 Filter Headloss Switch Assembly - Unit #1


Drawing #LOA-32 
BOM #LOA-32A 

4 Clarifier Pressure Switch Assembly - Unit #1


Drawing #LOA-33


BOM #LOA-33A 

5 Blower Pressure Switch Assembly- Unit #1


Drawing #LOA-35 
BOM # LOA-35 

" 



~ 
Date 1 04-13-04 (13151) CUSTOKZED BILL OF MATBRJ: Page 1Production 

Company 200 

Project : 310036 NASA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active

BOM Pos.: 0 - 9999 Start Date: 03 - 09- 04

eustomer: I00210 USF/Envirex
 End Dt 

I l lI I I i I I I I i I
Pos.i Item Code I Description I Iteml Length I Width I No. of I Net Quantity I Un. I Scrap IWrhlOpr. IPh. I Extra 

I I ¡Tyei II in J I (in. J ¡Units I I I (%)1 I I I Infoi i : I i l i I I I 
Maufactured Item. 3100364021 SHOP ASSY TH-3S0A UNT#1 BOll uniti 1 ea


SEE DRAWING 3100364021


1 I "3100364051 ITAN TM-350A FABRICATION leu I' 1. 0000 lea I I WHI I N I 
rItem Text

I SEE DRAWING 3100364051

l 

21,,3100368031 I PANL ABSY CONTOL TM 350A leu 1.0000lea i I WHI I N I 
rltem Text

I SEE DRAWING 3100368031

l 

31 K9S-19 I TRITON 68.0 005 PVC leu 12.0000 I ea I I WHI I N I 
rItem Text

I TRITON 68.0 005 PVC

l 

41 10549052 I PLUG PIPE O. 5NPT SS leu 2.0000 I ea WHI N
51 K9S-7 ¡HEER INF DISTRIBUT TM-350A leu 1. 0000 I ea WHI N
61 K9S-10-2 I LATERA INFLUE #2 TM-350A leu 1. 0000 I ea WHI N
71 K9S- 6 IHEER AIR CLIFIER TM-350A leu 1. 0000 I ea WHI N
81 K9S-8 ¡LATERA AIR CLIFIER TM-350A leu 4.0000 lea WHI N
91 3100364053 IBRACKT SUPRT EFF PIPE TM-350A leu 2.00001ea WHI Y 

rltem Text

l 

i SEE DRAWING 3100364053

l '1 

I 

10 i K9S - 12 IBRACKT SUPRT INF PIPE TM-350A leu 2.00001ea i WHI N
111 K9S-21 ¡BRACKT MTG B/W PU TM-350A leu 1. 0000 i ea I WHI N
121 3100364052 ¡BRACKT MT EFF PUP TM-350A leu 1. 0000 lea I WHI Y
131 3100364056 I BRACKT MT LEL TRSMITTER leu 1. 0000 I ea I WHI N 

rItem Text

i SEE DRAWING 3100364056


141 3100364101 I PUMP CE 1050GPM 44TDH 4x6x13 leu 1.0000lea I 1 WHI I N I 
rltem Text


l 
i CEIFUGA PUM, 1050 GPM, 44 TDH, EN SUCTION,


I 
I CLSE COUPLED, SINGLE STAGE, ENCLSED IMPELLER 

:, .~.. 

I 
I PU SIZE. 4X6-13


I 
I MATEIAL. BRONZE FITIED

I DRIVER. HETZ/POLE/RPM. 60/4/1750 

i

I 

i VOLTAGE: 208/230/460 
I 

I HP RATING: 25

I 

I DRIVE. 3 PH, TEFC 
IMPELL DIA. 10 1/4 ..1 

i iI MAACI: GOULS 
i 

" Puchased item has BOM 



Date 04-13-04 (13:51) CUSTOMIZED BILL OF MATERIAL Page 2
Production Company 200 

Project : 310036 NASA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active

BOM Pos. : 0 -9999


i i 
Start Date: 03-09-04 

Cutomer: 100210 USF/Envirex
 End Dt 
I i i l i i I i I I i

Pos. I Item Code I Description IIteml Length I Width I No . of.I Net Quantity I Un. I Scrap I Wrh I Opr. I Ph. I Extra 

i II in J I (in J I Units I I ('OJ I I I I Infoi i i 
I I I Tye i II i I I I 

Maufactu~ed Item: 3100364021 SHOP ASSY TH-350A UNT#l BO!! Unit, 1 ea 

MODEL,. 3656, GROUP M


PRODUCT CODE: 15BF2P5JO

.. PROVIDE TH PUMP WITH RIGH BOTTM HORIZONTAL DISCHGE 
AS VIEWE FROM TH INLT EN.


(INSTRUCTION MAALS & PERFORMCE CUVE REQUIRED) 

151 3100364102 I PUP CE 350GPM 62TDH 3x4x7 leu 1. 0000 I ea I I WHI I N I 
,Item Text


CEIFUGAL PUP, 350 GPM, 62 TDH, END SUCTION, 
CLOSE COUPLE, SINGLE STAGE, ENCLSED IMPELLER


PUP SIZE: 3X4-7 
MATEIAL: BRONZE FI'TED

DRIVER: HERTZ/POLE/RPM: 60/2/3500

VOLTAGE: 208/230/460

HP RATING: 7.5 
DRIVE: 3 PH, TEFC

IMPELL DIA: 5 1/8 
MAACT: GOULS

MODEL: 3656, GROUP S

PRODUCT CODE: 6BF1K5EO

.. PROVIDE TH PU WITH RIGHT BOTTOM HORIZONTAL DISCHGE

AS VIEWE FROM TH INLET END. 

(INSTRUCTION MAS & PERFORMCE CUVE REQUIRED) 

161 3100364103 IBLOWER RGN 163SCF 3.2PSI TEFC leu 1.0000lea I 21 I N I 
,Item Text


I BLOWE REGENTIVE 163 SCF ~ 3.2 PSIG, MA PRESSUR IS 
I 4.68 PSIG, 7.5 HP~208-230/460VAC-60HZ-3PH TEFC

I FPZ# SCL 50SH-7. 5-3

I (MAAL LITERATU REQUIRE)

I 
i 

181 97505 IVALVE B/F 10 WF ELEC leu 1. 0000 I ea I I WHI I N I 
,Item Text


I VALVE BUTRFLY, 10" WAFER, ELECTIC,

I CAT IRON BODY,

I ALUMINU BRONZE DISC UNERCU FOR 50 PSI SERVICE, 
I EPDM SEATS, 416SS STE,


I ACETAL BEAINGS, BUN-N SEAS, 

" Purchased i tern has BOM
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Project : 310036 NAA JPL, Pasadena, CA I/C TM-350A w/tritons Status Acti ve 
BOM Pos.: 0 - 9999 Start Date: 03-09-04

eustomer: I00210 USF/Envirex End Dt 

I i I I I i
i I I i I I I
Pos. I Item Code I Description I Iteml Length I Width!No.of ¡ Net QuatitylUn. I Scrap IWrhl apr. IPh. I Extra 
I I I Tyei II in J I (in) ¡Unitsl I I (%J I I I I Infoi i l I
 1 I I I 

MAufactured Item. 3100364021 SHOP ASSY TH-3S0A UNT#1 BOM unt. 1 ea 

BRAY SERIES 30/120RD, 
WITH ACTTOR, ELCTIC, 120 VAC/60 HZ/SINGLE PHASE, 
NE 4, 4X, IP65 ENCLSUR,

2000 INCH LBS, 15 SECOND TRVEL,

INTRMITT DUT MOTOR, ON/OFF SERVICE, 
BRAY SERIES 70/0202

WITH (2) SPDT/DB TRVEL LIMIT SWITCHS, lOA ~ 120 VAC, 
MA OVEIDE HlWHEL 
(MA LITERATU REQUIRE)


191 108327 I VAVE B/F 6 WF ELEC leu 1.0000lea I I WHI I N I 
rltern Text


VALVE, BUTRFLY, 6" WAF, ELECTIC, i 

I 
CAT IRON BODY,


I
ALUMlNU BRONZE DISC UNERCU FOR 50 PSIG SERVICE, 

I 
EPDM SEATS, 416SS STE,


I 
ACETAL BEAINGS, BUN-N SEAS,


I
BRAY SERIES 30/120RD, 

I
WITH ACTATOR, ELECTIC, 120 VAC/60 HZ/SINGLE PHAE, I. 
NE 4, 4X, IP65 ENCLSUR,


I
INTITT DU, ON/OFF SERVICE,


I 
15 SECOND CYCL TIME, BRAY SERIES 70/0082,


I 
WITH (2) SPDT/DB LIMIT SWITCHS, lOA ~ 120 VAC,


MA OVERRIDE HlWHEL 
I 

I 
(MAAL LITERATU REQUIRED) 

I 
i 

20 I 72763 IVAVE B/F 6 WFR MA leu 1. 0000 I ea I i WHI I N I 
rltem Text

VALVE BUTRFLY, 6" WAFER, MAAL OPERATOR,

CAT IRON BODY-AL BRONZE DISC UNERCU FOR 50 PSI SERVICE

EPDM SEAT-4166SS STEM-ACETAL BRG-BUN-N SEA
BRAY SERIES 30/120RD


WITH MA HlWHEL GEA OPERATOR-BRAY SERIES 4 
(MA LITERATU REQUIRED)


21 I 72767 ¡VAVE B/F 4 WF ELEC W/POS leu 2.00001ea I I WHI I N I 
rltern Text


I VALVE, BUTRFY, 4", WAFR, ELECTIC, WITH POSITIONER,

I CAT IRON BODY,

I ALUMINU BRONZE DISC UNERCU FOR 50 PSIG SERVIcE, 
I EPDM SEATS, 416SS STE,


~ Purchased i tern has BOM
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Project : 310036 NAA JPL, Pasaden, CA I/C TM-350A w/tritons Status Active 
BOM Pos.: 0 - 9999 Start Date: 03-09-04

CUstomer: 100210 USF/Envirex
 End Dt

I , i I i I i I I I i I iPos. I Item Code I Description IIteml Length I 
i 

WidthlNo.of I Net Quanti ty I Un. I Scrap I Wrh I Cpr. I Ph. I Extra 
I I ¡Tye in 11 (in llUnitsl I I r%) I I I I Infoi i ir iI , i i r I I I 

Maufactured Item: 3100364021 SHOP ASSY TM-350A UNT#l BO!! unit: 1 ea


ACETAL BEAINGS, BUNA-N SEAS, BRAY SERIES 30/120RD, 
WITH ACTATOR, ELECTIC 120 VAC/60 HZ/SINGLE PHASE, 
NE 4, 4X, IP65 ENCLSUR,

CONTINUOUS DUT, MODULTING SERVI CE, 
30 SECOND CYCL TIME, BRAY SERIES 70/0031 
WITH SERVO POSITIONE CA, 4-20 mAC INPU,

WITH (2) SPOT/DB LIMIT SWITCHS, lOA ~ 120VAC


(MAAL LITERATU REQUIRED)


221 121208 I VALVE B/F 4 WF ELEC lcu 1.0000lea I I WHI I N I,Item Text

VALVE, BUTRFLY, 4.0", WAFER, ELECTRIC,

CAT IRON BODY,

ALUMlNU BRONZE DISC UNERCU FOR 50 PSIG SERVICE 
EPDM SEATS, 416SS STE,

ACETAL BEAINGS, BUN-N SEAS, BRAY SERIES 30/120RD, 
WITH ACTTOR, ELECTIC, 120 VAC/60 HZ/SINGLE PHASE, 
NEMA 4, 4X, IP65 ENCLSUR,

INTITI DUT, ON/OFF SERVICE,

15 SECOND CYCLE TIME, BRAY SERIES 70/0031,


WTIH (2) SPOT/DB LIMIT SWITCHS, lOA ~ 120VAC,

MA OVEIDE HAWHEL

(MA LITERTU REQUIRE)


231 72766 I VALVE B/F 4 WFR MA lcu 1.0000lea I I WHI I N I,Item Text

VALVE, BUTERLY, 4.0", WAF, MA OPERTOR, 
CAT IRON BODY, AL BRONZE DISC UNERCU FOR 50PSI SERVICE, 
EPDM SEAT, 416SS STE,

ACETAL BEAINGS, BUN-N SEAS,

BRAY SERIES 30/120RD, 
WITH MAAL HAWHEL GEA OPERTOR, BRAY SERIES 4 
(MAAL LITERATU REQUIRED)


241 108323 I VAVE B/F 3 WFR ELEC lcu 2.0000 I ea I I WHI I N I
,Item Text


I VAVE, BUTLY, 3.0", WAFR, ELCTIC,

I CAT IRON BODY,

I ALUMINU BRONZE DISC UNERCU FOR 50 PSIG SERVICE, 
I EPDM SEATS, 416SS STE,

I ACE BEAINGS, BUNA-N SEAS, BRAY SERIES 30/120RD,


;; Purchased item has BOM
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Project ; 310036 NASA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active

BOM Pos.: 0 - 9999 

I i 
Start Date; 03 - 09- 04 

CUstomer: I00210 USF/Envirex End Dt 
I i i i i I I i I I i

Pos. I i tern Code I Description I Iteml Length I Width I No. of I Net Quantity I Un. I Scrap I Wrh I Opr. I Ph. I Extra 
I I I Tye in 11 (in i I Units I I I (%J I I I I Info
i i 1 II i I i I I 

Maufactured Item: 3100364021 SHOP ASSY TH-350A UNT#1 BOM Unit: 1 ea 

WITH ACTATOR, ELECTIC, 120VAC/60 HZ/SINGLE PHAE, 
NE 4, 4X, IP65 ENCLSUR, 
INTITT DUT, ON/OFF SERVICE, 
30 SECOND CYCL TIME, BRAY SERIES 70/0031, 
WITH (2) SPDT/DB LIMIT SWITCHS, lOA ~ 120VAC 

(MAAL LITERATU REQUIRED) 

251 72773 I VALVE CHCK DBL DISC 4. ONP lcu 1.0000lea I I WHI I N I 
rltem Text 
I VAVE CHCK DOUBLE DISC 4" NPT, 
1 BRAS BODY, BRAS INTERS, 150 PSIG, 
1 MA THED ENS, TECHO STY 5002-BR 
I 
i 
(MAAL LITETU REQUIRE) 

261 72274 ¡VALVE CHCK DBL DISC 3. ONPT lcu 2.00001 ea I 1 WHI I N I 
rltem Text 
I VALVE CHCK DOUBLE DISC 3" NPT, 
I BRS BODY BRS INTS 150PSIG 
I MA THED ENS, TECHO STYE 5002 -BR 

I 
i 
(INSTRUClION MAALS REQUIRED) 

281 72535 ICOUPLING VIC 4.0 GALV 1St 1.0000lea I IVMI I N I 
rltem Text 
I COUPLING VICTAULIC, 4" GAVANZED, 

GRAE E SYNTIC GAKET AN GALVANIZED HAWAR
I WITH 


1 VICTAULIC # STY 77 
i 

291 72397 I COUPLING VIC 3.0 GAV lcu 1. 0000 I ea I I WHI I N I 
rltem Text

I VIClAULIC COUPLING, 3" GAVAIZE, 
I WITH GRE E SYNIC GASKET AN GAVANIZED HAWAR

I VIClAULIC # STY 77 
i 

30 I 77556 IU-BOLT 1 1/2P 3/8DX2 5/8 304 lcu 4. 0000 I ea I I WHI I N I 
rItem Text

1 Tye 304 stainless steel U-bolt for 1 1/2" pipe, 
I 3/8" diameter, 2 5/8" inside lengt, 1 1/4" thread length,


I 2" inside width.


I 

Fastenal No. 74637
I 

1 

" Puchased item has BOM




..'

31 I 254120812 IU-BOLT 3P 1/2Dx5 304 1St 2.0000 I ea I IVMI I N I 

rItem Text 
I Tye 304 stainless steel U-bolt for 3" pipe, 
I 1/2" diameter, 5" inside length, 1 1/2" thread length, 
I 3 1/2" inside width. 
I 

I Fastenal 74644 

321 254120816 IU-BOLT 4P 1/2Dx6 304 1St 8.00001ea I IVMI I N I 
rItem Text 

Tye 304 stainless steel U-bolt for 4" pipe, 
1/2" diameter, 6" inside length, 1 1/2" thread length, 
4 1/2" inside width. 

Fastenal 74645 

331 1000164 I STRINER GSC 640 3/4" NPT 1St 'i 20.00001ea I I WEI I N I 
rItem Text 

64 GSC STRINER, 6 SEGMES, 0.040 SLOT, 3/4" NPT 

Media retaining strainer shall consist of a lid, six 
segments spaced O. 040" and a 3/4" NPT base, each molded 
Cycolac GSM 1000F natural color food grade ASS plastic,
using US Filter pattern drawings. Strainer shall be 
assembled with four # 6-32 slotted round head type 18-8 
stainless steel machine screws, plain washers and FDA Bun-N 
O-rings. 

341 77561 I ADR FLG 10. 0 STL leu 1.0000lea I I WEI I N I 
rItem Text 
I ADAPTE FLAGE 10" STEEL STY 128 
I 

I Manufacturer: Dresser 
I Mfr Part No.: 0128-1856-002 

I Description Style 128 flange adapter for steel pipes 
I Size 10 inch (for pipe OD=10.75 inch) 
I Material Steel 
I Notes with AWWA Class D Flange 

351 A0001262E I TEE 125# FL 10.0 CI leu 1. 0000 I ea I I WEI I N I 
rItem Text 
Flanged Class 125 Cast Iron TEES, size 10" Made to ANSI
STANAR B16.1. Grinnell FIG. 811, STOCK FIG. 431, Or 
Approved Equal with black coating and plain face flanges, 
faced and drilled to ANSI Dimensions. 

361 237151140 IFLGE SCH80 TH 4.0 PVC 1St 1. 0000 I ea I I WEI I N I 
rItem Text 
I Theaded Flange (FPT) , 

I nominal size 4", 
I SCH 80 PVC, 

I One piece (solid)
i 

371 AO001293E I FLAGE VS SCH80 SOC 10. 0 PVC leu 2.0000 I ea I I WEI I N I 
~ Puchased item has BOM 
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Project : 310036 NASA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active 
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CUstomer: 100210 USF/Envirex End Dt 

I i iI I I i I I I I I I

Pos. I Item Code I Description IIteml Length I WidthlNo. of I Net QuantitylUn. IScrapIWrhIOpr.lph. I Extra 

I I I Tyei II in J I (in i I Units I I (%J I I I I Infoi i i rI i I. I I 
Maufactured Item: 3100364021 SHOP ABSY TM-350A UNT#1 BO!! Unit: 1 ea 

i 

I SEE DRAWING 3100364021

i 

rltem Text

I Flange, Van Stone, PVC 10" SCH SO Socket.


I 

I Socket style Sch. SO PVC 150 LB Van Stone Flange.


I Design an tolerance conformng to ASTM 0-2467.

I Chemtrol Fig 4551A, ESLON Fig 009VS or approved equal.


I Bolt hole pattern shall meet ANSI B16. 5

i 

3S1 A0001293C I FLAGE VS SCHSO SOC 6.0 PVC ICU 7.00001ea I I WHI I N I 
rltem Text

I Flange, Van Stone, PVC 6" SCH SO Socket.


I 

I Socket style Sch. SO PVC 150 LB Van Stone Flange.

I Design and tolerance conforming to ASTM D-2467.

I CHOL Fig 45S1-A, ESLON Fig 009-VSor approved equal. 
I Bolt hole pattern shall meet ANSI B16. 5

i 

391 A0001293B I FLAGE VS SCHS 0 SOC 4. 0 PVC 1St 9.00001ea I I WHI I N I 
rltem Text

I Flange, VAN STONE, PVC 4" SCH SO Socket.


I 

I Socket style Sch. SO PVC 150 Van Stone Flange.

I Design and tolerance conformng to ASTM D-2467.

I Chemtrol Fig 4551-A, ESLON Fig S09-VS or approved equal.


I Bolt hole pattern shall meet ANSI B16. 5

i 

411 77565 I FLGE SCHSO SOC 3.0 CPVC 1St 3.0000 I ea IVMI N 
421 110460 I FLGE SCHSO TH VS 3.0 CPVC 1St 1. 0000 I ea I WHI N 
431 AOOO12S6K I TEE SCHSO SOC 6.0 PVC lcu 1. 0000 I ea I WHI N 

rltem Text

I Socket tee, 6" Sch SO PVC. 
i 

441 AOOO12S3J ¡ELL 90DEG SCHSO SOC 4.0 PVC 1St 3.0000 lea WEI N 
451 72794 ¡ELL 90DEG SCHSO TH 4.0 PVC 1St 1. 0000 I ea WHI N 

rltem Text

I ELL 90 DEG, SCH SO, 4" THED, PVC 
i 

461 77571 I ELL 90DEG SCHSO TH 3.0 CPVC ICU 1.00001ea I WHI N 
471 727S3 I ELL 90DEG SCHS 0 TH 2. 0 CPVC 1St 2.00001ea IVMI N 
4s1 AOOO12S6J I TEE SCHSO SOC 4.0 PVC 1St 2.00001ea I WHI N 

" Puchased item has BOM
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I i I i 
Pos. I Item Code I Description I Item I 

I I ¡Tye
i i i II

Maufactured Item: 3100364021 SHOP ASSY TM-350A UNT#l 
i 

I SEE DRAWING 3100364021

i 

rltem Text

I Socket tee, 4" Sch 80 PVC.


491 6013030 I TEE SCH80 sac 3.0 CPVC 1St 
rltem Text

TEE SCH. 80 SOCKT 3. 0 CPVC


Manufacturer: ESLON


Mfr Part No : 5027


Ex descr: SCHDUL 80, GLUE SOCKET, S X S X S

Size: 3 IN.


Material: CPVC

Addl . Info: NOTES:


1. CPVC PARTS TO CONFORM TO ASTM F439.
2. PARTS TO BE NSF LISTE.

50 I 77569 I TEE SCH80 TE 3.0 CPVC lcu 
511 A0001289D I BUSH SCH80 SXS 6. Ox4 . 0 PVC lcu 

rltem Text

1 Flush reducer bushing, 6" x 4", Sch. 80, socket, PVC.

i 

521 A0001289A I BUSH SCH80 SxS 4. Ox3 . 0 PVC 1St 
rltem Text

I FLUSH REUCER BUSHING 4" x 3", SCH. 80, SOCKT, PVC.

I CHOL 4518 or ESLON 814 or EQUAL

i 

531 6122338 I BUSH SCH80 SXS 3. 0x2 . 0 PVC 1St 
rltem Text


REUCE SOCKT x SOCKT 3 x 2 PVC 

MAACTR: ESLON

MAACT'S PART NO.: 8225 
SCHULE 80, GLUE SOCKT

3 INCH X 2 INCH

PVC 

EQUIVANT ALTERNTIVES MAY BE SUBSTITUED ON 
APPRVAL FROM MECOR ENGINEERING. 
APPROVE ALTERNTIVE: SPEA 837-338 

~ Purchased item has BOM


Start Date: 03-09-04


End Dt 
i I i I I i I I I


Length I WidthlNo.ofl Net Quantitylun.lscraplwrhjopr.IPh. ¡Extra 
in J I (in J I Units I I (%JI I I ¡Info

i i II i r I I I 
BOM Unt: 1 ea 

1.0000lea I I WHI I N I 

2.0000 I ea WHI N 

5.00001ea WHI N 

1. 0000 I ea I IVMI I N I 

1.0000lea I IVMI I N I 
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I iI . I i I i I I I I i I
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i ii II i II i I I I 

Maufactured Item: 3100364021 SHOP ASSY TM-350A UNT#l BOM unit: 1 ea 

SEE DRAWING 3100364021


541 87937 I PLUG SCH40 SOCKT 4.0 PVC 1St 1. 0000 I ea IVMI N 
551 851850030 I PLUG SCH80 TH 3. 0 CPVC 1St 2.00001ea I \'I N 

,Item Text


I Plug, 3" MP Sch. 80 CPVC, Universal Numer 850-030C.

I 

I Thead Length - 2 3 18" 
I Hex dimension - 4" 

I OVerall Length - 2 11/16" 

561 
571 

77582 
157408020 

I PLUG 

I PIPE 

150LB TH 2.0 BRS 
PVC 10.0 SCH80x20FT 

1St 
1St 

I 

30.00 I 
I 

11 

1. 0000 I ea I 
0.1250 IS20 I 

I \'I 
151 MR! 

N 

N 
581 157248020 I PIPE PVC 6.0 SCH80x20FT 1st 40.00 I 11 o .16671s20 I 151 MRI N 
591 157168020 IPIPE PVC 4.0 SCH80x20FT 1St 250.00 I 11 1. 04171 s20 I 151 MRI N 

,I tern Text 

I PIPE PVC 4" SCH 80 X 20 FEET, 

I IDENIFYING MAING NOT ALLOWE ON PIPE 

I MATEIAL CETIFICATION REQUIRED
i 

60 I 158128020 IPIPE CPVC 3.0 SCH80x20FT 1St 150.001 11 0.62501s201 15 I MRI .N 
611 
621 

158088020 
205242404 

I PIPE CPVC 2.0 SCH80x20FT 
I ELL 90DEG STDWT ST 0.25 BRS 

1St 
1St 

24.00 I 
I 

I 

I 

0.1000 I s20 I 
1.0000lea I 

151 MRI 

I \'I 
N 

N 
631 AOOO1293A I FLAGE VS SCH80 SOC 3. 0 PVC 1St I I 1. 0000 I ea I I \'I N 

,Item Text 

I Flange, Van Stone, PVC 3" SCH 80 Socket.
i 

641 205340604 ICNCT POLYF 0.375TxO.25M BRS 1St 1.0000lea I IVMI I N I 
,Item Text 

I CONNCTOR MA 0.375T x 0.25M BRS 
I 

I Manufacturer: I-E 
I Mfr part no.: 268-P-06x04 
I 

I 

I 

Description 
Size 
Material 

Male connector for Polyfow Tuing 
3/8" tube X 1/4" MP 
Brass 

i 

651 72853 IT RN PE O. 25IDxO. 3750D 1St 360.001 3o.00001ft I IVMI I N I 
,Item Text 

I T RN PE 0.25 ID x 0.375 OD 

I 

Maufacturer:I 

" Puchased item has BOM
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, , iI i i i I I I I I iPos. 1 Item Code I Description IIteml Length I Width I No. of Net Quatity I Un. I Scrap I Wrh I Cpr. i Ph. I Extra 
1 I I Tye in II (in) I Units 

I 

I I (%)1 I I I, , i II
, i II i i I i I Info 

Maufactured Item: 3100364021 SHOP ASSY TM-350A UNIT#l BOM Unit: 1 ea


Exp Descr ROUN TUING 
Material Linear Low Density Polyethylene - FDA approved 
Size 1/4" ID X 3/8" 00, 100ft roll. 
Adeil Info 2800psi ~ -103 to +120 DEG F
Alternte McMATE CA 5181K25 

661 167040450 IT POLYF O. 250DxO. 04x50FT 1St 360.001 30.0000 I ft I I WHI I N I 
rltem Text

i. T POLYF 0.25 OD x 0.04 x 50ft 

I 

I Manufacturer: Imperial Eastma 
I Mfr Part No 44-P-N 
1 Ex Oescr Natural Poly Flow tubing


I Size 1/4" OD ( in a 50' roll )

i 

671 205240404 I VAVE NDL O. 25FPTO .25MPT BRS 1St 4.00001 ea I i WHI I N I 
rltem Text

I NEEDLE VALVE 1/4" NP, BRAS,

I 100 Pounds working pressure or less.


I MA X FEE-HOLYOKE # 226 OR COUPLINGS CO. 108KC. 
, 

691 1000961 I FLOWMTE 125-500GPM 4. OPS 1St 1. 0000 I ea I I WHI I N I 
rItem Text


VALE AR FLOWMTER, 125-500 GPM, 4. OPS, 
SADDLE MOUNING, 
FOR 4" SCH40 PVC PIPE


(SCH 80 REINGS 12% HIGHE TH ACTAL) 
BLUE WHITE INDUSTRIES

MODEL # F-30400P


(MAAL LITERATU REQUIRE)


70 I 248010100 I GAKET FLG FU FACE 10. 0 NEO 1St 2.00001ea I IVMI I N I 
rltem Text

I Ful face flange gasket, size 10", 1/8" black neoprene,

I 50/60 durometer.

, 

" Puchased item has BOM
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Maufactured Item. 3100364021 SHOP ASSY TM-350A UNT#1 BOM unit: 1 ea


SEE DRAWING 3100364021


711 248010060 I GASKET FL FU FACE 6. 0 NEO 1St 2.0000 I ea I IVMI I N I 
rltem Text

I GAKET FLG FUL FACE 6. 0 NEO 
I 

I Description: FU FACE flange gasket, 1/8" black neoprene 
I 50/60 durometer.

I Size: 6 in. 
i 

721 248010040
 I GASKET FLG FU FACE 4.0 NEO 1St 2.0000 I ea IVMI N 
731 248010030
 I GAKET FLG FU FACE 3. 0 NEO I St 1. 0000 I ea IVMI N 
741 72826
 I PIPE TOE 304 SCH40 1. Ox42. 0 I CU 1. 0000 I ea I WHI N 
751 72249 I SWITCH FLOAT 10AMP PIPE MOUN 1St 1. 0000 I ea I WHI N 

rltem Text

I SWITCH FLOAT 10AMP PIPE MOUN,

I N.O. CONTACTS W/20FT CALE

I SERIES 2900, ANCHOR SCIENIFIC # P20-NO

I (INSTRUCTION MAS REQUIRED)

i 

761 250210010 I WASHE LOCK 5/8 CS 1St 64.0000 lea IVMI N
771 250101426 ¡BOLT HH 7/8-9x6 1/2 CS 1St 12.0000 i ea IVMI N
781 250101420 IBOLT HH 7/8-9x5 CS 1St 24.00001ea IVMI N
791 250101224 IBOLT HH 3/4-10x6 CS 1St 16.0000 I ea IVMI N 
80 I 250101216 IBOLT HH 3/4-10x4 CS 1St 8.00001ea I WHI N 
81 I 250101022 ¡BOLT HH 5/8-11x5 1/2 CS 1St 40.0000 lea IVMI N
821 250101014 ¡BOLT HH 5/8-1lx 1/2 CS 1St 24.0000 I ea IVMI N
831 250210014 I WASHER LOCK 7/8 CS 1St 36.00001ea IVMI N
841 250150012 INU HH 3/4"10 CS 1St 24.00001ea IVMI N 
851 250150010 ¡NU HH 5/8-11 CS 1St 64.00001 ea IVMI N 
861 250150014 ¡NU HH 7/8-9 CS 1St 36.00001ea IVMI N
871 250200006 ¡WASHE FLAT 3/8 CS 1St 76.00001ea IVMI N
881 250200010 IWASHER FL 5/8 CS 1St 128.0000 lea IVMI N
89¡ 250200008 IWASHE FLT 1/2 CS 1St 36.00001ea IVMI N
901 254200006 ¡WASHER FLT 3/8 SS 1St 16.0000 lea IVMI N 
91 I 254200012 IWASHE FLT 3/4 SS 1St 24.0000 I ea IVMI N 
921 89364 I TRSDUCER LEVL MILLTRONICS lcu 1. 0000 I ea I WHI N 

r1tem Text

I TRSDUCER LEL MILLTRONICS,

I (TWO WIRE VESION) 
I TWO WlRE-12 TO 28VDC POWE 
I 4-20mA OUTPU-ADSTABLE DAMING 

" Puchased item has BOM




~".", . 

Date i 04-13-04 (13151) CUTOMIZED BILL OF MATERIAL Page 12
Production Company 200 

Project : 310036 NAA JPL, Pasaden, CA I/C TM-350A w/tritons Status Active

BOM Pos.: O. - 9999 Start Date: 03-09-04 
CUstomer: I00210 USF/Envirex
 End Dt 

I i iI I I i i r i I I I
Pos. I Item Code I Description I Iteml Length 1 Width INo.of 1 Net Quatitylun.IScraplwrhlopr.jPh.IExtra 
I I I Tye in i I (in i ¡Units I I (%)1 I I ¡Infoi i ii II i II i i I I I , 

Maufactured Item: 3100364021 SHOP ASSY TH-350A UNT#l BOM Unit: 1 ea 

2" NP THED NOSE-NE 4 CONSTRUClION

0.8' TO 16.4' RAGE

MILLTRONICS "TH PROBE" PART NUER 7ML 1201-1EFOO 
OLD PART NUER 86152010 
(INSTRUClION MAS REQUIRE) 

**note 6/28/02, 1ECOO is same, but has multi-language

maual rather than English version. TT ** 
** 9/30, 1ECOO has been chaged to IFOO per Mi11tronics.

941 
951 

205350404 
AOOO1291K 

IELL POLYF 0.25TXO.25MPT BRS 
i CA SCH80 SOC 6.0 PVC 

1St 
lcu 

I 

I 

3.00001ea 
1. 0000 I ea 

IVMI 
I WHI 

N 

N 
rltem Text 
I CA, PIPE, PVC 6" Sch 80 Socket. 

971 
981 
991 

100 I 
ioil 
1021 
1031 
1041 
1051 
1061 
1071 
1091 
1101 
1111 
1121 

K9S-10-1 
77611 
250100606 
254210006 
250150006 
K9S- 18 
250100810 
254210008 
250150008 
250100808 
250100608 
250210012 
254200008 
250200014 
1000270 

ILATERA INFUE #1 TM-350A 
I ADAP SCH80 F 3. 0 CPVC 
¡BOLT HH 3/8-16x1 1/2 CS 

IWASHER LOCK 3/8 SS 

INU HH 3/8-16 CS 
IBRACKT SUPT AIR PIPE TM-350A 
IBOLT HH 1/2-13x2 1/2' CS 
i WASHER LOCK 1/2 SS 
¡NU HH 1/2-13 CS 

IBOLT HH 1/2-13x2 CS 
¡BOLT HH 3/8-16x2 CS 

I WASHER LOCK 3/4 CS 
I WASHE FLT 1/2 SS 
IWASHE FL 7/8 CS 
IWELDSTU FU TH 3/8-16xl.5 SS 

ICU 
lcu 
1St 
1St 
1St 
lcu 
1St 
1St 
1St 
1St 
1St 
1St 
1St 
1St 
1St 

1. 0000 I ea 
1. 0000 I ea 
8.00001 ea 
8.00001ea 
2.0000 I ea 
1.0000 I ea 
8.0000 lea 

lo.00001ea 
12.00001ea 
4.00001ea 

14.00001ea 
24. 0000 I ea 
2o.00001ea 
72. 0000 lea 
12.00001ea 

I WHI 

I WHI 

IVMI 
IVMI 
IVMI 
I WHI 

IVMI 
IVMI 
IVMI 
IVMI 
IVMI 
IVMI 
IVMI 
IVMI 
I WHI 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
rltem Text 
I WELDSTU, FU THED, ARC STU, 
i 3/8"-16NC X 1-1/2", STAINLESS STEEL,

I NORTH # ARC SS FT 008 10 
i 

1141 250200012 

115 I 250210006 
1161 73400 

1171 250210008 
1181 1000274 

1191 200030004 

IWASHER FL 3/4 CS 
IWASHE LOCK 3/8 CS 
IL 304 3.0x3.0xO.25x71.0 

1 WAHER LOCK 1/2 CS 
¡PLUG PIPE 0.25NPT SS 

I COUPING STDWT 0.25 STL 

1St 
1St 
ICU 

1St 
1St 
1St 

48.00001ea 
5o.00001ea 
4.00001ea 

26.00001ea 
2. 0000 lea 
3.00001ea 

IVMI 
IVMI 
I WHI 

IVMI 
I WHI 

I WHI 

N 

N 

N 

N 

N 

N 

" Puchased item has BOM




Date . 0.-13-04 £13.51) ClSTOMIZED BILL OF MATERIAL Page 13Production Company 200 

Project : 310036 NAA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active

80M Pos;: 0 - 9999
 Start Date: 03-09-04

eustomer: I00210. USF/Envirex
 End Dt 

I i I i i i I I i I i IPos. I Item Code I Description I Iteml Length I 
i 

WidthlNo. of I Net Quantitylun.lscraplwrhIOpr. 
IPh. I Extra 

I I i Tye
i i i Ii in 11 (in i I Units I I ('OJ I I I 1 Info

i i II i I I 1 I I 
Maufactured Item: 3100364021 SHOP ASSY TM-350A UNT#l BOM U:it: 1 ea


SEE DRAWING 3100364021


1201 205070414 INIP 0.25xO.875 BRS CLSE 1St 3.00001ea I I WHI I N I 
rItem Text

I NIPPLE, 1/4" X 7/8" BRAS

i 

1211 72466
 IROD TH 3/4-10x6 IN SS 1St 12.0000 I ea I IVMI I N I 
rItem Text

I Theaded rod, 3/4"-10NC X 6" long, 18-8 SS,

I with chmfered ends

r 

1221 254150012 ¡NU HH 3/4-10 SS 1St 36.00001ea IVMI N 
124/ 110448 IEL 90DEG SCH80 SOC 3.0 CPVC leu 1.00001ea I WHI N 
1251 254100405 ¡BOLT HH 1/4-20x1 1/4 SS 1St 1. 0000 1 ea IVMI N 
1261 254210004 I WASHER LOCK 1/4 SS 1St 1. 0000 I ea IVMI N 
1271 254200004 IWASHE FLT 1/4 SS 1St 1. 0000 I ea IVMI N 
1291 3100364104 I VALVE SAFETY 2. 0 NPT leu 1. 0000 I ea i 21 N 

rItem Text

I SAFETY VALVE


I 1.0 - 8.5PSI OP PRESS, 2"

I FPZ # VR6 
I 
i 

130 I 72220 ITEE SCH80 TH 2.0 CPVC 1St 1.0000 lea I IVMI I N i 
rItem Text

I TEE, 2" THED C-PVC, R-H No. 3605.020

i 

1361 107569 I ADTE SCHS 0 M 3. 0 CPVC leu 2.00001ea WHI N 
1371 3100364105
 I FILTE INLT 2. ONPT leu 1. 0000 1 ea 21 N 

rItem Text

INLT FILTE, 2" 
POLYESTE- ~99'O REOVAL 
TO 5 MICRON, SILECING 
NP CONNClION

DESIGN, FPZ# FS 231P 200 

1391 3100368032 IPANL ASMY POWE TM-350A 480V leu I 1.0000lea i I WHI i N I 
rItem Text

I SEE DRAWING 3100368032

i 

1401 K9A-9
 ITM-350A CONDUIT ABMY - #1 leu 1. 0000 lea I WHI N 
1411 LOA-32A I SWITCH ABSY HELOSS 1St 1.0000 I ea i WHI N 

~ Puchased i tern has BOM




---

Date 04-13-04 (13: 51) 
Production 

CUSTOMIZED BILL OP MATEIAL Page 
Company 

14 
200 

Project : 310036 NASA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active 
BOM Pos.: 0 - 9999


i i 
Start Date: 03-09-04 

eustomer: I00210 USF/Envirex
 End Dt 
I i i r
 i I i I i IPos. I Item Code I Description IIteml Length I 

i 

WidthlNo.of I Net QuantitylUn. I Scrap IWrhlOpr. IPh. I Extra 
I 1 i II in ) I (iIi J IUnits 
i i 

I Tye 
i 

I I (%)1 I I Il II i i I I I I Info 

Maufactured Item: 3100364021 SHOP ABSY TM-350A UNT#l BOM unit: 1 ea 

SEE DRAWING 3100364021


1421 LOA-33A I SWITCH ASSY PRESS CLIFIER 1St 1. 0000 I ea I WHI N 
1431 LOA-35 I SWITCH ASSY BLOWE PRESS 1St. 1. 0000 I ea I WHI N 
1441 3100364016 I TUIDIMETER ASSY MASTER BACH I eu 1. 0000 I ea I WHI N 

rltem Text

I BACH 1720E MATE EFFLUE TUIDIMETER ASSEMLY 
1 INCLUDES TUIDIMETE WITH SC100 CONTOLLR 
I ASSEMLE PER DRAWING # 3100364016 
i 

1451 3100364106 INIP SCHSO 2. Ox7. 0 CPVC leu 4.00001ea IVMI N 
1461 72295 INIP SCHSO 2. 0x2. 5 CPVC 1St 2.00001ea IVMj N 
1471 3100364107 I ELL 90DEG SCHS 0 SxT 2. 0 CPVC leu 1. 0000 I ea I WHI N 
14S1 310036410S I COUPLING SCHSO TH 2.0 CPVC leu 1. 0000 I ea I WHI N 
1491 3100364054 I SHIELD SUN leu 1. 0000 I ea I WHI Y 

rltem Text

I SEE DRAWING 3100364054

i 

150 I 3100364055 I SHIELD SUN leu I 1. 0000 I ea I I WHI I Y I 
rltem Text

1 SEE DRAWING 3100364055

i 

151 I 1000271 IWELDSTU FU TH 3/S-16xl.0 SS 1St 16.00001ea I I WHI I N I 
rltem Text

I WELDSTU, FUL THED, ARC STU, 
I 3/S"-16NC X I", STAINLSS STEEL,

I NORTH # ARC SS FT OOS 06

i 

1521 3100364057 I TUE STILLING leu I 1.0000lea I I WHI I Y I 

~ Puchased i tern has BOM 
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PLAN VIEW


NOTES: 
1. ALL f"LAGES f"ACES ARE TO BE

f"LUSH WITH OUTSIDE Of" TANK WALL 

2. SHOP CONDU'T ASSEMBLY 8

DESIGNER OATE TILECOPAN CONnOE 
THIS DOUMENT AN AU INF'ORW.TI CONAINED
 TRI-~ITE TM350A SHOP ASSEMBLY - UNIT # 1m HE AR TH PR OF THE usnUER AND/OR,. ITS MfUATE ("\Sf. THE OESiC CONS AN

X INFTI CONTAINED HEREN AR PRRlETAR CHECKER DATE 
TO VSF AN AR suaumo IN CONFl. THEY

AR NOT TRSFRAE AND MUS BE USE ONy


I FOR THE PURPSE rOR WHICH TH OOUWENT IS CLIENTNASA JPLo EXPSSlY LOA TH WS NO BE OlOS. ENGINEER DATE o REODUED. LOAD OR USD IN ANY OTHER'" MANE WITHT THE EXPRESS WRITT CONENT SJT 03/26/04 PASÄDENA CAo OF US. IN NO. EVT SI TH BE US IN AH
I UN DEAl TO TH IN OF US. AU MAAGER PATE --- ---PATEr( RITS AR RE. UP TH DO ._------ 441 MAIN STREETN 2 REMOVED INflUENT POSinONING VfoVE AND WASTE PIPE 04/29/04 SJT OF U$. .n. DOUl, AlON WITH Al COPES - -- - - STURBRIDGE. MA 01562
Ö AND EXTRTS. AND Al RELATED NOTES AND ats====.= - - TEL: 1-800-636-26.74~ ANYSES. MUST aE RETURNED TO USF OR flLE:Vl SPOOL, ADDED BACKWASH PUMP DISCHARGE GAUGE DEST. AS INYREO 8Y US. ACAN OF K9A-4 

THE DElRY OF THS OOUUENT CONSTITUES PROJECT COD DRWI SHET R£ 
DATE OWN CHKD AP ECN AGEEt,ENT TO THESE TES AND CONDmONS_ SC: 

NTS 31 0036REV DESCRIPTION 
31 0036402 1 OF 5 2 



SHOP TO LOCATE WELOSTUOS FOR

TURB., CONTROL, POWER PANELS, 
& SUN SCREENS.


4 PLS. 10 PLS. 4 PLS. 4 PLS.
~ ~ ~ -~ - .. m
BEFORE SHIPMENT, COVER FRONT 14~10iX i 5.87Xí5y 

m ~15X87)! i~t ~~~'f__iT OF ENCLOSURE WITH PLYWOOO FOR "" r49J0.,i: 1~87)! i'l
w PROTECTION OF ENCLOSURE WINDOW. \ i l-OOO 15XS7)j 12) Î /Î..u
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ELEVATION VIEW


COAN CONFlT1 DESIGNER DATE TITLE 

" DfS DOUMENT AN AL INTI CQHTAINED TRI-MITE TM350A SHOP ASSEMBLY - UNIT #1ai HEIN ME TH PRO OF mE USTE AH/OfIT .IllTES (-l1. TH. DE CONEP AN
x INFORTl CONTAI HEREN ME PRIETAR CHECKER DATE 

TO USF AN ME SU9YTT IN CClOE. DlEY

AR NOT TR AN MUST BE USED ONLY


I FOR THE PURPO FOR WHH TH DOUMET IS CLIENT NASA JPL 
a EXPRESY LOAED. tH MUS NOT BE OlD. ENGINEER DATEa REPRODUCED. lOAED OR USED IN AHY OTHERlt MAR WITH TH EXPRESS WRTT CONS£NT SJT 03/26/0 PASADENA, CAa or US. IN NO EV SH tH BE US IN Nl
N
I IU O£NTAl TO TH INT or US. All MANAGR DATE 44' MAIN STREETPATET RI AR RESERV. UP THE 0D 

OF US. rn DOWENT. AlON 'MTH Al COPö MID EXTRATS, AND AL RETE NOTES AND U£- ¡¡=~-=. STURBRIDGE. MA 0' 562 
.. ANYSS, MUST BE RETRND TO USF' OR FILE: K9A-4 Tn: 1-800-636-2674
VI 2 SEE SHEET 1 DETR AS IN BY US. ACMC or 

THE DEUVR" OF THIS DOUMENT CONSTITUTES PROECT COD DRAWING SHEET REV 
REV DESCRIPTION DATE OW CHKD fo ECN AGEEMENT TO THSE TES AND CONllS. SCAE: NTS 310036 3100364021 2 OF 5 2 
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j 8 8 8 16 
2 PLACES 2 

39 

32 
4 2 2 2 

\, NOTE: FLOW VALUES WILL REA 

w .. 
"" 
U 

4 PLACES 

127. HIGHER THAN ACTUAL 
DUE TO SCH 80 PV PIPE. 

v¡ 
I0 .. 
a. 

~ 
-

'" 
24 

"" 2 
m 

TO 
CONTROL 

PANEL 

~ SWITCH TRIP PT.~~ 

2"-3" 

TOP OF MEDlA~-r  DETAIL "C" 

LEVEL TRANSMITTER 

I 
I 
I 

+ I 
~-
I 

16 8 8 8 + + i 
i 

4 PLACES 

I 
DRILL & TAP FOR 1/4 NPT 

" 
CONTROL PANEL 

( 39 7/8 

DETAIL "A" 
EFFULENT SAMPLE 

DETAIL "A" 

.;w
'" 
..I
~ - TO PRESSURE SWITCHES 

DETAIL "B" 

TYPICAL: FILTER HEADLOSS 
BLOWER PRESSURE 

DO NOT INSTALL IF SEE DETAIL "B" 
2 UNIT SYSTEM (FILTER HEADLOSS) 

- TO PRESSURE SWITCHES 

DETAIL "J" 
(BACKWASH PUMP

DISCHARGE) 
DETAIL "D" 1/4" NPT HAlF COUPliNG 

TYPICAl: CLARIFIER PRESSURE SEE TANK FABRICATION 

FILTER END ELEVATION 
WALL 

COMPAN CQNFlOENTlA DEIGNER DATE TILE TRi-~ITE TM350A SHOP ASSEMBLY - UNIT #1 
m" 
~ 

THIS DOMENT NoO Al INFORTI CONTAIEO 
HEREIN AR THE PRRT Of TH USi.TE AN/OR
irs AFLlTES (LISr). THE DESl CONEP AN
INFORTl COA)EO HEREIN AR PROPRETAR
TO US AN ARSUUin IN CONDE. TH 

CHECKER DATE 

Ioo'" o 
I

N 

Öl-
v¡ 2 

REV 

SEE SHEET 1 

DESCRIPTI DATE PW CHKD AP ECN 

AR NOT 1R AND MUST BE US( ONLY
~OR THE PURP FOR WHICH THE DOUIiENT IS 
EXPRESSlY LOAD. TH YUST NOT BE 0l0S. 
REPRODUED. LOAED OR USED IN /t OTHER
liER WITHO THE EXPRESS WRTT CON 
or US. IN NO EVT SlW TH BEUS IN Nf
YAR DETRTAl TO TH INRE OF US. AU
PATENT RIGTS AR RE. UPO TH DD 
Of US, n- DOUM. AlON WI All CQPS
AND EXS. AND AL RElTED NOTES MID 
ANYSES. MUST BE RttRNED TO USF OR 
DE. AS INTRD B' USF. AC1i or
TH DELI OF THIS DOUMENT CON 
AGREEMENT TO THSE TERS AND CONDITI. 

ENGINEER DATE 

SJT 03/26/0 
UAER DATE 

FILE: K9A-4 

SCAE: NTS 

CLIENT NASA JPL 

PASADENA, CA 

a~====.= - -;æ§E.~;-
PROJECT 

310036 
CODE 

441 MAIN STREET 
STURBRIDGE. MA 01562 
TEL: 1-800-636-2674 

DRAWING 

3100364021 
SHEET 

3 OF 5 
REV 

2 
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SECTION "Eii- liE" 

12 REO'O, TRi-SEA GAKET 
FURNISHED WITH liEU J 

Ii w 
a: 
..I
;? 

SECTION "F" _ "F" 
INFLUENT END ELEVATION


NOTES: 

1. SEE TRI-SEALjTRITON UNDERDRAIN INSTALLATION

INSTRUCTIONS, 

COlPAN COKD£1l DESIGNER DATE TILE TRI-MITE TM350A SHOP ASSEMBLY - UNIT #1 
THIS OOYET AND AL lNFORMATION CONAJNED
m HER AR THE PROP OF mE USLTER AH/OR.. IT AFlITE ("U. TH DESI CONCEP AN


x lNFORTI CONTAINED HEREIN AR PRETAR CHECKER DATE 
TO US AN ARE SUBMI 1M CONC£. THEY

AR NOT TRSFRA Nl MUST BE USE ONy


I FOR TH PURPOSE FOR WHIC THr- DOMENT lS CUENTNASA JPL 
o EXPRSSLY Lo.O. TH UUST NOT BE DSCLOS. ENGINEER DAlEo REROEO. LOAEO OR USED IN AH OTHER'" MAER WITH THE EXPRESS WRTT CONT SJT 03/26/0 PASADENA, CAo OF US. IN NO EVNT SH TH BE US It Nl

N
I MA DOTIi TO TH INTET OF US. AlL MAER DATE 441 MAIN STREETPATE AIC AR REO. UP TH OE

OF US. MS DOli, AL WITH AU CO STURBRIDGE. MA 01562Ö AND EXTR. AND AU RELATEO NOTES AN US¡-/;-;-I-
2 AN YSES. MUST BE RETURNED TO USF' OR FILE: K9A-4 TEL: 1-800-636-2674

U1 SEE SHEET 1 DEsr. AS INTR BY US. AC.l OF 

I RE I DESCRIPTIN DAlE DWN CHKD AP ECN 

THE OEU OF THIS OOUY(NT CONSTTu PROJECT COPE DRAWING SHEET RE 
I I ACREEMNT TO THESE TE AND CONDITIS. SCA: 

NTS 310036 3100364021 4 OF 5 2 
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233 BOTTOM PLATE
w-' 
"' u 229 OUTSIDE WALLS(/ 
I- Big 108~ 

~- 108~ 
a. 

I. . .I I'; 
.-

a:
"' 
m 

~ 

75 71 
BOTTOM 73~ OUTSIDE 
PLA TE WALLS 

( 3 PLACES EACH SIDE 

/ OUTLNE OF TANK WALL / 7/S" DIA ANCHOR BOLT HOLE

'" '" 

~EDGE OF TANK BOTTOM PLATE 2TMg~M4~~~~E- I


~ 
w 
a: 
-' I
~ 

~2" 0-
PLAN - ANCHOR BOLT HOLE LOCATION 

íTANK WAlL
3/4"1 ¡ 
r TANK BOTTOM PLATE


~7 /S" DIA. HOLE


ANCHOR SOL T HOLE DETAIL 

TYPICAL 6 PLACES

DESIGNER DATECOUPAN CONFITI TILE TRI-MITE TM.350 SHOP S

THIS DOUMENT AN Al INFORMTl CONTAINED
 A A SEMBL Y - UNIT #1
m I- AR ßi PR Of mE USTE AN/OR" ITS AfTES (ll. THE 0E CONEPTS AN

x INFORTI CONTAINED HEREIN ARE PROPRETAR CHECKER DATE 

TO US AND ARE SUSutO lN COFlE. THEY 
AR NOT TRSF"£RA AND MUST BE USED ONLY

FOR mE PURPOSE FOR WHICH THE OOUU(NT IS CUENTNASA JPLIo EXPRSlY LOAED. TH uusr NOT BE OlctOS. ENGINEER DATE o REPROUCED. LOAED. OR USED IN AN OTHER 

'" WAER WITHT THE EXPRES WRTTN COSET SJT D3/26/D4 PASADENA, CAo or USF.IN NO EV SH THEY BE US IN AH
I WH DERI'AL TO.TH lN OFUS. AU MANER DATE ..i!c.;§~ - =N PATE' FUTS Ji RESE. UP THE 0E USFILTER 

OF USf. THS 00. ALON 'MTH AU COPES - STURBRIDGE. MAÖ AND EXTTS. AND AU RElTED NOTES AND 
ANYSES. MUST BE RETRNED TO USF OR F1LE'K9A_4

V! 
l- 2 SEE SHEET 1 - - - - - OEOYD, AS INSTE 8' US. ACCErAN OF 

".i: ==5::= (508) 347-7344 
THE OERY Of THIS DOUMENT CONSnTUTES PROJECT CODE SHEET 

REV DESCRIPTION DATE OWN CHO AP ECN AGWEr TO THESE TERMS AN CONomONS. SCE'NTS 310036 I 310~~~21 I 5 OF.5 I RlI 
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Date i 04-06-04 (09:46) SINGLE-LEVL PRODUCTION BOMS (1) Page 1
Production 

Company 200


i i i i

Pos.1 Item Code

I i
, I I I I i I 
1Description Effect. 1 Expiry I Length I WidthlNo.ofi Net Quantitylun.lscpflwrhj OprlPh.IExtra

1 1 Date I Date 1 (in) I (in J I Unitsr iI i i I I I I InfoI 1 (%)1 I I 1
i i i i i 

Maufactured Item LOA-32A SWITCH ASSY HEALOSS Item OWer: BOM Unit: 1 ea21 C-3056-1 IBRACKT MTG sw HELI 04-1B-Oll I 1. 0000 1 ea I WHI I Y 1
31288010700 I SWITCH VACU ASCO # 104-18-011 I 1.00001 ea I WHI 1 N I
rItem Text


i

I SWITCH PRESS ASCO # PB21B 

I

I


I Manufacturer: ASCO 
I

1
Mfr part no. : PB21B1

I


I Description Vacuum Switch 

1 Add'l Info. Manual Literature Required. 
I


I
r 
i


412B8010701 IGAUGE COMPOUN SPECiI04-18-011 1.0000lea 1 I Wdl I N 1
rItem Text

I GAUGE COMPOUN SPECIAL RAGE 
1


1 Ashcroft compound gauge special range, left vacuum 0-30 HG &

I 0-34 ft water, right pressure 0-15 psig & 0-34 ft water,


I 3.50 dial, 0.25 npt bottom connection, wall mount bracket

I 135B2411, Ashcroft # 35-1009AW-02L-XFWXLJ.

I (Instruction Manuals Required).

I 35-1009AW-02L-XFW-30" /0/15 AN 34 'H20 VAC/0/34 'H20
i


51250100604
 IBOLT HH 3/B-16xl CS 104-1B-Oll 2.0000 lea IVMI N61205090004 ITEE STDWT TH 0.25 BI04-18-011 2.00001ea I WHI N71605020120
 IVALVE COIN 0.125 NPTI04-18-011 1. 0000 I ea IVMI N 
rItem Text

I VALVE COIN, 0.125 NPT

1 DOLE # 9 OR CONBRACO # 2720202
i


81205010402 IBUSH STDWT O. 25xO .121 04-1B-Oll 1. 0000 I ea I I WHI I N I
rItem Text
1 Bushing, Brass std. wt. 1/4" x l/B" 
I


I Manufacturer: PARR 
1 Mfr part no 209P-4-2 
I Description HEX HE PIPE TH REDUCER BUSHING 
1 Size/Style 1/4 MP x 1/8 FPT 

Material BRAS
1 
i


91205340404 ICNCT POLYF 0.25TxOI04-1B-Oll 1.0000lea I IVMI I N 1

rItem Text

1 CONNCTR POLYFL 0.25T x 0.25M BRS 
1


Manufacturer: Imperial EastmaI 

Mfr part no.: 268P-04 x 04,
1 

I Style l/4"TUE x l/4"MPT
Material BRAS
1 

i


101205070414 INIP 0.25xO.875 BRS CI04-1B-Oll 1. 0000 I ea i i WHI I N I



Date 1 04-06-04 (09146J SINGLE-LEVL PRODUCTION BOMS (1) Page 2Production 
Company 200 

i i i i i I i i i I J i iPos. I Item Code I Description Effect. I Expiry I Length I WidthlNo.ofl Net Quantity/Un. I Scpf IWrh! OprIPh.!Extra
I I
i i 

Date I Date I (in J I (in J IUnits I I I (%J I I / I Infoi i i i I i I I i I I

Maufactured Item 1 LOA-32A SWITCH ASSY HELOSS Item Ower: BOM Unit: 1 ea 

rltem Text 
I NIPPLE, 1/4" X 7/8" BRAS
i 

11 I 1411112 
121205070448 
131250150006 
141250210006 
151250200006 
1611451001 
1711451000 
1811441010 
191288010704 

r1tem Text 

I ZZ-REPLACE WITH 7242104-18-01 I 
¡NIP 0.25x3.0 BRS 104-18-01 I 
¡NU HH 3/8-16 CS 104-18-01 I 
I WASHE LOCK 3/8 CS 104-18-01 I 
I WASHE FLAT 3/8 CS 104-18-01 I 
I WASHE FL #10 SS 104-18-01 I 
IWASHE LCK #10 SS 104-18-01 I 
INU #10-24 SS 104-18-01 I 
ITRSDUCER UNIT ASOO I 04-18-01 I 

O.OOOOlbx 
1. 0000 lea 
2.00001ea 
2.00001ea 
4.0000 I ea 
O.OOOOlbx 
O.OOOOlbx 
o.OOOOlbx 
1. 0000 lea 

I IAI 

I WHI 

IVMI 
IVMI 
IVM/ 
IVMI 
IVMI 
IVMI 
I WHI 

N 

N 

N 

N 

N 

N 

N 

N 

N 

12 screws 
I 

I 

I 

I 

14 washer 
12 washer 
12 nuts 
I 

I TRSDUCER UNIT 
I 

I Manufacturer: ASCO 

I Mfr Part No.: RV24A21 

I Add'l Info. Manual Literature Required
1 

201288010706 

rltem Text 
IBRACKT MTG ASOO #PPI04-18-011 1. 0000 I ea I I WHI I N I 

I BRACKT MOUNING 
I 

I Maufacturer: ASCO 
I Mfr Part No.: PP03 
i 
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TURBIDITY 

w 
c(u 
U1 
~ 0
0

'; 
-

A 
.

r-
I 

I 

GLASS 

SC 100 

Cant oller 

I 
I 

I 

r-
5.0 

r- 6.0 

2 

r 6.5 

TRANSMITTER 
SUPPLIED WITH 
ITEM 10 

SC 100 

Cant oller 

6.0 -i 

5.0 

USE SPIRAL 

~ 
m I I 

WRAP, 1" x 2" 
PANDUIT OR EXHAUST 

10.0 

A COMBINATIN GRILLE 
I OF BOTH. 

~ I 
VIEW "A" 

I 
1720E 

Turbidimeter SINGLE 
DOOR 

17~OE 
T urbidi'meter 

I ENCLOSURE 
wi WINDOW 

I 

u 
:; üo-' 

2 

o
N 

.,z 
I 

., 
COOLING 
FAN 

I 

I 

i;w 
Ct 

~ 2 2 2 

L 
5.0 

L L_I12.0 4 2 2 2 
;¡ 

r---~ 
I A -+21

i- -T, h í - -i i 
I

I I I II #4 #5 I L 
~I= ~-tI$Q~ =i 

r-
HOLES IN BOTTOM OF ENCLOSURE 
1) MOUNT EQUIPMENT ON SUB-PANEL AND INSTALL IN ENCLOSURE. 
2) LOCATE APPROXIMATE LOCATIONS FOR HOLES # 1, #2, AND #3 ON 

THE BOTTOM OF THE ENCLOSURE. 
3) HOLE # 1 - 02" CLEARANCE HOLE FOR 01" TURBIDIMETER 

SERVICE DRAIN AND (2) ØO.156 HOLES ON 02.5 B.C. 
4) HOLE #2 - CLEARANCE HOLE FOR ITEM 200. 
5) HOLE #3 - CLEARANCE HOLE FOR ITEM 290. 
6) HOLE #4/#5 - CLEARANCE HOLES FOR CONDUIT. 

FROM 
TRIMITE 
CONTL 
PANEL 

CBOI~ io PS 
TURBIOIMETR 

ADUST THEROSTAT 
TO CLOS AB 75 DEG. F 

COOLING FAN POWER 

TO 
TRIMITE 
CONTROL 
PANEL 

r- 3.0 I 

r / 
3. 

L 
(2) 0.187 ON 

Ø2.5 B.C. 

ITEM 210 
3" STAINLESS STEEL COVER 
PLATE FOR SERVICE DRAIN HOLE. 

COfPN- COD£NTI DESIGNER DATE TILE 'ASSEMBLY, MASTER EFFLUENT TURBIDIMETER 
THIS DOUMENT AND AU INFOTIN CONTAINED


m HEIN AR TH PRO or TH USRUER AND/OR,. APPLICABLE SPECIFICATIONS: ITS AFTES ('\1. TH DEgGN COPTS AN
INFORMAnQ CONAINED HE AR PRItAA CHECKER DATE
x TO US AND ARE SUBWro IN CONAOENE. TH 
ARE NOT 1RSF AND MUST BE USED ONI.Y

FOR TH PURPSE FOR WH THE DOUMENT lS ClENT NASA JPLIo TAGGING -- EP-2 EXPSSY LOAED. THY MUT NOT BE lHOSEO. ENGINEER DATE a REPROOUCEO. L.OAED OR USED IN ANY OTHR 

to liNER WITHT THE EXPS WRTTN CONSENT SJT 04/05/0 PASADENA, CAa OF US. IN NO EVT Sl TH BE USD IN Nt 
I Ii OEW£Al TO TH INST OF US. Al IlER DATE 

"~~,gi= -;-
441 MAIN STRE£TN SEE SEPARATE BILL OF MATERIALS 3 ADED TURBIDlIIETER POWER SUPPLY CIRCUIT BREAER OS/25/04 SJT PATE RICtlJS AR RESE. UP THE oowo i.~===:=OF US, THIS DOUlNT. Al WITH AU COPS STURBRIDGE, MA 01562
Ö AND EXTRATS. AND Al RETED NOTES AND ~ 2 REVSED DRWINGS PER USF IIEIICOR/ENVX/SHAW CONFEREN OS/20/04 SJT ANYSES. MUST BE - RETRNED TO USF" OR FILE: NJ-57' TEL: 1-800-636-2674 

U1 DE AS IN B' US. ACMCE CW 
THE OEUVRY OF THlS DOUMENT COHsnTUTES PRECT COD DRWING SHEET RE 

DATE DWN CHKD AP ECN ACEWE TO THESE TERMS AN CONOI'T. SCA: NTS 
¡310036.REV DESCIPTIO 3100364016 OF 1 3 



--- ---

ASSEMBLED UNIT 
AVAILABLE UNDER 
#73945 (REFERENCE ONLY) 

ATTACH TO PANEL 
5 
CI 

FOR SHIPMENT 

9
0. 

2 PLCS 

!; 
~ 

NOTES 
~ 

1. REMOVE ALL BURRS AND SHARP EDGES CAUSED 
FROM MATCH DRILLING AND TOUCH UP ANY 
DAMAGED FINISH. 

~ 
2. ADHESIVE SCALE SUPPLIED WITH TRANSDUCER 

TO BE INSTALLED ON SWITCH BODY. 

MATCH DRILL 
ITEM 2 WITH 
HOLES IN ITEM 3 
2 PLCS 

APPLICABLE SPECS. 

TAGGING PER EP-2 

iL wii 
-' 
~ 

MK ITEM CODE LOA-32A 

.25" 0.0. TUBING CONNECTION 

COAN CO DESIGNER DATE TI TRIDENT WATER SYSTEMS

II ,. ~~ EG 10/88
'" ~=nc~ ~~ CHECKER DATE HEADLOSS SWITCH ASSEMBLY 
- 10 US AN AI TH

AI NO Tl AN MU BE US ONy

Io ~y~~~~~~ ENGINEE DATE CUEN 

o REP, ~ED OR US IN Nl otCOo SEE SEPARATE BILL OF MATERIAL IlNE WI 1H EX WR CO 
NI :"'~~1Osi~~~ l: MAER DATE . -----p~ AI RE UI 1H DO - -_..- USFILTER

OF DO. Al WI AL CO as====~ STURBRIDGE. MA
. AN AL RETE NO AND E EEe:;E (SOB) 347-7344~ D PURCHASE TRSDUCER AND BRACKET SEPARTELY 05.01 SMKB - ~"g=~ ~~ i; AL£lD_J2R.DW PR CO DRAWING SHEE RERE D£RiPT MTE OWN CHKD AP ECN TO~~~~ SCA:

NT LOA-32 OF 1 D 



1 
Date i 04-06-04 (09:461 SINLE-LEVL PRODUCTION BOMS (1) PageProduction 

I

Pos. I I tern Code


I

r 

Maufactured Item 
21 C-3055-1 
31288010702


41288010703


51250100608

61205090004

71605020120


81205010402


91205340404


101205070414


111 I411112 

Company 200


i i i i
 I i i I J I I I

I Description Effect. I Expiry I Length I Width I No. of I Net Quantitylun.lscpflWrhl OprlPh.IExtra 
I
 Datel Date I (in II (in) /unitsl I I (%)1 I I I Info
i i i i i I
 r i r I I I


i LOA-33A SWITCH ASSY PRESS CLAIFIER I tei OWer: BOM Unit: 1 eaIBRACKT MTG SW PREssI04-18-011 I 1 1.00001ea i WHI I Y
ISWITCH PRESS ASCO #PI04-18-011 / I 2.00001ea I WHI I NrItem Text

I SWITCH PRESS ASCO # PB31B 
I


I Manufacturer: ASCO 
Mfr part no. : PB31BI


I Description Pressure Swi tch 
1 Add'l Info. Maual Literature Required 
i


IGAUGE PRESS 0-5PSI 2104-18-011 1.0000lea I

rItem Text / WHI I N 1


I Ashcroft pressure gauge, 0-5 psig, 2.5 dial, bronze

1 diaphragm, .25 NPT bottom connection, painted steel case

1 brass socket, Ashcroft # 25-1490A-02L-0-5 psi.

I (Instruction Manuals Requred).

i


IBOLT HH 3/8-16x2 CS 104-18-011
 2.00001ea IVMI N 
ITEE STOWT TH 0.25 BI04-18-011 3.00001ea I WHI N 
IVALVE COIN 0.125 NPTI04-18-011 1. 0000 I ea IVMI N

rItem Text

I VAVE COIN, 0.125 NPT

I DOLE # 9 OR CONBRACO # 2720202

i


IBUSH STOWT 0 .25xO .121 04-18-011 1. 0000 i ea I IVM! I N I
rItem Text

1 Bushing, Brass std. wt. 1/4" x 1/8"


I


I Manufacturer: PARR 
I Mfr part no 209P-4-2 
I Description HEX HE PIPE TH REDUCER BUSHING 
I Size/Style 1/4 MPT x 1/8 FPT

Material BRASI

i


I CNCT POLYFL O. 25TxO I 04 -18 - 011 3.00001ea I IVMI i N I
rItem Text

i CONNCTOR POLYFL 0.2 5T x 0.2 5M BRS 
I


i Manufacturer: Imperial Eastman
Mfr part no. : 268P-04 x 04,1


i Style 1/4"TUE x 1/4"MPT
Material BRASS1


i


INIP 0.25xO.S75 BRS CI 04-1S-01 1 2.0000 I ea I I WHI 1 N I
rItem Text

I NIPPLE, 1/4" X 7/S" BRASS 
i


IZZ-REPLACE WITH 7242104-1s-011
 O.OOOOlbx I IVMI I N 14 screws 



2 
Date . 04-06-04 (09.46) SINGLE-LEL PRODUCTION BOMS (1) PageProduction 

I 

Pos. I i tern Code 

I 
i 

Maufactured Item 
12/1670404S0 

. LOA- 33A 

rItem Text 

i 

I Description 
I 
i 

i 

Effect. I 
Date I 

i 

i 

Expiry I 
Datel 

i 

i 
Length I 

¡in i I 
i 

SWITCH ASSY PRESS CLAIFIER 

IT POLYF 0.2S0DXO.04xI04-18-011 I I 

J i 
WidthlNo. of I 
(in J IUnitsll I 
Item Ower: 

Company 200i i i I i i 
Net Quantitylun.lscpflWrhl OprjPh.IExtra 

I I ¡i-i I I I I Infoi I I I I I 

0.30001ft 
BOM unit: 1 ea 

I WEI I N I 
I T POLYF 0.2S OD x 0.04 x SOft 
I 

I Manufacturer: Imperial Eastma 
I Mfr Part No 44-P-N 
I 

I 
i 

Ex Descr 
Size 

Natural Poly Flow tubing 
1/4" OD ( in a SO' roll ) 

13120S070448 
1412S01S0006 
ls12S0210006 
1612S0200006 
171 I4S1001 
181 I4S1000 
191 I441010 
20174718 

rItem Text 

INIP 0.2Sx3.0 BRS 
INU HH 3/8-16 CS 
I WASHE LOCK 3/8 CS 
IWASHE FLT 3/8 CS 
¡WASHER FL #10 SS 

IWASHE LC #10 SS 
INU #10-24 SS 
INAMPLATE "PSH" 

104-18-01 I 
104-18-01 I 
104-18-01 I 
104-18-01 I 
104-18-01 I 
104-18-01 I 
104-18-011 
I 04-18-01 I 

1. 0000 I ea 
2.0000 I ea 
2.0000 lea 
4.00001ea 
o.OOOOlbx 
O.OOOOlbx 
O.OOOOlbx 
1.0000 I ea 

IVMI 
IVMI 
IVMI 
IVMI 
IVMI 
IVMI 
IVMI 
I WEI 

N 

N 
N 

N 

N 

N 

N 

N 

I 

I 

I 

I 

18 washer 
14 washer 
14 nuts 
I 

I NAPLATE "PSH" 
I PER MF SPEC PS-4 STYE F 
i 

2117472s 

rItem Text 
I NAMPLATE "PSHH" I 04-18-01 I 1. 0000 I ea I I WEI I N I 

I Nameplate "PSHH" 

I PER MF SPEC" PS-4 STY F 
i 

221288010708 

rItem Text 
ICONDUIT CONN 90DEG HI04-18-011 1.0000lea I IVMI I N I 

I CONDIT 90DEG HU O.SXO.S 
I Appleton 90 degree elbow connector for seal-tight conduit, 

I nylon insulated, M. i., 1/2" hub X, 1/2" flex conduit, 
I # STB90S0. 
i 

23128801070S 

rItem Text 
ITRSDUCER UNIT AscoI04-18-011 2.00001ea I I WEI I N I 

TRSDUCER UNIT ASCO # RD 3 0A2 1 

Manufacturer: ASCO 
Mfr Pt No. # RD30A21 
Description: TRSDUCER UNIT 

1/4" NP female connection 
Brass with Buna-N seals 

0-9 psig adjustment range 
60 psig proof pressure 

241288010706 IBRACKT MT ASCO #PPI04-18-011 2.0000/ea I I WEI I N I 



Date i 04-06-04 (09:46) SINGLE-LEVL PRODUCTION BOMS (1) Page 3
Production Company 200
l i I I I I I i
I i i i i

Pos. I Item Code I Description Effect .1 Expii: I Length I WidthlNo .of I Net Quantitylun.lscpflwrhl Opr I Ph. I Extra

I 
i
I Date 

i
i Datel

i 
(in i I 

i 
(in i IUnitsl I I (%1 i I I I Info
, ii i I r I i I

Maufactured Item : LOA-33A SWITcH ASSY PRESS CLAIFIER Item Ower: BOM unit: 1 ea 
rItem Text

I BRACKT MOUNING

I


I Maufacturer: ASCO

I Mfr Part No.: PP03

i




- ------ ------- -- - ---

9

ASSEMBLED UNIT AVAILABLE 
UNDER #73911 (REFERENCE ONLY)

TYP. 2 PLACES


REQ'D 

g(f 
ATTACH TO PANEL


0. FOR SHIPMENT 
~ 2 PLCS 
~ J
~ 

I 

I 

I~ 

I 

MATCH DRILL 
ITEM 2 WITH I 

HOLES IN ITEM

I 

4 PLCS

I 

I 

I 

3PLCS 

Ii wIt 3PLCS 
¡:
~ .25" 0.0. TUBING CONNECTION 

NOTES 

1. REMOVE ALL BURRS AND SHARP EDGES CAUSED 
FROM MATCH DRILLING AND TOUCH UP ANY 
DAMAGED FINISH. 

2. ADHESIVE SCALE SUPPLIED WITH TRANSDUCER 
TO BE INSTALLED ON SWITCH BODY. 

SEE SEPARATE BILL OF MATERIAL 

APPLICABLE SPECS. 
DAlE 11 TRIDENT WATER SYSTEMS 

m .. 
X 

TAGGING PER EP-2 10/86 
DAlE CLARIFIER PRESSURE SWITCH ASSEMBLY 

) 
íoo 
coo 

MK ITEM CODE LOA-33A DAlE 
CUEN 

I .. 

~ 
RE DEPl 
E PURCHAE TRSDUCER AND BAKET SEPERTLY 05.01 SMKB -

DAlE OW CI N" ECN 

DAlE 

M~----===E:E.: ==,: -------
. Pl CO 

441 MAN STREIT 
STRBRIDGE, Al 01562
TE 1-80-636-26740R SH 

lOA-33 1 OF 1 
RE 

E 



Date 1 04-06-04 (09146) SINGLE-LEVL PRODUCTION BOMS (1) Page 1Production 
Company 200 

I i i i i i i i I I I I I
Pos. I Item Code I Description Effect. I Expiry I Length I Width I No. of I Net QuantitylUn. IScpflwrhl OprlPh.IExtra 
I I
i 

Date I Date I (in .J I (in i I Units I I I (%)1 I I ¡Infoi i i 1 i I l i I I r I 
Hau:lactured Item LOA-35 SWITCH ASSY BLOWER PRESS Item Ower: BOM Unit: 1 ea101 C-3056-1 ¡BRACKET MTG SW HELI12-13-001 I 1. 0000 lea WHI i Y i20173911 ISWITCH PRESS 0-9PSI 112-13-001 I 1. 0000 I ea WHI I Y I 

rItem Text

PRESSUR SWITCH, 0-9 PSI, 
60 PSI PROOF PRSSUR, FIXE DEABA, 
WATETIGHT TYE 4,

1 PRESSUR SWITCH # PB31B

1 TRSDUCER UNIT # RD3 0A2 1 
1 MOUNING BRACKT # PP03 
ASSEMBLE UNIT ABCO # PB31B/RD30A21 
(MA LITERATU REQUIRED)


30197177 IGAUGE PRESS 0-10PSI 112-13-001 1.0000lea I i WHI I N irItem Text

PRESSUR GAUGE, 0-10 PSI, 4 1/2",

0.25 NP BOTTOM CONNCTION-BRAS SOCKET & BELLOWS-
ALUMINU, BLACK EPOXY COATED CASE

ASHCROFT 45-1189-A-02L-I0PSI 
(MA LITETU REQUIRED)


401250100604 ¡BOLT HH 3/8-16x1 CS 112-13-00 I 2.0000 lea IVMI N501205090004 ¡TEE STDWT TH 0.25 BI12-13-001
601605020120 ¡VALVE COIN 0.125 NPTI12-13-001 

2.00001ea I WHI N 
1.00001ea IVMI N

rItem Text

I VALVE COIN, 0.125 NPT

i DOLE # 9 OR CONBRACO # 2720202

i 

701205010402 IBUSH STDw~ 0 .25xO. 121 12-13-00 i 1.0000lea I I WHI i N irItem Text

I Bushing, Brass std. wt. 1/4" x 1/8" 

I 

Maufacturer: PARi 

I Mfr part no 209P-4-2 
I Description HE HE PIPE TH REDUCER BUSHING 
1 Size/Style 1/4 MPT x 1/8 FPT

Material BRASi 

801205340404 
i CNCT POLYFL 0 . 25TxO 112-13-00 i 1.0000lea i IVMI I N IrItem Text


i CONNCTOR POLYFL O. 25T x 0.2 5M BRS 
I 

Maufacturer: Imperial Eastmai 

Mfr part no.: 268P-04 x 04,I 

1 Style 1/4"TUE x 1/4"MPT
Material BRASSI 

i 

90/205070414 ¡NIP 0.25xO.875 BRS CI 12-13-00 i 1.0000lea I I WHI 1 N I 



2 
Date i 04-06-04 (09:46) SINGLE-LEVL PRODUCTION BOMS (1) PageProduction 

I

Pos.1 Item Code 

i i i i 

I 1
i i 

Date I
r 

Datel (in J 1 (in i I Units I I I (%J I I I 1 Info
i i 

Company 200I i I I I I I I
I Description Effect. 1 Expiry 1 Length 1 Widthl No. of I Net QuantitylUn. IScpflwrhl OprlPh.IExtrai l 1 I I i t i
Maufactured Item : LOA-35 SWITCH ASSY BLOWER PRESS Item Ower: BOM Unit: 1 ea


rItem Text

1 NIPPLE, 1/4" X 7/8" BRASS

i


100173714

ISCRW RN ED MACH #10112-13-001 2.00001ea I


rItem Text I WHI I N 1


I MACHINE SCRW ROUN HE # 10-24x3/4

I ZNS 
i


110181212 ¡NIP 0.2SxS.0 BRS 112-13-001 1.00001ea IVMI N1201250150006 ¡NU HH 3/8-16 CS 112-13-00 I 2.0000 lea IVMI N
1301250210006 
IWASHER LOCK 3/8 CS 112-13-001


1401250200006 2.00001ea IVMI N 
IWASHER FLAT 3/8 CS 112-13-001


150172499 4.00001ea IVMI N
IWASHE FL #10 ZPS SA!12-13-001 4.00001ea IVMI N160174009 ¡WASHER LCK #10 ZPS SI12-13-001 2.00001ea170172502 INU HH #10-24 ZPS 112-13-00 I 2.0000 I ea 

I WHI N 

IVMI N 



------- ------ ------ -- - --

~ 

g
Q. ATTACH TO PANEL 
~ FOR SHIPMENT 
~ 2 PLCS 

~ 

NOTES 

~ 1. REMOVE ALL BURRS AND SHARP EDGES CAUSED 
FROM MATCH DRILLING AND TOUCH UP ANY 
DAMAGED FINISH. 

MATCH DRILL 
ITEM 2 WITH 

IN ITEM 3 
2 PLCS 

.. 

APPLICABLE SPECS. 

TAGGING PER EP-2 

Ita: 

i= 
~ 

MK ITEM CODE LOA-35 

.25" 0.0. TUBING CONNECTION 

ll1E mu 
m .. TRI-MITE WATER SYSTEMS 
x ll1E BLOWER PRESSURE SWITCH ASSEMBLY 
íoo
'" 

ll1E 
WEN 

o 
IN 

~ 
RE DE 1l1E OW CH Ii EC 

ll1E 

M~. ====~ 
- --.. -,------

PR 
441 MAN STff 
STRBRIDG£. Mi 01562 
ÆL 1-800-636-2674DR SH 

LOA-35 1 OF 1 
RE 



CHEMICAL FEED SYSTEM - BY OTHERS


\, 



ELECTRICAL & CONTROLS DETAIL 

1 Power Panel Assembly


Drawing #3100368032 
BOM # 3100368032 

2 Control Panel Assembly


Drawing #3100368031 
BOM #3100368031 

3 One Line Diagram

Drawing #3100367122 

4 Electrcal Schematic


Drawing #3100367121 

5 Instruent Loop Diagram

Drawing #3100367123 



Date . 04-06-04 (13:37) CUSTOMIZED BILL OF MATERIAL Page 1
Production Company 200


Project : 310036 NASA JPL, Pasadena, CA IjC TM-350A wjtritons Status Active

BOM Pos.: 0 - 9999

i iCustomer: I00210 USFjEnvirex


I I I Tye

i i ii II in ) I (in llUnits I I I (%JI I I I Info

Start Date: 03 - 09- 04 

End Dt

I i i
 I i l I i I I I
Pos. I Item Code I Description I Iteml Length i WidthlNo. of I Net Quantity/Un.IScrapIWrhIOpr. 

IPh. I Extra
1 I i i 1 r I
Maufactured Item. 3100368032 PANL ASMl POWER TM-350A 480V
 BOM Unit: 1 ea


SEE DRAWING 3100368032

10 I 1000524 I ENCLSUR NE4 42x31x12 leu 1. 0000 I ea I 1 WHI I N I
rltem Text

I Single door enclosure,


I NEMA 4 for Flange-Mounted Disconnect,


I Size 42" H. x 31.38" W. x 12" deep.

I Hoffma # A-42HS3112LP'

i


20 I 1000525 I SUB-PANL 42x30 ENCLSUR ICu 1. 0000 I ea I 1 WHI i N I
rltem Text

I Sub panel for use in 42" x 31" enclosure

I Hoffman # A-42P30

i


301 121127 I DISCONNCT SWITCH ONLY FLG MT I Cu 1.0000lea I I WHI I N I
rltem Text

I DISCONNCT SWITCH, FGLlGE MOUN, 100AM, ALLEN-BRALEY 
I 1494V-DS100

i


40 I 1000476 I DISCONNCT ROD FLG MT 1St 1.0000lea I I WHI I N I
rltem Text

I DISCONNcr ROD, FLlGE MOUN AL-BRALEY NO. 1494V-RA
i


50 I 90473 IDISCONNCT HALE FLG MT ICu 1.0000lea I I WHI I N I
rltem Text

I DISCONNCT HALE, FLlGE MOUN 
I AL-BRALEY No. 1494V-W1

i


60 I 1000477 IDISCONNcr FUSE CLIP 100A leu 1.0000lea I i WHI I N I
rltem Text

I AL-BRALEY 1401-N44 
i


70 I 121129 IDISCONNCT FUSE BLOCK 100A leu 1.0000lea I I WHI I N I
rItem Text

I DISCONNcr FUSE BLOCK, AL-BRALEY 1494V-FS100
i


801 1000478 IKIT, DOOR HAWAR 1494V-L1 leu 1.0000lea I I WHI I N I
rltem Text

I DOR HAWAR KIT 
I TOP & SIDE - RIGHT HA 
I CAT. NO. - 1494V-L1


I ALEN-BRLE 



--
90 I 1000479 

rItern Text 
I CONNClR LUG 10 OA leu I 2.00001ea I I WHI I N I 

I LUG CONNCTOR 
I DISCONNCT SIZE - 100A 
I 8... 1/0 AWG WIRE 

I FOR USE WITH 1494V DISCONNCT SWITCHS 
I CAT. NO. - 1494R-N2 
I AL-BRALEY 

100 I 6059122 
rItern Text 

I FUSE 80A LPJ 1St 3.00001ea I IVMI I N I 
I Manufacturer: BUSSMA 
I Mfr Part No : LPJ-80SP 
I Vendor: 368 
I Size: 80 AMP 

I Addl.Info: LITTFUSE JT080ID IS ACCEPTABLE REPL PER 
I BILL GROOM 6/02. 

I EQUIVAL ALTERNTIVES MAY BE SUBSTITUD ON APP 
I ROVAL 

I FROM MECOR ENGINEERING 
i 

110 I 1000481 
rItern Text 

I STARTER PROTEClR SIZE S2 leu I 1.0000lea I I WHI I N I 
STARTER PROTECTOR, SIZE S2, 

GROUP INSTALTION
FOR FLA RAGE 28-40 
MAACTD BY SIEMS-FUAS 
CATAL NUER 3RV1031-4FA10 SIZE S2 
(INSTRUCTION MAALS REQUIRED) 

120 I 1000482 
rItern Text 

I CONTAClR IEC 120VAC COIL 35A leu 1.0000lea I I WHI I N I 
CONTClR IEC 120 VAC, COIL 35A, 
3 POLE W/AC COIL FOR USE WITH SIRIUS MSP 3RV103 
SIZE S2-WITH SCR TERMINAS
MAACTD BY SIEMS
CATAGU NUER 3RT1034-1AK60 
(INSTRUCTION MAALS REQUIRED) 

1301 117383 

rItern Text 
I STARTE PROTECTOR ADAPTER leu 1.0000lea I I WHI I N I 

STARTER PROTECTOR ADTE, 
FOR DIN RAIL MOUNING, 
FOR USE WITH 3RV103 MSP AN 
3RT103 CONTACTR 
PART NUER 3RA1932-1A 
(INSTRUCTION MAS REQUIRED) 

140 I 117107 
rItern Text 

I STARTE PROTECTR LINK MODULE Icu I 1. 0000 lea I I WHI I N I 
I STARTE PROTEClR LINK MODUL, 
I MAACTD BY SIEMS
I SIRIUS CATALGU NUER 3RA1931-lA-FOR AC ONLY 
I USE WITH 3RV103 MOTOR STARTE PROTECTR 
I AN 3RT103 CONTAClR 
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Date . 0.-06-0. (13:37) 
Production 

CUTOMIZED BILL OJ! MATERIAL Page 
Company 

3 

200 

Project : 310036 NAA JPL, Pasadena, CA I/C TM-3S0A w/tritons Status Active 
BOM Pos.: 0 - 9999 Start Date: 03-09-04

Cutomer: 100210 USF/Envirex
 End Dt 

I i I I i i I i I I I iPos. I Item Code I Description I Iteml Length I
i 

Width I No. of I Net Quantity I Un. Iscraplwrhlopr.!Ph.IExtra 
I I ¡ Tye in II (in) I Units !
i ! I (%)1 I I Ii II

1 r i i I r I Info 
Maufactured Item. 3100368032 PANL ASia POWE TM-350A 480V
 BOM Unit: 1 ea


(INSTRUCTION MA REQUIRE) 

lS0 I 117102
 I STARTER PROTECTR SIZE SO 1St 2.00001ea I I WHI i N I,Item Text

STARTER PROTECTR, SIZE SO, 
GROUP INSTALTION

FOR FLA RAGE 11-16 
MAACT BY SIEMS-SIRIUS CATALGU 
NUER 3RV1021-4AA10 SIZE 0 
(INSTRUCTION MAALS REQUIRED)


160 I 117106 I STARTER PROTECTR LINK MODULE leu 2.00001ea I I WHI I N I,Item Text

STARTER PROTECTR LINK MODULE,

MAACT BY SIEMS
SIRIUS CATAL NUER 3RA1921-1A-FOR AC ONLY

USE WITH 3RV102 MOTOR STARTER PROTECTR

AN 3RT102 CONTACTR

(INSTRUCTION MA REQUIRED) 

170 I 1000484 ICONTACTR IEC 120VAC COIL 3SA leu 2.0000 I ea I I WHI I N I,Item Text

CONTACTR IEC 120 VAC, COIL 3SA, 
3 POLE W/AC COIL FOR USE WITH SIRIUS MSP 3RV102

SIZE SO-WITH SCR TERMINALS

MAACT BY SIEMS
CATAL NUER 3RT1024-1A60 

(INSTRUCTION MAALS REQUIRE) 

180 I 288010233 I RAIL DIN ENLEC 3 SMM7 . SMM I St 24.00 I 1 I 0.304612m I IAI N190 I 1701S30 IDUCT WIRE PANUIT G1.SX3LG6 1st 48.00 I 1 I 4.00001ft I IAI N200 I 17C001S
 IDUCT COVE,l.S,PANUIT C1.SLG6 1St 48.00 I 1 I 4.00001ft IVMI N210 I 3100364109 ¡TRSFORMR 240/480-120 1000VA leu 
I I 1.00001ea I WHI N

,Item Text

Manufacturer: HEI-DUT 
Mfr Part No : E1000-FBP


Size: 1000 VA

Addl . Info; CONTOL TRSFORMR TYPE SBE, w/ FUSE BLOCK 
240/480V PRIMAY, 120VAC SECONDY 

220 I 3100364110 IFUSE 2.SA LP-CC leu 2.00001ea I I IAI I N I 



--

Pate : 04-06-04 (13:37) 
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200 
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¡TyeI ¡ i II in 1 I (in llUnitsl I I (%l I I j I Infoi i l i I
 i r 1 r I 
Maufactured Item: 3100368032 PANL ASHY POWER TM-350A 480V
 80M Unit: 1 ea


i 

I SEE DRAWING 3100368032

l 

rItem Text

I FUSE 2. 5A LP-CC 
I 

Manufacturer: BUSSMAI 

I Mfr Part No LP-CC 2.5 AMP 
Rating: 600 VAC (OR LESS)I 

I Size: 13/32" X 1 1/2" 
I ACidl. Info: 2.5 AM 
l 

2301 6059006 I FUSE lOA FNQ 1St i.OOOOlea I IVMI I N I 
rItem Text

FUSE, 10 A FNQ


Manufacturer: BUSSMA

Mfr Part No : FNQ-10 AM

Vendor: 368

Size: 10 AM 

Alternte: L-FSE FLQ010


240 I 254100402 IBOLT HH 1/4-20x1/2 SS 1St 4.00001ea IVMI N2501 254150004 INU HH 1/4-20 SS 1St 4.0000 I ea jVMI N2601 254210004 ¡WASHER LOCK 1/4 SS 1St
2701 254200004 ¡WASHER FLAT 1/4 SS 

4.0000 I ea IVMI N 
1St 4.0000 I ea IVMI N

280 I 288010230 ITEINA ENLEC 600V 30A 1St 8.0000 lea I IAI N 
rItem Text

I TERMINA ENEC 6 a OV 30A 
I 600 V., 30amp Terminal, # 115 116.07. 
l 

290 I 288010235 I BAIER EN ENLEC 118368.16 1St i.OOOOlea I i IAI I N I 
rItem Text

I BAIER EN ENLEC 118368.16 
I 

I Maufacturer: Entrelec

1 Mfr Part No.: # 118 368.16

I Ex Descrip.: Block, end section, type FEM6

1 

I 
l 
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i 

Width I No. of I Net Quantity I Un. I Scrap I Wrh I Opr. I Ph. I Extra
i i II in J I (in i I Units I I I (%J I I I I InfoI I ¡Tye 


r i i I I
Maufactured Item. 3100368032 PANL ASMY POWER 'l-350A 480V


BOM Unit: 1 ea


SEE DRAWING 3100368032

300 I 288010232 ¡ANCHOR EN ENLEC 103002.26 1St310 I 288010234 I MAS TE ENLEC 1St I

I I 2.00001ea IVMI N 

I 1. 0000 I ea IVMI N320 I 288010233 I RAIL DIN ENC 3sMM7. sMM 1St 12.00 I 1 I o .1s2312m I IAI N330 I 93384 IBRE CIRCUIT 1sAMP 1-POLE 1St I I 2.00001ea IVMI N. rltem Text 
I BRER CIRCUIT 1sAM l-POLE DIN RAIL MOUND 15 AMP

I BRE, ENLEC # GM1sUs3

i




480V .3ø POWER


11 L2 L. ' 
.------------( -----( -----


8 2 4 2w-i 
/ / / 

DISCONNECT 
-t SWITCHU
'" 
to-i
"- F\-I 
!; 

ll #6 AWG N L1 L2 L3 
-t
in FUSE: DISCONNECT 

2 .3 

CIRCUIT BREAER 

~ AND GROUND 
TERMINAS ~ ~~ ~ ~ 

, 

Ii i , 

STARTER STARTER I MOTORI MOTOR I MOTOR STARTER 
1000VA , PROTECTOR i PROTECTOR i PROTECTOR 

TRANSFORMER 
TO CONTROL I I I 

PANEL 
42.00 2 

160 

,III
N 

, 2 
i

lD
U . ) , ,! T T T ! CONTACTOR ! T T T ! CONTACTOR


ri T2 TJ
~ U-' . ICONTACTOR
CONTROL MIXER EFFLUENT AIR BACKWASH 2PANEL & OUTLETS PUMP BLOWER PUMP 
COMMON UNIT #1 (MS BS01) . (MS PS02) 2UNIT #1 (MS PS01) 
(114 WIRE TO CB-I,


CB-2) 

i. POWER WIRINGwll 
-it- 4 4 

TRANSFORMER~ CONTROL WIRINGNOTES: ~ r.
1. FASTEN TRANSFORMER TO "FLOOR" OF ENCLOSURE. EFFLUENT PUMP UNIT #1er-~
2. LABEL ALL INTERNAL DEVICES WITH PERMANENT MARKERS. ~..._~ 4 431.38:~.. r. AIR BLOWER


APPLICABLE SPECS: ~. r. J:
ci

FASTENERS-PS-20 ~ a. =- w ~";: ::BACKWASH PUMP 3~ t: a;: ~ :J~..~FINISH=FS-56 EXTERIOR lL Q. Z -' U a.~ =i ai "" CUTOUTS=PS-3 ai 
WIRING=PS-2 
NAMEPLATES=PS-4 

POWER PANEL ASSEMBLY

REFERENCE DWGS:


ELECTRICAL SCHEMATIC 3100367121


ELECTRICAL INTERCONNECTION DIAGRAM 3100367122 
INSTRUMENTATION LOOP 3100367123 COMPAN CONDENTl DESIGNER DATE TILE TM-350A POWER PANEL ASSEMBLY 

TH DOMENT AN .. INFORTl CONTAIED
in HER AR TH - PRTY Of TH USFLTEA NI/OA" os AfIATE ('\Sf1. TH DESlCN cONrn AN
x INF'ORYAT1 CONT.lNED HEREIN AR PROPRIETAR CHECKER DATE 480V; 3PH. 4 WIRE POWER wI TRANSFORMER 

TO US .AN AR SUBMITD IN COHflOECE. THEY

AR NOT TRSFRA AN WUS BE USED ONLY


I F'OR niE PURPOE FOR WHIC THE OOUU£T IS CLIENT NASA JPL 
EXPRESlY lO1. TH MUS NO BE DISCOS. ENCINEER DATE
ao REPROOUCED, LOAED OR USED IN AN OTHER


to MAER WIT THE EXPRSS 'iITTEN CONSENT SJT 03/31/0 PASADENA, CAa OF USf. IN NO EV SH THEY BE US IN "" 
N
I Wi O£TENTAl TO TH INTEST or US. AU MANER DATEPATE RITS AR REER. UPO TH DO 441 MAIN STREET 

OF US. TH OOT. ..ON WITH Al COES STURBRIDGE. MA 01562
Ö AND EXTRATS. AND AU RELATED NOTES ANt- U£q¡;=;-'" 2 REVSED TAG NUMBERS TO MATCH PROJECT UST. 05/06/04 SJT ANYSES. MUST BE RERNED TO USF OR FILE: Ko.-l5C TEL: 1-800-636-2674
0E. AS IH BY US. ACTAN Of

THE OEUVRY OF THIS DOu..ENT CONnTTES DRWING SHEET RE

REV DESCRIPTION DATE OWN CHKD AP ECN AGREEMNT TO' THSE TERMS Nl CONS. SCAE: NTS 31 00368032 OF 1 2 
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 End Dt 

I i I I I i I I I i I iPos. I Item Code I Description IIteml Length I 
i 

Width I No. of I Net Quanti ty I Un. I Scrap I Wrh I Opr. I Ph. I Extra 
I I ¡Tye in J I (in J ¡Units I I I (%)1 I I ¡Infoi ii lI i I i I' I I 

Maufactured Item. 3100368031 P1iL ABSY CONTOL TN 350A
 BOM Unit: 1 ea


SEE DRAWING 3100368031


20 I 1000545 I ENCLSUR NEMM 36x30x12 STL leu 1.0000lea I I IAI I N I 
rltem Text


ENCLSUR, NEMA 4, 36x30X12, STEEL, 
SINGLE DOOR, UL508, WITH ONE 3-POINT LATCH,

WITH ANSI 61 GRAY INSIDE AN OUTSIDE FINISH

HOFFM MODEL CONCEPT C-SD363012 

30 I 1000546 I SUB-PANL 36x30 ENCLOSUR leu 1.0000lea I I IAI I N i 
rItem Text

I SUB-PANL 34.2 x 28.2

I 

I Sub panel for use in 36" x 30" enclosure 
Hoffman # C-P3630I 

i 

40 I 74871 I CHSIS 10 SLOT DL305 leu 1.0000lea I I WHI I N I 
rltem Text

I CHSIS 10 SLOT DL305

I 

I INTERNAL 110/220 VAC 50/60 HZ POWER SUPPLY, 
KOYO # D3-10B-1
I 

i 

50 I 80777 I MODUL CPU DL340 leu 1. 0000 I ea I ¡ WHI I N I 
rltem Text


i
MODULE CPU DL3 4 a 
3 . 7K WORDS RA 

I 

I
BUILT-IN RS-232 NETWORKING PORTS


I 
KOYO # D3-340


(MA LITERTU REQUIRE) 
I 

-iI

60 I 77501 I PROGRAR HAHELD DL3 05 leu 1.0000lea I I WHI I N i 
rltem Text

I HAHELD PROGRAR DL 305, 
I 

KaYO # D3-HP
I 

I w/ CALE FOR INTRFACE WITH CASE'I RECORDER 

I (MAAL LITETU IS REQUIRE) 
i 

70 I 73611 IMODUL INP DISCRTE, DL305 8 leu 2.00001ea I I WHI I N I 



Date 04-13-04 (13.34) ciSTOMJZBD BILL OF MATBRIA Page 2

Production Company 200


Project : 310036 NASA JPL, Pasaden, CA I/C TM-350A w/tritons Status Active


pos.l Item Code I Description I Iteml Length I WidthlNo. of I Net Quantity I Un. I Scrap I Wrh I Opr. I ~h. I Extra

I I I Tye in i I (in i I Units I I I (%J I I I I Info
r ii II i I

BOM Pos.: 0 - 9999 Start Date: 03-09-04

CUstomer: I00210 USF/Envirex End Dt


I i i
I i I i i i i I i I
i r i i
Maufactured Item. 3100368031 PANL ASSY CONTOL TM 350A BOM Unit: 1 ea


i


I SEE DRAWING 3100368031
i


rltem Text

I MODULE INPUT DISCRTE DL 305 8,


I


Manufacturer: AUTMATION DIRECTI 

Mfr Part No.: # D3-08NA-1
I 
Description : 8 PT nOVAC INP MODUL,I 

I (MAAL LITETU REQUIRED) 
i


80 I 73612 IMODUL OUTPU RELAY DL305 8PT Icu 3.0000 I ea I I WHI I N I
rltem Text

I MODULE OUTPUT RELAY DL 305, 8 PT


I

Manufacturer: AUTOMATION DIRECTI 
Mfr Part No. : # D3-0BTRI

Add'l Info. : 5-30 VDC or 5-220 VAC OUTPUTS,
I 

I (MAAL LITETU REQUIRED)
i


90 I 3100364120 IMODUL OUTPU ANG 2CH lcu i.OOOOlea I I WHI I N I
rltem Text

I MODUL OUTPU ANG DL305 2CH, 
I KOYO # D3-02DA

I (MA LITETU REQUIRE)
i 

100 I 6055202 I DUe¡ WIRE W / COVE 2. Ox2 . 0 GREY I St 0.5ooolea I I IAI I N I
rltem Text

WIRE DUCT 2.0 x 2.0 w/COVER


Manufacturer: PANUIT 
Mfr Part No G2X2LG6 with COVER C2LG6

Size 2IN WIDE X 2IN DEEP x 6FT LENGTHS 
Material PVC (GRAY) 
ALTETES ENGLISH # Tl-2222-GREY 

VOTEX # WOS-OBOB-0072 with WOC-OB

TAYLR # 2020-9 with 0020-9

110 I I7D1020 I DUCT WIRE PANUIT #G1X2LG6 1St 2.0000 I ft I IAI N 
120 I 81354 ¡RELAY MIDGET 120VAC lOA DPDT 1St 9.00001ea IVMI N 

rltem Text

I RELAY MIDGET 120 VAC, lOA, DPDT,

I W/INDlCATOR LIGHT
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i i
 i I ii I I i I i I I
Pos. I Item Code I Description IIteml Length I WidthlNo. of I Net Quantity I Un. I Scrap I Wrh I Opr . I Ph. I Extra
I I I Tye in II (in i IUnitsl I I (%J I I I I Info


i ii II i I i i' I I
Maufactured Item: 3100368031 PANL ASSY CONTOL TM 350A BOM unit: 1 ea


ACI # 9666A1203 OR IDEC # RHB/UL/AC120


NO SUBSTITUION ACCEPTE WITHOUT US FILTER/ENGR. 
AUTORI ZATION


.IF ACI RELAY IS USED TH ACI BAE, MK ITE # 1000914 MUST
BE USED FOR UL LISTING


IF IDEC RELAY IS USED TH IDEC BASE, MK ITEM # 6306028
MUST BE USED FOR UL LISTING


130 I 6306028 I SOCKET DIN MT FLAT PIN 1St 9.00001ea I I \'I I N I
rltem Text

I SOCKET DIN MT FLAT PIN

I


I Maufacturer: IDEC

I Mfr Part No : SH2B- 05C

I Detail Descp: SOCKET, PLUG IN RELAY

I


I DO NOT PUCHE - USE pIn 77507
I 03/11/04 PER SCOTT RAUB

i


140 I 73615 I FUSE lOA NTlME 5. OMMO. OMM 1St 2.00001ea I IVMI I N I
rltem Text

I FUSE, 10 AMP, NORM BLOW, 5mm x 20 mm SIZE,

I BUSSMA # GMI0 
i


150 I 97804 I BLOCK TERM FUSIBLE 1st 2.0000 lea I IVMI I N I
rltem Text


BLOCK TEINA FUSIBLE, 
FOR 5mm x 20mm FUSE-

22-10 GA-600V-I0 AMPS


TYE M4/8. SF
ENLEC # 115 657.25 

160 I 288010233 I RAIL DIN ENLEC 3 5MM7 . 5MM 1St 75.00 I 11 0.951812m IAI N 
170 I 288010230 ¡TEINA ENLEC 600V 30A 1St I I 55.0000 I ea lAI N 
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i 

WidthlNo.ofl Net Quantity I Un. I Scrap I Wrh I Opr. I Ph. ¡ Extra 
I I
i i 

¡Tye in ) I 
i 

(in) ¡Units i I (%)1 I I Ii II i II i i I i Info 
Maufactured Item. 3100368031 PANL ASSY CONTOL TM 350A
 BON Uni t: 1 ea 

i 

I SEE DRAWING 3100368031

i 

rltem Text

I TERMINA ENLEC 600V 30A 
I 600 V., 30amp Terminal, # 115 116.07.

i 

180 I 288010230 ITERMlNA ENLEC 600V 30A 1St 5.00001ea I I IAI I N I 
rltem Text

I TEINAL ENLEC 600V 30A 
I 600 V., 30amp Terminal, # 115 116.07.

i 

190 I 288010232 IANCHOR EN ENLEC 103002.26 1St 6.00001ea IVMI N210 I 288010242 I JUER STRIP ENLEC 11654112 1St 2.0000 I ea IVMI N 
rltem Text

I Entre1ec jumer strip, 10 pole, part # 116-541.12 (Each

I strip contains 10 poles.) 

I 
i 

220 I 75098 

rltem Text 
I LES FLAT TOP DUA PILOT GREEN lcu 2.00001ea I I WHI I N I 

I BU'N COVE FOR USE ON KXPB LAS 
I SQUAR D CLS 9001 TYPE KXC28G
i 

230 I 77529 

rltem Text 
I PEN MAING BLK ENLEC 1St 2.0000 I ea I IVMI I N I 

I PEN, MAING, BLACK, ENLEC NO.164 386.27 OR 

I MAY SUB FOR A-B 1492-N88. 
i 

240 I 74875 

rItem Text 
I LIGH SINGLE FU VOLT 30.5ir lcu 1.0000 I ea I I WHI I N I 

LIGH SINGLE FU VOLT 30.5ir, 
24-28 VOLT AC/DC-
30.5 MM SQUAR SINGLE STANAR PILOT LIGHT- WI'I'OUT COLOR CAP
-SQUA D CLS 9001 TYPE KXPA 35

(MAAL LITERATU REQUIRED)


250 I 74876 1 LIGH' DUAL FU VOLTAGE 30.5mm lcu 2.0000 I ea I I WHI I N I 
rItem Text

I LIGH DUAL FU VOLTAGE 30.5mm,

I 24-28 VOLT AC/DC-


I 30.5 MM-SQUA DUAL STAN PILOT LIGH'-WITHOUT COLOR CA

I -SQUA D CLS 9001 TYPE KXPB34 



-
_. 
260 I 74877 

,Item Text 
I LENS FLAT TOP DUA PILOT AMER leu I 2.00001ea I I WHI 1 N I 

1 BUTN COVE FOR USE ON KXPB LAS, 
I SQUAR D CLS 9001 TYPE KXC28A
i 

270 I 74878 

,Item Text 
I LES FLT TOP SINGLE PILOT RED leu I i.OOOOlea I I WHI I N I 

I LENS FLAT TOP SINGLE PILOT RED 
I BUTN COVE FOR USE ON KXPA LAPS, 
1 SQUAR D CLS 9001 TYPE KX8
i 

280 I 74881 

,Item Text 
I SWITCH PB STD 30. 5mi 1St 2.0000¡ea I I WHI i N I 

I SWITCH PB STD 30. 5mm 

I 

1 OPERTOR, BLACK, 

I CULER-HA # 10250T-101 
i 

290 I 73647 

,Item Text 
I SWITCH MAINT 2 POS 1St i.OOOO¡ea I 1 WHI I N I 

I SWITCH, MAINTAINED, 2-POSITION, 
I CUER HA MODEL # 10250T-4011 
i 

300 I 74879 
,Item Text 

I SWITCH SPR RET 3 - POSITION leu i.OOOOlea 1 I WHI I N I 
I SWITCH SPRING RETU, 3 POSITION, 
1 RETU TO CE POSITION 
I FROM RIGll OR LEFT-CA CODE 3
I CUER HA # 10250T-4043 
i 

3101 73648 

,Item Text 
1 BLOCK CONTACl 2 N. O. 1St 4.00001ea I IVMI I N I 

I CONTACT BLOCK, 2 N.O. 

I CU-HA # 10250T-2 
i 

320 I 74882 
,Item Text 

INAMPLATE "1-2" leu I 1.00001ea 1 I WHI 1 N I 

I STY E, PER MF SPEC. PS-4 
1 OR CU-HA # 10250T-M36 
i 

3301 73650 
,Item Text 

INAPLATE "OFF-ON" leu I 1.0000lea 1 1 WHI I N I 
I NAPLATE "OFF-ON" 

I STYE E, SPEC. PS-4 or CUER-HAR # 10250T-M36 
i 

340 I 74883 

,Item Text 
INAMPLATE "FLUSH INITIATE" 1St 1.0000lea I I WHI 1 N I 

I NAMPLATE "FLUSH INITIATE" 
I STY A, PER MF SPEC. PS-4
i 

350 I 74884 
,Item Text 

INAPLATE "INITIATE SELECTOR" 1St 1. 0000 I ea I I WHI I N I 
.1 STY A,

i 
PER MF SPEC. PS-4 

360 I 74885 ¡NAPLATE "BACKASH INITIATE" 1St i.OOOOlea I I WHI I N I 



_/


Date 04-13-04 (13 :34) 
Production 

CUSTOMIZED BILL OF MATERIA Page 6

Company 200


Project : 310036 NAA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active

BOM Pos.: 0 - 9999 Start Date: 03-09-04


I i I I i I i ieustomer: I00210 USF/Envirex End Dt 
I i
 i I
Pos. I Item Code i 

I I I Tye 
i 

I Description I Iteml Length I WidthlNo. of I Net Quantity I Un. IScrapIWrh/Opr. IPh. I Extra 
i i II in J / (in J IUnitsl I I (%J I I I I Info1 I i' I I I

Maufactured Item: 3100368031 PANL ASSY CONTOL TN 350A BOM tJ t : 1 ea 
i


I SEE DRAWING 3100368031
i


rItem Text

I NAPLATE "BACKASH INITIATE" 
I STY A, PER MF SPEC. PS-4
i


370 I 74886 ¡NAPLATE "UNIT #1 CONTOL" leu 1. 0000 I ea I I WHI I N I
rItem Text
I STY A, PER MF SPEC. PS-4
i


380 I 74358 INAPLATE "TRI-MITE" 1St 1.0000lea I I WHI I N IrItem Text

I NAMPLATE, "TRI-MITE", 
I PER MF SPEC PS-4 STYE M 
i


390 I 6009020 ¡LAEL LAGE "USFILTER" 1St 1. 0000 I ea I i WHI I N I
rItem Text
I LAEL LAGE MECOR USFILTER

I


I Ex descr: Large US Fi1ter/Memcor logo label

I Size: (HxW) 3 IN x 13 IN

I Material: Vinyl, Whte with blue logo

I Addl.Info: Blue to be PMS 286
I "USFilter Memcor,Microfloc,General Filter Products"

i


400 I 74891 IMODUL OUTPUT DISCRTE DL305 8 leu 1. 0000 I ea I I WHI i N IrItem Text

I 8 PT SINKING 5-24 VDC OUTPU, AUTMATIONDIRECT.COM

I # D3-08TD-1


I (MAAL LITETU REQUIRED)
i 

410 I 124159 IMODULE INPUT ANOG DL305 8CH leu 1. 0000 I ea I I WHI I N I
rItem Text

I MODULE INPUT ANG DL305 8CH, 
I 4-20rn CU INPS, 12 BIT RESOLUTION, KOYO # F3-08AD-1

I (MAAL LITETU REQUIRED)

i


430 I 288010235 IBARIER EN ENLEC 118368.16 1St 2.00001ea I I IAI I N I
rItem Text
I BAIER EN ENLEC 118368.16 
I


I Manufacturer: Entrelec




Date i 04-13-04 (13:34) CUSTOMIZED BILL OF MATERIAL Page 7

Production Company 200


Project : 310036 NASA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active


Pos. I i tern Code I Description I Iteml Length I WidthlNO. of I Net Quantity I Un. IScraplwrhlOpr. IPh. I Extra 
I Tye in II (in i IUnitsl I I (%ll I I II I 

i i
 i I


BOM Pos.: a - 9999 

i i 
Start Date: 03-09-04


CUstomer: I00210 USF/Envirex End Dt


I i i I i I i I I I I


i iI i i I l , Info 

Maufactured Item: 3100368031 PANL ASSY CONTOL TM 350A BOM uni t: 1 ea 

Mfr Part No.: # 118 368.16

Ex Descrip.: Block, end section, type FEM6


440 I 77526 I BLOCK TE FUSIBLE 1St 1.0000lea I IVMI i N I
rItem Text

I FUSIBLE TERMINA BLOCK

I FOR 1/4 x 1-1/4 FUSE, ML10/13SF,


I 22-10 GA-600V-25 AMS-ENTLEC # 199 095.13 
I (COMPRESSION CLP)


450 I 1000754 IFUSE 2A BUSS MDA-2 250V 1St 1. 0000 lea i i WHI I N I
rItem Text

I Fuse, 2 amp, Slb-B10, 250V. ma., size 1/4" x 1 1/4",

I long, Buss # MDA-2

I


I Alternate: LITTFUSE # 326002
i


600 I 73660 I WR SPIRA NATU O. 250D PE 1St O.OOOOlft I i IAI I N I
rItem Text

I SPIRA WRP NATU O. 250D PE 
I PANUIT # T25F

i


610 I 288010234 ¡MAS TERM ENLEC 1St 1. 0000 i ea IVMI N 
620 I I000006 ¡DECA CAU'ION-THIS DEVICE POWE 1St 1. 0000 i ea IVMI N 

rItem Text

I Decal, "CAU'ION-This device powered from several

I sources...", black letters on yellow, 3 1/2" x 5", EMED

I # QS3294

i


630 I I000002 IDECA 120 VOLTS 4xl 1St 1.0000¡ea I IVMI I N i
rItem Text

I Decal, "120 VOLTS", black letters on orange, 
I 4 3/8" x 1 1/8", EM # EM139-SA

i


640 I 288010241 I TE GRN ENLEC 165 113.16 1St 4. 0000 lea i i IAI i N I
r I tern Text 
I TERM GROUN ENLEC 
I


I MAACTR: ENLEC 



,- --.' 

Date i 04-13-04 (13:34) 
Production 

CUSTOMIZED BILL OF MATBRIAL Page 
Company 

8 
200 

Project : 310036 NAA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active 
BOM Pos.: 0 - 9999 Start Date: 03-09-04

Customer: 100210 USF/Envirex
 End Dt 

I i I I i r I i i I i IPos. I Item Code I Description I Item I Length I 
i 

Width I NO. of I Net Quanti ty I Un. I Scrap I Wrh I Opr. I Ph. I Extra 
I I ITye! in J I (in J IUnitsl I I (%J I I I I Infoi it I i I i i ,

Maufactured Item: 3100368031 PANL ASSY CONTOL '1 350A BOM Unit: 1 ea


MF PT NO: 165 113.16 
DESCRIPTION: GROUN TERMINALS


650 I 73661 I CAP OPERTING LEVR BLK 1St 2.0000 I ea I IVMI I N I 
rltem Text

I OPERTING CA, LE, BLACK, CUER-HAR # 10250T-LB 
i 

670 I 74903 I CONVRTER POTEIOMETER TO 1St LOOOOlea I I WHI I N I 
rltem Text


CONVTER POTENIOMETER TO,CU , 
4-20 ~ OUTPU AN 115VAC POWE

ACTION INSTRUMS MODEL AP4003-181 
(MA LITETU REQUIRED)


730 I 74907 I POTEIOMETE lK OHM 2WATT 1St LOOOOlea I I WHI I N I 
rltem Text

I POTEIOMETER lK OHM 2 WATT BOURS # 3852A-162 OR EQUAL

I 6/6/03, PN 3852A162102A

r 

740 I 74908 I KNOB O. 2SDIA SHAT 0.7 5DIA BLK I St L 0000 I ea I I WHI I N I 
rItem Text

KNOB 0.25 DIA SHAT 0.75 OIA. BLACK

CLOSTAT TYPE JD-75-4-5 
NEWAR ELEC. PART NO. MC0617005 
SUBSTITU: 664-1554 

750 I 73903 I SOCKT SURACE MT OCTAL 1St 2.0000 I ea I I WHI I N I 
rltem Text

I Surface mount octal socket, 8 PIN, EAGLE SIGNAL # 60SR2P06

r 

760 I 97139 ¡CONTOLL PID DIGITAL 4-20mA ICu L 0000 I ea I I WHI I N I 
rItem Text


CONTOLLE PID DIGITAL 4-20mA, 
4-20 mA INP AN OUTPU-llSVAC POWE-

1/16 DIN ENCLSUR 
FUJI # PXW4-BFYl-4V (INSTRUCTION MAALS REQUIRED)


10/15/03 PN: PXW-BFY2-4V.




,-

Date 04-13-04 (13:34) CUSTOZBD BI~~ .OF MATERIA~ Page 9Production Company 200


Project ; 310036 NAA JPL, Pasadena, CA I/C TM-350A w/tritons Status Active


CUstomer; 100210 USF/Envirex


I i 

BOM Pos.: 0 - 9999 Start Date: 03-09-04


End DtI i I i I I I l I i
Pos. I Item Code I Description IIteml Length I 
i 

Width/No.of I Net Quantity I Un. I Scrap I Wrh I Opr. I Ph. I Extra
I I


i 
I Tye in J I

i 
(in J ¡Units I I (%l I I I Ii II i II i I I 1 InfoI

Maufactured Item: 3100368031 PAN~ ASSY CONTO~ TH 350A
 BOM unit: 1 ea


SEE DRAWING 3100368031

770 I 82263 I CLIP RETAINING FOR AP SERIES ICU 2.0000 I ea I I WHI I N I,Item Text


I HOUSINGS, ACTION # M801 RETAINING CLIP FOR AP SERIES

i


790 I 74894 ¡NAPLATE "FILTE #1 LEL ICU 1.0000lea I I WHI I y ¡,Item Text


I CONTOLL" 
I STY F, PER MF SPEC. PS-4
i


800 I 74909 I NAMPLATE "VALVE POSITION IN ICU 1.0000 I ea I WHI I y I
,I tern Text


I DRANDWN" 
I STY A, PER MF SPEC. PS-4
i


8301 77526 I BLOCK TERM FUSIBLE 1St 1. 0000 I ea I IVMI I N I,Item Text


I FUSIBLE TERMINAL BLOCK

I FOR 1/4 x 1-1/4 FUSE, ML10/13SF,


I 22-10 GA-600V-25 AMPS-ENLEC # 199 095.13 
I (COMPRESSION CLP)

i


8401 91279 IFUSE 1A NTlME 1/4x1-1/4 1St 1. 0000 I ea I ¡VM¡
 I N I,Item Text


I FUSE, 1 AMP, NORM BLOW, 0.25" x 1.25" SIZE, 
I BUSSMA # AGe-1 
i


850 I 115258 ¡FUSE 0.0625A DUAL 1/4x1-1/4
 1St 1. 0000 I ea I I WHI I N I,Item Text


I FUSE, O.0625A, DUAL ELE, 0.2511 x 1.25",

I BUSSMA # MDL-1/16

I ALTEATE; SHAWM GDL116

i


860 I 91277 I BLOCK TERM FUSIBLE 1St 1. 0000 I ea I IVMI I N I,Item Text


I BLOCK TEINAL FUSIBLE

I


I FOR .25 X 1.25 INCH FUSE


I 22-10 GA-600V-25 AMS

I TYE ML10/13. SFD-24VDC INDlCATING-


I ENLEC # 199 166.26 



--' I 

870 I 77521 I BLOCK EN SECTION TYPE FEM13 1St 2.0000 I ea I IVMI I N I 
rItem Text 
I BLOCK EN SECTION TYPE FEM13 ENLEC # 118 503.27 
i 

880 I 91280 I POWE SUPPLY SWITCH 115AC-24DC I Cu i.OOOOlea I I WHI I N I 
rItem Text 
I POWER SUPPLY, SWITCHING TYE, 115VAC SUPPLY, 24VDC (i 
I lAM OUTPU, ENLEC # 2 423 418.00
I 
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DOOR PANEL
~ DOOR PANEL
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1. RELAYS FOR UNIT 1 TO BE INSTAlLED WITH COIL TERMiNAS

FACING TO LEFT, FOR UNIT 2 - FACE TO RIGHT REFERENCE DRAWINGS

2. COLOR INSERTS TO BE lAELLED AS FOLLOWS USING HEAT PERI.TIZED LETERS: 3100364021 ELECTRICAl SCHEI.TIC


LIGHT INSERT ITEM 3100364022 ELECTRICAL ONE -LINE DIAGRA

NUMBER COLOR NUMBER LOCATION 3100364023 INSTRUMENT LOOP DIAGRA 

L1 AMBER 48 TOP

L2 AMBER 49 BOTTOM

L3 RED 50 CENTER

L1 02 GREEN 51 TOP 

COUPAN CONFIDEN DESIGNER DATE n~ GDNTRDL PANEL ASSEMBL YL1 03 GREEN 54 BOTTOM THIS OONENT AN AU INFORMATI CONAINED
m HERE ARE TH PROPTY OF THE USTER AN/OR"- 3. PANEL WIRING PER PS- 2 EXCEPT WIRE TO BE 16 GA THHN STRADED ITS AFFll.ATES ("'. THE DE COTS ANDx 4. PANEL FINISH PER FS-56 EXTERIOR ONLY lNORTI CONTAINED HEEI AR PRORIAR CHECKER DATE WI -MITE TM- 350A 
TO USF AN AR SlllilTO IN . CONFiDEE. TH 

5. SWITCH AND LIGHT CUTOUT PER STANDARD CUTOUT "B', SPEC PS-3 AR NOT TRRALE AN liT BE USE ONY

I FOR THE PU FOR WH THE DOuENT ISo 6. PLACE 4- 20ma JUMPERS ON PINS FOR THE ANALOG INPUT MODULE EXy LOAED. TH MJ NOT BE OtSClOSO. ENGINEER DATE 

CLENT NASA JPL o REROUCED. LOAED OR USED IN AN OTHER10 MANER WITH nlE EXPRESS WRITTN CONSENT SJT 04/01/04 pASADENA, CAo OF US. IN NO EVNT SH TH Bl US IN ANI loNE O£TAl TO TH I'TET Of US. Al MAGER DATEN PATET RI AR RE~. l. TH 0D - -- - -- 44 7 MAIN STREET 
Of US. TH DOMET, AlON WITH AU COPES - -- ---- -- --------- STURBRIDGE. MA 07562Ö AN EXTRTS. AND ALL RELATE NOTES AN tAts'. =-§~-==l- 2 SHEET 2, ADDED RELAYS CR-l, CR-2, CR-3. 05/06/04 SJT AN YSES. MUS BE RETRNED TO U$F OR FILE: KOA-13 TEL: 7 -800-636-2674Vl DE AS JH BY US. ACAN OF

TH OE OF THS DOUMENT CONSTIS p~. OJECT COD DRAWING SHEE REREV DESCRIPTION DATE OWN CHKD ECN AGEMT TO THESE TERMS AND CONomONS. SCE: NTS 310036 3100368031 OF 2 2/I
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a. \ì ;¡I- POWER SUPPLY \ì .. ;¡ ~ - ~ SEE NOTE 1 

~ æ '" 5Q. ~8 Z 
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CD '" Q. J ..\ì ~ i ~ ~ ~ ;, u \ì 
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3 13/32" DIA HOLE 

3/32" 
ALUMINUM STRIP 

l 

.;w
'" 
-' I
;; 

3/4 

5/32" DIA HOLE 

2 PLACES 

o 
POTENTIOMETER MOUNTING BRACKET 

(FABRICATE DURING ASSEMBLY) 

COWPNl CONFIDEnA DESIGNER DATE TILE CONTROL PANEL ASSEMBLY 
CD" 
x 

THIS DOMENT AND Al INFORUTI CONTAINED 
HE AR TH PROP Of TH USfl1(R AND/OR
liS ..m ('ur". TH OESI COPT AN
INFORTI CQNAIEO HEREN AR PROETAR
TO US AND AR SUBMTT IN CONFIOE_ TH 

CHECKER DATE TRI -MITE TM-350A 

I oo
'" o 
I

N 

ÖI-
in 2 SEE SHEET 1 

RÈV DESCRIPTION 

05/06/04 

DATE OW CHKD 

SJT 

AP ECN 

_ARE NOT TRSFRA AN MUST BE USED ONy
FOR TH PURP FOR WH TH DOUY( tS 
EXESSY LOAED. THEY IiST NOT BE DIlOD. 
REPODCED. LOAED OR USED IN JI OTHERMAR WRTTN CONSENT
Of lI. DlEY BE USEO IN NtMA 51 OF US. AlLPATE . UP THE 0E1i 
OF US. TH DOME. ALON WITH Al COPES 
AND EXTRA. AND Al RETED NOTES AND 
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SJT 04/01/04 
I.GER DATE 
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LI L2 LJ

120 VAC -IØ-60Hz-20 AMP


I 480 VAC -3,Ø-60Hz
 2 WIRE POWER SUPPLY


I 1 1 3 WIRE POWER SUPPLY CONTROL PANEL POWER 
UNIT #1POWER PANEL ~ °2H~R~
 LI TERMINAl STRIP 

IN CONTROL PANEL

1BACKWASH i 1 1r- - - - - - - - - - - -I~- ~ ~-

PUMP N J" lA 
2 

w RUN COMMAND 'CRL. 3 
-0 FROM SYSTEM -- L _ _ _ _IU
vi CONTROL PANEL \5Q. - lA BACKWASH PUMP 

1 20 V / 60 HZ .. 1 5 lcR,\ PERMISSIVE SWITCH FROM CONTROL PANEL !ia i -i BLOWER PRESSURE SH 1A - "5y FROM SYSTEM
0- UNIT #1 1 I I 

SWITCH 05 6 
CONTROL PANEL 

.. EFFLUENT I 7 SH ADSORPTION CLARIFIERPUMP AOSORPTION CLARIFIER-0 I I L;Å I
L-- HIGH PRESSURE lA 501 FLUSH INITATE SWITCH eol I 10


~ I I 
480V PRIMARY'12 THHN SHUTDOWN SWITCH 8 

I 120V. SECONDARY
FILTER LOW LEVEL 9 SL FILTER HIGH HEAD 

LOSS 
I +QJ

PROTECTION & lA o SWITCH (VACUUM) 
Ir-__ I
LI¿1 TRANSFORMER DRAINDOWN SWITCH 10 

15 lcR,\ BACKWASH & ClAIFIER 
ANAlOG 

POWER TO TURBIDIMETER 1A - - "52 FLUSH PERMISSIVE FROM 1-0 INPUT SLOT 5': SYSTEM CONTROL PANEL
AIR 1
N 

ASSY - SEE 3100364016 2 PLC RAK 

_ _ -l _ _ _ 1_ MS P-502 B W PUMP 23 ~ 
1+4BLK

~ MS B-501 - BLOWER 2 

TERMINAL STRIP IN 24 
POWER PANEL MS P-SOI - UNIT I EFF. PUMP 25 ~2 

TURBIDITY28 TRANSMITTER 
2 UNIT #1 
2 

lA 
FILTER TO TURBIDITY TRANSMITTER WIRING

2WASTE VAlVE

74 
75 
2 

WASTE VALVE 76 
77 
78 
79 

FILTER 2 
AIR INLET 80 
VALVE 81 

" SP 
SP 
SP 
SP 

TIED TO 2 
SPARE OUTPUT TIED TO lA 

SPARE INPUT 
021 ~ 21 001 ~ 4 INFLUENT VAlVE & 

- CHEM. FEED PERMISSIVTIED TO 2 
SPARE OUTPUT TIED TO 1A 

SPARE INPUT 
022 ~ 22 015 ~ 16 ONLINE SIGNAL TO 

lA SYSTEM CONTROL PANELTIED TO 2 
SPARE OUTPUT TIED TO SPARE INPUT 

026 ~ 26 016 ~ 17 BACKWASH SIGNAL TO 
,; 1A SYSTEM CONTROL PANEL 
w TIED TO 2 

SPARE OUTPUT TIED TO SPARE INPUT 
a: 053 ~ 53 017 ~ 18 ClAIFIER FLUSH SIGNAl TO 
-- TIED TO 2 SYSTEM CONTROL PANEL.. SPARE OUTPUT 
:¡ 054 ~ 54 TRIMITE TURBIDITY AlAM OUTPUT48TIED TO

TlEO TO 
55 

SPARE OUTPUT 043 ~ 43 
SPARE INPUT - TO SYSTEM CONTROL PANEL2 

055 ~ 48TIED TO SPARE INPUT NOTES:TIED TO 2 
SPARE OUTPUT 044 ~ 44056 ~ 56 

2 TIED TO 48 1. GROUP .(LL # 1 TERMINAlS TOGETHER, GROUP ALL #2 TERMINALS
TIED TO 

57 
SPARE OUTPUT 046 ~ 196 

SPARE INPUT 
TOGETHER, CONNECT LIKE TERMINALS WITH JUMPER BAR ASSEMBLIES057 ~ 
PUT TERMINAL #3 BETWEEN #1'S AND #2'.
TIED TO 48 

SPARE INPUT 4_20 mA 
047 ~ 197 ANAlOG 

TERMINALS 2. SOLID LINE: FACTORY WIRING BY U. S. FILTER.

AlT DOTTD LINE: FIELD WIRING BY INSTAllNG CONTRACTOR 
501 EFFLUENT TURBIDIMETER


,_ _ _ _ AlUM PRE-FILTER 3. SEE DRAWING 3100367123 FOR 4-20 mA SIGNALS TO EFFLUENT AND

. CHEMICAl FEED SYSTEM FILTER TO WASTE VALVES.


,_ _ _ _ FLOW INPUT FROM

SYSTEM CONTROL PANEL


SHIELDS f


COlPAN CONDENl' DESIGNER DATE TInE ELECTRICAL ONE-LINE DIAGRAM 
TH DOUYENT AN AU IHfORTI CONTAINED


m HEIN AR TH PRO OF lH usLTE AN/OR.. iTS ArTES (-i. TH 0E COS AND 
CHECKER TRI~MITE TM-350AINFORTl CONTAINE HERN AR PROPAR DATE x TO US AND ARE sueunED IN CONDEE. Tl 

AR NOT TRSF AN WST BE USED ONY

fOR TH PU FOR WHH THE DOUMENT IS CLENT NASA JPL


aI EXPRESSlY tOND. TH WST NOT BE orOSEO. ENGINEER DATE 
a REPROO OR USED IN AN OTH SJT 04/01/0 PASADENA, CA
CD 4 ADDED TURBIOIlAETER POR SUPPLY CIRCUIT BREAER OS/25/04 SJT MANER N CONNT a OF US. USED IN Nl
I PATE-l OF US. .. MAER - ---- 441 MAIN STREETN 3 RED DRAWINGS PER us lAElACOR/ENROX/SHW CONFEENCE OS/20/04 SJT PATET RllS AR TH oo - -- - -OF US. lH OO, IiON wm.. AU COP ~==~.=~ STURBRIDGE. MA 01562 

AND EXTRTS. AND AU RELATED NOTES AND
 a~===::..Ö AN YSES. MUST BE RETRNED TO USF OR nLE: KOE-S ,- -- --- TEL: 1-800-6J6-2674 
VI 2 REVSED TAG NUMBERS TO MATCH PROJECT LIST. 05/06/04 SJT DETR, AS It BY USf. ACEPAN Of

TH DELJ OF THIS DOMENT CONsnTUTES PROJCT COD DRWING SHEET REV 
AGEEMENT TO THES TERMS AM CONDlT. SCAE: NTS 31 00'36REV DESCRIPTIN PATE OWN CHKD WV ECN 310'0'367122 OF 1 4 



FROM lKVA TRANSFORMER - 480V PRIMARY, 120V SECONDARY

(SEE POWER PANEL, DRAWING 3100368032)


lA 2 lA 2 

CIRCUIT CONT. FROM LOWER LEFT CIRCUIT CONT. FROM LOWER MIDDLE 

F-IA 
10 A FUSE INPUT MODULE - SLOT 1 OU TPU T MODULE - SLOT 2 

W 2nd MODULE TO LEFT OF CPU 3rd MODULE TO LEFT OF CPU.. 
"" 115 V 60 H Z SUPPLY
U i------lIn 20 , A 35 -- CA--1
I- 'lOA :o .. 

ON

~S100 0)
UNI T #1 OFF/ON I CLOSES UNI Ta. 11 

I- 21 SWI TCH 36 0) ~UNIT 1 BACKWASH INLET VALVE 
"" INPUT MODULE - SLOT 0


151 MODULE TO LEFT OF CPU OFF (OlD) (020) I (REF RUNG 99) 

IN SYSTEM Ii------l
CONTROL PANEL A 22 UNIT #1 I.D. 

CD SWITCHm i-~~-5~---
23 SS 001 

37 CD 1 ~ SPARE OU.WUT 

lA e_1 r~g-u (£ 
RUN COMMAND ~fb

12 

(011) (021) 

~ . II ,
FROM SYSTEM HI2 
CONTROL PANEL


(OOD) 

FLUSH MANUAL
-- 1324 o CD INITIA TE PUSHBUTTON 38 SPARE OUWUTCD ~ 
~ 3 1A (I CD SPARE INPUT 

PB 001 (012) (022) 

IN SYSTEM (001) ~002CONTROL PANEL

14 BACKWASH MANUAL 

25 o 0) INITIATE PUSHBUTTON 39i-~~-5-l--
BACKWASH PUMP


IN SYSTEM (013)lA e_1 r~g~4 
, II .

CD PERMISSIVE SWITCH 

(002) FROM SYSTEM CONTROL PANEL 

CONTROL PANEL , II . o 
i-~~-5;---

BACKWASH & CLARIFIER 
26 lA ~~-_1 r~g-l FLUSH PERMISSIVE FROM 40 3 BACKWASH PUMP P- 502 

BLOWER PRESSURE SYSTEM CONTROL PANEL MOTOR STARTER 
5 SWITCH (014) (023) 

27 lA ~ o SP ARE INPU T 41 BLOWER MOTOR B-501PSH 501 .I
UNIT #1 ADSORPTION/CLARIFIER STARTERlA-O~

N.iJ b C - ! (òõ) 
FLUSH INITIATE SWITCH (015)6 

i 

lA~
28 lA IT CD SPARE INPUT 42 5 UNIT #1 EFFLUENT PUMP P-501 

N.O. C i (005) 
UNIT #1 A/C HIGH PRESSUREPS~H501 (016) (025) 

MOTOR STARTERIA 8 . 57 SHUTDOWN SWITCH 
(UNIT #1 TURBIOIMETER SAMPLE

SOLENOID VALVE) 

29 lA ~ CD SPARE INPUT 43PSL 502 I CD ~ 2 SPARE OUWUT 
UNIT #1 FILTER HIGH


8 HEAOLOSS SWITCH (017) (026)
N.~~..-~ i- i (~) (BACKWASH INITATE) 30 NB 

i I 

~ w UNIT #1 FILTER LOW LEVEL
II 9 

44 I 7 HIGH TURBIDITY ALARM OUTPUTPROTECTION & DRAIN DOWN .. SWITCHI
~ I (027) I

10 31 45 , CB : 

L~'___J
32 

CIRCUIT CONT. ON SHEET 2 

UPPER LEFT 
lA . H US:

POWER TO TURBIDIMETERi----------i
11 ASSEMBL Y - SEE 3100364016

33 COOLING FAN POWERI I 2 lA (I
12 P~~~~~~~tE~LE ¡ ~N ¡ 
13 POWER SUPPLY ~ ~


24 VOC SUPPLY FOR
I II I OUWUT - SLOT 424 VCC 0
14 SHEET 2 CENTER 

: &: CIRCUIT CONT. ON UPPER RIGHT 

15 

L________-. 
CIRCUIT CONT. ON UPPER MIDDLE


COMPAN CONflDENTW DESIGNER DATE TITL ELECTRICAL SCHEMA TIC 
THiS DoUMENT AND Al JN~Ti CONAINEO


m H£ AR TH PRERT or TH USTE AN/OR,. IT AmTE rUSF'. THE DESIGN COEP AN 
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Only the items referenced in the Bils 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 arrval 
of the equipment. THIS REVIEW 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 durng installation 
must be touched up immediately to 
 prevent rusting. Sinall areas of steel 
exposed by paint damage inside the tan wil rust quickly when


submerged. 

Padding of some sort is recommended in thebottoin 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 tan with water. *


Steel chips from any drllng inside the tan should be removed


immediately. Steel chips wil cut the pa.iiit and become imbedded in 
shoes, carrng the daiage to allparts ofthttank...Exposedsteel in newly 
drilled holes should be coated with touch-up paint provided with the plant. 

Check for debris inside the underdrain headers in the fitér comparents. 
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 tans. * 

*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 fiter media for your TRI-MITE water treatment plant wil arve


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 

2 
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PLACING THE TRI-MITE 

A. PLACING THE TANK

Lifting provisions have been designed into each tan. The design is based 
on connecting lifting slings to the tan with shackles. Selection of lifting 
machinery and equipment proper for the size and weight of the tan shall 
be the responsibility of the customer's mil-wrights. The longest practical 
slings are recommended. 

Pads shall be such that the tan is level and, where more than one tan is 
shown on the Plans, all are at the same elevation. Pads 
 which are riot 
level and smooth may cause damaging stress in the tank plates and welds 
when the tans are filled with water. GroutìhgniaybeüsedtOcorrectany 
deficiencies in the 
 pads. 

Tank bottoms are not painted because protecting this surface dunng 
shipping and handling is not practicaL. Coal tarOT 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 tan 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 tan after placement. 

Position tan squarely on the pad and 
 make anyalignentnecessary 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 

* Theseweights do not include media (which is shipped separate). 
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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 Ibs. It 
can be placed in any fashion that is most convenient for you. 

Follow these steps:. 

1. Before you proceed, the influent valve must be installed and
closed. 

2. Make sure that the clarifier compartent 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, ru one to two 
feet (no more!) of water into the compartent. 

5. As media is poured, a small amount of fine dust may be rel~ased. 
It is recommended that anyone working in th~ immediate vicinity 
wear a paricle mask to prevent inhaling this materiaL. 

6. The easiest way to place media is to raise each gaylord up over the 
tan on a forklift. Then, cut open one side of the gaylord with a


utility knife, and let the material ru down into the tame You will 
need to cut though the plastic liner also. 
 A garden rake or hoe wil 
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 don't drop foreign material into the
tan with the media. If you do, be sure to .rel1ove it before 
proceeding. Be paricularly 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-01B 
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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 (I) 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 1/8". 

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 soit 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 120/240V, 60 Hz, 1 phase, service to the control panel as detailed 
on the electrcal drawings and techncal data sheet. This wil be provided 
by the transformer in the power paneL.


Make sure that you note the thee clearwelllevel switches which must be 
provided by others and wired to the control paneL. These are: 

-- Plant off (LSH 001) 
-- Backwashpermissive (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. . Ths is done with the 
programer panel and is described in the Operation and 
 Maintenance 
portion of this manuaL. 
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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 will 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 runinto 
a tee assembly, where it is mixed with service water. The mixture is then 
ru to the 
 injection point on the raw water line, using l/2in. O.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 tan 
supplied by USF. If your plant uses a liquid alum system, USF does not 
supply the storage tan or appurenances. In this case, ignore the 
references to the storage tan and mixers. 

The alum solution tan 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 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 tan rec.ommended by 
the manufacturer in order to 
 have the most effcient solution mixing. 
There are manufacturer's instrctions for the mixer in the Equipment Data 

10 
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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 tan 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 tan 
 is a direct drive, high speed 
agitator. The mixer comes disassembled for compactness in shipping.


You wil need the mixer,ashaft,.andtwopropellers. Everyhing 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 though. Tighten the clamping bolt in the drve 
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 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 .inthe tan recommended 
 by 
the manufacturer in order to have the most efficient solution mixing. 
There are manufacturer's instrctions for the mixer in the Equipment Data 
section of 
 this Owner's Manual which should be reviewed also before you 
start the mix: err up. 

Your hypochlorite feed system includes one chemical feed pump to be 
mounted on the tank cover. Wiring and connecting the pumps to the plant 
have been 
 covered earlier in this instrction. Assemble the nipples, tee, 
elbows, and the plastic valves to the fitting in the bottom of the tan as 
shown in the detail on the drawing. Install the 1/2 in. plug in the drain 
hole. 

12 
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The filter media should have been stored as described in the section 
covering media handling at the beginnng 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 
arves 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 wil be needed. A lift truck is almost essential. 

All electrcal, connections need to be complete. The plant needs to be 
ready to ru when the Technical Director arves. 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 
filter 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 wil explain the chart and the flow rate 
setting during the building ofthe filter. 

The Techncal Director wil direct you in building your filter to the 
MEDIA DESIGN-FILTER drawing in the ÚRA WIG section of this 
Owner's ManuaL. 

The USF Technical Director wil help you check out the whole plant 
BEFORE it is stared up. He will train and 
 check out your operator in the 
fuctioning ofthe plant when it is stared up. 

The next section of these instructions wil cover plant OPERATION AN 
MATENANCE. 

14 
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02 - Section 1 
Product Identification Material Safety Data Sheet

The Sherwin-Wiliams Co. Emergency telephone number

101 Prospect Ave. N.W. Information telephone number (216) 566-2917.~. Cleveland,OH 44115 Date of preparation (216) 566-2902

November 26, 2002 
"'2002. The Sherwin-Williams Co. 

COROTHANE(ß I Mo/sture Cur/ng urethanes 
- Section 2- ACGIH OSHA LOSO LCSO Vapor B65A15 B65G11 B65G10 B690210 

CRTHN/4 
CAS No. Hazardous Ingredients TLV PEL Units (Rat-Oral) (Rat) Pressure Part A Part F 

(percent by weight) -:STEL=- -:STEL=- mg/kg ppmf4hr. mm Zinc Galva-Pac Galva-Pac 
Primer Zinc Primer Zinc Pnmer Zinc Dust 

100-41-4 § Ethylbenzene 100 100 
-:125=- -:125=- ppm 3500 NAv 7.1 0.2 0.8 4 

1330-20-7 § Xylene 100 100 
-:150=- -:150=- ppm 4300 5000 5.9 5 20 

64742-95-6 Light Aromatic Hydrocarbons NAv NAv NAv NAv 3.8 2 
P 
E3 

108-67-8 1,3,5- Trimethylbenzene 25 25 ppm NAv NAv 2.0 3 
R 

3 c 
95-63-6 § 1,2.4-Trimethylbenzene 25 25 ppm NAv NAv 2.0 4 E 

1 5 
N

101-68-8 § 4,.4'-Diphenylmethane 0.005 ppm NAv NAvDlisocvanate 2 2 T7 
4083-64-1 p- Toluenesulfonyl Isocyanate NAv NAv NAv NAv 2 B 
9016-87-9 § Diphenylmethane Diisocyanate NAv NAv NA'o NAv 7 6 24Polvmer y 

7440-66-6 Zinc NAv NAv NAv NAv 53 76 100 W 
14808-60-7 Quartz 0.05 0.1 mgfm3 as 

NAv NAv 7 
E 

Resc. Dust i 
14807-96-6 Talc mg/m3 as 

G2 2 
Resp, Dust NAv NAv 4 

§ Chromium III Compound. (% Chromium) H 

0.6 (004) T 

§ Zinc Compound. (% Zinc! 
53 (51! 76 (74! 100 (97) 

Weight per Gallon (Ibs.) 
22.51 28.59 10.83 58.60 

Solids by Weight (%) 
88.5 91.8 65.1 100.0 

Solids by Volume (%) 
64.3 67.2 47.5 100.0 

VOC (Volatie Organic Compounds) - Ibs.lgal. 
2.58 2.35 3.77 0.00 

Photochemically Reactive

Yes Yes Yes No 

Flash Point (OF)

101 90 94 None 

DOL Storage Category 
2 1C 1C NAp 

Flammability Classification (Flammable - Combustible - Not Applicable) 
Combustible Flammable Flammable NAp 

HMIS (NFPA) Rating (health - flammabilty - reactivity) 
3' - 2 - 1 3' - 3 - 1 3' - 3 - 2 2-0-1 

§ Ingredient subject to the reporting requirements of the Superfund Amendments and Reauthorization Act (SARA) Section 313, 40 CFR 372.65 C 

~~~ MSDS Text Page Follows ~~~ 



Uretr-tanes
Ct.t(ùTHANE~ I Moisture Curin 
Section 3 - Hazards Identification 

ROUTES OF EXPOSURE - Exposure may be by INHALATION and/or SKIN or EYE contact, depending on 
conditons of use. To minimize exposure, follow recommendations for proper use, ventiation, and personal prolective 
equipment. 

EFFECTS OF OVEREXPOSURE. Irritation of eyes, skin and upper respiratory system. May cause nervous syslem 
depression. Exlreme overexposure may result in unconsciousness and possibly death. 

SIGNS AND SYMPTOMS OF OVEREXPOSURE - Headache, dizziness, nausea, and loss of coordination are 
indications of excessive exposure to vapors or spray mists. Redness and itching or burning sensation may indicate 
eye or excessive skin exposure. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE - May cause allergic respiralory and/or skin reaction in 
susceptible persons or sensitization. This effect may be delayed several hours after exposure. 

CANCER INFORMATION - For complele discussion of toxicology dala refer 10 Seclion 11. 
Secton 4 - First Aid Measures


If INHALED: If any breathing problems occur dunng use, LEAVE THE AREA and gel fresh air. If problems 
remain or occur later, IMMEDIATELY gel medical attenlion.

If on SKIN: Wash affected area Ihoroughly with soap and water. 
Remove contaminated clolhing and launder before re-use.

If in EYES: Flush eyes with large amounts of water for 15 minules. Get medical atlentlon. 
If SWALLOWED: Do not induce vomiting. Get medical attention Immediately. 
Section 5 - Fire Fighting MeasuresFLASH POINT LEL VEL
See TABLE 0.7 7.0 

FLAMMABILITY CLASSIFICATION - See TABLE 
EXTINGUISHING MEDIA - Carbon Dioxide, Dry Chemical, Foam 
UNUSUAL FIRE AND EXPLOSION HAZARDS - Closed containers may explode when exposed to exlreme heat. 

Application to hot surfaces requires special precautions. Dunng emergency conditions overexposure to 
decomposition products may cause a health hazard. Symptoms may nol be immediately apparent. Obtain 
medical attention. 

Dry zinc dust wil not ignile spontaneously. In conlact wilh atmospheric moisture, zinc dust can form an explosive 
mixture with air. When dampened in confined spaces, explosive concentrations of hydrogen may form. 

SPECIAL FIRE FIGHTING PROCEDURES - Full protective equipment including self-conlained breathing apparalus 
should be used. Water spray may be ineffective. If water is used, fog nozzles are preferable. Waler may be used to 
cool closed containers to prevenl pressure build-up and possible autolgnition or explosion when exposed to extreme 
heat. 
Section 6 - Accidental Release Measures 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED. Remove all sources of ignition. 
Ventiate the area. All personnel in the area should be protected as in Section 8. Cover spil wilh absorbenl materiaL.


Deactivate spiled matenal with a 10% ammonium hydroxide solution (household ammonia). After 10 minutes, 
collect in open conlainers and add more ammonia. Cover loosely. Wash spill area with soap and waler. 
Section 7 - Handling and Storage 

STORAGE CATEGORY - See TABLE 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING. Keep away from heat, sparks, and open flame. 

During use and unti all vapors are gone: Keep area ventilated - Do nol smoke - Extinguish all flames, pilot lights, and 
heaters. Turn off stoves, electric tools and appliances, and any other sources of ignition. Consult NFPA Code. Use 
approved Bonding and Grounding procedures. Keep container closed when not In use. Transfer only to approved 
conlainers with complete and appropriate labeling. Do not take inlernally. Keep out of the reach of children. 

Use enlire container at one time. Do not reseal opened conlainers conlaining Zinc dust. Do not transfer Zinc dusl 
to other containers. 
Section 8 - Exposure Controls/Personal Protection


PRECAUTIONS TO BE TAKEN IN USE - NO PERSON SHOULD USE THESE PRODUCTS, OR BE IN THE AREA 
WHERE THESE PRODUCTS ARE BEING USED, IF THEY HAVE CHRONIC (LONG-TERM) LUNG OR BREATHING 
PROBLEMS OR IF THEY EVER HAD A REACTION TO ISOCYANATES. 

Use only with adequate ventiation. Avoid contacl wilh skin and eyes. Avoid breathing vapor and spray mist. Wash 
hands after using. 

These coatings may contain materials classified as nuisance parllculates (listed "as Dust" In Seclion 2) which may 
be present at hazardous levels only during sanding or abrading of the dried film. If no specific dusls are listed in 
Section 2, the applicable limits for nuisance dusts are ACGIH TLV 10 mg.lm3 (total dust), 3 mg.lm3 (respirable 
fraclion), OSHA PEL 15 mg./m3 (total dust), 5 mg.lm3 (respirable fraction). 

VENTILATION - Local exhaust preferable. General exhaust acceptable if the exposure to materials in Section 2 is 
maintained below applicable exposure limits. Refer to OSHA Standards 1910.94,1910.107, 1910.108. 

RESPIRATORY PROTECTION - Where overspray is present, a positive pressure air supplied respirator (TC19C 
NIOSH/MSHA approved) should be worn. If unavailable, a properly fitted organic vapor/particulate respiralor 
approved by NIOSH/MSHA for protection against materials in Section 2 may be effeclive. Follow respirator 
manufacturer's directions for use. Wear the respirator for the whole time of spraying and unti all vapors and mists 
are gone. NO PERSONS SHOULD BE ALLOWED IN THE AREA WHERE THIS PRODUCT IS BEING USED UNLESS 
EQUIPPED WITH THE SAME RESPIRATOR PROTECTION RECOMMENDED FOR THE PAINTERS. 

CRltlN/4 
When sanding, wirebrushing, abrading, burning or welding the dried film, wear a particulate respirator approved by 

NIOSH/MSHA for prolectlon against non-volatie materials in Section 2. 
PROTECTIVE GLOVES. Wear gloves which are recommended by glove supplier for protection against malerials in 

Seclion 2.


EYE PROTECTION - Wear safely speclacles with unperforated sideshields. 
OTHER PROTECTIVE EQUIPMENT. Use barrier cream on exposed skin. 
OTHER PRECAUTIONS - Inlentional misuse by deliberately concentraling and inhaling the contents can be harmful 

orfata!. 
Section 9 - Physical and Chemical Properties 
PRODUCT WEIGHT See TABLE EVAPORATION RATE Slower than ether
SPECIFIC GRAVITY 1.30 -7.05 VAPOR DENSITY Heavier than air
BOILING POINT 277 - 360 'F MELTING POINT Nol Available 
VOLATILE VOLUME 0 - 52 % SOLUBILITY IN WATER Nol Available 

Section 10 - Stabilty and Reactivity


STABILITY - SIable 
CONDITIONS TO AVOID - Avoid conlamination of Zinc dust or Zinc-containing mixtures with water. Avoid excess 
dusting of Zinc dust portions. 
INCOMPATIBILITY - Contamination with Water, Alcohols, Amines and other compounds which react with Isocyanates. 
may result in dangerous pressure in, and pOSSible bursting of, closed containers. 
HAZARDOUS DECOMPOSITION PRODUCTS - By fire: Carbon Dioxide. Carbon Monoxide, Oxides of Nitrogen, 
possibility of Hydrogen Cyanide, Oxides of Melals in Seclion 2 
HAZARDOUS POLYMERIZATION - Will not occur 
Section 11 - Toxicological Information 

CHRONIC Health Hazards - Ethylbenzene is classified by IARC as possibly carcinogenic to humans (2B) based on 
inadequate evidence in humans and sufficient evidence in laboralory animals. Lifetime inhalation exposure of rats 
and mice to high ethylbenzene concenlrations resulted in increases in cerlain Iypes of cancer, including kidney tumors 
In rals and lung and liver lumors in mice. These effecls were nol observed in animals exposed to lower 
concentrations. There is no evidence thaI elhylbenzene causes cancer in humans. 

Crystallne Silica (Quarlz, Crislobalie) is listed by ¡ARC and NTP. Long term exposure to high levels of silca dust, 
which can occur only when sanding or abrading Ihe dry film, may cause lung damage (silicosis) and possibly cancer. 

Prolonged overexposure to solvent ingredients in Section 2 may cause adverse effects to the liver, urinary, and 
reproductive systems. 

Persons sensitive to isocyanales will experience Increased allergic reaction on repeated exposure. 
Reports have associated repealed and prolonged overexposure to solvenls wilh permanent brain and nervous

syslem damage. 
Section 12 - Ecological Information 

No dala available. 

Section 13 - Disposal Considerations


WASTE DISPOSAL METHOD. Waste from B69D210 is not hazardous as defined under Ihe Resource 
Conservation and Recovery Act (RCRA) 40 CFR 261. 

Waste from Ihe other producls listed on this sheet may be hazardous as defined under the Resource Conservation 
and Recovery Act (RCRA) 40 CFR 261. Waste musl be lesled for ignitabilty 10 determine the applicable EPA 
hazardous waste numbers. Wasle from products containing Chromium must also be lested for exlractabilty. 

Incinerate all products in approved facilty. Do not incinerate closed container. Dispose of in accordance with 
Federal, Slate/Provincial, and Locai regulations regarding pollution. 

Section 14 - Transport Information


No data available. 

Section 15 - Regulatory Information


CALIFORNIA PROPOSITION 65. WARNING: These products, except for B69D210, contain chemicals known to 
the Stale of California to cause cancer and birth defecls or olher reproductive harm. B69D210 contains a chemical 
known to the State of California to cause cancer. 

TSCA CERTIFICATION - All chemicals in these producls are listed. or are exempl from listing, on the TSCA 
Inventory. 

Section 16 - Other Information


These products have been classified in accordance with Ihe hazard crlIeria of the CPR and the MSDS contains all 
of the information required by the CPR. 

The above information perlains to these prOducts as currently formulaled, and is based on the information available 
at this lime. Addition of reducers or other additives to these products may subslanlially alter the composition and 
hazards of the product. Since conditions of use are outside our control, we make no warranties, express or implied, 
and assume no liabiliy in connection with any use of Ihis Information. 
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COROTHANECI I
an ~ 5.11 

Certified to
Marne ANSI/NSF 61 GALVAPAC ZINC PRIMER 
PART A B65G10 BINDERCoatings 
PART F B690210 ZINC DUST 

PRODUCT INFORMATION Revised 12/02 

PRODUCT DESCRIPTION 

COROTHANE I GALVAPAC ZINC PRIMER is a two component, 
VOC compliant, moisture curing urethane zinc-rich primer that 
contains micaceous iron oxide, designed for low tempera
ture application to blast cleaned or power tool cleaned steel 
surfaces. 
. Low temperature application - down to 20°F 
. NSF approved to Standard 61 for potable water (tanks of 

5,000 gallons and larger - untopcoated) 
Easy to apply and recoat 

. Usable for immersion service with recommended top 
 coated 

. Resistant to mud cracking 

. Abrasion and chemical resistant 

. Meets Class B requirements for Slip Coeffcient and Creep


Resistance, .54


PRODUCT CHARACTERISTICS 

Finish: Flat 

Color: Gray 

Volume Solids: 67% :! 2%, mixed 

Weight Solids: 91.7% :! 2% 

VOC (calculated): -=340 g/L; 2.8 Ib/gal, mixed 

Mix Ratio: 2 components; pre measured 
2.75 gallon mix 

Zinc Content in Dry Film: 83% :!2% by weight 

Recommended Spreading Rate per coat:Wet mils: 4.5 - 6.8Dry mils: 3.0 - 4.0
Coverage: 268 - 358 sq fUgal approximate 

Drying Schedule ~ 5.0 mils wet ~ 50% RH: 
~ 40DF ~ 77DF ~100DF


To touch: 45 minutes 20 minutes 10 minutes

To recoat (minimum), atmospheric service: 

8 hours 4-6 hours 1 hour

To recoat (minimum), immersion service: 

24 hours 12 hours 10 hours

To cure, atmospheric service: 

5 days 3 days 1 day

To cure, immersion service: 

14 days 7 days 5 days

Dryng time is temperature, humidity, and fim thickness dependent. 
For Potable Water Service, allow a minimum cure time of 7 days (Q77°F 
prior to placing in service. Sterilize and rinse per AWWA C652-92. 

Shelf Life: Part A - 12 months 
unopened, at 77"F Part F - 24 months 

Flash Point: 94°F, PMCC 

Reducer/Clean Up: Reducer #15, R7K15 

Polyurethane 5.11 

RECOMMENDED USES


. Immersion Service - potable water: Meets NSF Standard

61 for use in potable water storage and Federal EPA require
ments for composition of coatings used in potable water. 

. On steel where resistance to rust or corrosion undercuttng 
is required 

. As a primer in a urethane coating system for bridges, tanks, 
chemical, and marine structures 

. Ideal for priming water assisted abrasive blasted surfaces


where flash rusting or blooming limits the use of conven
tional zinc rich coatings 

. As a spot primer on hand and power tool cleaned surfaces


for lead overcoating systems 
. Not for use with cathodic protection


PERFORMANCE CHARACTERISTICS 

System Tested: (unless otherwise indicated)
Substrate: Steel

Surface Preparation: SSPC-SP5

1 ct. Corothane i GalvaPac Zinc Primer (Q3.5 mils dft


1 cl. Corothane I Mio-Aluminum (Q3.0 mils dft


Abrasion Resistance: 
Method: ASTM 04060, CS17 wheel, 1000 cycles, 1 kg load 
Result: 45 mg loss

Adhesion (Zinc Only): 
Method: ASTM 04541

Result: 1943psi

Corrosion Weathering: 
Method: ASTM 05984,15 cycles, 5000 hours 
Result: Rating 10 per ASTM 0610 for Rusting (field)


Result: Rating 10 per ASTM 0714 for Blistering


Direct Impact Resistance (Zinc Only): 
Method: ASTM 02794

Result: 160 in. lb. 
Dry Heat Resistance: 
Method: ASTM 02485

Result: 300°F continuous, 350°F intermillent


Flexibility: 
Method: ASTM 0522, 180. bend, 1/4" mandrel 
Result: Passes

Moisture Condensation Resistance (Zinc Only): 
Method: ASTM 04585, 1 OO.F, 4000 hours 
Result: Rating 10 per ASTM 0610 for Rusting


Result: Rating 10 per ASTM 0714 for Blistering


Pencil Hardness: 
Method: ASTM 03363

Result: 2H (zinc only)


Salt Fog Resistance (Zinc Only): 
Method: ASTM B117, 5000 hours 
Result: Rating 10 per ASTM 0610 for Rusting


Result: Rating 10 per ASTM 0714 for Blistering


Slip Coefficient (Zinc Only): 
Method: AISC Specification for Structural Joints Using ASTM 

A325 or ASTM A490 Bolts 
Result: Class B, .54


Wet Heat Resistance:


Method: Non-immersion

Result: 190°F


continued on back 
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Certified to GALVAPAC ZINC PRIMERMarne ANSI/NSF 61 

Coatings PART A B65G10 BINDER 

PART F B690210 ZINC DUST 

PRODUCT INFORMATION 
RECOMMENDED SYSTEMS


Immersion Service (Potable Water) 
Steel: 
1 ct. Corothane I GalvaPac Zinc Primer


~ 3.0 - 4.0 mils dft 
(5,000 gallon minimum tank size) 

Steel: 
1 ct. Corothane I GalvaPac Zinc Primer


~ 3.0 - 4.0 mils dft 
2 cts. Hi-Solids Catalyzed Epoxy


~ 5.0 - 6.0 mils dfUct 
(20,000 gallon minimum tank size) 

Other acceptable topcoats


Epoxide II Low Temp 
Epoxide HS 
Tank Clad HS 

Immersion Service (Non-Potable Water) 
Steel: 
1 ct. Corothane I GalvaPac Zinc Primer 

~ 3.0 - 4.0 mils dft 

SURFACE PREPARATION


Surface must be clean, dry, and in sound condition. Remove 
all oil, dust, grease, dirt, loose rust, and other foreign material 
to ensure adequate adhesion. 

Refer to product Application Bulletin for detailed surface prepa
ration information.


Minimum recommended surface preparation: 
Iron & Steel 

Atmospheric: SSPC-SP6, 2 mil profile 
Immersion, with recommended topcoat: 

SSPC-SP10, 2 mil profie 
Spot PrimelTouch-Up: SSPC-SP3


TINTING 

Do not tint. 

ApPLICATION CONDITIONS 

Temperature: 
air and surface: 20°F minimum, 100°F maximum 
material: 45°F minimum 

at least 5°F above the dew point. 
Do not apply over surface ice 

Relative humidity: Can be applied at relative humidi
ties up to 99%. 

Refer to product Application Bulletin for detailed application 
information. 

éRDERING.INFORMATION 

Packaging: 
Part A: 1.73 gallons in a 3 gallon container 
Part F: 60 Ib zinc dust 

Weight per gallon: 28.5 :I 0.2 Ib 

SAFETYP~EbAUTIØNS 

Refer to the MSDS sheet before use. 

Published technical data and instructions are subject to change 
without notice. Contact your Sherwin-Williams representative 
for additional technical data and instructions. 

Min. tank size 
20,000 gallons 
20,000 gallons 
60,000 gallons 

2 cts. Corothane I Coal Tar em 5.0 - 7.0 mils dftct 

Atmospheric Service 
Steel: Moderate Service 
1 ct. Corothane i GalvaPac Zinc Primer


~ 3.0 - 4.0 mils dft 
1-2 cts. Corothane I Aliphatic Finish Coat 

~ 2.0 - 3.0 mils dfUct 
or Corothane i MID-Aluminum em 2.0 - 3.0 mils dfUct

or Corothane I HS ~ 2.0 - 3.0 mils dftct


Steel: Moderate Service, Rapid Return to Service 
1 ct. Corothane I GalvaPac Zinc Primer


~ 3.0 - 4.0 mils dft 
1 ct. Fast Clad Urethane em 6.0 - 9.0 mils dft


Steel: Severe Service 
1 ct. Corothane I GalvaPac Zinc Primer


~ 3.0 - 4.0 mils dft 
1 ct. Corothane I Mastic em 2.5 - 3.5 mils dft 
1 ct. Corothane I Aliphatic Finish Coat


~ 2.0 - 3.0 mils dft 

Previously Painted Steel: 
(including red lead overcoatings)

Spot prime bare steel with 1 coat of Corothane I GalvaPac 
Zinc Primer


1 ct. Corothane I Mastic ~ 2.5 - 3.5 mils dft


1 ct. Corothane I Aliphatic Finish Coat


~ 2.0 - 3.0 mils dft 

The systems listed above are representative of the product's 
use. Other systems may be appropriate. 
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COROTHANECI I 

Certified to
Marne ANSI/NSF 61 GALVAPAC ZINC PRIMER 
PART A B65G10 BINDERCoatings 
PART F B690210 ZINC DUST 

APPLICATION BULLETIN Revised 12/02


SURFACE PREPARATION


Surface must be clean, dry, and in sound condition. Remove 
all oil, dust, grease, dirt, loose rust, and other foreign material 
to ensure adequate adhesion. 

Iron & Steel (immersion service) 
Remove all oil and grease from surface by Solvent Cleaning 
per SSPC-SP1. Minimum surface preparation is Near White 
Metal Blast Cleaning per SSPC-SP10. Blast clean all surfaces 
using a sharp, angular abrasive for optimum surface profile 
(2 mils). Remove all weld spatter and round all sharp edges 
by grinding a minimum 1/4" radius. Prime any bare steel the 
same day as it is cleaned or before flash rusting occurs. 

Iron & Steel (atmospheric service) 
Remove all oil and grease from surface by Solvent Cleaning 
per SSPC-SP1. Minimum surface preparation is Commercial 
Blast Cleaning per SSPC-SP6. For better performance, use 
Near White Metal Blast Cleaning per SSPC-SP1 O. Blast clean 
all surfaces using a sharp, angular abrasive for optimum sur
face profie (2 mils). Prime any bare steel the same day as it is 
cleaned or before flash rusting occurs. 

Previously Painted Surfaces 
If in sound condition, clean the surface of all foreign materiaL. 
Smooth, hard, or glossy coatings and surfaces should be dulled 
by abrading the surface. Apply a test area, allowing paint to 
dry one week before testing adhesion. If adhesion is poor, or if 
this product attacks the previous finish, removal of the previ
ous coating may be necessary. If paint is peeling or badly weath
ered, clean surface to sound substrate and treat as a new 
surface as above.


Polyurethane 5.11A 

ApPLICATION CONDITIONS 

Temperature: 
air and surface: 20°F minimum, 100°F maximum 
material: 45°F minimum 

at least 5°F above the dew point. 
Do not apply over surface ice 

Relative humidity: Can be applied at relative humidi
ties up to 99%. 

ApPLICATION EQUIPMENT 

The following is a guide. Changes in pressures and tip sizes 
may be needed for proper spray characteristics. Always purge 
spray equipment before use with listed reducer. Any reduction 
must be compatible with the existing environmental and ap
plication conditions. 

Reducer/Clean Up ........... Reducer #15, R7K15


Airless Spray 
Pump............................ 30:1

Pressure ...................... 1800-2000 psi

Hose ........................... 1/4" 10

Tip ............................... .015" - .019"

Filter ............................ 60 mesh

Reduction ..................... As needed up to 10% by volume


Conventional Spray
Unit .............................. Graco Binks

Gun ............................... 900 95

Fluid Nozzle ................. 070 66/65

Air Nozzle ...................... 947 66PR

Atomization Pressure.. 60-70 psi 60-70 psi


Fluid Pressure ............. 15-20 psi 15-20 psi

Reduction .................... As needed up to 10% by volume


Brush 
Brush ............................ Natural bristle

Reduction ..................... As needed up to 10% by volume


Roller 
Cover ............................ 3/8" natural or synthetic with


phenolic core 
Reduction ..................... As needed up to 10% by volume


If specific application equipment is listed above, equivalent 
equipment may be substituted. 

continued on back 
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BINDERCoatings P ART A B65G10 
PART F B690210 ZINC DUST 

APPLICATION BULLETIN 
ApPLICATION PROCEDURES 

Surface preparation must be completed as indicated. 

Corothane I - GalvaPac Zinc Primer comes in 2 premea
sured containers which when mixed provides 2.75 gallons of 
read-to-apply materiaL.


Mixing Instructions: Thoroughly agitate Binder Part A. Using


continuous air driven agitation, slowly mix all 60 Ibs. of Zinc 
Dust, B69D210, Part F into Binder Part A until mixture is com
pletely uniform. After mixing, pour mixture through 30-60 mesh 
screen. Mixed material must be used within 8 hours. Do not 
mix previously mixed material with new. 

If reducer solvent is used, add only after both components 
have been thoroughly mixed. 

Apply paint at the recommended fim thickness and spreading 
rate as indicated below:


Recommended Spreading Rate per coat:Wet mils: 4.5 - 6.8Dry mils: 3.0 - 4.0
Coverage: 268 - 358 sq ftgal approximate 

Drying Schedule (i 5.0 mils wet (i 50% RH: 
(i 40°F (i 77°F (i100°F


To touch: 45 minutes 20 minutes 10 minutes

To recoat (minimum), atmospheric service: 

8 hours 4-6 hours 1 hour

To recoat (minimum), immersion service: 

24 hours 12 hours 10 hours

To cure, atmospheric service: 

5 days 3 days 1 day

To cure, immersion service: 

14 days 7 days 5 days

Drying lime is temperature, humidity, and fim thickess dependent. 
For Potable Water Service, allow a minimum cure time of 7 days (§ 77°F 
pnor to placing in service. Slenlize and rinse per AWWA C652-92. 

Application of coating above maximum or below minimum rec
ommended spreading rate may adversely affect coating per
formance. 

CLEAN UP,lNSTRUÇi,:TIONS 

Clean spills and spatters immediately with Reducer #15, 
R7K15. Clean tools immediately after use with Reducer #15, 
R7K15. Follow manufacturer's safety recommendations when 
using any solvent. 

PERFORMANCE Tips


Stripe coat all crevices, welds, and sharp angles to prevent 
early failure in these areas. 

When using spray application, use a 50% overlap with each 
pass of the gun to avoid holidays. bare areas, and pinholes. If 
necessary, cross spray at a right angle. 

Spreading rates are calculated on volume solids and do not 
include an application loss factor due to surface profie, rough
ness or porosity of the surface, skill and technique of the ap
plicator, method of application, various surface irregularities, 
material lost during mixing, spilage, overthinning, climatic 
conditions, and excessive film build. 

Excessive reduction of material can affect fim build, appear
ance, and adhesion.


In order to avoid blockage of spray equipment, clean equip
ment before use or before periods of extended downtime with 
Reducer #15, R7K15.


Pour a small amount of Reducer #15, R7K15 over the top of 
the paint in the can to prevent skinning or gellng. 

Place a temporary cover over the pail to keep excessive mois
ture, condensation, fog, or rain from contaminating the coat
ing. 

Do not use continuous agitation. 

For Potable Water Service, allow a minimum cure time of 7 
days (§ 77°F prior to placing in service. Sterilze and rinse per 
AWWA C652-92. 

It is recommended that partially used cans not be sealed! 
closed for use at a later date. 

An intermediate coat is recommended to provide a uniform 
appearance of the topcoat. 

Not for use with cathodic protection. 

Refer to Product Information sheet for additional performance 
characteristics and properties. 

SAFETY PRECAUTIONS


Refer to the MSDS sheet before use. 

Published technical data and instructions are subject to change 
without notice. Contact your Sherwin-Willams representative 
for additional technical data and instructions. 



02 - Section 1 

Product Identifcation 

.Wl. 
Material Safety Data Sheet
The Sherwin-Wiliams Co. Emergency telephone number

101 Prospect Ave. N.W. Information telephone number (216) 566-2917Cleveland,OH 44115 Date of preparation (216) 566-2902

June 11, 2002 

~2002. The Sherwin-Williams Co. 

DURA-PLATE(ß 235 Multi-Purpose Epoxy
 867-235 
- Section 2- ACGIH OSHA LD50 LC50 Vapor 

B67W235 B67T235 B67 A235 B67B235 B67H235 B67R235 B67V235CAS No. Hazardous Ingredients TLV PEL Units (Rat-Oral) (Rat) Pressure Part A Part A Part A Part A Part A Part A PartB 
(percent by weight) -oSTEL=- -OSTEL=- mg/kg ppm/4hr. mm 

Mil White Ultradeep Haze Red
Tint Base Tint Base Gray

64742-88-7 Mineral Spirits. 100 100 ppm NAy NAY 2.0 0: 3% due to tinting 

Black Buff Oxide Hardener 

1 08-65-6 1-Methoxy-2-Propanol Acetate NAY NAv 8500 NAv 1.8 0: 5% due to tinting 
100-41-4 § Ethylbenzene 100 100 

o:125=- -o125=- ppm 3500 NAv 7.1 0.3 
1330-20-7 § Xylene. 100 100 

0.3 0.3 0.3 0.3 0.3 0.4 
-o150=- o:150=- ppm 4300 5000 5.9 2 2 2 2 2 2 164742-95-6 Light Aromatic Hydrocarbons. NAv NAv NAv NAv 3.8 2 2 2 2 2 2 6 P98-82-8 § Cumene. 50 50 ppm 1400 NAY 10.0 E 

108-67-8 1.3,5- Trimethylbenzene 25 25 ppm NAv NAY 2.0 2 

1 
R 

2 2 2 2 2 8 c
95-63-6 § 1.2.4-Trimethylbenzene 25 25 ppm NAv NAv 2.0 E3 3 3 3 3 3 12 N71-36-3 § 1-Butanol C 50 C 50 ppm (skin) 790 8000 5.5 3 3 3 3 3 3110-43-0 Methyl n-Amyl Ketone. 50 100 ppm 1670 NAY 2.1 5 

5 T 

107-15-3 Ethylenediamine. 10 ppm (skin) NAY NAv 10.7 

4 4 5 5 4 B 

y 

90-72-2 Tri( d imethylami nomethyl)phenol. NAv NAv 1200 NAv 
1 

W 
Proprietary Epoxy Polymer. NAv NAv NAY NAv 22 26 23 24 23 23 

5 
E 

Proprietary Urethane Polymer. NAv NAv NAY NAY 3 4 

i 

4 4 3 3 
G 

Proprietary Polyamine. NAY NAY NAy NAv 
H 

14807 -96-6 Talc 2 2 mg/m3 as 59 T 

ResD. Dust NAY NAv 11 30 27 32 25 3312001-26-2 Mica mg/m3 as3 3 
ResD. Dust NAv NAY 8 12 10 13 10 1013463-67-7 Titanium Dioxide. 10 10(5) mg/m3 as Dust 

(Resp. Fraction) NAy NAv 29 0-5 8 10
1333-86-4 Carbon Black. 3.5 3.5 mg/m3 NAy NAv 0-2 0-2 0.1 0.4 

Weight per Gallon (Ibs.) 
12.69 11.50 12.05 11.78 12.20 12.12 7.88Solids by Weight (%) 
83.0 82.9 82.3 82.0 82.6 82.5 63.8Solids by Volume (%) 
69.2 71.8 69.7 69.8 69.7 69.8 60.5vac (Volatile Organic Compounds) - Ibs./gal. 
2.15 1.97 2.12 2.11 2.12 2.11 2.85

Flash F'oint (OF) 
115 115 115 115 115 115 117HMIS (NFPA) Rating (health - flammabilty - reactivity) 2"-2-0 2"-2-0 2" - 2 - 0 2" - 2 - 0 2" - 2 - 0 2* - 2 - 0 3. - 2 - 0

§ Ingredient subject to the reporting requirements of the Superfund Amendments and Reauthorization Act (SARA) Section 313, 40 CFR 372.65 C 



DURA-PLATE~ 235 Multi-Purpose Epoxy

Section 3 - Hazards Identifcation 

ROUTES OF EXPOSURE - Exposure may be by INHALATION and/or SKIN or EYE contact, depending on 
conditions of use. To minimize exposure, follow.recommendatlons for proper use, ventilation, and personal protective 
equipment. 

EFFECTS OF OVEREXPOSURE - May cause nervous system depression. Extreme overexposure may result In 
unconsciousness and possibly death. 

B67V235 Hardener causes burns on contact with skln.or eyes, and severe Irritation of the upper respiratory system. 
Other products listed on this sheet cause irritation of eyes, skin and upper respiratory system. 

SIGNS AND SYMPTOMS OF OVEREXPOSURE - Headache, dizziness, nausea, and loss of coordination are 
indicetions of excessive exposure to vapors or spray mists. Redness and Itching or burning sensation may Indicate 
eye or excessive skin exposure. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE - May cause allergic skin reaction In susceptible persons 
or skin sensitization. 

CANCER INFORMATION - For complete discussion of toxicology data refer to Section 11. 

Section 4 - Firs Aid Measures 
If INHALED: If affected, remove from exposure. Restore breathing. Keep warm and quiet. 
If on SKIN: Wash affected area thoroughly with soap and water. 

Remove contaminated clothing and launder before re-use. 
If In EYES: Flush eyes with large amounts of water for 15 minutes. Get medical attention. 
If SWALLOWED: Do not induce vomiting. Get medical attention Immediately. 

Section 5 - Fire Fighting MeasuresFLASH POINT LEt
 UELSee TABLE 0.7 16.6 
FLAMMABILITY CLASSIFICATION - Combustible, Flash above 99 and below 200 'F 
EXTINGUISHING MEDIA - Carbon Dioxide, Dry Chemical, Foam 
UNUSUAL FIRE AND EXPLOSION HAZARDS - Closed containers may explode when exposed to extreme heat. 

Application to hot surfaces requires special precautions. During emergency conditions overexposure to 
decomposition products may cause a health hazard. Symptoms may not be immediately apparent. Obtain 
medical attention. 

SPECIAL FIRE FIGHTING PROCEDURES - Full protective equipment Including self-contained breathing apparatus 
should be used. Water spray may be ineffective. If water is used, fog nozzles are preferable. Water may be used to 
cool closed containers to prevent pressure buiJd~up and possible autoignition or explosion when exposed to extreme 
heat. 

Section 6 - Accidental Release Measures 
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED - Remove all sources of ignition. 

Ventiate the area. Remove with inert absorbent. 

Section 7 - Handling and Storage 
STORAGE CATEGORY - DOL Storage Class ii 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING - Contents are COMBUSTIBLE. Keep away from 

heat and open flame. Consult NFPA Code. Use approved Bonding and Grounding procedures-. Keep container 
closed when not In use. Transfer only to approved containers with complete and appropriate labeling. Do not take 
internally. Keep out of the reach of children. 

Section 8 - Exposure Controls/Personal Protection


PRECAUTIONS TO BE TAKEN IN USE - Use only with adequate ventiation. Do not get in eyes or on skin.


Avoid breathing vapor and spray mist. Wash hands after using. 
These coatings may contain materials classified as nuisance particulates (listed "as Dust" in Section 2) which may 

be present at hazardous levels only during sanding or abrading of the dried film. If no specific dusts are listed in 
Section 2, the applicable limits for nulsancè dusts are ACGIH TL V 10 mg.Jm3 (total dust), 3 mg.Jm3 (respirable 
fraction), OSHA PEL 15 mg.Jm3 (total dust), 5 mg.Jm3 (respirable fraction). 

VENTILATION. Local exhaust preferable. General exhaust acceptable if the exposure to materials in Section 2 is 
maintained below applicable exposure limits. Refer to OSHA Standards 1910.94,1910.107,1910.108. 

RESPIRATORY PROTECTION - If personal exposure cannot be controlled below applicable limits by ventiation, 
wear a properly fitted organic vapor/particulate respirator approved by NIOSH/MSHA for protection against materials 
in Section 2. 

When sanding or' abrading the dried film, wear a dusUmlst respirator approved by NIOSH/MSHA for dust which may 
be generated from this product, underlying paint. or the abrasive. 

867-235 
PROTECTIVE GLOVES. To prevent skin contact, wear gloves which are recommended by glove supplier for 

protection against materials in Section 2. 
EYE PROTECTION - To prevent eye contact, wear safety spectacles with unperforated sideshlelds. 
OTHER PROTECTIVE EQUIPMENT - Use barrier cream on exposed skin. 
OTHER PRECAUTIONS - These products must be mixed with other components before use. Before opening the 

packages, READ AND FOLLOW WARNING LABELS ON ALL COMPONENTS. Intentional misuse by deliberately 
concentrating and Inhaling the contents can be harmful or fataL.


Section 9 - Physical and Chemical Properties 
PRODUCT WEIGHT See TABLE 
SPECIFIC GRAVITY 0.95 -1.53
BOILING POINT 243 - 360 'F 
VOLATILE VOLUME 28 - 39 % 

EVAPORATION RATE 
VAPOR DENSITY 
MELTING POINT 
SOLUBILITY IN WATER 

Slower than ether 
Heavier than air 
Not Available 

Not Available 
PHOTOCHEMICALLY REACTIVE Yes 

Section 10 - Stability and Reactivity 

STABILITY. Stable 
CONDITIONS TO AVOID - None known. 
INCOMPATIBILITY - None known. 
HAZARDOUS DECOMPOSITION PRODUCTS - By fire: Carbon Dioxide, Carbon Monoxide 
HAZARDOUS POLYMERIZATION - Wil not occur 

Section 11 - Toxicological Information 
CHRONIC Health Hazards - Carbon Black is classified by IARC as possibly carcinogenic to humans (group 2B) 

based on experimental animal data, however, there is insufficient evidence in humans for its carcinogenicity. 
Ethylbenzene is classified by IARC as possibly carcinogenic to humans (2B) based on inadequate evidence in 

humans and suffcient evidence in laboratory animals. Lifetime inhalation exposure of rats and mice to high 
ethylbenzen.. concentrations resulted in increases in certain types of cancer, Including kidney tumors in rats and lung 
and liver tumors in mice. These effects were not observed in animals exposed to lower concentrations. There is no 
evidence that ethylbenzene causes cancer in humans. 

Prolonged overexposure to solvent ingredients in Section 2 may cause adverse effects to the liver, urinary and 
reproductive systems. 

Rats exposed to titanium dioxide dust at 250 mg.lm3 deveioped lung cancer, however, such exposure levels are not 
attainable in the workplace. 

Reports have associated repeated and prolonged overexposure to solvents with permanent brain and nervous 
system damage. 

Section 12 - Ecological Information 
No data available. 

Section 13 - Disposal Considerations


WASTE DISPOSAL METHOD - Waste from these products may be hazardous as defined under the Resource 
Conservation and Recovery Act (RCRA) 40 CFR 261. Waste must be tested for ignitability to determine the 
applicable EPA hazardous waste numbers. 

Incinerate in approved faciliy. Do not incinerate' closed container. Dispose of in accordance with Federal, 
State/Provincial, and Local regulations regarding pollution. 

Section 14 - Transport Information


No data available. 

Section 15 - Regulatory Information


CALIFORNIA PROPOSITION 65 - WARNING: These products contain chemicals known to the State of California 
to cause cancer and birth defects or other reproductive harm. 

TSCA CERTIFICATION - All chemicals in these products are listed, or are exempt from listing, on the TSCA 
Inventory. 

Section 16 - Other Information


These products have been classified in accordance with the hazard criteria of the CPR and the MSDS contains all 
of the information required by the CPR. 

The above information pertains to these products as currently formulated, and is based on the Information available 
at this time. Addition of reducers or other additives to these products may substantially alter the composition and 
hazards of the product. Since conditions of use are outside our control, we make no warranties, express or implied, 
and assume no liability In connection with any use of this information. 
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PRODUCT INFORMATION Revised 2/03


PRODUCT DESCRIPTION RECOMMENDED USES 
Dura-Plate 235 NSF Multi-Purpose Epoxy is a modified ep- Immersion Service - Potable water: Meets NSF Standard 61

oxy phenalkamine, formulated for immersion service in fresh, for use in potable water storage and Federal EPA requirements
salt, and potable water. 

. NSF approved to Standard 61 for potable water (tanks of 
1,000 gallons and larger, 36" pipe and larger) 

. Self-priming


. Suitable for use in USDA inspected facilities 

. Low temperature application 

. Cures at temperatures as low as OaF


. Approved as a primer under MIL-P-23236, Type LV, Class 2, 
Grade B


PRODUCT CHARACTERISTICS 

Finish: Semi-Gloss

Color: Off-White and Buff


Volume Solids: 68% :i 2%, mixed

Ultra White 

Weight Solids: 79% :i 2%, mixed

Ultra White 

VOC (EPA Method 24): Unreduced: 272 g/L; 2.3 Ib/gal 
Reduced 10%: 327 g/L; 2.721b/gal 

Mix Ratio: 4:1 by volume


Recommended Spreading Rate per coat:Wet mils: 6.0 - 12.0Dry mils: 4.0 - 8.0
Coverage: 136 - 272 sq ftgal approximate 

NOTE: Brush or roll applìætion may require multiple coats to achieve 
maximum film thicknes and uniformit of appearance. 

Drying Schedule ~ 6.0 mils wet ~ 50% RH: 
~ OaF ~ 40°F ~ 77°F ~ 120°F


To touch: 18 hours 3Y: hours 2 hours 20 minutes

To handle: 36 hours 12 hours 3Y: hours 40 minutes 
To recoat


minimum: 36 hours 12 hours 3Y: hours 40 minutes 
maximum: 6 months 6 months 6 months 6 months 

Cure to service: 30 days 14 days 7 days 3 days 
Drying time is temperature, humidity and fim thickness dependent. 

Pot Life: 16 hours 8 hours 4 hours 1 hour 

Sweat-in-time: 1 hour 30 mins 15 minutes 5 minutes

If maximum recoat time is exceeded, abrade surface before 
recoating. 

Shelf Life: 36 months, unopened, at nOF 

Flash Point: 116°F PMCC 

Reducer/Clean Up: Reducer R7K104 

Epoxy 4.68 

for composition of coatings used in potable water. 

Recommended uses include: 
Salt water and fresh water immersion resistance 
Fabrication and new construction 
Acceptable for use with cathodic protection systems 

PERFORMANCE CHARACTERISTICS 

System Tested: (unless otherwise indicated) 
Substrate: Steel

Surface Preparation: SSPC-SP10

2 cIs. Dura-Plate 235 NSF ~ 5.0 mils dftct


Abrasion Resistance: 
Method: ASTM 04060, CS17 wheel, 1000 cycles, 1 kg load 
Result: 65 mg loss

Adhesion: 
Method: ASTM 04541

Result: 850 psi

Direct Impact Resistance: 
Method: ASTM 02794

Result: 10 in Ib 
Dry Heat Resistance: 
Method: ASTM 02485

Result: 250°F

Moisture Condensation Resistance: 
Method: ASTM 04585, 100°F, 2000 hours 
Result: Rating 10 per ASTM 0610 for rusting


Rating 10 per ASTM 0714 for blistering 
Pencil Hardness: 
Method: ASTM 03363

Result: H


IMMERSION 

(Ambient temperature)

. Salt Water ............................................... Recommended

. Fresh Water ............................................ Recommended

. Potable Water ....................................... Recommended


Epoxy coatings may darken or yellow following appliætion and curing. 

continued on back 
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PRODUCT INFORMATION 
RECOMMENDED SYSTEMS 

Steel, immersion or atmospheric service: 
2 cts. Dura-Plate 235 NSF (f4.0 - 8.0 mils dftct


Steel, immersion service: 
1 ct. Copoxy Shop Primer (f 3.0 - 5.0 mils dft 
2 cts. Dura-Plate 235 NSF (f 4.0 - 8.0 mils dftct 

Steel, atmospheric service: 
1 ct. Dura-Plate 235 NSF (f 4.0 - 8.0 mils dft


1-2 cts. Acrolon 218 HS (f 3.0 - 6.0 mils dftct 
or Hi-Solids Polyurethane (f 3.0 - 5.0 mils dftct


Concrete/Masonry, immersion service: 
1 ct. Kem Cati-Coat HS Epoxy Filler/Sealer


(f 10 - 20 mils dftct, as required to fill voids and


provide a continuous substrate 
2 cts. Dura-Plate 235 NSF (f 4.0 - 8.0 mils dftct 

The systems listed above are representative of the product's 
use. Other systems may be appropriate. 

SURFACE PREPARATION


Surface must be clean, dry, and in sound condition. Remove 
all oil, dust, grease, dirt, loose rust, and other foreign material 
to ensure good adhesion. 
Refer to product Application Bulletin for detailed surface prepa
ration information. 
Minimum recommended surface preparation: 
Iron & Steel: 

Atmospheric: SSPC-SP2 or SSPC-SP12/NACE 
No.5, WJ-3/SC-2 

Immersion: SSPC-SP1 0,2 mil profile or SSPC-
SP-12/NACE No.5, WJ-2/SC-2 

Concrete & Masonry: 
Atmospheric: SSPC-SP13/NACE 6 
Immersion: SSPC-SP13/NACE 6-4.3.1 or 4.3.2 

Galvanized, atmospheric: SSPC-SP1 

TINTING 

Do not tint. 

ApPLICATION CONDITIONS 

Temperature: OaF minimum, 120°F maximum


(air and surface) 
At least 5°F above dew point 

Material should be at least 40°F for optimal performance. 

Relative humidity: 85% maximum 

Refer to product Application Bulletin for detailed application 
information. 

()RDERI~GINFClRMATION 

Packaging: 
Part A: 

Part B:


Weight per gallon: 

1 gallon and 
4 gallons in a 5 gallon container 
1 quart and 1 gallon 

11.3 :t 0.2 Ib, mixed
may vary with color 

SAFETYPRECAU110NS 

Refer to the MSDS sheet before use. 

Published technical data and instructions are subject to change 
without notice. Contact your Sherwin-Williams representative 
for additional technical data and instructions. 
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Coatings PART B B67VX235 HARDENER 

APPLICATION BULLETIN Revised 2/03


SURFACE PREPARATION


General Surface Preparation 
Surface must be clean, dry, and in sound condition. Remove 
all oil, dust, grease, dirt, loose rust, and other foreign material 
to ensure good adhesion. 

Iron & Steel, Immersion Service: 
Remove all oil and grease from surface by Solvent Cleaning 
per SSPC-SP1. Minimum surface preparation is Near White 
Metal Blast Cleaning per SSPC-SP10 or SSPC-SP12/NACE 
No.5. For SSPC-SP1 0, blast clean all surfaces using a sharp, 
angular abrasive for optimum surface profie (2 mils). For SSPC-
SP12/NACE No.5, all surfaces to be coated shall be cleaned 
in accordance with WJ-2/SC-2 standards. Pre-existing profile 
should be approximately 2 mils. Light rust bloom is allowed. 
Remove all weld spatter and round all sharp edges by grinding 
to a minimum 1/4" radius. Prime any bare steel the same day 
as it is cleaned. 

Iron & Steel, Atmospheric Service: 
Minimum surface preparation is Hand Tool Clean per SSPC
SP2 or SSPC-SP12/NACE No.5. For surfaces prepared by 
SSPC-SP2, first remove all oil and grease from surface by Sol
vent Cleaning per SSPC-SP1. For better performance, use 
Commercial Blast Cleaning per SSPC-SP6, blast clean all sur
faces using a sharp, angular abrasive for optimum surface pro-
fie (2 mils). For surfaces prepared by SSPC-SP12/NACE No. 
5, all surfaces shall be cleaned in accordance with WJ-3/SC-2. 
Pre-existing profie should be approximately 2 mils. Prime any 
bare steel the same day as it is cleaned. 

ApPLICATION CONDITIONS


Temperature: O°F minimum, 120°F maximum


(air and surface) 
At least 5°F above dew point 

Material should be at least 40°F for optimal performance. 

Relative humidity: 85% maximum


ApPLICATION EQUIPMENT 

The following is a guide. Changes in pressures and tip sizes 
may be needed for proper spray characteristics. Always purge 
spray equipment before use with listed reducer. Any reduction 
must be compatible with the existing environmental and appli
cation conditions.


Reducer/Clean Up .......... Reducer R7K104


Airless Spray 
Unit .............................30:1 Pump

Pressure ....................... 2400 - 2800 psi

Hose ............................. 1/4" - 3/8" ID

Tip ................................. .015" - .019"

Filter ............................. 60 mesh

Reduction .................... As needed, up to 10% by volume


Conventional Spray 
Gun ............................... DeVilbiss MBC-510

Fluid Tip ........................ E

Air Nozzle ..................... 704

Atomization Pressure ... 60-65 psi 
Fluid Pressure .............. 5-15 psi

Reduction ..................... As needed, up to 10% by volume


Brush 
Brush ............................ Natural Bristle

Reduction ..................... Not recommended


Roller 
Cover ............................ 3/8" woven with phenolic core

Reduction ..................... Not recommended


If specific application equipment is listed above, equivalent 
equipment may be substituted. 

Epoxy 4.68A continued on back 
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APPLICATION BULLETIN 
ApPLICATION PROCEDURES 

Surface preparation must be completed as indicated. 

Mix contents of each component thoroughly using power agita
tion. Make certain no pigment remains on the bottom of the 
can. Then combine 4 parts by volume of PartA with 1 part by 
volume of Part B. Thoroughly agitate the mixture with power 
agitation. Allow the material to sweat-in as indicated prior to 
application. Re-stir before using.


If reducer solvent is used, add only after both components have 
been thoroughly mixed, after sweat-in. 

Apply paint to the recommended fim thickness and spreading 
rate as indicated below: 

Recommended Spreading Rate per coat:
Wet mils: 6.0 - 12.0
Dry mils: 4.0 - 8.0
Coverage: 136 - 272 sq Itgal approximate 

NOTE: Brush or roll application may require multiple coats to adiieve 
maximum film thickness and unifonnity of appearance. 

Drying Schedule ~ 6.0 mils wet ~ 50% RH: 
~ OaF ~ 40°F ~ 77°F ~ 120°F 

To touch: 18 hours 3)1 hours 2 hours 20 minutes 

To handle: 36 hours 12 hours 3)1 hours 40 minutes 

To recoat: 
minimum: 36 hours 12 hours 3)1 hours 40 minutes 
maximum: 6 months 6 months 6 months 6 months 

Cure to service: 30 days 14 days 7 days 3 days 
Drying time is temperature, humidity and film thickness dependent. 

Pot Life: 16 hours 8 hours 4 hours 1 hour 

Sweat-in-time: 1 hour 30 mins15 minutes 5 minutes

If maximum recoat time is exceeded, abrade surface before 
recoating. 

Application of coating above maximum or below minimum rec
ommended spreading rate may adversely affeot coating per
formance. 

CLEM'¡L)P INSTRUCTIONS


Clean spils and spatters immediately with Reducer R7K104. 
Clean tools immediately after use with Reducer R7K104. Fol
low manufacturer's safety recommendations when using any 
solvent. 

PERFORMANCE Tips


Stripe coat crevices, welds, and sharp angles to prevent early 
failure in these areas. 

When using spray application, use a 50% overlap with each 
pass of the gun to avoid holidays, bare areas, and pinholes. If 
necessary, cross spray at a right angle 

Spreading rates are calculated on volume solids and do not 
include an application loss factor due to surface profile, rough
ness or porosity of the surface, skill and technique of the appli
cator, method of application, various surface irregularities, 
material lost during mixing, spillage, overthinning, climatic con
ditions, anp excessive film build. 

Excessive reduction of material can affect fim build, appear
ance, and adhesion.


Do not mix previously catalyzed material with new. 

Do not apply the material beyond recommended pot life. 

In order to avoid blockage of spray equipment, clean equip
ment before use or before periods of extended downtime with 
Reducer R7K104. 

Holiday Detection: Use a wet sponge-type detector such as 
KD Bird Dog or equivalent equipment per manufacturer's rec
ommendation. Test only cured coating, as solvent entrapment 
in fresh fims may provide false readings. 

For Potable Water Service, allow a minimum cure time of 7 
days ~ 77°F prior to placing in service. Sterilize and rinse per 
AWWA C652-92. 

Refer to Product Information sheet for additional performance 
characteristics and properties. 

. SAFETY PRECAUTIONS 

Refer to the MSDS sheet before use. 

Published technical data and instructions are subject to change 
without notice. Contact your Sherwin-Willams representative 
for addilionaltechnical data and instructions. 
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I. . Mi~'Ti:RIAL".'SA'FETY DATA.SHEIi'. . . ..

i. .'\, 

l PROO~CT IOE~IF'CAilON. 6003 '. 

. 

"EOU'-"''' nUPHONE NO. '. . - :

~ ....NU'..CTU..E..os "'AME-~~. i Norchem... ..... . ,.., -. EMEflGEHCi. l-LEPHONIi"'Q.,J.i.2/.~_3J_-7BOQ I' 

., A LIS .3100' Golf Roa,d i .Rollinq Meadows, .Il1inols 60Ó'08. . i 

..". POLYETHYLE 
. 1 

. _TflA--i?'I.N-A~ ... _. Of" ..... .... . .._..... ., .
i 

i. 
, 

!SYNONYMS, .Sam., 
., 

j. 
i" 'DOi Synthetic Plastics Other 'Jhån Liauid' .-SHIPPING 
j.. ... .N=AE1 I..TAI Synthetic .pi'àstic:s Other Than L.1'quid, 
I 

,: 
. . 

ir HAZRDO~S IN'GREOIENT.,. ' . 
. . . 

,MATfAIAl OR COMPONENT . CA NO. " . .' '~AVRD DATA 
" : 

.Not: Applicable . 
. 

" 
.. . , 

. . 
.. . 

-

L.t 
., 

" 
j) .' " 

II PHYSICAL DATA. i.' 
, 

10ILlHGPOltlr. "liOM~ HG' .' Not J\p,Ùlcabïe MELT1~G POI.~. . '" ' 2S0-P ,t20 '. 
: 

. 
VAPOR PRESŠU..É' iIPEClfic'GflYIT IHio. ii. 0.963 Not' ADDU. cable ! 

. 
I 

VAPOR OENSr. lAIR. " Not Applicable 10LUtlLin IN HiO",IV wr 
Not: Apolicable 

! 
EVAPORATION RATE IIClL ACETATE-1I. VOLATILES IV V~L. ' Ncit '.ppliceble :NA 

! 
.Ph IAS ISI 

iAPPEA"~NCE AND 090" . White Pellets Ph In,"IOlNJ Not Ap"Uceble
" !.. 

". I
IV FIRÈANP EXPLOSION DATA


flASH 'DINT . Per ".Flammabiii ty 
AUlOIGNITION I\660oF' Per Flemrabilitj' 

1TEn METHODI "'645°F Handbook' for ~løstics 
TEMP EA"'TUAE H-andbook 

'. . 
flAMM..IILE. LIMiT~ IN AIR~" ,iv vol. NA I LOER I' NA .1 UI'ER .1. .NÁ 

. 
" 

ÈXTINGUISHINO ~.MEDIA. . CO2 and/or water 
" 

. . ,
II'ECIA~ fl".: .

flGHTI G . NONE.

~ ~t'UU.ÂIS . ' , 

I ,., . :

UNUSUAL ""E.


. ;.:AND E)(I'LOSIØH . NON. 
:,.,)!lARO .. 

. 
2 2...~ ""I""li-'~ .....- , ... '.j.'. 

~ fl'~fI 1 MI . . .1 
~ 



. Vi .REACTIVITY DÀTA 
'

CONDITIONS CONtRI.RUTING TO INSTABILITY

" 

.'-.:~. . . ,"Not Applicabl~ 

M'ATI81LITY 

Not 'Applicable

"-._.l.. 

HAZARDOUS DE~OM".OSITION P.AOO~TS 
. 

Not Applicab;e 

CONDITIONS CONTRIB~ING TO HAZARDOUS,POLYMERIilTION .' 
" 

. Not. Appli~~le 

VII DrSPOSAL,SPILL OR. 
 LEAK PftQCEDURES


I AauATIC TO~'C'~ fEp,"HR. nMh 

Not' Applicable 

WASTE .D!SfO~L M~~~O . 
'uše..,norÌal garbage disposal ,methods," ac'corcUng to local'~ state, and

fe~~ral: regulations. . ~ .


".'\ r '.J 

y 
S TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED _ . 
Sweep. up o~ pickup manually since material is non~toxic. ,Pellets sp~lle~ '

on floors, ais.les, and other working surfaces may constitute a slipping ,

hazard. Sweep; shovel or vacuum spilled pellets lnto co~tainers for re-use

or proper disposal. .

NEUTALIZING CHEMICALS.


Not. Applicable 

VII SPECIAL PROTECTioN INFORMATION


VENTILATION REOUIREMENTS 
'\ 

Not ApplicAble


¡PEei fie 'ERS~NAi.'PROTECTIVE EQUIPMENT 

RESPIRATORY (SPECIFY IN OETAIU Not' Applicable 

EYE 

j 
Not 'Applicable 

G"OVES 
~ot Applic~ble.
.. . . 

~ rHEA CLOTHING AND EOUIPMENT 

Not Applicable 

_....,.. ... 
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MATERI SAlY DATA SHEEr


r . 

lRODUCT IDENTIT: ANHRACIT COAL


SEON I
LA nLTE'ME~ co. bøqeDQ'/Jdom 8. Clar S1 ~ TeI ~70
ø...t~ PI. imi Efeee Ð.li: 1/4~ . 

!dl 
. SEc;ON n
. .HAUS ~GREIEr. INRM110N. .

JI.. c.o1'la: . ~.. bpwe

Chl N.1I Tn4e Nam CAS ncAJI. AtcVANCI . COAL 809-10.5 2.. 

", 

SEONmPBYBJCACAL êaCICS

BoPcut: NlA Spe.t:mit, . -1-' +I..Oâ
Vapo i'
 NlA M'ldq l'l; NIl.
V.po De H1A EftpodaRaee
SobW II Wate NlA (Bat Aeelale = 1) N1A
Ap,...: 11 pard- bllr eciOd '. N.. 

~. 
I)i 
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(' iAK .NAM: AlOLA' SAN a GRAVEL CO. TO: 
:. 55. PO BOX .162f, S2;5. GARRISON., FT 'SMITH, ARK 

'.'j 

,.rHONEi SOl/78S:~4271

L...kGDlcy TELEHONE.. .501/78'5-4271

tiTB SA DAD. 8H


IOF THE FEPER KA,t.AI\ COHICATION1'IS HSDSHBETS THE CRITERIA .' .'
RUL 29 cn l'ART19.l0 .1200 . . . ' . . .' DATE REi$¿ l 19.199 

.....~~.._.. .....~~.~.~.........~ ._~.-_.-._~.."..._-...... .....~........~._...._-~~-~...---..
. .. ..

I. PRODUCt' 'IDENITY: Sand 

Product eias. = crystaillne Silica or q~_~tz


......~.........._..._._~..._.....~~-_._._......_....._..._..__...._._.._.~--~_...._.~.._...

, 

.. ~ 

i:i.. HAARUS' INGP. IENS 

..-.~_._._~--_._-_._----~-~.~_._....~..~~-~_...~._-_.-......~~..~....~_...._...._.-.._...... 
.H~zarclous Chemic.IC-l. . '.
~~________~_______________________~~_______~._~____~_________~_~q_-~-~-~-W~-j~---~-~-------

Ch..1eai D....t IComri ~... . OSHA iEL '. ACGIH .TLV. . i CAS 'Ho... . .

.. 

10. 'fIa/m3 O..:lm¡/m.'3 10.0 14808-60,. 1 

1::~ crystalline iillica (ia (It) 

......_...~-...___..........___.II.... .......ll_..__.._..._....II~II.._..__._~..___...fl~.......~_._..-...-~


III. l'HY~iCA CHACTISTICS (N/A lnc!1itat... 1nf~.rmt.loD'aot ..p~ilcab1e to' ':Uil. product)
..: 

-_._.--.._...._.._._.-l-._..~._~..~._.......-....._..._.._.__~..__........__.....n.,.__....I"'I._~__~_

'Appeai:.iice aiid odor. Rounded,' '.~ot.h' or aniulat, colori..., èi.ar p.rt¡~i... tI.y 

. have ..t.lni.. of color, duø to. coat.amlriQt..

Ifelt.ln.i point (d.in.. CeialUl) i øl A 
BOl11,,1 point (clein.. .e.i.iui) at. 760. ~ He: NIL. 
Specilf 1~ Irav.1 t,. (H20-1):'1 . Gr.atir tbaA water 
V.pot pre..ure, anll' . NIl. . 
Vapor den,lt)' (AIR · l) i NIl. 
SolubUIt), in vaters. .Insoluble 
EvaporatloD r.te (Butyi ,Acetate · 1) i NIl. 
pHi' NIL. 

\. . 

) 
. 
~ 



.1 

i 
,.. .


ICA CONITIONS AGGRAVATE BY EXOSURE 1 .- rre-~xl.tlni luna 
. oadltioft.~ r 

EKGENey. AN FIRST AID J!ROCEDms: 

lNTION .. Remove to. fresh .ir. Ea~our:.i' COUih11l, apltt1nl ai\l aose-bloylni. 

SKIN CONtACT C.n b. re~v.d from .kin with .oap &Dd ..t.r. 

ET.COACT.. Flu.n with 1.1'1- &mOunt. of ..ter. 

1lGEi'iON -~ .Due ta t.he' a.ture of the IUterhl,' it 1. ".ry WlIUuiily tb.t it. could be

'.tålceD lAternall7' 

. - .:. . :1 .
......-....-....._-_.-......_.......~........_..............~...-~._-_.....~.._.._--_._~.
. . . . .
p '. PRO'IOHAN CONTOL IHFORK'rION . . '.' 
.' l~.._...~...........~....._~...............;..~.~_..___..____.____,., ...._...__._____


,VfIUHTGIENIC rRACTICBS lUa1l1ze clU8t. expo.ur.. Va. ..t ..tb04. to reduce dust 
exposue. 

. VEIUI'IOl UQU.IIUS P-ro,,-id. 10Cid '.Jdavat ".atUatloD vhe,.epoiiciib1e or other 
~olltroll .ucla. .a. eiicl~..cl cab. to ..int.iii exp.o~nU'. below n\'...


:... . .lDSONAL PItO'In: EQUIl'lf .IUSPiiuTORT If 'ov.reaoaure ID' 'Occu~, a HIO~H/H!SA
.pp.r~vecS cartrldi.' r..pi,.acor. for duat. I. 'advl.ed .111 ab.eace of proper aiiineer.bi
c~Dtrol.~ . ~~raonl not v..rlDI ~pprapri~te re.pirator, prøt.ctloft '~I~Dt .should ~ 
excluce4"'froa tbe ar.a durlq loacUDI. ualöadiDI. ...d bl..t.bi. 01" 4ult .ene,.atlq
op.ratl.oa... . . . .

EYS ~V.a,. ..fety 11..... or fAce .hl~ld.. 

~LOVES -~ If .anuai bindl1ni of .ind occur., i.atber ,loVe. are racomemd_d to prot.~t

.kla 'rea abra.loD ~


J \n~ ÇL'lING' AN EQUll'KG -- øo~l work cloth!ni cov.riai a~ AD' le.i. 

3 

.. 



Making Our Environment Cleaner 

, GARET 
MATERIAL SAFETY DATA SHEET 

Comie wl 29 CFR 1910.120


IDENTITY (As Use on Labeind li) .


Emerald Creek Gamet Abrasive Grains and Powers 

SECTI I 
Manuer's Name Eme Tel Num


. EMERALD CREEK GARNET COMPANY (208) 245-2096 

Add (str, 'Cit, Sla, Z/Co) Tel Num inor 

P.O. Box 190 (208) 245-2096 
January 15, 1995
Fern. ID 83630

L.E. Gorrlli/1515

SECTIO n. Haardous lnreients lid Info


. Ha Co: Ol LISo Chid OSHA PEL ACGIH Tl V Rec CJ(ODO 

Emerald Creek Gamet is a natural mixture of almandite garnet - Fe~12(SIO~3 wih Mg.8nd Mn
.., 'y.: in partial subsitution for Fein the formula. and other minerals. The followng subsances are 

are r~ulated.by OSHA or ACGIH limits: CAS 'I 1302-62~1

present and 
. ., 

SUBSTANCE WT. % OSi-ACGIH LIMIT IN USE. 
Nuisance dust na 15 nlcu.m.

Resprable dust ns. 5 mglcu.m.

Cryallne silica ",0.10% 0.10 mgcu.m.


*if th le.ar ei teoi pree mu be em. 
SECTIO "I . Plivslcl and Chel Characersts 

Me Poi Spe Gm (Hi .. 1.0) 
Circ 1315° C ".0 - ".1 

. So\4 In Water


Ap ii Od
Insoluble 

DeeD re to Dink color: no odor 
SECTIO N - FIRE AND EXPOSIO HA DATA
FIN po (M UM . Fla Um LEL UEL 

. Material's 8 non-flammable solid not aDDllcabie n8 na 
Ei meia

Use extinaulshlna media aDoroDriate for the surrunding fire.
Spe Fif Fight Proes 

As aooropriate to the sUlTundina fire. Flrefiahters should be Drotected from nuisance dust.
Unu Fir an bp Ha. None .
~. 

.. J)


2615 N. 4th Street '667 Telephone: (208) 666-6000 
Coeur dlAlene, Idaho 83814 Fax: (208) 666-4000 
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toto-',oa' 
/ QllCllOr scieiitific iiie. Type P-Pipe Mounted
, ~ Box 378. Long Lake. MN 55356 '612-473-7115 FAX 612-473-6002 Form 2750-B 

TYPE P


i" PIPE:


13 

.. 
\ 

\/1// i 
I 

I ,
\ / , .. "'r-r 

,. 

t~
\ \, 

ACTUATE (RISING LEVEL \, '.. 

.. DE-ACTUATE-
(FALLING LEVEL)


The ROTO-FLOATis a di.rect acting float switch. Each ROTO-FLOAT contains a 
single pole mercury switch which acutates when the longitudinal axis of the float is 
horizontal, and deactuates when the I ¡quid level falls 1" below the actuation elevation. 

The float is a chemical resistant polypropylene casing with a firmly bonded electrical 
cable protruding. One end of the cable is permanently connected to the enclosed 
mercury switch and the entire 
 assembly is encapsulated to form acompletely water 
tight and impact resistant unit. 
ROTO-FLOATS can be mounted on a support pipe (type P) or suspended from above 

fí . (type S). Advantages of the ROTO-FLOA T are low cost, simplicity and reliability.

\.~ Listed

- Pilot Duty
- Industrial Control Equipment

Switch Cable Pipe Mounted Ship
CABLE Arrangement Length Type P Model No. Wt. 

P.V.C. type STO #18 conductors (41 strand)
20 P20NO 2#

rated 600 volts . Various lengths available Normally 30 P30NO 23/4#
\, ..see table of models . Non-standard Open 40 P40NO 31/2#

lengths also available on special order; 
. 

20 P20NC 2# 

MATERIALS OF CONSTRUCTION Normally 30 P30NC 23/4# 

Float housing. . . . . . . . . . . . . . . . Polypropylene
Closed 40 P40NC 31/2# 

Cable clamp. . .. . . . .. . . . . . . . . Polypropylene 
Cable jacket. . . .. . . . . . . . . . . .. .. . . .. . P.V.C. Effective 4/93 



GENERAL DESCRIPTION: 

THE ROTO- FLOAT IS A DIRECT ACTING FLOAT SWITCH. EACH ROTO-FLDAT CONTAINS A SINGLE POLE MERCURY SWITCH WHICH ACTUATES WHEN THE

LONGITUDINAL AXIS OF THE FLOAT IS HORIZONTAL, AND DEACTUATES WHEN THE LIQUID FALLS 1" BELOWTHE ACTUATION ELEVATION. 

THE FLOAT IS A CHEMICAL RESISTANT POLPROPYLENE CASING WITH A FIRMLY BONDED ELECTRICAL CABLE PROTRUDING. ONE END OF THE CABLE IS 
PERMANENTLY CONNECTED TO THE GLASS ENCLOSED MERCURY SWITCH AND THE ENTIRE ASSEMBLY IS ENCAPSULATED TO FORM A COMPLETELY WATER 
TIGHT AND IMPACT RESISTANT UNIT. 

ROTO-FLOATS CAN BE MOUNTED ON A SUPPORT PIPE, (TYPE PI; OR SUSPENDED FROM ABOVE, (TYPE S). ADVANTAGES OF THE ROTO-FLOAT ARE LOW COST 
SIMPLICITY AND RELIABILITY. VARIOUS CIRCUIT CONFIGURATIONS, OTHER THAN THE ONES LISTED BELOW, ARE AVAILABLE. '


SPECIFICATIONS: 

~ ~ PVC TYPE STO. 2. .18 AWG 41 STRAND 600V, 60 C
 . UL LISTED. IND. CONT. EO.

~ CONDUCTORS 20'.30',40' LENGTHS STANDARD.


PILOT DUTY
OTHER LENGTHS AVAILABLE. 

4.5 AMPS 120 V ACUL & CSA LISTED. 
2.25 AMPS 240 V AC

. FLOAT COLOR

N.D., BLACKGEJ N.C., RED 

6 - POLYPROPYLENE CASING CONTAINS
~ HERMETICALLY SEALED MERCURY SWITCH. . MOUNTING ARRANGEMENT

TYPE p. PIPE MOUNTED MODEL INCLUDES 

POLYPROPYLENE CLAMP... -. .L 41. j USE: N.O. FOR PUMP OUT2 
N.C. FOR PUMP IN TYPE S,SUSPE.NDED MODEtWITH STABILIING 

WEIGHT: 
MODELS: 

SUSPENDED TYPE S PIPE MOUNTED TYPE P 
SWITCH CABLE 

ARRANGEMENT LENGTH MODEL NO. SHI P WT. MODEL NO. SHIP WT. 

20 S20NO 4- P20NO 2' 
NORMALL Y 30 S30NO 4 y,. P 30NO 2 '4' 
OPEN 40 S40NO 5 %- P40NO 3 y,. 

20 S 20NC 4- P20NC 2
NORMALL Y 30 S30NC 4 y,- P 30NC 2 ~. 
CLOSED 40 S40NC 5 %- P40NC 3 y,. 

APPLI CA TI ONS: 

FOR USE IN CONTROLLING PUMPS OR OTHER MACHINES AND MEASURING ALARM LEVELS IN WATER,SEWAGE AND MANY OTHER LIQUIDS. ROTO-FLDATS 
MAY BE USED FOR PUMP IN OR PUMP OUT CONTROL, FOR LOW LEVEL CUTOUT, OR FOR LOW AND HIGH LEVEL ALARMS. .


TYPICAL 2 PUMP CIRCUITS TYPICAL MOUNTING


T VPE P . TYPE S -
LINE VOLTAGE


PUMP IN T -- LINE VOLTAGE-- PUMP OUT


1 l~~i

r~:i 
-r R2 '


I *RI

R' ~_. .-. -e-J 

*RI 

ii~~~ .L 
HIGH 
ALARM 

I ¡il-


-i 8 
I ! 

~-
PILOT CONTACT

R' l- TO LEAD PUMP i AI r ... ~~L~~ACg~~C;
MOTOR STARTER L___ hlQTOR STARTER START: LAG 

PILOT CONTACT ~ -i PILOT ,CONTACT ~ 
COMMON R2 -r TO STANDBY PUMP STAAT 

! R2:; TO STANDBy PUMP--- MOTOR STARTER ~'__'1
,)

STOP MÔTOR STARTER 

, ' 
START ~LEAD N.C STAAT

FLOATS"::, ~ I LEAD I f)SUBMITTAL 

APPROVAL ~~ START SEE ACCESSORY 
'STANDBY ItC ,,~ ~-6 SHEET FOR


COMMON A 1 HARDWARENAME STOP q I

T - LINE VOL.TAGE --
1 HORN


IJ 
DATE 

LIGHT A 

- -_._
1-. L'- ALARM IMPORTANT NOTE: Use in accordance anchor scientific inc~ 
wilh local electrical coe and authority Box 378. Long Lake, MN 55356
having jurisdiction. Do nol use Rota-Floats i 612/473-7115in gasoline, volaties or olher combusliblas. JA 1-9-74 

This product contains mercury. Dispose 01 OS 4.30.76 SPECIFICATION DATA SUBMITTAL 
in accrdance with Locl, State and AND INSTRUCTION SHEET 
Federal Regulations so thaI mercury does ROTO-FLOAT¡~~"...

HIGH ALARM not contaminate the environmenl. ....CTDA'l DWD. ND. 174-4allDC. ND.
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8210 
ASÇØ 

Pilot Operated NC~ 2/2General Service Solenoid Valves

SERIESNO~Brass or Stainless Steel Bodies


Red-Hat- 3/8" to 2 1/2" NPT 

Features 
· Wide range of pressure ratings, sizes, and resilent 

materials provide long service life and low internal 
 leakage. 
· High Flow Valves for liquid, corrosive, and air/inert 

gas service. 

· Industrial applications include: ~e 
- Car wash - Laundry equipment 
- Air compressors - Industrial water control 
- Pumps

CEConstruction 
Valve Parts in Contact with Fluids 

Body Brass 
. I .. 304 Stainless Steel


Seals and Discs NBR or PTFE 

Disc-Holder PA 

Core TUbe 305 Stainless Steel 

Core and Plugnut 430F Stainless Steel 

Springs 302 Stainless Steel 

Shading Coli Copper SilverI 

Electrical 
Watt Rating and 

Power Consumption Spare Coil Part Number 

. Standard 
Coil and AC General Purpose Explosionproof 

.... 
Class of DC VA VA 

Insulation Watts Watts Holding Inrush' AC DC AC DC 

F - 6.1 16 40 238210 238214 

F 11.6 10.1 25 70 238610 238710 238614 238714 ~ 
F 16.8 16.1 35 180 272610 97617 272614 97617 

- -F 17.1 40 93 238610 - 238614 
-F 20 43 240 99257 99257 

F - 20.1 48 240 272610 272614 
H . 30.6 - .. 74073 74073 

F 40.6 238910 238914 

StandardVollages: 24, 120, 240, 480 volts AC, 60 Hz (or 110, 220 volts AC, 50 Hz). 
Nominal Ambient Temperature Ranges:


6,12, 24, 120, 240volts DC. Must be specifed when ordering. Other voltages available 

when required. Red-Hat III 
Red-Hat AC: 32"F to 125"F (OC to 52"C) 

Red-Hat II DC: 32'F to 104"F (OC to 40"C)


Solenoid Enclosures Red-Hat DC: 32"F to 77'F (OC to 25'C) 

Standard: Red-Hat II - Watertight, Types 1, 2, 3, 38, 4, and4X; Red-Hat - Type i. (104'F/40'C occasionally) 
Optional: Red-Hat 11- Explosionproof and Watertight, Types 3, 38, 4, 4X, 6, Referto Engineering Section for details. 

6P, 7, and 9; Red-Hat - Explosionproof and Watertight, Types 3, 4, 
4X, 7, and 9. 
(To order,. add prefix "EF" to catalog number, except Catalog Approvals:Numbers 8210B57, 8210B58, and 8210B59. Valves not available with 
Explosionproof enclosures.) CSA certified. Red-Hat II meets applicableCE directives. 
See Optional Features Section for other available options. Refer to Engineering Section for details. 

2.09 R2
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SERIES 

8210
 Asçii 
Specifications (English units) 

Wall Rating/
Operating Pressure Diferential (psi) Max. Fluid Class 01 Coil 

Max. AC Max. DC Temp. 'F Brass Body Stainless Sleel Body Insulation ø 
Pipe , Orifce Alr- Light Oil Air- Light Oil Constr. Constr. 
Size Size Cv Flow Inert ~300 Inert (§ 300 Catalog ReI. UL (I Catalog ReI. UL(I 

(Ins.) (Ins~i Faclor Min. Gas Water SSU Gas Water SSU AC DC Number No. (1 Listing Number No. (1 Listing AC DC 

NORMALLY CLOSED (Closed when de-energized), NBR or PTFE ø Sealing 
-~ 3/8 3/8 1.5 (j 150 125 40 40 180 150 8210G73 (I IP . 8210G36 (I IP . 6.1/F 11.6/F 

3/8 5/8 3 0 150 150 40 40 - 180 150 8210G93 50 0 10.1/F 11.6/F 4-
3/8 5/8 3 5 200 150 "135 125 100 100 180 150 8210Gl 6D 0 6.1/F 11.6/F 

3/8 . 5/8 '.3 5 300 300 300 - - - 175 - 8210G6 50 0 17.1/F 
-1/2 7/16 ~.2. (j 150 125 - 40 40 180 150 8210G15 (I 2P . 821 OG37 (I 2P . 6.1/F 11.6/F 

1/2 5/8 .; 0 150 150 - 40 40 - 180 150 8210G94 50 0 10.1/F 1 t6/F 
-1/2 5/8 4 0 150 150 125 40 40 175 150 - - - 8210G87 70 . 17.1/F 11.6/F 

-1/2 5/8 4 5 200 150 135 125 100 100 180 150 8210G2 60 0 6.1/F 11.6/F 

1/2 5/8 4 5 300 300 300 - - - 175 - 8210G7 50 0 17.1/F -

1/2 5/8 4 5 300 300 - 300 300 - 180 125 8210G227 50 0 17.1/F 40.6/H 

3/4 5/8 4.5 0 150 150 125 40 40 175 150 8210G88 70 . 17.1/F 11.6/F 

3/4 3/4 5 5 125 125 125 100 90 75 180 150 8210G9 90 0 6.1/F 11.6/F 

3/4 3/4 5 0 150 150 - 40 40 - 180 150 8210G95 80 0 10.1/F 11.6/F 

3/4 3/4 6.5 5 250 150 100 125 125 125 180 150 8210G3 110 0 6.1/F 11.6/F 

3/4 3/4 6 0 200 180 180 77 8210B26 ø l 10P 30.6/H 

3/4 3/4 6 0 350 300 200 200 8210G26 ø l 40P . 16.1F 

1 1 13 0 - 100 100 80 77 8210B54 l 310 8210089 150 - 30.6/H 
-1 1 13 0 150 125 125 - - - 180 - 8210G54 410 . 8210G89 450 . 16.1/F 

1 1 13 5 150 150 100 125 125 125 180 150 8210G4 120 0 6.1/F 11. 6/F 

1 1 13.5 0 300 225 115 200 8210G27 l 42P . 20.1/F 

1 1 13.5 10 300 300 300 - - 175 821 OG78 ø 13P 17.1/F -

11/4 11/8 15 0 100 100 80 - 77 8210B55 l 320 30.6/H 

11/4 11/8 15 0 150 125 125 - - - 180 - 8210G55 430 . 16.1/F -

11/4 11/8 15 5. 150 150 100 125 125 125 180 150 8210G8 160 0 . 6.1/F 11.6/F 

11/2 11/4 22.5 0 100 100 80 77 821 OB56 l 330 30.6/H 

11/2 11/4 22.5 0 150 125 125 . - - 180 . - 8210G56 l 440 . 16.1/F -

11/2 11/4 .22.5 5 150 150 100 125 125 125 180 150 8210G22 180 . 6.1/F 11.6/F 
-2 13/4 43 5 150 125 90 50 50 50 180 150 '. 821 OGl 00 20P . . .' - 6.1/F 11.6/F 

21/2 13/4 45 5 150 125 90 50 50 50 180 150 8210GI0l 21P . - - - 6.1/F 11.6/F 

NORMALLY OPEN (Open when de.energlzed), NBR Seating (PA Disc.Holder, except äs noted) 
. 

3/8 5/8 3 0 150 150 125 125 125 80 180 150 8210G33 230 . 10.1/F 11.6/F 

3/8 5/8 3 5 250 200 200 250 200 200 180 180 8210Gll (I (I 390 . 10.1/F 11.6/F 
-1/2 5/8 4 0 150 150 125 125 125 80 180 150 8210G34 230 . . - 10.1/F 11.6/F 

1/2 5/8 3 0 150 150 100 125 125 80 180 150 . 8210G30 370 . 10.1/F 11.6/F 

1/2 5/8 4 5 250 200 200 250 200 200 180 180 8210G12 (I CI 390 . 10.1/F 11.6/F 

3/4 3/4 5.5 0 150 150 125 125 125 80 180 150 8210G35 250 . - - - 10.1/F 11.6/F 
3/4 5/8 3 0 150 150 100 125 125 80 180 150 - . - 8210G38 380 . 10.1/F 11.6/F 

-3/4 3/4 6.5 5 . - - 250 200 200 - 180 8210C13 240 . . - - 16.8/F 

3/4 3/4 6.5 5 25.0 200 200 - - - 180 - 8210G13 460 . . . 16.1/F . 
1 1 13 0 125 125 125 - - - 180 - 8210B57 (I Il 340 . . - . 20/F -

1 1 13 5 . . - 125 125 125 - 180 8210014 260 . - - - - 16.8/F 

1 1 13 5 150 150 125 . - . - 180 8210G14 470 . 16.1/F -

11/4 11/8 15 0 125 125 125 - . - 180 8210858 (S Il 350 . 20/F . 
11/4 11/8 15 5 - - - 125 125 125 . 180 8210018 280 . - .' - 16.81F 

11/4 11/8 15 5 150 150 125 - - - 180 -. 8210G18 480 . 16.1/F -

11/20 11/4 22.5 0 125 125 125 - - - 180 - 8210B59 (S Il 360 . - - . 20/F -

11/2 11/4 22.5 5 - - - 125 125 125 - 180 8210032 290 . - - 16.8iF 
-11/2 11/4 22.5 5 150 150 125 . - 180 - 821 OG32 490 . . - 16.1/F 

2 1 3/4 43 5 - - - 125 125 125 - 150 8210103 30P . 16.8/F 
2 1 3/4 43 5 125 125 125 - - - 180 8210GI03 50P . 16.1/F 

. -21/2 13/4 45 5 - - - 125 125 125 150 8210104 27P . - 16.8/F 
21/2 13/4 45 5 125 125 125 180 8210GI04 51P . - 16.1/F 

Notes: (j 5 psi on Air; 1 psi on Water. (S Valves not available with Explosionproof enclosures. 
ø Valve provided with PTFE main disc. ø On 50 hert service, the wall rating lor the 6.1/F solenoid Is 8.1 walls. 
(I Valve includes Ultem (G.E. trademark) piston. (S AC construction also has PA seating. 
(1 Letter '0" denotes diaphragm constructIon; 'P' denotes piston construction. CI No disc-holder. 

(I 0 Salety ShU10ll Valve; . General Purpose Valve. il Stainless Steel disc-holder. 
Reter to EngIneering Section (Approvals) lor details. l Must have solenoid mounted vertical and upright. 
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SERIES 

8210
 ASÇØ 
Specifications (Metric units) 

Wall Ratingl
Operating Pressure Dilerential(bar) Max.Fluid Class 01 Coli 

Max. AC Max. DC Temp. 'c Brass Body Stainless Steel Body Insulation ø 
Pipe Orifice Kv Flow Air- UghtOIl Air- Light ALL Conslr. Constr. 
Size Size Factor Inert ~300 Inert ~300 ReI. UL(I Catalog ReI. UL(I 
(Ins.) (mm) (m3/h) Min. Gas Water SSU Gas Water SSU AC DC Catalog Number No. 0 Listing Number No. 0 listing AC DC 

NORMALLY CLOSED (Closed when de-energized), NBR or PTFE lI Seating 
-3/8 10 1.29 (j 10 9 3 3 - 81 65 8210G73 lI LP . 821 OG36 lI LP . 6.1/F 11.6/F 
-3/8 16 2.57 0 10 10 3 3 81 65 8210G93 50 0 10.1/F 11.6/F 

3/8 16 2.57 0.3 14 10 9 9 7 7 81 65 ' 8210Gl 60 0 " - - 6.1/F 11.6/F 

3/8 16 2.57 0.3 21 21 21 - - - 79 8210G6 50 0 17.1/F 

-1/2 11 1.89 (j 10 9 3 3 81 65 821 OG15 lI 2P . 8210G37lI 2P . 6.1/F 11.6/F 
-1/2 16 3.43 0 10 10 3 3 81 65 8210G94 50 0 - . - - 10.1/F 11,6/F 

-1/2 16 3.43 0 10 10 9 3 3 79 65 - - - 8210G87 70 . 17.1/F 11.6/F 

1/2 16 3.43 0.3 14 10 9 9 7 7 81 65 8210G2 60 0 6.1/F 11.6/F 

1/2 16 3.43 0.3 21 21 21 - - - 79 - 8210G7 50 0 17.1/F -

1/2 16 3.43 0.3 21 21 - 21 21 - 81 52 8210GZ27 50 0 . - 17.1/F 40.6F 
-3/4 16 3.86 0 10 10 9 3 3 79 65 - - - 8210G88 .. 70 . 17.1/F 11.6/F 

3/4 19 4.29 0.3 9 9 9 7 6 5 81 65 8210G9 90 0 . .. . - 6.1/F 11.6/F 

3/4 19 4.29 0 10 10 - 3 3 - 81 65 8210G95 80 0 10.1/F 11.6/F 

3/4 19 5.57 0.3 17 10 7 9 9 9 81 65 8210G3 110 0 6.1/F 11.6/F 

3/4 19 5.14 0 - - - 14 12 12 25 8210826 II:j iop 30;6/H 

3/4 19 5.14 0 24 21 14 - - - 92 - 821 OG26 lI t 40P . - - - 16.1F 

-1 25 11.14 0 - - 7 7 6 - 25 8210854 :j 310 8210089 150 30.6/H 
-1 25 11.14 0 10 9 9 - - - 81 - 8210G54 410 . 8210G89 450 . 16.1/F 

. 
1 25 11.14 0.3 10 10 7 9 9 9 81 65 8210G4 120 0 6.1/F 11.6/F 

1 25 11.57 0 21 16 8 - - - 92 - 821 OG27 t 42P . 20.1/F 

1 25 11.57 0.7 21 21 21 - - 79 - 8Z10G78 lI 13P 17.1/F -

11/4 29 12.86 0 7 7 6 - 25 8210855 :j 320 30.6/H 

11/4 29 12.86 0 10 9 9 - - - 81 8210G55 430 . 16.1/F -

11/4 29 12.86 0.3 10 10 7 9 9 9 81 65 8210G8 160 0 6.1/F 11.6/F 

11/2 32 19.29 0 7 7 6 - 25 8210856 t 330 30.6/H 

11/2 32 19.29 0 10 9 9 - - - 81 - 821 OG56 t 440 . 16.1/F -

11/2 32 19.29 0.3 10 10 7 9 9 9 81 65 8210G2Z 180 . 6.1/F 11.6/F 

2 44 36.86 0.3 10 9 6 3 3 3 81 65 8210Gl00 20P . - - - 6.1/F 11.6/F 

21/2 44 38.57 0.3 10 9 6 3 3 3 81 '65 8210Gl0l 21P . - - - 6.1/F 11.6/F 

NORMALLY OPEN (Open when de-energized), NBR Seating (PA Dlsc.Holder, except as noted) 
-3/8 16 2.57 0.0 10 10 9 9 9 6 81 65 8210G33 230 . - - . 10.1/F l1.61F 

3/8 16 2.57 0.3 17 14 14 17 14 14 81 81 8210Gll (§ lI 390 . - - - 10.1/F 11.6/F 

1/2 16 3.43 0 10 10 9 9 9 6 81 65 8210G34 230 . 10.1/F 11.6/F 

1/2 16 2.57 0 10 10 7 9 9 6 81 65 - - - 8210G30 370 . 10.1/F 11.6/F 

1/2 16 3.43 0.3 17 14 14 17 14 14 81 81 8210G12 (§ lI 390 . - - - 10.1/F 11.6/F 

3/4 19 4.71 0 10 10 9 9 9 6 81 65 8210G35 250 . 10.1/F 11.6/F 

3/4 16 2.57 0 10 10 7 9 9 6 81 65 - - - ,8210G38 380 . 10.1/F 11.6/F 

3/4 19 5.57 0.3 . - 17 14 14 . 81 8210C13 240 . 16,8/F 
-3/4 19 5.57 0.3 17 14 14 - - - 81 - 8210G13 460 . - - . 16.1/F 

1 25 11.4 0 9 9 9 - . - 81 - 8210857 (§ ¡l 340 . " 20/F 

1 25 11.4 0.3 - - - 9 9 9 - 81 8210014 260 . - - - - 16.8/F 

1 25 11.4 0.3 10 10 9 81 8210G14 470 . 16.1/F -

11/4 29 12.86 0 9 9 9 - - - 81 8210858 (§ ¡l 350 . 20/F -

11/4 29 12.86 0.3 - - - 9 9 9 - 81 8210018 280 . - - - - 16.8/F 

11/4 29 12.86 0.3 10 10 9 - - - 81 - 8210G18 480 . 16.1/F 

-11/2 32 19.29 0 9 9 9 - - - 81 - 8210859 (§ ¡l 360 . . - 20/F -

11/2 32 19.Z9 0.3 - - - 9 9 9 - 81 8210032 290 . 16.8/F 

11/2 32 19.29 0.3 10 10 9 81 8210G32 490 . - 16.1/F 

2 44 36;86 0.3 - - - 9 9 9 65 8210103 30P . 16.8/F 

2 44 36.86 0.3 9 9 9 - - - 81 - 821 OGl 03 50P . - - . 16.1/F -

21/2 44 38.57 0.3 - - - 9 9 9 65 8210104 27P . . 16.8/F 

21/2 44 38.57 0.3 9 9 9 - - - 81 8210Gl04 51P . 16.1/F 

Notes: (j 0.3 bar on Air; 0.0 bar on Water. (§ Valves not available with Explosionprool enclosures. 
lI Valve provided with PTFE main disc. ø On 50 hert service, the wall rating for the 6.1/F solenoid Is 8.1 walls. 
lI Valve includes Ullllri (G.E. trademark) piston. (§ AC construction also has PA seating. 
o Leller "0" denotes diaphragm construction; "P" denotes piston construction. lI No disc-holder. 

(I 0 Safety Shutoff Valve; . General Purpose Valve. ¡l Stainless Steel disc-holder. 
ReIer to Engineering Section (ApprovalS) lor details. t Must have solenoid mounted vertical and upright. 
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SERIES 

8210
 ASÇØ 
Dimensions: inches mm 

Constr. 
Rei. No. 

H K L P W Constr. Refs. 1, 2 
1" Ins. 3.85 3.00 1.91 3.41 1.69 

mm 98 76 49 87 43 

2" ins. 4.17 3.25 2.28 3.63 1.69 
mm 106 83 58 92 43 

13 ins. 4.44 3.22 3.75 4.19 5.81 1/2 NPT 

5 
mm 
ins. 

113 
3.84 

82 
2.31 

95 
2.75 

106 

3.28 
147 
2.28 

R.12 (3.2)
4 PlES 

mm 98 59 70 83 58 
H 

6" 

7 

8 

Ins. 
mm 
ins. 
mm 
ins. 

3.38 
86 

4.19 
106 
4.13 

1.94 
49 

2.50 
64 

2.47 

2.75 
70 

2.81 

71 

2.81 

2.80 
71 

3.47 
88 

3.44 

2.28 
58 

2.39 
61 

2.29 

K 

1 ~
mm 105 63 71 87 58 

g" 

10.(l 

Ins. 
mm 
ins. 

3.66 
93 

5.25 

2.10 
53 
X 

2.81 

71 

2.81 

2.96 
75 

4.59 

2.28 
58 

2.31 

L

Fl£T 
BOTTOl/VlEW SHNG

MOUNTING BRACKEJ HOLES. 
(OPTIONA) 

mm 133 X 71 117 59 
11" ins. 4.16 2.66 3.84 3.52 2.75 

mm 106 68 98 89 70 Constr. Ref. 13 
12 ins. 5.64 3.15 3.75 4.01 3.36 

mm 143 80 95 102 85 w 
15" 

16 

18 

Ins. 
mm 
Ins. 
mm 
ins. 

5.34 
136 
5.64 
143 
6.11 

X 

X 

3.15 
80 

3.30 

3.75 
95 

3:66 
93 

4.38 

4.47 
114 
4.01 

102 
4.16 

3.84 
98 

3.56 
90 

3.92 
rK~I I 

20" 
mm 
ins. 

155 
7.33 

84 
3.71 

111 

5.06 
106 
4.57 

100 
4.87 

i 

mm 186 94 129 116 124 I 

21" ins. 7.33 3.71 5.50 4.57 4.87 
mm 186 94 140 116 124 

23 Ins. 4.35 2.65 2.75 3.79 2.28 H 

mm 110 67 70 96 58 
24 Ins. 5.06 X 3.78 4.44 2.75 

. mm 129 X 96 113 70 
25 Ins. 4.64 2.81 2.81 3.94 2.28 

mm 118 71 71 100 58 
26 Ins. 6.53 X 3.75 4.91 3.19 

mm 166 X 95 125 81 

27 Ins. 8.22 X 5.50 5.47 4.87 
mm 209 X 140 139 124 

28 Ins. 
mm 

6.53 
166 

X 

X 

3.66 
93 

4.91 
125 

3.19 
81 

Constr. Refs. 5-9, 11, 20,21, 23, 25,37,38 
29 ins. 7.03 X 4.38 5.06 4.40 

mm 179 X 111 129 112 
(j Valves must be mounted with solenoid vertical 

anduprighl. 
1/2 NPT

" DC dimensions sliohtlv lamer. 

p 

0;"':':.' ~"'

_L-_TI ---4
I II I ~"OPTIONA MOUNTING BAAKET 

NPT: I
90TH ENOS
I l... 

1.626(41.3) 

FLOW ~ 
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SERIES 

8210
 Asça 
Dimensions: inches (mm) 

Conslr. 
Ref. No. H K L P W 

Constr. Refs. 10, 15, 24, 26-36 

30 ins. 8.22 X 5.06 5.47 4.87 

mm 209 X 129 139 124 

31 Ins. 5.25 X 3.75 4.44 3.25 
mm 133 X 95 113 83 7/8 alA HOLE FOR 

32 Ins. 5.69 X 3.66 4.69 3.25 1/2 CONDUIT CONN. 

mm 145 X 93 119 83 

33 Ins. 6.06 X 4.38 4.94 3.91 

34 

mm 
Ins. 
mm 

154 
6.91 

176 

X 

X 

X 

111 

3.75 
95 

125 
6.09 
155 

99 
3.25 
83 

Pi llH 
35 

36 

37 

Ins. 
mm 
ins. 
mm 
ins. 
mm 

7.34 
186 
7.66 
1.95 
4.61 

117 

X 

X 

X 

X 

2.75 
70 

3.66 
93 

4.38 
111 

2.81 
71 

6.34 
161 

6.56 
167 
3.89 
99 

3.25 
83 

3.91 

99 
2.39 
61 

K 

i II I i
-t---+--+--i i i NPT 

38 ins. 4.61 2.75 2.81 3.89 2.39 __"!_~ ~._.. BOIH-I:NDS 
mm 117 70 71 99 61 

39 Ins. 5.42 2.31 2.75 4.86 3;80 
mm 138 59 70 123 97 ~ 40 Ins. 5.20 3.29 2.81 4.50 2.28 FLOW 

mm 132 83 71 114 58 1.656 (42) 

41 Ins. 5.13 3.10 3.75 4.32 3.25 
.281 alA 

mm 130 79 95 110 83 2 MOUNTING HOLES 

42 Ins. 6.43 4.40 3.93 5.62 3.25 
mm 163 112 100 143 83 

43 Ins. 5.57 3.35 3.66 4.57 3.25 
mm 142 85 93 116 83 

44 ins. 5.90 3.57 4.38 4.79 3.91 OPTIONA MOUNTING BRACKET 

mm 150 91 111 122 99 
45 ins. 5.26 3.17 3.75 4.38 3.84 

46 
mm 
ins. 

134 
4.95 

81 

3.10 
95 

3.84 
111 

4.31 
98 

2.75 
Constr. Refs. 12, 16, 18 

mm 126 79 98 110 70 
47 ins. 6.43 3.59 3.75 4.81 3.52 

mm 163 91 95 122 90 
48 ins. 6.43 3.59 3.66 4.81 3.73 

mm 163 91 93 122 95 
49 

50 

Ins. 
mm 
Ins. 
mm 

6.91 

176 
8.13 
207 

3.75 
95 

4.15 
105 

4.38 
111 
5.06 
129 

4.96 
126 
5.37 
136 

4.40 
112 
4.87 
124 

AS\:. 
I II i 
I 
l-_..-

51 Ins. 8.13 4.15 5.50 5.37 5.18 
mm 207 105 140 136 132 p

IMPORTANT: Valves may be mounted in any 
position, except as noted In 
specifications table. 

H 

NPT 
80TH ENDS


-l 
L 

FLOW ~ 
Note: Valve must be mounted with solenoid vertical and upright. 
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SERIES 

8210
 ASÇd 
Dimensions: inches (mm) 

Conslr. Refs. 39 

1/2 
NPT 

H 

r--- P 
L 
I~-

-1 
K 

----.. I fJ---
i -:__,_--_.'i I I -I
-_-_-l ~_..

, 

NPT, BOTH ENDS
~L 

FLOW 

g 9/32 DIA.

-$ 2 MOUNTING HOLES


1.66 (42)

SHOWING MOUNTING

BRACKET ONLY


Conslr. Refs. 40-51


H 

1.656 (-42)
 .281 DIA

P 2 MOUNTING HOLES 

I -l' I
I I
-~- ---- J1
OPTIONA MOUNTING BRAKET 

NPT: i :

aoIH-LNDS___J .... 

1.625 (-41.) 

W~ flOW 
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P-SERIES Pressure Switches 

Switches for Vacuum through 6000 psig with 
Adjustable Set Points and Fixed or Adjustable Deadband 

Features: 
. Set point repeatability, .:1 % of operating. range. 
. All wiring terminals, adjustments and visual scales 

are accessible from the front of the switch. 
. Choice 
 of openJrame type, general purpose or 

watertight enclosure. 
. Choice of fixed, limited-adjustable or full-range 

adjustable deadband. 
. Choice of single or two-stage units. 
. Compact size. 
. Mounts in any position. 
. Rugged and vibration resistant; e.g., for compressors. 
. Visual adjustment scales in psig and bars. 
. Wide selection of transducer wetted materials 

suitable for air, water, oil or corrosive fluids. 
. Mix and match switch and transducer components for 

increased stock flexibilty or to change pressure 
ranges in field. 

General Description: 
ASCO P-Series pressure switches consist of an open 
frame or enclosure protected switch unit and a 
transducer unit. They can be ordered separately for cus
tomer stocking and/or field assembly or as a 
complete factory-assembled unit. 

Switch 
P-Series pressure switch units incorporate the unique 
ASCO TRI-POINT alternating fulcrum balance plate to 
control the operation of one or more electrical snap-
action swtiches. The electrical snap-action switch 
together with the adjusting mechanism is a fully-tested, 
self-contained subassembly. 

Transducer 
Transducer unit incorporates a diaphragm/piston 
type pressure sensor, and is also afully-tested, 
self-contained subassembly. 

Operation 
When pressure is applied to the transducer it is 
converted into movement of the piston. This 
 piston 
movement is then used to control the operation of 
the electrical snap-action switch in the switch unit. 

Options (See pages 34-35) 

Standard Electrical Ratings 

Standard Temperature Ratings 

8 



Enclosures 
ASCO TRI-POINT switches are available in either a 
generalpurposeorwatertight enclosure, in addition to 
open frame construction. These enclosed units are 
made in accordance with NEMA and UL standards. 
These standards define the protection level an 
enclosure gives and the tests 
 it must pass to meet 
a particular design. 

General Purpose ..Type1. These enclosures are 
designed for indoor usøto protect persoririel from 
accidental contact witn the~quipment. P-Seriès 
general purpose enclosures are painted, zinc-coated 

Dimensions (inches) 

P-Series Pressure (Mounting brackets optional) 

Open Frame PA and PC Switch Units 
with Transducer Unit 

Type 1 General Purpose Switch Unit 
with Transducer Unit 

718 DIA HOLE 
FOR 1/2 CONDUIT 
CONECTION 

.08 

.2 Dl HOS 
FOR MOUNTNG 
WlH#fOI.190 Dl1 
SCREWS 2 PLCES) 

5.7 
5.2 

6.2 

1/4 OR 
1/2NPT 

steel and have a 7/8" diameter hole at the top for 
electrical entry.


Watertight - Type 4. Watertight and dust-tight 
enclosures are intended for use indoors and outdoors 
to protect the enclosed equipment against splashing or 
falling water, windblown dust and water, hose directed 
water, and severe external condensation. P-Series 
watertight switch enclosures are epoxy-painted, zinc-
coated steel with a 1/2" conduit hub in the side of the 
lower housing for electrical entry. (For optional 316 S8 
watertight enclosure see page 13.) 

Open Frame PB and PG Switch Units 
with Transducer Unit 

.3 

Type 4 Watertight Switch Unit 
with Transducer Unit 

_____m.. ...... ..m.......--


~~m~QUED..,.~ 
4.0 ... U~=i 

r4.9


.23DIA 
HOLS FOR

MOUNTING 
WITH#!O 
(.190 Dl)
SCRE 
(2 PLCES) 

.2DI 
Ha (2 Pl)


9 



P-SERIES Pressure Switches' ASça -lVPO

How to Select and Order 
ASCO p..eries switches consist of two components, the switch unit and the transducer unit. 

How to Select 
1. Select the adjustable operating range based on desired actuation pressLire.
2. Check that proof pressure is suffcient
3. ~ and select the desired P-Serles switch unit with the proper enclosure.
4. Continua across and select a matching trnsducer unit compatible with the fluid.

General Purpose Enclosure 

Single-lage AdJúslable Oe.dband 
units allow Independent adjustment of the 
set and reset points ovr the full operating 
range of the sw~ch. The 
minimum difference .

between set and reset 
points Is the dead band .. 
listed below; the 
maximum diference 
is the full range of . .

the switch. 

Watertight Enclosure 

How to Order Select transducer unit below 
Factory assembled - Simply order the switch and 
transducer unit by catalog number joIned by a slash (/), 
e.g.. PA36A1RD30A11. 
Field assembled - Simply order the switch and 
transducer units separately by individual catalog 
number, e.g., one PA36A and one RD30A 11. 
Options - Add appropriate suffx for desired option 
or accessory (see pages ~. 
Important Note: The third digit of each of the catalog 
numbers must be Identical, 
e.g.. PA¡¡6Aand RD~OA11. 

All 31655&

316 S5 G) Vlton ø 

Catalog Catalog

No. No.


. RV34A32 

RE20A42 
RE10A42 

"RF1.0Ä42 .


,;~~1g~~,
FÙ10A42 
Rl20A42 
RL 1 OA42 

:42 
42 

Z 
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How to Select and Order 
ASCO P-Series switches consist of two components, the switch unit and the transducer 
 unit. 
How to Select How to Order

1. Select the adjustable operating range based Factory assembled - Simply order the switch and transducer unit by
on desired actuation pressure. catalog number joined by a slash (I), e.g., PG36A1RV34A 11.


2. Check that rated proof pressure is suffcient. Field assembled - Simply order the switch and transducer units separately

3. Read across and select the desired by individual catalog number, e.g., one PG36A and one RV34A 11.

P-Series switch unit with the proper enclosure. Options - Add appropriate suffx for desired option (see pages 34-35).


4. Continue across and select a matching Important Note: The third digit of each of the catalog numbers must be 
transducer unit compatible with the nuid. identical, e.g., PG 1l6A and RV~4A11.


Limited Adjustable Deadband units These guage pressure type transducers are 
have an adjustable set point and use diaphragm/piston type transducers using an elastomer 
a special snap-action switch that in contact with the nuid, backed by a piston cylinder. This 
varies the dead band allows high 

within the limits sensitivity for low 
listed below. pressures and. 

strength for high 
pressures. 

Standal'd port connection is 1/4" NPT 
Open Frame (optional 1/2" NPT add suffix "B" to catalog number) 

Air or Air, Oil or Water, Air, 
Adjustable Gas (Ï Gas 011 or Gas Corrosive Fluids 
Deadband Open General Watertight Nylon & Aluminum Brass & All 316 SS&Adjustable At Frame Purpose Enclosure Buna "N" & Buna "N" Buna "N" 316 SS Q) Vlton (!Operating Proof Mid-Range 

Range Pressure (psig)CD Catalog Catalog Catalog Catalog Catalog Catalog Catalog Catalog 
(pslg) (psig) FromfTo No. No. No. No. No. No. No. No. 

All switch units and transducel'units above are in stock for immediate delivery. 
CD Values shown are nominaL. (ìl Rated proof pressure on RF10A71 is 150 psigandon RG10A71 is 300 psig. 
Q) 31655 transducer dèadbands are approx. 50% greaier than listed. (! Transducers ending in 32 have 303 55 process connections, not 31655. 

12 



. ASCd lRVPa


Switches wit-l1:Optional 316 Stainless Steel Enclosure 
'-, -/"'~"'..!i: 

~--? -, -, 

Every ASCO P-Series pressure switch is 
available in a corrosion~resistant, stainless 
steel enclosure. Typical¡;pplications 
include: 
. Offshore platforms 
. Hydrocarbon processing plants 
. Oil & gas fields 
. Oil & gas transmission lines 
. Chemical plants 
. Breweries 
. Paper pulp mils. 
. Salt spray locations 

Stainless Steel Enclosure 
ASCO Type 4X watertight enclosure is 
designed to provide protection against 
windblown dust, rain, sleet or external ice 
formation. The switch and transducer unit 
are available only as factory-assembled 
units, and include a UL-approved 1/2" 
NPT conduit hub. 

Dimensions (inches) 
How to Select and Order 
ASCO P-Series switches with 316 55 P-5eries Pressure with Optional 316 SS Enclosure 

enclosure consist of two factory-assembled 
4.9components, the switch unit and the 

transducer unit. 

How to Select (use tables on pages 10-12) r-4.0
1. Select the adjustable operating range based
on. desired actuation pressure. 
2. Check that rated proof pressure is suffcient. . fO + ...u . 
3. Read across and select the desired P-Series
switch unit with open frame construction. 
4. To add a 316'SS enclosure, change the fourth


digit of the open frame catalog number from "6" 
to "4", e:g., PG3~A becomésPG3~A. 
5. Continue across and select a matching
transducer unit compatible with the fluid. 1/4 ORPr-- -" tt4.31/2 NPT

How to Order 
1/2 NPTFactory assembled only - Simply order the 
CONDUIT 

switch and. transducer unit by catalog number IL2.1 CONNECTION 
.21 DIA. 
2 HOLESjoined by a slash (I), e.g., PG34A1RV34A32. 

options - Add appropriate suffx for desired FOR MOUNTING NOTE: THIS DIMENSION WILL VARY FROM 
5.0 MIN. TO 6.04 MAX. DEPENDING ON
TRANSDUCER SPECIFIED.option(seepages 34-35). 

. MOUNTING BRACKET OPTIONAL 

13 



H-Series, P-Series and S..Series 
Snap-Action Switch Options 
Optional snap-action switches to meet specific electrical loads 
or application conditions are available on most ASCO TRI-POINT 
switch units. Generally, the construction of a switch unit with 
optional snap-action switches contains other specific parts and 
may be ordered only as a factory-built unit. To specify a particular 
optional construction, add the appropriate suffx to the switch unit 
catalog number, e.g., SA100 with optional gold contact snap-
action switch (suffx "P")wouid become SA1001B. 

P-Series 
Switch Options 
Panel Mount - Open frame P-Series compact switch units are 
available for panel mounting with the switch unit inside and the 
transducer outside. The panel separates the fluid sensing portion 
from the electromechanical.portion. Five holes for bolts and 
operating stem must be driled or punched through the paneL.


Three constructions are available: add the suffx listed below to 
the switch unit catalog number for the desired thickness. 

S-Series 
Switch Options 
Industrial Adjusting Nut Covers 
Available in clear plastic or metal to 
prevent tampering with set point 
adjusting nuts. 
Clear olastic cover: To order, add 
suffx "1" to the switch unit catalog 
number, or orderseparatelý as SP01. 
Metal cover: To order, add suffx "2" to 
the switch unit catalog number, or 
order separately as SP02. 
JIC Construction - A switch unit 
having the electrical and adjusting nut 
covers atlachedto the switch body_ by


a chain. Also designed to Type 13 
specifications.Toorder, add suffx "3" 
to the switch unit catalog number, or 
order separately as SP03. 
Terminal Block - Applicable to switch 
units with.Qne single-poledouble-throw 
switch. The terminal strip is prewired 
tathe snap"actionswitch. To order, add


suffx "4" to the switch unit catalog 
number, or order separately as SP04. 
Factory Sealed - Explosion~proof


units may be ordered with a factory 
seal separating the electrical chamber 
from the conduit hubs and 24" long 
#14 AWG 10SoC. rated lead wires. To 
order, change the fourth digit of the 
switch unit catalog number from "2" to 
"3", e.g., SA11Jo becomes SA1im0. 

High Ambient 
250°F 
SPDT 

5 Amp, 125,250 VAC 
1/8 HP, 125 VAC 
1/4 HP, 250 VAC 
1/2 Amp, 125 VOC 
1/4 Amp! 250 VOC 

F SA,SB, SC: +25% 

Moisture 
Resistant 

Sealed Switch 

SPOT 

5 Amp, 125, 250 VAC 
1/8 HP, 125 VAC 
1/4 HP, 250 VAC 
1/2 Amp, 125 VOC 
1/4 Amp, 250 VOC 

J 
SA: None 

SB, SC, PA: +25% 
PB, H: +50% 
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Pressure Transducer Options 

Special Wetted Materials - The following diaphragms may


be substituted on transducer body materials of aluminum, 
brass, polýester and stainless steel. To order, substitute the 
material code below in the, seventh digit of the transducer 
catalog number, e.g., a TF1 OA 1 m with optional viton diaphragm


becomes a TF1 OA 1 ¡g. 

Temperature Range 

40FF2Ö~ç)~'td;~j§~~~l~S~~~1;f ff; 
_4°F (-20°C) to 250°F (121°C) 

M9F;(,.2Ö°(J¡;tô1;~~g;W~f~3~J';'J 
-40°F HO°C) to2~_~~~J~,?1.oq 

:1t,E:(';?,9~.¡¡.t:tBi~l~;~'šif~~i~1l¡fi 

Oxygen Cleaning - Pressure transducers for oxygen service 
should be specially cleaned. They are degreased and blacklight 
inspected, then assembled in a clean area and tested with 
oil-free air or nitrogen. Use metal body transducer with viton or 
neoprene diaphragm and add suffx "H" to transducer catalog


number, e.g., TA40A13 becomes TMOA1318. 

Pressure Snubbers - A pressure snubber (1/4" NPTF by 
1/4" NPTM) installed in the transducer pressure connection 
wil dampen the pressure spikes to a value which will not 
cause damage. It consists of a body with a porous metal disc 
of stainless steel through which the fluid passes. To order, 
select a snubber compatible with the fluid. Available by 
seperate catalognumberonly (see table below). 

., Wat~r,Li9_~iC?il~~_n~,~r,???_~.~~) ,Tf=94i=2 ,', . 
,,':gil~(!i.~a~iiL~M~Ü~?;~t&~ll9Ml;r;;i~:¡?:~T:!S~~q2 : 

Pressure Rating (psig) 2000 

Process Connection - A female process connection (1/4"
NPT) is standard on all pressure transducers. A 1/2" NPT is 
available as an option on gauge pressure transducers. To 
order, add suffx "8" to transducer catalog number, e.g., 
RF10A21 becomes RF10A21 (g. 
Note: Not available on nylon transducers. 

P-Series and S-Series Temperature Transducer Options

Armored Capilaries - Double braided copper armor is 
standard for copper capilary units. Stainless steel spiral 
interlocked amior is available for stainless steel capilary 
units. Add suffx "C" to transducer catalog number. 

Thennal Well 

Thermal WellCD - Use with direct or remote sensors for 
protecting sensing bulb. This allows removal of bulb while 
maintaining a pressure-tight vesseL. Available in 1/2" NPTor 3/4" 
NPT process connection in brass or 316 SS. Dimensions are in 
accordance with SAMA Std. RC17-9. Standard "un dimension 
(insertion length) is 2-1/2" for direct mount and 6' capilary units 
and is 4-1/2" for 12' capilary units. 

Process Connection

HU" 

Dimensions 3/4" NPT

Catalog No. Catalog No. 

31655, 6000


CD Jam nuts provided with thermal wells.


Longer Capillaries - Standard copper and stainless steel 
capilary units can be furnished in 12' lengths. To order, add


suffx "0" to transducer catalog number. 
Consult ASCO for longer length capilaries. 

Capilary Bulb "U" Dimension 
Length 
(Feet) 

Transducer 
Suffx 

Length 
(Inches) 

Required 
(Inches) 

Union Connector - For use with remote units for mounting 
of bulb in fluid being controlled. Available in 1/2" NPT and 
3/4" NPT process connections in brass or 316 SS. 

'it --iimi~rUIíJ ir 

Process Connection 
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Definitions 

Accuracy - The maximum deviation from the set point Switch Unit - ASCO uses the term "switch unit" to describe 
under specified operating condition (ambient temperature, 
barometric pressure, etc.). 

Adjustable Deadband - Refers to the capabilty of a 
pressure.or temperature switch to allow the dead band to be 
àdjusted over a given range. Certain ASCO TRI-POINT 
switches have an adjustable dead band which can be


adjusted over the total operating range of the switch. 

Adjustable Operating Range - The pressure or tempera
ture range of the switch within Which the set point may be 
adjusted. 

Differential Pressure - The difference between two 
pressures. A differential pressure switch senses two pressure 
sources and can be adjusted to actuate on a desired 
difference between them. 

Guage Pressure - The actual reading of a typical pressure 
guage and is the difference between the pressure within a 
vessel and the atmospheric pressure surrounding it. It is 
normally measured in pounds per square inch (psig). 

Manual Reset - The switch isa semi-automatic device 

which operates automatically with a signal change in one 
direction but must be manually reset once the signal returns 
to its original position. 

Proof Pressure - A pressure which a device can be


Subjected to for extended periods of time without changes 
in its operating characteristics. 

Rated Overrange Temperature - A temperature which a 
device can be subjected to for extended periods of time 
without changes in its operating characteristics. 

Repeatabilty - The closeness of agreement among a 
number óf Consecutive rneasurements of the output for the 
same value of input under the same operating conditions 
approaching from the same direction. Repeatabilty is 
normally specifed as a percentage of the upper limit of the 
operating range. 

Example: Operating rangaÆ)-100psigwith :t1% 
repeatabiliy; equals :t1% dHoo psig or:t1 psig. 

Reset Point - After a pressure or temperature switch has


reached its set point and operated the electrical switch, it 
must return to a point called the reset point before the 
electrical switch can return to its original position. 

Set Point - The pressure reading at which the electrical 
switch .element changes contact position (it can be specified 
either increasing or decreasing). 

the electromechanical portion of a pressure or temperature 
switch. This is used in conjunction with a transducer unit to 
form a complete pressure or temperature switch. 

Transducer Unit - ASCO uses the term "transducer unit" to 
describe that portion of a pressure or temperature switch to 
which a pressure or temperature is applied which converts 
the input signal to another form of energy to operate the 
switch unit. 

Two-Stage (Dual) - ASCO uses the term "tWo stage" to 
describe a pressure Qrtemperature switch which is equivalent 
to two pressure or temperature switches which are 
independently adjustable.This switch is equivalent to two 
fixed deadband switches. 

Deadbands - The dead band is the difference between the 
set point and reset point readings. Deadbands are listed 
in the specification tables at nominal values. They are 
representative of the dead bands of the units at the middle 
of the range. 

The dead 
 band values for the full range adjustable deadband 
switches and limited adjustable dead band switches indicate 
the values through which the dead band may be adjusted. 

Generally, as the set point is adjusted through the operating 
range, the deadband wil vary. Normally, it wil become 
narrower as the set point is towards the bottom of the range, 
and wil become widelwhen the set point is towards the top 
of the range. The graph shown below indicates representative 
trends of this type of deadband variation. 

Deadbands 

1.5 x Catalog
Value 

Catalog 
Value 

Half Catalog 
Value 

Bottom Mid Top

Position of Set Point in Range 

Temperature switch dead bands are a result of the characteris
tics of the vapor pressure curve as well as other factors. 
Normally, this results in a dead band which is narrower in the 
top third of the range than in the bottom third of the range. 
The values published are nominal and representative of mid
range set points. 
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Fluid Compatibility Guide 

These recommendations are to be used as a guide only, as service Transducer Material Code of Two Digits represents process connection 
life of material is dependent on temperature, concentrations, or material and diaphragm material, respectively; these are the sixth and 
catalysts that may be added and other condìtons which are seventh positions of the pressure transducer catalog number. 
beyond our control. 
Consult ASCO for specific service applications. Process Connection: 6th Position Diaphragm: 7th Position 

Note: Items in black circles are standard catalog units. 1 Aluminum 4 3165.S. 1 Buna "N" 4 316 S.S. 

All others available on factory order. 2 Brass 7 Nylon/Brass 2 Viton 6 Ethylene Propylene 

3 303 S.S. 3 Neoprene 7 Fluorosllicone
P - Indicates preferred construction. 5 - Indicates satisfactory construction. 

Material Code 11 12 13 16 17 21 22 23 26 27 31 32 33 36 37 42 44 71 

iß ~ Vacuum Yes Yes Yes Yes Yes ~s ~s ~s ~s ~s ~s ~s ~s ~s ~s ~s No No 
gi ~ Inches of Water Yes Yes Yes Yes Yes No No No No No Yes Yes Yes Yes Yes Yes No No 
~ ~ P.S.I.G. (§ to 400 400 400 400 400 3500 3500 3500 3500 3500 8000 8000 8000 8000 8000 8000 400 200 
AceticAcld 5 5 .'~.. 

ACélýlene ~ 5 5 5 o 5 o o 
Air . ~ 5 5 5 5 o 5 5 5 5 5 o s 5 s o o G) 
Ammonia ~ 
Argon-Welding (I ~ 5 5 5 5 o 5 5 5 5 5 o 5 5 5 o o ~ 
Benzene-Benzol P 5 o o o 
Butane ~ 5 o 5 5 0' -c o o . 

Carbn Tetrachloride , ..~ . ~. 0.. 
CeH~I~bé . p 5 .......... 5 5 '. o 5 o .0

Coke Oven Gas ~ ~ o 
Ethyl Alcohol (denatured) ~ 5 5 5 5 o 5 5 5 5 5 o 5 5 5 o o 
Ethylene Glycol ~ 5 5 5 o 5 5 5 5 o 5 5 o o 

. 
FreonR.!itrigérants . G)

-c
FreòriSolvënts 

G) 5 5 o '.' o ø 
('MF"."TF","BF") 

Fuel Oils and. Diesel Gl ~ 5 .'." 0 5 5 o o o 
Gasoline ~ 
Gas, Inert ~ 5 5 5 5 o 5 5 5 5 5 o 5 5 5 o 0 ~ 
Gas (natural and ~ 5 5 5 o 5 5 5 5 o 5 5 o 0 

manufactured) Gl


Hølium ........ ..... ~ 5 .$ 5 ...~i0. 5 5 5 s 5' ,.0'5 5 S :00 ...~...

Hyatfuéti' '" . .... . 5 5 5~. 5 S 5 ....;0 iS sgs 0'0 I. . 
J~~!gdll%(J¡:ltoJF'e)' . p . .'~ I'., 5 S ......0...;..,"'. I .' .'s"00 
Kerosene ~ 5 o 5 5 0 o 
Methyl Alcohol (Methanol) ~ 5 5 5 o 5 5 5 5 s 5 5 o o 
Naphtha ~ 5 o 5 5 0 o o 

..~..' S, 5 .5 '.Jr: .~0. 5 5 s S: ,5" ,.0..'.;5.. 5 --S lSf ;:0. ;.&~" 
.

I /:';.i~r\ttYdraUlic; ~ 5 
":.,.~. 5 si~:7""- "-. 0'.' 'il 'dt)

. .... J\J!li:G,!lrt9il!ld' ffqttir) 
. S Ij,

r 
''''7-'' . ,'-.- '-~' '.", . _, ., ,~.": ",r". ,",,:;:,~r,: '" . ,~'-

.'()1og~'n,~§ailiòlJš.."~'..'" '-~:,-y-- :~_ ::';-".'ts:?t :'-':--~;-- S 5 5 ..... . ;;.€J:;'JL" ." .S': m,:~.d0Y,' I,.:

Potassium Sulfate ~ 5 5 5 5 0 5 5 s 5 5 0 5 5 S 0 0 
Propane Gas and Liquid ~ 5 5 o 5 5 5 0 5 o 0 
'Pydraul" ("Monsanto") P 5 5 o 
$.t~~¡j. ;Q); .' 1.----, __,."" ~r 5 5 s.¿tg..,..... ". s :, 'X~;;~d '.' 

.. ,,' 1""'.".,1,:.S:tji~wd&flrl~~rls.até '. 
. . 5 S .s. ~S./ .... , 5. '~;,¡0j.\ %,:.\&. 

. ~¡gaçl:ilri,S.tjiý!l!lL (G" s 1'.- ,'~ ,....1'... s..;f0V.... ..' . :.:'~m~:.~~ .;,t:~. ./~~' :S.::--;~ '(;'-:..i~

Toluene (Tolulo) P 5 o o 0 
Vacuum ~ 5 5 5 5 o 5 5 5 5 5 o s 5 5 o 
Vegetable Oil ~ 5 5 5 5 o s S o o 

.......... I
\Ínggaf ....:m. ~ 5. .8 ';'ll' ':"li;:' .'
Waf~t;,¡:t~sb;ß.()ïl~r,Fged I,. ..... .;...... m'

". 
5 5 5' .s. "~d"... S s'./:Gl. gL m 

Wii¡ör(ÐIStlíéEl;beionizèd¡ 
.. 

p o 5 5 5 ;'0
Dernihémlize!l) i'"m ~,' - -"'. 

Water. Sea o 
'~.2__, 

Noles: (I For high punly applications use stainless steel transducers. (I Oxygen service requires special deaning, specify suffx "H". (I For steam service a condensate loop (pigtail) Is required. 
~ For pressure transducrs for combustion service see pages 20A23. (§ Material availability refers to standard gauge pressure conslrcUons only. 
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Duralifeli Pressure Gauge~ASHCROFT~ Type 1009, Grade1A (1.0% F.S.) 

DESIGNED FOR SAFETY AND 
LONGER LIFE 
. 5-year limited 
 warranty 
. Patented PowerFlex™ movement 

isolates movement from shock 
and vibration for longer life 

. All stainless, all-welded construc
tion for long life 

. ASMEGrade 1A, 1% accuracy full
scale 

. New PLUS!rM Performance Option: 
- Liquid-fi/ed performance in a

dry gauge 

The following Table is not for conversion purposes. 

STANDARD RANGES ¡In,J(6) 

Pressre 
psi kg/em' - bar kPa 

0/15 0/1 0/100 
0/30 0/1.6 0/160 
0/60 

0/100 
0/2.5 0/250 

0/160 0/4 0/400 

0/200 0/6 0/600 

01300 0/10 0/1000 
0/400 
0/600 

0/16 0/1600 

01800 0/25 0/2500 

0/1000 0/40 0/4000 

0/1500 0/60 0/6000 
0/2000 
0/3000 

0/100 0/10,000 

0/4000 0/160 0/16,000 

015000 0/250 0125,000 

0/6000 0/400 0/40,000 
017500 

0/10,000 
0/600 0/60,000 

___Q/15,Q.ii~__, 
Vacuum 

0/1 000 0/100,000 

3070 Hg , -1/0 -100/0 
Compound 

30-Hg/15 psi -1/0/1.5 -100/0/150 

30- Hg /30 psi -1/013 -100/0/300 

30-Hg /60 psi -1/0/5 ':100/0/500 

30" Hg /1 00 psi -1/0/9 -100/0/900 

30. Hg /150 psi -1/0/15 -100011500 

30-Hg/300 psi ~1/0/24 -1000/2400 

TO ORDER THIS 1009 OURAUFE PRESSURE GAUGE: 

Select: 
1. Dial size-2W, 3!r
2. Case type-1009

3. Tube and socket material
4. Connection size-!4 (01),11 (02) Yi (04)

5. Connection location-lower (L), Back (B)
6, Optional Features-see page 106 
7. Standard pressure range-1000 psi

.. Fights vibration and pulsations 
without liquid-fill headaches 

- See page 166 for details.
- Order as option XLL

. True Zero ™ pointerindication 

no stop pin to mask false zero
reading - ensures safety and
process control 

OTHER FEATURES:


Available in 21/2" añd 31/z" dial sizes, 
Duralife~ pressure gauges are liquid 
filable and field convertible for panel 
mounting, Both zero and span adjust
ments are 
 standard. 

The gauge is available dry, liquid-
.tiled weatheq:iwof Qr hermetically
sealed andnowwithPLÙSI'"perlor, 
mance option, A five year limited 
warranty is standard with the 
Duralife(ß 1009. 

BOURDONSYSTEMSElEcnON t , i:', "- ,

Ordering ¡ Bouron Tube Socket Tube ii Range Selection NPT 
Code ¡ & Tip Malerial11) Umils (ps) Conn.mMaterial Typ i 
AW ¡ 316 stainless steel 'hBronze I G-Tube i Vacl800 

AW ! 316 stainless steel Bronze i Helical 1000 'h 

SW ¡ 316 stainless steel 316 stainless steel I G-Tube Vacl800 'h&W') 

SW í 316 stainless steel 316 stainless steel 1000115,000 'h&W'1I Helical


(1) For selection of the correct bourdon system material, see the (4) Dual-scale dials wil be supplied with standard metric Inner 
media application table'on page 178. scale and equivalent psi outer scale or with standard psi Inner 

(2) * NPT avaiiable3Wlower SW system only. scale and equivalent metric outer scale-lease specif. 
(3) Type 1009 gauges may be ordered with metric single-scale (5) Special logos and scales available upon request 

dial: kPa,bar or kg/cm'. (6) y. JIS, BSP or DIN threads available on SW systems. 
See Bulletin 6S-4. 

35 iOii :SW Ìl2L xx '1i1 ps 

Reference Bulletin SS-1 Consult factory for guidance In product selection 
~.J:l~~jß" INSTUMENT I.

Phone (203) 378-8281, FAX (203) 385-0499 or . Halllburon cony
visit our web site at ww.ashcroft.còm 



Low Pressure Diaphragm Gauge~ASHCROFT~ Series 1490, Grade A (2-1-2%) 

. 21;" and 31; - dial size sures. This gauge uses a very sensitive 

. Glass-filed polysulfone case diaphragm capsule to measure low 

material, won't rust or dent pressure and vacuum. The gauge is 
specifically designed for use whenever

. Beryllum copper diaphragm the presSure medium is a gas that is not 

. Brass socket corrosive to beryllum copper, brass, 
polysulfone and RlV silcone. The. Wetted materials of beryllum 
polysufone case is suitable for intermit-copper, brass, polysulfone and 

RTV silcone tent or continuous service on natural gas 
provided a .013"throttle plug is installed

. Exclusive autoclavable feature in the i:ocket. Typical applications are, 
but not limited to, vacuum pumps,gas 

The Ashcro~ Type 1490 low pres- leak detectors, air compressors, air fil
sure diaphragm gauge is designed to ters, gas burners, gas measurement, 
measure pressure from 10 in.Hpto vacuum ovens, suction regulators and 
15 psi, both positive and negative pras- respirators. 

DIAL SIZE i TYPE WETED MATERIAL ¡ CONN. SIZEI TYPE CONNECTION LOCATION j RANGES ¡ OPTIONAL FETURES


Cod~-T Oes~:-êode r---iIe~~ri¡'¡lo~ --- :-ë~;¡---~iP¡¡:-d; .- DescriPii;''--TCode ¡ D-escrip¡¡;iëode r- Des;ripï;'-'--¡ Code -Tscrlpiion --


~fi1~: 0~; r ~;~:r:;~~U~g~- --A--- --Be~r~~:ier -r gf .-----:~: ~~r_---.-r~.-r-~~~~~~~:-11õ~Toïõ1õii;õ.--T~rr~~g~~li~~~~cy 
I Polysulfone i HD l/al..Tubing Hose Barbl'" I T Top i See Chart for ! XDA ¡ Dial Marking

i RTV Silcone ! HE 3/1,I..Tubing Hose Barbl'"I D : 3 O'Clock I' Entire Ust of ! XNH ¡ Stain. Stee.ll1.ag

I HF l/,I.D.Tubing Hose Barbl") E 90'Clock Ranges i XNN i Paper
i : HG 1/,O.D.PolybeHosBar'~ . ¡ )(UII.')¡ Throttle PlugTag

I . HH 10-32-2B Female Threadl~') i XUCI2' U-clamp
, ' j XZV FlutlerGuardlM

(1) A throWe plug must be installed in the socket whene er the gauge Is used for intermittent or continuous service on natural gas.

(2) U-clamp furnished when hose barb or female thread is specified. EXAMPLES: 25 149DA 02L 10 IW XNH
(3) Throttle plug not available with hose barb or female thread connections.

STANDARD METRIC RANGES 

i Figure Intervals Pressure Figure Inlervals Minor Gradiiatlon0/10 In. H20 1 0.1 0/60 em. H2O . 10 1..in. H¡Q ____.--___~__..,L__ 
15/0In.H20 
30/0In.fl,0 0/2.5 kPa 0.5 0.05 
60/0 In. H20 0/4 kPa 1 0.1

~;~~ :~~---_....- ---1~-----+--~2.---- 100/0In.H,0 0110 kPa i---L--- -_---0/100 In. H,O 10 .1 -O.!2.Pa -=f---_____200/0 in.H,O 0.20/160in; 0 20 2 15/00z./n:' 0/25 kPa 5 . 0.5 --0/200",0. fl20 20 2 30/0 oZ.lin.' 0/40 kPa 10 10/300 10. H 0 50 5 60/0 oz./n.' 0/100 kPa 10 10/1 0 ozJn.' 1 0.1 Vacuum 
0/15 ozJln.' 5 0.2 

l00/00z./n.' 
_ Compound 2.5/0 kPa 0.5 0.05 

-õi0 oZ.lin.' - "5--'-'- ---oT-- -30/30 In.fl20 -1"- __1..._._ 4/0 kPa 1 0.1100/60 oZ.lin.' 10 1 -"1 1 % kPa 1 0.1
0/100 oz./n.' 10 1

-=0/30 In.oz./n.'


-1011 In.H,O 2 0.2 16/0 kPa 2 0.20/160 oz./n.' 20 2 Dual Scale 25/0 kPa 5 0.5
0/250. ozJln.' 50 5


Graduations 40/0 kPa 10 10/3 sl O"s,__ _!!~ 100/0 kPa 10 1 
Ran e Inner Scale Outer Scale Comoound ...0/5 sl t 0.1


0110 psi 1 0.1
0/15 psi 5 0.2. Inner Scale Ouler Scale Figure 'Mlnor Figure Minor -10/60 em H2O 10 - 1 .-

Intervls Grad. nlervls Grad. -10/80 em 110 10 1 
019 ozJn.' 0115 In.IIO 1 0.2 5 0.2 -20/40 em 110 10 1 

0/20 oz.n.' 0/35 In.IIO 5 0.5 5 0.5 -10/100 em H2O 10 1 
0/35 oz./n.' 0I601n.1I0 5 0.5 10 1 -10110 em H2O 20 2 
0/60 oz./n.' 01100 in.H20 10 1 10 1 

OIJ ranoes~vallbJø~n re~.est. Con", fa£~ry. 

TO ORDER THESE LOW PRESSURE DIAPHRAGM GAUGES: 

Select: 25 1490 A 02L xx 10l20 
i1. Dial size-2~ (25), 3~ (35)

2. Case type I 

3. Welled material I 

4. Connection size -\4 (02), Va (01)
5. Connection location - Lower (L), Back (B) I 

6. Optional features - see page 1 DB

7. Standard pressure range -10llzO

Reference Bulletin DG-2 Consult factory for guidance In product selection 
Phone (203) 378-8281, FAX (203) 385-0499 or ~,iJ#::f~ INStUMENT I 

visit our 
web site at ww.ashcroft.com 
a H.lllban copany 
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Low Pressure Bellows Gauge~ASHCROFT~ Type 1187,1188 & 1189 
Grade A (2-1-2%)


. A vailable in 4~: 6- and 8~ -dial Ashcro~ bellows gauges are used
sizes for measuring low pressures from 10" 

. Bellows-actuated mechanism H20 to 1 0 psi pressure as well as 
vacuum and compound ranges.

. Three bellows materials Coupled with their sensitivity, these 

. Easily adjustable micrometer gauges have a rugged design for pro-
pointer cess and industrial applications. 

. Phenolic (1188) or aluminum 
(1187, 1189) cases 

. All-stainless steel movements 

',' " 
PRESSURE RANGESI51 :r*n, 

STANDARD METRIC 

Single I Dual Single Dual 
Scale Dial I Scale Dial Scale Dial Scale Dial 
Compound Presure Pressure Pressure Cas Material Ring Style Mounting 
(Vac/Pes) I Inner Duter Outer Scale Aluminum, black i Hinged steel, : 

InllO InHzO oiJnz mmHzO inH,D 
1187 epoxy coated rbiack crinkle enamel : Flush - back only.-._._~.._..__..._.._.-...._ "__"~'__'____H__'__L._"__'____h"~'_____,

i 
-5/5 I 0/10 ! 0/6 0/250 0/10 : Stem -lower or back 

-10/10 0/15 I 0/9 0/400 I 0/16 4Y,- 1188 Phenolic. black i ~hreaded polypropylene i Surface -lower or back
I-30/1 0 I 0/20 i 0/1 0/600 0/24 I ring , Rusilback order 1278M 

-20/20 0/30 ! 0/18 0/1 000 ¡ 0/40 ! : mounting ring, specify X56 
-40/20 I 0140 0/24 0/1600 0/60 

4Y,-,6-.8W ¡ 1189 : Aluminum. Threaded polypropylene I Stem -lower or backl') 

-10/30 0/60 0/35 0/2500 0/100 I Surface -lower or bac~') 
-30/30 I 0/80 0/45 0/4000 0/160 

i black epoxy coated ring ! Flush - back, specify X56(') 
-70/30 0/100 0/57 0/6000 0/240 (1) Si,nases have hinged rings. (2) S"-only available in lower connection.
-20/40 II 0/150 I 0/90 Vacuum Vacuum-50/50 ._._..,~~-~~~-- ---."...~~.,._._-~_._...-

inHg/psi InHg 
-250/0 -10/0 BELLWsSVSTEMJlGESElECnONl31 '." t . i(" "'. ' ,
-400/0 -16/0

0/5-5/3 
i p~ I 0/10 -600/0 -24/0 order! Bellows I Presre Vacuum Compound NPT Available 

Code : Material ¡
-2/5 0/8 I 0/16 -1000/0 -4010 
i & Socket! Range

Range Range Conn.I') Cae Size 
and Type-5/5 0/10 0/20 -1600/0 -60/0-10/5 Vacuum -2500/0 -100/0 ! i ! 10-H,O to 5"H,O vac. & 5" 4y,, 6", 8y,-1187 

¡nHzO mmHg -4000/0 -160/0 
A I Brass 110"H,Ot010ps¡i 20" mercury H,O press. to 10- 1- 4y,-1188 , , mercury vac. & 5 psi 4Y,-. 6", 8W-1189 

10/0 18/0 -6000/0 -240/0 ---- --_. 5-H,O vac. & 5" 4y,, 6-, 8Y,"-118715/0 28/0 Compound Compound S i 316SS 110-H,Otol0psi 
10-H,O to H,O press. to 10" 1- 4y,-118820" mercury20/0 37/0 

¡ mercury vac. & 5 psi 4Y,~ 6-.8'h--119 

i . .. .30/0 56/0 -125/15 --/5 
40/0 75/0 -200/200 -6/8 5-H,O vac. & 5- 4y,, 6-, 8W-1187

60/0 110/0 -300/300 -12/1 P Monel !10-H,Ot010PS¡J ¿g:~~~C~Ory H,O press. to 10" 1- 4'h--1188 . 
80/0 150/0 --00/500 -20/20 mercury vac. & 5 psi 4Y,~ 6~ 8'h--1189 

100/0 180/0 -600/800 -30130 
(3) For selection of the correct bellows system material, see the

150/0 270/0 -1250/1250 --0/50 media application table on page 17S. 
InHg ftH, -2000/2000 -60/80 (4) Optional connection ~ NPT. 
10/0 11/0 -300013000 -120/120 (5) Others ranges available: Consutt factory 
15/0 170 
20/0 23/0 

TO ORDER THIS 1188, 1187 OR 1189 PRESSURE GAUGE: 

Select: 45 1188 AS* 1 Ø''HzO 
I I I 02 XX 

1. Dial size-i.r-; 6- & 8W
2. Casetype-1188,1187,1189

3. Bellows and socket material

4. Connection size-W (02), W (04) i I5. Connection location-Lower (L), Back (8) only
6. Optional features-see page 108 

7. Standard pressure range-10"H,O 
Accessories-see pages 166-173 

(*) Oenotes solid-front case design. 

Reference Bulletin IG-1 Consult factory for guidance in product selection 
Phone (203) 378-8281, FAX (203) 385-0499 or 
visit our web site at ww.ashcroft.com 

~'h~~~~~ IN~UMønl 
. Halllon co 



F-300 FEATURES: F-300 SPECIFICATIONS: 
. Well suited for closed pipe Installation Temperature ....... .190°F/BBOC ~ 0 pressure PIPE SIZE:


. Easy to read dual scale (GPM/PM). screen Presure.......... .150 psig/10.3 Bar ~ 70°F/21°C 1 ",11/4',11/2',2",
printed on both sides of the meter body Full scale accuracy...:t 10% 

. Horizontal or Vertical pipe installation Meter Body material . .Acrylic 21/2',3",4",8",8"
Connection type: '" .Saddle


.One piec machined acrylic meter body Float material ...... .#316 SS, Hastelloy or 

Teflon (low flow units) 

. Corrosion resistant Internal parts Max. pressure drop. . .0 psi


See instruction manual at ww.blue-whlto.com for detailed Installation and operating requirements. 
"-"":"".....,,_._-"'''~_..,.,.._.''ë..~l 

. . - . .- - .-- .


Model GaJiónsPør Iiriiufe,(Gf?tv1) lltersPer'Mlnute(LPM)
Number Sïd.l.löw(") 'C(¡WF1õw(") .Sid. Fiowe) . loW Flpw(*)¡ .

I F-30100* 5.1035 210 TO 20 to 160 810381"Pfpe¡F-~0125* 151075 5t035 6010280 3010130 1/4"Pjpe 
'F'30150* 2010100 81030 7510375 3010110 1/2" Pipe¡ F-30200* 40 to 150 15 to 70 15010550 6010260 2" Pipe 

-0 250 10 10,S0 90010 3900 6" PipeF-30800* 50010 1900 2000107200 8"Pipe
1F ~:i. '00:. :63............502..... go':** l~~¡~ :~gg 4010140 ~~g¡~ !!~g 160 to 520 2 l/f:~¡~:


¡ (*)PVÇPlPE:... add lelterll'p" for Sid, Flow and "P.R" for Low Flow.

Sid. Flow and "TR" for Low Flow.


I (*')CQPPERTUBE: add leiter liT" for 


¡ Nole: ifused on SGHEEllJLESOPVC pipe will read 12% higher than actual. 

. '. . FOR VERTICAL PIPE INSTALl-ATIQN 
PVCPIPE SCHi:QULE 4.0 (iPS Pipe ASTM - D-1785).or COPPER TUBE Type "K" or "L' i
PVCPipe í


Model GállOnSPer1\ini.tè(GPM) Liters Per 
 Minl.te (LPM) orCOPPER iNu.mber Sid:l"løw Sid. Flow TubeSiie ii F-300 SeriesD-30150* 2010 100 75 10 375 1) /2" PipeD'30200* 40ldJ50150io 5$0 2"Pipe I

IJ3(HSO* 20 to 100 75 16 375 1/2" PipeU:30200*40Io 15015010550 2" Pipe .

p~t~ifd~ltJ$E:~~~::::::~;;r:: t:; l:~.'tJ~: . '.'jl


~" Nole: if usedQÀ StHEDl1LE.80 P'vC pipe will read i 2% higher thanaclual. 4- . '.
.....-~k.._==_'''w.,._".,;''.~W.v~N'__..''''.~,.~.v-,~w....~~y;_.,_'_"~"_"~'~w.;~;'_'_'___~_"''__"'_h_._k'._=~,...~",,,w..,."=mA'~A~"~,_~_~'._~~_.~.~,=__""__,.,._~__,.~,,,=~_..==,=,,,~._y.w,,,~,,v.v,=_,..,..~___..~..,----

F-300 and D&U-300 PARTS 
Part List
Number Description Price 

F-30D5 Cop Plug for all F-3.oD, 0-.0.0 & U-30.o _ . . _ . . . . . . _ . . . . _ . . . . . _ .. 1..07
F-3028 Mounting Clomp, F-3.oi .o.oP, F-3.olOOT, F-30125P & F-3D125T ... . . . . .4..08
F-304.o Mounting Clomp, F-3D2.o.oP, F-3.o200T, F.3DI5.oP, F-3D15DT, ........ .4..08

F.3.o44 Mounting Clomp, 0.3.o15.oP, 0-3.o150T, D-3.o2.o.oT, F.3.o25.oT . . . . . .. . .4_84
F-3.o48 Mounting Clomp, F-3025.oP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.84
F.3052 Mounting Clomp, F-303.o.oT, 0-302.oDP' U-3.o2.o.oP . . . . . . . . . . . . . . . . .5..04
F-3.o56 Mounting Clomp, F-3.o3.o.oP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5..04
F-3064 Mounting Clomp, F-3.o40.oT . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.43
F.3072 Mounting Clomp, F-30400P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.43
F-3116 Mounting Clomp, F-3.o6.o.oP, F-306.o.oT ........................ .9.22
 1. 

F-3152 Mounting Clomp, F-3.o80.oP, F-3.o8D.oT ........................ .9.35 I 9/16'

F-3003 Gasket Seal, for all pipe & tubing unils through 4" 0.0 ............. I .48 i 9/'6'

F.30.o4 Gasket Seal, for all Ripe & tubing unils 6" through 8" 0.0 .. . . . . . . . . .1.54 I 9/'6" 
F-3.o.oi Float, F-300 slondorCl range units, stainless steel ................. I 5.8.0


F~300 SERIES


ii U.300 . 0.30 Series F-30 So,lesMinimum Pipe Length ~ 8.. .. B ..230'F
. 0 

Minimum Inlet Pipe length = 1.0 X Pipe 1.0. . 101: ~ unIlM ß' 
Minimum Outlel Pipe length = 4 X Pipe 1.0. 0-300 V-300 

Series 
'. 6B'C


APPROXIMATE SHIPPIN& WEI&HTMU 
43'C-i Unit. for i' 10 4' pipe ~~. ~l:I~. ~::: 

1 Ib.\ .454 kg. . 

:H'co 10 
Units for 6" or 8" pipe 
2 Ib..\ .907 kg.

~"lf"1 rl- ~:l:l""'"II:~:8 ;l'1(~ 
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C RUGGED ELECTRIC ACTUATOR FOR ROTARY VALVESI' TORQUE300 TO 6,500 LB-IN OUTPUT 


proven success in electric actuation,Bray Controls' years of
CI produced the R4. 
R4.IËicombined with innovative engineering, has


!: The R4 features on-off or modulating control. This red, 
round electric actuator for rotary valves delivers 
 highly 
reliable service.
a: 

LL Bray's unique, customer-friendly designed Control Center has many advantages over present

CI industry standards including: . 

. Ease of customer field wiring directly 
 to the teriinal strip without interference from other 
components. 

. Simple 
 and unique manual override handwheel system 

. Lowest profie ånd lightest weight actuator on the market. 

. Simple fiiigeror screwdriveradjustme:nt of travel.lìmitcamswithout interference from. other. 
components. 

. Highly 
 visible yalvestatus display. 

. Externally adjustable travel stops.


. Captive housing screws.


. Special featues: SPDT-DBtravel switches. 

Additionally, components not l'equiringcustomer access are protected underneath the Power Center 
coveiplate. 

LÓWlROFILE, COMPACT, 
 HIGH TORQUE DESIGN


TheR4 is by far the most compact, lowestprofile design anyof 

electric actuator delivering comparable torque output. Though 
res.earch and many years offield experience have gone into the 
development of this state-of-the-ar actuator - the product o/the 
/uture. This design offers the advantages of greatly reducedspace 
requirements, lighter weight and ease of installation and maIÌtenance 
when compared tq other electric actuators. When mounted diréctlyto 
Bray valves,the.R4 is especially 
 compact. 

The R4compared to atypical actuator, 
both mounted to 4" Bråy valves. 

DIRECT MOUNTING 
 OF THER40N BRAY VALVES


Bray actuators mount directly on to Bray valves without using any external linage. Field installation is 
simple and misalignent is minimized. Forsanitii processing and outdoor applications, the Bray direct 
mounting system reduces the possibilty of contamination buildup or corrosion between the valve and 
actuator. The mountingpattemcomplies with iso 5211 and VDIIDE 3845 (NA1UR recommendàtions). 
TheR4 can be mounted ana operated iiianyposition. Standard rotation is 90 
 degrees reversible. Extended 
rotation units suchas 180, 270 degrees or beyond are optionaL. Bray can provide linkages for mounting the 
R4to other devices requirig 90 degrees rotation. Please consult the Bray factory for furter information. 



CI VALVE STATUS DISPLAY (A) 
The R4 features a highly visible valve status display. Prominently

UJ labeled and color coded - green for open, red for closed - the 
display indicates valve position through the full range oftravel. 
The display can be locally seen from almost any angle. Made of 
high impact, heat apd chemical resistant clear polycarbonate, this 

I- display withstands caustic wash down and offers excellent§
corrosion protection. 

MANUAL OVERR.E (B) 
A manual overrde handwheel is standard on all inodels to rotate 
the valve without electrical power. A yellow caution stripe around~ 

u: the handwheel hub indicates the handwheel is engaged for manual 
operation. 

a: 
ENCLOSURE (C) 
Die-cast aluminum covefand base are waterproôf(NEMA-4, 4X, 

o IP 65) and high-qualitypolyestt;r powderi:oat~dfore'fception~1 . 
corrosion, wear, impact and ultra-violet WSistalw,Pottntial leak 
paths are eliminated.sincathe iiidicatorsnaJ't does not protrude.. 
through the enclosure. 

ff
CAPTIVE COVER BOLTS (D) 
The cover is attached to the base by stainless steel bolts. When the

I- cover is removed the bolts are held captive in the cover. This 
prevents time consumng problems caused from lost or misplaced 
bolts. 

~ 
CONDUIT ENTRIES (E) 

. For ease offield wiring, the R4featues two conduit 
connections in eitht;r NPT or metrc thrt;ads. One 
. entry is for power wiring, one for control wiring. 

ELECTRICAL CÃ.nLE CONNECTIONS (F)
(Optional) .... 
An1Ulti~pin, watertightt;ltStpcalcable. cønrieftor js


designed for full compatiliiUtymtht?day's industti~i. 
wiring rt;quirements. Standardjzedfactorypre~wlriiig 
prevents wiring errors an~proyldt;squick-connect 
field installation. We offt;r twqtyesofconnèctions 
for wiring to the tJower supply: aÇord~etwithcable 
connection to match the pins ofthéR4andflyigleads 
to the power supply, and an Extension Cordi 
Receptacle with connections on both ends with


receptacle at power supply. 

TAPPED HOLES FOR LOCAL CONTROL 
STATION MOUNTING (G) 
The conduit entr panel has four tapped holes for ease 
of installation of an optional local Control 
Station. 

R-lIËæm 

MECHANICAL TRAVEL STOPS 
Stainless steel mechanical travel stops 
pennt precise field adjustment of 
actuator movement to specific degrees 
of rotation. The travel stops are located 
outside the base for easy readjustment 
without removing the cover. When 
adjustment has beed made, stainless 
steel lock nuts with O-ring seals hold 
the travel stops securely in place. The 
travel stops are nonnally set atthe 
factory for 0° and 90° of travel, 
however additional fine adjustment may 
be madt; in the field. 



CLEAN AND EASY ACCESS TO ALL FIELD WIRING AND ADJUSTMENTSa: 
Bray has specifically engineered the R4 Control Center for customer-friendly convenience. Designed like a junction box, the R4 
offers by far the easiest access to terßUnal block wiring, cam adjustments and switch installation. Accessories are easily added, 
either before installation or after installation. Therefore, the time required for field start-up and adjustment is greatly reduced,~ and maintenance can be performed with assured ease and safety. 
Bray's unique design, modular system of components and accessories, and innovative features combine to best meet today's in
dustrial requirements. 

TORQUE LIMITING SWITCH-æ ING SYSTEM (Optional) 
The torque limiting switching systemo 
consists of two SPDT-DB mechanical 

-J switches and two factory calibrated 
adjusting screws. The green screw 

o adjusts the torque limit in the open 
direction, and the red screw adjusts the 
torque limit in the closed direction. The 
switches independently respond to 

e: predetermined loads in both the open and 
closed travel directions by sensing the 

:: movement of the worm shaft, and 
interrpting the electncal power to the motor. The switches can operate at any point


of actuator travel. 

o o CONTROL CENTER FEATURES 

TRAVEL LIMIT SPDT -DB 
SWITCHES (A). . 
Bray has provided tWo SPOT-DB switches as 
standard. One SPOT-DB (double break) switch 
provides two independent electrical circuits, 
similar to two SPDT switches. This feature allows 
one side of the switch to be used for AC motor 
control, and the other side ofthe switch to be used 
for a completely independent purpose, i.e. to switch 
a low voltage AC lamp or a DC computer input. 
This switch combination is used for both open and 
closed.positionsofthe valve and requires only one 
cam for each direction of valve travel. Bray's 
design eliminates the need for 4 SPOT switches 
and 4 cams commonly used in these 
applications, and provides synchronicity between 
motor control and position display. Switches are 
easily accessible without interference from other 
components. Each switch is marked with open or 
closed labels and the cams are color coded, 
eliminating the possibility of making wrong 
adjustments oftravel limits or field wiring crrors. 

AUTOMATIC POWER CUTOUT 
SWITCH (B) 
The R4 is supplied with a SPDT-OB mechanical 
switch which cuts power to the motor when the 
handwheel is engaged for manual operation. This 
switch also functions asasafety emergency 
shutdown device that immediately stops the 
actuator even if electrical power is stil being 
applied to the unit. 

CAMS / CAM ADJUSTMENT (C) 
Bray's patented cam design is an outstanding 
feature of the R4. Cams for each switch are 
infinitely adjustable by finger touch or screwdriver 
with no special tools needed. The adjustment knobs 
rotate the specifically formed cams. Each cam js 
color coded - the red adjustment knob drves th~ 
red cam (which closes valve,) and the green knab 
drives the green cam (which opens valve.) Stadard 
factory setting allows 90 degrees oftraV'el between 
open and closed positions. 

R4 APPLICATIONS 
The R4 is the ideal choice for process control 
applications involving:


· Automation and computer systems. 

· Butterfly, ball, plug and other rotar valves. 

· Dampers, switches, safety and flow-control 
devices. 

· Machine and fixture indexing. 

· Hostie .enV'ironments demanding excelIent


. mQIsture,themical and corrosion resistance. 
· . Long sei\icelife and rugged reliability. 

I~VS'l~Í.ES 
.:spiy's.aa;Wectric Actuators are used in a wide 
.raa~eofindustres world wide, including: 
. Chemical, Pharmaceutical, Petroleum Refining 
and Oilfield, Microelectronics, Pulp and Paper, 
Water and Waste Water Treatment, Brewing, 
Food Processing, Beverages, Power, Manne, 

TERMINAL BLOCK (D) 
The actuator switches are pre-wired to a terminal 
block. The block has been desigiedforease of


customer wiring 'Yithout intt:rfere,u:i::t.n1otl¡er 
components and feaJ.ure.s cle~rly markeawir~ 
numbers. The blosk ~asl)een p;Iacedl.eathetwo


conduit entres with aliPle room for l1nningwire 
I~ads. A wiring diiignni js include~insid~the cover 
for easy reference. The ground:wh'c screw. (E)is 

painted green and positioned fÓr visibilty. The 
terminal block (l'isfor Bray factory wiring and 
limit switch fieldwiring; 

O-RIG SEAL FOR WATERTIGHT 
ENCLOSURE(G) 
The large seal beN'een the ¡;overand base provides a 
waterproof enclosnrFand .prevents inttmal corrosion. 
The Bray R4 O-ring seal isthF best desigi for 
watertight enclosnrs ard is far superior to 
commonly used gaskets. 

HEATER (Optional) 
Pre-wired to the terminal block, a thermostatically 
controlIed heater prevents condensation from 
collecting inside the actuator, which could cause 
damage to the electrical components. The heater is 
mounted below the switch plate. Heaters are ideal for 
use in applications with extremely wide temperature 
or humidity ranges. 



Bray designed the R4 to completely separate the Control Center from the Power Center. The Power Center,a: 
located in the actuator base, consists of motor, gear train, capacitor, output drive and heater. This design protects 
the power drive system as each component has been engineered to require no customer servicing. The Power 
Center components have been uniquely configured to maintain the extremely low profie of the R4.~ 
MOTOR (A), CAPACITOR (B):c AND SPUR GEAR (C) SYSTEM 
The R4 has a 120 or 220 V AC single phase 

oUJ permanentsplit;-capacitor reversible induction motor. 
The motor featUres a buì\-in thermal overload 
protector ofa bi-metallic strip in windings set at 338 
degrees F (170 C)with automatic reset. The 
heavyëdutyspur gear train is composed of precision 

ff 
cut, multi-staged gears and shafts. The gears and 
shafts åre heattreated high alloy steel and will 

locked rotor conditions. The spur gearwithstand 

~ train is permánently lubricated at the factoiy. This 
geaftraindrives the worm shaft which in turn drives 

o the segmented worm gear output shaft. 

a. 
Left photograph is sectional view o/the 
manual override assembly with override 
disengaged. 

Photograph to right shows manual override 
engaged. 

MANUAL OVERRE HANWHEEL ASSEMBLY

. Pull to engage for manual operation.


· Rotatehándwheel to position valve. 
· Push to disengage for power operation. 

A simple pull engages the handwheel for rranual operation. The Bray manual override system ensures positive and fast manual operation 
without the use of extra tools or levers. When the handwheel is engaged, the electrical power to the motor is cut off by means of the Automatic 
Power. Sutout SWitch(D). When engaged, the manual overrde shaft is held in position by a Ball Detent (E). The Ball Detent also holds the 
shaft il1positiOI,'ohenthehandwheel is pushed in to disengage the overrde. The Drive Pin (F) engages. and disengages the manual overrde 
shaft froin.th't'wi:i¡nl.and segmented worm gear output shaft. When the handwheel is pushed or pulled, the drive pin smoothly engages the 
worm shaft, . 

SELF-LOCKING OUTPUT DRIVE ASSEMBLY 
The output drive assembly featues a self-locking worm and worm gear drive which 
holds the valve in the desired position without the need for electromechanical 
braking systems. The worm shaft directly drives the worm gear. The Worm (G)is 
made of chrome-moly steel and the segmented Worm Gear (H) is a precision 
machined aluminum bronze casting. The worm gear is cast around the stainless steel 
Output Shaft (I to become one part. The output shaft is the driving member that 
positions the valve. The worm gear drves the valve statUs display shaft which 
operates the infinitely adjustable cams to limit the electrIcål travel of the actuator. 

MECHANICAL TORQUE LIMITING SYSTEM (Optional) 
The mechanical torque limiting system consists of a Worm Shaft, A Worm (G), a set of Iorque I)isc Springs (J) and ~ShaftGroove(K) for. 
torque limiting switches. The torque disc springs, located on each side of the worm, resist the linear movement ofthe\Vorm shaf. The wbri 
shaft is driven against the torque disc springs in response to output torque. The shaft groove actuates the. torque. limiting switches, located ábove 
in the Control Center, to start and stop the motor. (please refer to the ControlCenter section for description of the TOrque Limiting Switching 
System.) The precisely controlled movement of this system is the main torque limiting element ofthe R4. 



MODULATING ACTUATOR FOR PRECISION CONTROL OF VALVE POSITIONa: 
The R4 Electric Actuator can be equipped with a Servo for precise control of valve position. The Servo consists of 

~ a circuit board and a feedback potentiometer assembly, which both fi entirely within the standard R4 actuator 
housing. The circuit board has a single terminal block for customer field wiring, and other terminals for internal 

:æ connections to the actuator components. The feedback potentiometer is driven by a gearset connected to the 
actuator output drive. 

LI SPEED CONTROL 
SERVO OPERATION Adjustments are provided for both open and 
The Servo can be easily closed speed control of the actuator motor.o configured by the factoryor the In addition, an approach control circuit 
customer to accept several types of senses wh.en the actuator is about to reach 

input sigmils, such as 4-20 mAC, tiie desired v¡¡lye position, and pulses the 

0-10 VDC, 2-10 VDC or mOtor to avoid overshooting the

~ potentiometer control. Theinput setpOinL . 
signal electronically represents the SERVO VOLTAGESPIKE ~ desired actuatOr position, and the 

PROTECTION
feedback potentiornetersignal


electronically represents the actual Voltage spikes that can damage electrical 
equipment are very common in industrial Feedback Potentiometer Gear 

actuaf?rp()sHion. rht:circuit

.lôcatigns. Large voltage spikes can be POTENTIOMETER CALIBRATION ~ boardconstal1t1y compares the two 

signals,andifa differenceis çausêdby interrpting the current to the Calibration of the feedback potentiometer iš 

=æ detected, drives the actuatodn ttie actuator motor when the travel limit is done through a unique gear arrangemeiîfthat 
reached, The output stage 1RACs of the is easily accessible and eliminates the need ofo proper directiônuntil the signals 

are equal. When a balance is Servo are protected against damage from any special tools to make required 

reached, the circuit board turns off voltage spikes by a special combination of: adjustments. A simple adjustment ofBray's o the actuator motor, Thi:worm gear . limit switch circuitr patented cam drive iilignsthePotentioI1eter 

then mechaniciplyhOíds the valve . zero crossing detection 
as easily asa travel can' . 

in the desired positionuntilthe . metal oxide varstor (move) for transient i\Iso,..the..feedbabkpotêtitioinetèrgear..is
input signal is changed again. 

voltage suppression. 
specially shapedtodisengage whepthe limits 
of tlte active region. of the potçiitiorret5rare 
exceeded. This sit¡ationcan occurwheii the


SERVO SlECIFICATI()N~.. .. man~¡ii?verrde hand'lhr~l.is~rnefI past 90 
NOTE: Servo is aviiiIablef()r lIòdulatingservice - continuous duty actuators only. degre~sor1Jelgw.(Ìddiigreestraýei.1iespecial 
NOTE: "Standard" is the way the servo is set at the factory. "Configurable" means the gear prevents damage to the potentiometer 
customer, or the factory, can modify the Servo simply by moving switches, jumpers, etc. from over rotation, ånd provides an easy 

Power Input: 115 VAC, 60 Hz (Standard) reference for recalibration.. Returning the 

230 V AC, 50 Hz (Configurable actuator to the fully open or closed position 
and remesrung the potentiometer gears
Power Consumption: 2 Watt (not including actuator power) 

Input Sigual: 4-20 mADC into 250 Ohm (Standard) restores the proper alignent. 
0-10 VDC (Configurable) 
2-10 VDC (Configurable) 
135 Ohm or greater potentiometer (Configurable)


Calibration: Circuit board: Zero, Span, Deadband, 

Open Speed, Close Speed 
Feedback: Potentiometer Drive Gear 

Temperature Rating: -40°F (-40°C) to 160°F (70°C) 
Indicators: Power (Yellow LED) 

Open Drive (Green LED) 
Close Drivè (Red LED) 

Control Characteristic: Linear 
Duty Cycle: 100% 
Internal Feedback: 5 kOhm Potentiometer, gear driven 

CONTROL ST A TIUN(()p~n.n3i) 
Bray has designed a miinual local electr.9al controlstation that flush moutits 
directly to the R4. . .


The control station featues: 

. a local and remote control switch


. an open~stop-close switch.


. two lights which locally indicate open and closed valve position.


The cover plate ean be rotated in. any 90 degree increment, allowing the 
customer to operate and view the station witliease. The enclosure is aluminum 
and weatherproof (NMA 4, 4X, IP 65.) Additionally, the control station has 
captive cOver bolts and two input connections available in the following thread


connections: 3/4" NPT, M25 or PGI6. 
The control station is available with two different multi-pin, watertight 
electrical cable connections as previously stated. 



--

--

CI

:æ o.. 
CI 

Gi 
R4... .... .....IRed


Roun ~ . ... _....'. .. .. Rotary
Relile 

Q \ 

l 

H NPT CONDUIT ENTRY2PLAES. 
*(M20 orPG 13..5 formodels003& 005) 

(M25 orPG 16 formodelsOOB- 065) 
;47(12) 

24 VDC available as an option, please con
sult your Bray representative or the factory. 

Ø1.97 x2.00 DEEP

** The duty cycle for intermittent on-off (50 x51) 
operation is 25%.The continuous duty DETAIL A 
actutor with Servo is rated for i 00% modu- NOTE: FOR 7U-03O, 050 & 065 ONLY
lating operatioiiat an ambient temperatue of 1.Dimensions are inlnches, (Millimeters inbrackets) 
104DF (40DC.) 2.Spinriershowi indraWng is available asan option 

Single Phase Motors Speed For 90. Operation In Seconds/Total Gear Ratio 

Actua- Torque Current Rating (Amps Rim 
WeightOutput At a1l Speeds (locked rotor) On-Off Modulating Con- Pu1l 

Ibstor 
Lb/in Manual IbsSeries 
(Nm) Override lkgs) 

(kgs) 

-l 
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TYPICAL WIRING DIAGRAMS 
ON - OFF With Optional Torque Limit Switches, Heater and Auxiliary Switches

FIELD WIRING j 
,AJj X SW #.2 -NO. - - - - - - - - - - .. ~ D~ -WHITE - - - - - - - - - - - - - - - - - - - -;


: = = = = :: = :: = = = = = = = = ~ ~ 4 = :L~~:: = = = = = = = = = = = = = = = = ~ - ~ :


120 VAC, 10A,1 f2 HP 
LIMIT SWITCH: llXSW#1 NO i II 
220 VAC, 1 OA, 3f4 HP · - - - - - - - - - - - - - - - A BLACf~ - .. - - - -- - - - - - .- - - i 1 1II I I
28 \'C, 4A INDU CTIVE
 · ~ - - - - - - - - - - - - - - - 6 RED i i I i
28 \'C, 6A RE SISTIVE
 CLO~ED N~ J _ _ _ _ _ _ _ _ _ _ _ 5 . .., RE D iBLUE 14 .
· -".'- - - -l - - - - - - -: - - - -
O';:'~T:: ~ ~ ~ ~ - ~ ~.~ ~ - ~ - 3 BLUE 'L _ _ lNO ~ _ _ ~NO:

2 NC .5 .. Z:Ncl
UPPER llXSW1 OVERRIDE Si OPEN #1 (LWR)

'q _ _ Yllc 

110 
1 ,_ ~E_L~O_~ _ _ i 

2 BLUE
LIVE ~ "". I- OPEN - - - - ~ - - - - - - - - ~ 

I --CLOSE - -l- - - - - - - - - - - .3 RED 
llX SWI...... I ~. .... c.. ". il' 4. BLUE #2 (UPR)

MOTOR . :5 REED '2 ~ S'NCI


~ yi;LLOW .... '6 . YELLOW 

rOR~rn~:~:~~~L..V..= ~..- ---~--' 'Ì -v.A i. '\ .. Y.__ -i 

B HE ATE R 

. ..GROUND ACTUATOR 

MODULATING - SERV(jWith Optional Torque Limit Switches and Heater 

FIELD WIRING 
RED 

LIMIT SVVTCH: :f......O...~.f(o: ~Ó ~ : : : : : = = = = = == = = = = = ~ RED 
120 VAC, 10A,1f2HP 

. 220 VAC,10A,3f4HP ..... - - - - - - - - - - - - - - - - - - - - - - 4 BLUE.
OPE N NO UPPERl 

28 VOC, 'lA, INDUCTIVE .. - - - - - - - - - - -- -- - - - - - - - - 3 BLUE v. 9~ E,I'NO
28 \'C, 6A,RESISTIVE
 2 

1COMM/lD SIGNft I r~r.~ _ _ :.S~ i: ~1_S~:~I~~ _ _ -I- _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ 

"~!~ J= = = = = :v~~ = = = = - : = = = = = = = = = = = = == = = .~ 
v. ~ _ _ _lNC\ 0-5Vdc ..' BWE4


~ ~"~~oveâc o~.'..'. c ..R.ED5 "~.8Rl~GE ~':I't

:POT: 2-10Vdc .... . 


i i 9 .
GREY.. '. . .:I,ILi. 'I i.OTOR" BLACK .6 
. rEED BAC ii
¡i'll' .'. 7. POn:iiiio.i.ETEIi i NEUTRAL - - - -- - - - - - --sI I L .


1 i L1VE'~ ~ - - -I~ -~ ~ - - - -~ -- L,:._, '1' 0'" i;.sMl'O'l)i i I. i'-_ ....UERO.O '~I"cEA6~ lE I! ,I l!
i '- - - - - - - - - - - - - - - - - - - - - ~ ~ -, 11 ..... roiiÉCIlASE !C1 . It: im iii'. i i .'" '''OOWE't .. Jb ID 2E IIilO iei . iCi iCiIS~SETIJ~GSI' I.C!......'- ~- - ÕR"OÜÑD- -= :: ::1: : :: :: - - - -- - - n - '12 'tMiSER\TY~K:.h 4'20 mA 0-5 Vdc. 0-10 Vd!. Pot * l I

I "I- _ _ _ -_ :. _ _ _ -_ _ "_ _ _ _ _ --i 1-5Wc 2-10Vdc 

GROUND L-~L______-:_~ 
YELLOW ~. '.. .... HEÁTÈR

YELLOW ....~NO 
. t! ~ -;äNC


OVERRID~S\ ACTUATOR 

NOTES: 
I) Actuators are shown in closed position. 
2) Manual Overrde is not engaged. 
3) Heater is optional 
4) AU switches are Single Pole; Double Throw, Double Break. 
5) Terminal block accepts fieid wiring from 10-22 A WG. 12-22 AWG for Servo. 



CI The electric actuator shall be 
compact and low-profile to greatly 

:c reduce space requirements. The 
actuator shall feature ease of o access to field wiring and 
adjustment. The actuator shall be 
built to withstand line vibration 
and shock withoutfaìlure and shall 
bolt directly to Bray valve mount¡: 
ing flanges without using brackets. 

(1 
MOTOR 
A single phase permanent 
splìt-capacitor ieversiblemotor 

Li
wìth voltages of! 20and 220 V AC 
50/60 Hz shall bestandard. Mi;tor 

(.
insulation shall be Class F or..
better. The motor shall contain a


built-in thermaI()verload 
protectorof abi~mêtaIlc strip in 
windingssefa338°F (I 70°C) with
LI

0. 
automaticresêt. DC motors shall
be available upon request 

CI DUTY CYCLE 
The dutycyclefCl(intermittent 
on-off operalÎoii sh~llbe 25%. The 
contìnuoUs dutyactuàtor with


Servo shall be rated for i 00% modulating 
operation at an ¡ubient temperature of 104°F 

(40°C). 

SPUR GEAR TRAIN SYSTEM 
The actuator shall ha'vea self-locking gear 
output drive mechanism. The spur gear train 
shall have precision c¡it I1uIti-stagedgears 
which wìl withstand locked rotOr condìtions. 
The spur gear train shallbe.pennanently 
lubricated at the factory. The gear train shall 
drive a chrome-moly steel worm \yhich drives 
the composite aluminuînbronze segment 
gear 1 stainless steel outputsha.ft. 

WIRING 
Actuator switches shall be pre-wired to a 
terminal block for ease of access and all 
internal wiring shall range from. 1 0-22 A WG. 

SWITCHES 
All travel switches shaÌl be Single Pole, 
Double Throw, DoubleBreakFo¡-Z tye 
lOA at 125/250 V AC; 4A. at 28 VDC 
inductive load, 6A at28MDCresistìve load, 
UL and CSA approved, Tr¡wtlLìiniis\\tches 
shall lìmit actuator in both the open lId 

closed positìon of valve traveL . .


CAMS 
Cams for each travellìmltswitch shall be 
infinìtely adjustable by pnger touch or strew 
drìver, as provided by Bray's patented design. 

CONDUIT ENTRIES

All units shall have 2conduìt enmes. 
Conduit entres for models 003 and 005 shall 
be either 1/2"NPT, M20 or PG13.5. ConduÌl 
entrìes for models 008-065 shall be either 
3/4"NPT, M25 orPGl6. 

MECHANICAL TRAVEL STOPS 
Mechanical stainless steel travel stops shall 
be located outside the actuator for ease of 
adjustment and contain stainless steel lock 
nuts with O-ring seals to hold the travel stops 
in place. The travel stops shall limìt the 
actuator movement to specific degrees of 
rotatìon. 

MANUAL OVERRDE 
All unìts shall be equipped with an aluminum 
manual override handwheel to rotate the valve 
without electrical power. The override 
assembly shall ensure positive and fast 
rnanual operation wìthoutthe use of extra 
tools or levers.


EMERGENCYSßUT -OFF 
An automatic power cutout swÌlch shal.! bê. 
provided to cut power to the motor when 
actuatorhandwheel is engaged for manual 
operation. This switch shall fimctionas a 
safetyeniergêncY shiitdown device. 

.,-.-. -.- . .---
ENCL()S~ .... . .. ..... ... . 
nie 4ie-c¡ita.l~miiiiuinenclosureshallbe . 
waterproof (NMA4, 4X, IP65) rated and 
high"quality polyester powder coated for 
exceptional corrosion, wear, impact anaUV 
resistance. The enclosure cover shall have 
captive cover bolts thêrefore.prevêntiiigtime 
consuming problems due to lost or niisplaced 
bolts. 

VALVE STATUS DISPLAY

highly visibleclear

The actuator shallhave a

polycarbpnatedisplayprominently labeled 
and COlor cod~d to indicate valve position 
throughounhe full range of travel. 

TEM~E.RA'fURRATING 
Aètuåtorsshallbe designed, for tempera.tue 
ranges of -40°FÚ10"'C) to + 150°F ( 65°C) 

OPTIONAL EQUIPMENT 
The actuator shall be designed to include 
any of the following accessories as an 
option. 

TORQUE LIMITING SYSTEM 
with 2 SPDT-DBmechanIcal switches and 
2 factory calibrated adjusting screws - the 
green adjusts the limit in the open direction, 
the red adjusts the limit in the closed 
direction. The worm shaft is drìven against 
the torque. disc springs in response to the 
output torque. the switches contact the 
worm shaft grooVe in response to 
predetermined loads and intenupt the 
electrìcalpower to the motor. The switches 
can operate at äny point of actuator traveL 

HEA TER 
With the thermc:ståt control to prevent 
condensatinn buildup. The heater is 
pre-wired 10 the terminal block. Rated 
outplltisì5 W at 110 or 240 V AC.


. SERY().., 
. ForpreciseIlodùlating control of valve 
. positii;ii t\soIid .state circuit board 
coirpartistheinput signal with the feedback


potentiometer sigÌal and drives the actuator 
iintilaballlnce is reached. The Servo has a 
specia.llys~apedpòtentiometer gear which 
preventsdam,agedue to over rotation and 

featuresvoItagespike protection. 
Adjustments are provided for both open and 
clÓsed SpeêaControl of the actuator. Input 
SigÎals:4-g0mAC into 250 Ohm, 0-10 
VDC, 2-10\rCand 135 Ohm or greater 
potentiometêrAdjustments: Zero, Span, 
Deadband; Open & Close Speed Internal 
feedback: 5 kOhmPotentiometer. 

CONTROL STATION 
FormanuaIlocaL¿íectrical operation of the 
actuatoh The Control Station flush mounts 
to the .actuatorandfeatures a local and re
mote control. switch, an open-stop-close 
switch, an~wø lights which locally 
indicate open and closed valve position. 
Theenclosiireisaluminum and weather-
proof(NMA 4, 4x, IP65.) 

The Bray R4™ Electric Actuator - Series 70-005, 065, and 020 
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2"-20" (SOmm-SOOmm) 
BrayCI Controls is proud to 
offer a high quality line of 
butterfly valves to meet the 
requirements of to day's 
market. Combining years of 
field experience, research 
and development, Bray has 
designed many unique 
features in the Series 30/31 
not previously available. 
The results are longer 
service life, greater reliabil
ity, ease of parts replace
ment and interchangeability 
of components. 

DISC AND STEM 
CONNECTION (A) 
Features a high-strength through stem 
design. The close tolerance, double "0" 
connection that drives the valve disc is an 
exclusive feature of the Bray valve. It 
eliminates stem retention components being 
exposed to the line media, such as disc 
screws 

and taper pins, which commonly result in 
leak paths, corrosion, and vibration failures. 
Disc screws or taper pins, due to wear and 
corrosion, often require diffcult machining 
for disassembly. Disassembly ofthe Bray 
stem is just a matter of pulling the stem out 
ofthe disc. Without fasteners obstructing


the line flow, the Series 30/31 Cv values are 
higher. than many other valves, turbulence is 
reduced, and pressure recovery is increased. 
The stem ends and top mounting flange are 
standardized for interchangeabilty with 
Bray actuators. 

DISC (B) 
Casting is spherically machined, hand 
polished to provide a bubble-tight shut off 
minimum torque, and longer seat life. The 
disc 0.0. clearance is designed to work 
with alLstandard piping.


"SPIROLOX*" 
RETAINING RING (C) 
The stem is retained in the body by means 
of a unique Stainless Steel "Spirolox(I" 
retaining ring, a thrst washer and two 
C-rings, manufactured from brass as 
standard, stainless steel upon request. The 
retaining ring may be easily removed with a 
standard hand tool. The stem retaining 
assembly prevents unintentional removal of 
the stem during field service. 

"SpiroloxQ!" 
Retaining Ring 

Thrust Washer 

Stem Retaining 
C~Rings 

*"Spiroloxl!" designation is a registered trade
mark ofTRW, Inc. 

STEM BUSHING (D) 
Non-Corrosive, heavy duty acetal bushing 
absorbs actuator side thrusts. 

STEM SEAL (E) 
Double "U" cup seal design is 
self-adjusting and gives positive 
sealing in both directions. 
Prevents external substances from 
entering stem bore. 

NECK (F) 
Extended neck length allows for 2" of 
piping insulation and is easily 
accessible for mounting actuators. 

PRIMARY AND 
SECONDARY SEALS (G) 
The Primar Seal is achieved byan 
interference fit of the molded seat flat 
with the disc hub. The Secondary Seal 
is created because the stem diameter 
is. greater than the diameter of the seat.. 
stem hole. These seals prevenfline 
media from coming in contactwitl1 
the. stem or body. 

BRAY UNIQUE SEAT 
DESIGN (H) 
One of the valve's key elements is 
Bray's unique "Tongue-and-Groove" 
seat design. Thisresilientseat features 
lower torque thâî1ínanyv¡ilves on the


market today âtidprovides complete 
isolationoffloy.in~mediafrom the 
body. The tongue-and-gro~ve seat to 

body retention metl10dis superior to 
traditional designs, makingfield 
replacement simple and fast. The seat is 
specifically designed to seal with slip-on or 
weld-neck flanges. The seat features a 
molded O-ring which.eliminatesthe use of 
flange gaskets. An itiportntmàîntenance 
feature is that all r~silii:ntseatsfor Bray 
butterfly valves Series 20, 21, 30, 31,34 are 
completely interchangeable, 



ACTUATOR MOUNTING DESIGN FEATURES 
FLANGE AND STEM 

Bray's Series 30 valve is a waferCONNECTION (I) 
version with flange locating holes, and

Universally designed to iso

the Series 31 is the companion lug

5211 for direct mounting of 
version for dead-end service and other

BrayCI power actuators and 
flange requirements. All Bray valves

manual operators. 
are tested to 110% of full pressure 
rating before shipment.

FLANGE LOCATING 
A major design advantage of Bray

HOLES (J) valve product lines is international
Provides quick and proper compatibility. The same valve is
alignment during installation. compatible with most worldflimge 

standards- ANSI Clasi: 125/150,BS
BODY (K) 10 TablesD&E, BS4504 NPI0/16, 
One-piece wafer or lug style. DIN NDI0/16, AS 2129 and JIS 10. 
Epoxy coating for excellent In addition, the valves are designed to 
corrosion resistance. Bray valve comply with iso 5752 fa(;eM~fa(;e and 
bodies meet ANSI 150 pressure actuator mountingtlanges.iso 5211 


ratings for hydrostatic shell test Therefort' onevalw desigic~w,b~ 
requirements. used in manyçlifferent. 'YÐrld'in~rk~ts, .' 

Due.toa..1lodularconc~'ptofde$ign,áii . 
Bray~ßLhal.dles, manual gear operators 
and pneumatic and electrc actuators 
mount directly to 
 Brayvalve$.No 
brackets or adapters . are reqi¡ire~. 

Brayinterchangeabilty andPPinpati


bilty offers you the best inunifonnty 
of product line and low-cost perform
ance in the industr today. 

EPOXY COATING 
CORROSION PROTECTION 
Bray's standard product offers valve 
bodies with an epoxy coating, 
providingexceUent corrosion and wear 

DIMENSIONS SERIES 30 WAFER 

V.lve Siz Mtg Flange Drilingî r-H l 
J 

-i 

îr-G~ 
G 

resistance to the valve's surface. The 
Bray epoxy coating is a hard, high gloss 
red finish. 

. Chemical Resistance - resists a broad 
range of chemicals including: dilute 
aqueous acids and alkalies, petroleum 
solvents, alcohols, greases and oils. 
Offers outstanding resistance to 
humidity and water. 
. Weatherability - outdoor tested 
resistant to ultra-violet radiation.


. Abrasion Resistance - excellent 
resistance to abrasion. 
. Impact Resistance - withstands impact 
without chipping or cracking. 

NYLON 11 COATING 
Optionally available for valve boçlies 
where outstanding protection and. . 
performance is needed. A thermoplastic 
produced from a vegetable base, this 
coating is inert to fugus growt and 
molds. Nylon n is USDA Approved, as


well as certified to ANSIINSF 61 for 
water service. 

. Corrosion Resistance ~ superior 
resistance to a broad range of chemical 
environments. Salt spray tested in 
excess of2,000 hours and seawater


immersion tested for over 10 years 
without corrosion to metal substrates. 
Nylon 11 features a very low coeff
cient of frction and excellent resistance


to impact and ultra-violet radiation. 

SERIS 31 LUG 



FLANGE 
REQUIREMENTS 
Bray valves are designed for 
install¡Ùion between ANSI Class 
125/150 lb. weld-neck or slip-on 
flanges, BS 10 Tables D&E, BS 
4504 NP 10/16, DIN ND LOLL 6,


AS 2129 and JIS 10, either flat 
faced or raised faced. While 
weld-neck flanges are 
recommended, Bray has specifi
cally designed its valve seat to 
work with slip-on flanges, thus 
eliminating common failures of 
other butterfly valve designs. 
When using raised face flanges 
be sure to properly align valve 
and flange. Type C stub-end 
flanges are not recommended. 

Weld-Neck Slip-On 

Note: Flanges on both sides of installed valve 
must be the same type 

PRESSURERA TINGS* 
For bi-directional bubble-tight shut off, disc 
in closed position: 

For Dead-eiid$ervice Applications: 
WithdòW1streamflangefinsta/led or with 
vulcanitedseats, the de1id-end pressure


ratings are equal to valvebi-directional 
ratingsas stated above. 
 With no. down-
stream..fl.....an.. ges o.,r.. ..wit.h. se..a.. ts tha.tà....r,.epo. t 

vulcanized,. t!iedeàd~end pressnrer¡iting for 
2"-12" v¡ilves is 75 psi (5 bar)ÎørJ4"-20" 
valves, 5((psj(3.5 bar.) 

· Pressur Ratings are based on standard disc diameters. 
For low pressur application, Bray offeii:(stan~rd 
reduced disc diameter to decrease seating torques artl tô 
extend seat life, thus increasing the valve's pèrfomucè 
and reducing actutor costs for the customer. 

VELOCITY LIMITS 
For On/Off Services 
Fluids- 30 ftsec (9nýs)


Gases - 175 ftsec (54pis)


Cv VALUES-VALVE SIZING COEFFICIENT 

Cv is defined as the volume of
water in U.S.G.P.M. tha(wil flow thugh a'given restrction or valve openig with a 
pressure drp ofone (I) p.s.i. at room temperatu. Recommended contrl angles are between 25°_70° open. Piferrd 

EXPECTED SEATINGIUNSEATING TORQUES (Lb.-Ins.) 

Full-Ra ted Pressure Valve Reduced Disc 

Valve Torque Ratig - Bray has.classified valve torque ratings according to 3 tyes: non-corrsìve lubricating service, 
general service, and severe service. Torques listed above are for general services.
Consult Bray for torque information 
corresponding to specific application. 

TO USE TORQUE CHAT, NOTE TtI 3) Dynamic Torque values are not considered. See Tech-
FOLLOWIG: nical Bulletin No. 1002 for evaluation ofDyamic
I) For Bray valves, Series 20, 21, 30, 3 i and 34. Torque.values vs. Seatingfnseating Torque values. 
2) Review Technical Bulletin No. 1001, Expected 4) Do not apply a safety factor to above torque values 
Seatingfnseating Torque's, for expl,ination ofthe 3 when determning actuator output torque requirement. 
serVice classes and their .related seating/unseating torque 5) For 3 way assemblies where on valve is opening and 
values for given pressure differentials of
Full-Rated and other is closing, multiply torque by 1.5 factor. 
Reduced Disc Diameter valves. 



RECOMMENDED 
SPECIFICA TIONS 
FOR BRAY SERIES 
30/31 SHALL BE: 

. Epoxy coated, cast iron, 
wafer or lug bodies. 
. With flange locating holes 
that meet ANSI 125/150 
(or BS 10 tables D&E, BS 
4504 NP 10/16, DIN ND 
10/16, AS 2129 and TIS 10) 
driIlngs. 
. Through-stem direct drive 
double "D" design requiring 
no disc screws or pins to con
nect stem to disc with no 
possible leak paths in disc/stem 
connection. 
. Stem mechanically retained in 
body neck and no par of stem 
or body exposed to line media. 
. Tongue-and-groove seat 
design with primary hub seal 
and a molded o-ring suitable 

for weld-neck and slip-on flanges. Seat 
totally encapsulates the body with no 
flange gaskets required.


. Spherically machined, hand polished 
disc edge andhub for minimum torque 
and maximum sealing capability, 
. Equipped with non-corrosive bushing 
and self-adjusting stem seaL.


. Bi-directional and tested to 110% of 
full rating. 
. Bi-directional pressure ratings: 
2"-12"valves: 175 PSI


14"-20" valves: 150 PSI 
Lug bodies for dead end service 

With downstream flanges or vulcan
ized seats, pressure ratings are equal 
to bi-directional ratings as stated


above. 
With no downstream flanges or non-
vulcanized seats: 
2"-12" valves: 75 psi. 
14"-20" valves: 50 psi. 

. No field adjustment necessary to 
maintain optimum field performance 
. The valve shall be Bray Series 30 wa
fer / 31 lug or equal. 

TEMP. RANGE OF SEATS 

MATERIALS SELECTION COMPONENTS 
2"-20" (50mm-500mm) 

BODY: 
. Cast Iron ASTM A 126 Class B 
. Ductile Iron ASTM A536 
. Cast Steel ASTM A216 WCB 
. Aluminum ASTM B26 

SEAT: 
. Buna-N - Food Grade 
. EPDM - Food Grade 
. FKM* 
. White Buna-N - FoodGrade 

STEM: 
. Coated Carbon Steel 
.416 SSASTM A582 Type 416 
. 304 SS ASTM A216 Type 304 
'316 SS ASTM A276 Type 316 
. Monel 9 
DISC: 
. Aluminum Bronze ASTM B148-954 6 
. Coated Ductile Iron ASTM A536 

Gr. 65-45-12 
5 

. Ductile lron,Nylon 1 1 Coated, 

ASTM A536 Gr. 65-45-12 
. Ductile Iron, HalarQ Coated, 

ASTM A536 Gr. 65-45-12 
.316 SS ASTM A351 CF8M 
. Hastelloy( C-276 ASTM B575 

Alloy N10276 4 

WEIGHTS 

V oIve Sh:e Series Series 

ins 

2 

21/2 

3 

4 

5 

6 

8 

10 

12 

14 

*FKM is the ASTM D 1418 designation for Fluorinated Hydrocaron Elastomers 

(also called Fluoroelastomers.) 
Hastello)$ is a registered trademak of Haynes International, Inc. 

Weights are in Ibs. Halar4 is a registered trademark of Ausimont U.S.A., Inc. 



INSTALLATION 
Position the disc in the partially open 
position, maintaining the disc within 
body face-to-face. Place the body 
between flanges and install flange bolts. 
Do not use flange gaskets. 
Before tightening flange bolts, carefully 
open the disc to the full open position 
to ensure proper alignment and 
clearance ofthe disc O.D. with the


adjacent pipe LD. Leave disc in the full 
open position and tighten flange bolts 
per required specification. Once bolts 
are tightened, carefully rotate disc to 
closed position to ensure disc.O.D. 
clearance. 

MAINTENANCE AND REPAIR 
The many Bray featues 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 needed. If components 
require replacement, remove the valve 
from the line by placing the disc near 
the closed position, spread the flanges, 
support the valve, then remove the 
flange bolts. No valve maintenance,


including removal of manual or power 
actuators, should be performed until the 
piping system is completely 
depressurzed. 

Disc in the Near Closed Position 

DISASSEMBL Y 
Remove handle, gear operator, or actuator from actuator mounting flange. 
Remove "SpiroloxCI" retaining ring. Remove stem with its thrust washer and two 
C-ring stem retainers. Remove 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. 

Disc in the Partially Open Position Disc in the Full Open Position 

Assembly 
Push the valve seat into an oval and push it into the body with seat stem holes aligned 
to body stem holes. Push stem into the stem hole of body. For aid in inserting disc, 
slightly protrude stem beyond the LD. of the top of the seat. Install a light coating of 
food grade silcone oil (for silicone free applications use soap and water) on the LD. 
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 
valve body. (Take special care when lining disc up with stem.) 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 the stem through disc 
bottom, the broached flats of stem and disc are aligned. After the stem has engaged 
the disc, but before the stem is firmy seated in the body, replace the stem seal and 
bushing. Install the two C-ring stem retainers in the groove in the stem and thrst 
washer on top of the C-ring. Seat the stem firmy in the body and install the 
"SpiroloxCI" retaining ring back into position. 

õ Bray CONTROLS

All statements, technical informtion, and recommendations in this hulletin are 
for general use only. Consult Bray representatives or factory for the specific 
requirements and material selection for your intended application. The right to 
change or modify product design ór product without prior notice is reserved. 
Patenls applied for in u.S. and foreign countres. 
Bra~ is a registered trdemark ofBRA Y INTERNATIONAL., Inc. 

A Subsidiary of BRA Y INTERNATIONAL, INC. 
13333 Westland East Blvd., Houston, Texas 77041 
Phone: 281. 894.5454 Fax: 281.894.9499


((1995 Bray InternationaL. All rights reserved 
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IIFPZ, Inc. 
BLOWERS 

SCLSOSH 
Standard features 
· Low weight cast aluminum construction. 

Max. continuous operating Pressure 6.5 psig /181;0In. WG 
Vacuum 11.1 In. Hg/150.9In. WG

· Quiet operation with integral inlet and outlet 
muffing. 

· Recognized TEFC motor.

· High effciency /Iow noise impeller design. 
· No lubrication / maintenance required. 
. Allowed ambient: +5 of to +105 of.


· Mountable in any plane.


Options 
· Remote drive models (belt or coupling). 
· Special voltages. 
· Surface treatment or plating. 
. Gas tight sealing.


· Special designs available. 

Accessories 
· Inlet and/or inline fiters. 
· Additional inleUoutietsilencers. 
· Safety valves. 
· Flow converting devices.


· Optional connectors.


(3x1200) i~M8 iæ 
L 

.~ l 
i 

11.61 DIA .- ._._._. ._._.

I 

1. 

Dimensions in inches 
5 

41/6 
71/2 
61/4 

10 
81/3 

18;11 19.88 19.88 
92.40 114.40 128.70 

SN 1736.0 
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IIFPZ, Inc.
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scfm scfm 
Notes: 

Curves indicate penormance rated for continuous operation. 
Performance data based on ambient / inlet air temperature of 68 of and barometric pressure of 29,92 In. Hg 

. Perforniànêe values may vary by :t1O%


· Sound level measured at 1 m distance with inlet and outlet piped. 
Specifications are subject to change without notice. 

~ SCL50 SH 
.'....'. 

Reference 
. . '§ji;íl~'-:'ß~lîir,ri 

A 
m ,.t ..... 

B 

..d .' '. .' :,' 

C 

" ..... 

Maximum airfow scfm 219 219 219 
Maximum continuous pressure In.WG 70 130 181 
Maximum continuous vacuum In. Hg 5.2 9.6 11.1 
Maximum sound level dBCA) 78 78 78 
Motor horseoower Hp 5 . 71/2- 10 
Standard voltaae 
Phase 

Volt 208-230/460 
3 

208-230/460 
3 

208-230/460 
3 

Rated F.L. current 
Rated locked rotor current 
Insulation 

'c,'e;.," 
""""",,:.'. .. .' "'. ."," 

Reference 

Amps 
Amps: 
Class 

....." 

15,5-14,0/7,0 
109-98/49 

F 

.' ....-td:'i 

D 

20,8-18,8/9,4 
125-113/57 

F 

/;,d' 
E 

2,7,6-25,0/12,5 
193-175/88 

F.'d"i":,'(/" i""',f,,:',' , 
F 

Maximum airfow scfm 188 188 188 
Maximum continuous pressure In.WG 86 . 146 161 
Maximum continuous vacuum In. Ha 6.3 8.9 -
Maximum sound level dBCA) 75 75 75 
Motor horseoower 
Standard voltaae 
Phase 

Hp 
Volt 

41/6 
200/400 

3 

61/4 
200/400 

3 

81/3 
200/400 

3 
Rated FL. current 
Rated locked rotor current 
Insulation 

Amps 
Amps 
Class 

15,5n ,0 
1 09/49 

F 

. 
20,8/9,4 
125/57 

F 

27,6/12,5 
193/88 

F 

SN 1736.0 
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tl FPZ, Inc. Inlet Filters 
\... 

FPZ inlet filters are used for pressure applications. The inlet filters combine filtration and sound attenuation into a 
compact package. Inlet filters consist of a fiter cartridge enclosed by a carbon steel weather hood. Elements are 
easily serviceable by simply removing the weather hood. 

TYPICA NOISE ATTUATION - FS SERES 
20 

.D 

." 15

i 
z
010 
~ '0 

A ii 
h 5
;, 

83 125 250 50 100 200 400 80


OCTAVE BAND CEN FREQUENCIES - Hz 

· Noise attenuation may vary due to the wide
OUTLET range of appliætions and machines
Dimension tolerance:t 1/8" 

FEATURES & SPECIFICATIONS OPTIONS (Inquiries Encouraged) 
· Polyester: 99%+ removal effciency standard to 5 micron · Various media available 
· Paper: 99%+ removal efficiency standard to 2 micron · 1/8" & 1/4" tap holes 
· Fully drawn weatherhood - no weldsìo rust or vibratfl apart · Pressure Drop Indicator 
· Tubular silencing design - tube is positioned to maximize · Available in Stainless Steel 

attenuation and air flow while minimizing pressure drop · Epoxy coated housings 
· Durable carbon steel construction with baked enamel finish · Hot dipped galvanized housings 

and powder coatedweatherhood · Special connections, NPT
\'1. · Interchangeable elements: Polyester, Paper 

· Low pressure drop center bracket and outlet pipe design 
· Temp (continuous): min -15°F (-26°C)max220°F (104°C) 
· Filter change out differential: 10"-15" i-0 Over Initial Delta P 

i 

Polyester Paper 
MPT DIMENSIONS - inches No. of Approx.

Element Element Outlet A Used on models Tubes Wt.lbs.. . B C '" . .'. 

FS -15-050 FS-14-050 1/2" 4 11/2 6 10DL 1 2 

F.S-15-Q75 FS-14-075 3/4" 4 11/2 6 15DH 2 2 

FS-15-100 FS-14-100 1 " 4 11/2 6 06 '3 2 

FS-19P-125 FS-18P-125 1 1/4" . 65/8 15/8 6 V3,20DH 5 3 

FS-19P-150 FS-18P-150 1 1/2" 65/8 15/8 6 V4,30SH,30DH,40DH 5 4 

FS-31 P-200 FS ,30P-200 2" 71/4 21/4 10 V5,40SH,50DH 5 8 

FS-231 P-200 FS -230P-200 2" 12 1/4 21/4 10 V6,45SH,50SH,50DH 7 14 

FS-231 P-300 FS -230P-300 3" 13 3 10. 60SH,65SH,70SH,65DH,70m 9 15 

FS-235P-400 FS -234P-400 4" 14 4 16 80SH,80DH,90DH 9 30 

FS-245P-400 F S-244P-400 4" 14 4 16 90SH 9 31 

FPZ, Inc.. 2091 N. Port Washington Dr. · Grafton, WI . 262-375-7360 ph . 262-375-7361 fax. email: usa~fpz.com 
www.fpz.com 



". .., 2091 N. PORT WASHINGTON Rd SAFETY VALVES 
I GRAFTON, Wi, 53024-9747


, ,'. TeL. (262) 375-7360

'.. Fax (262) 375-7361

, . E-mail usa(gfpz.com VRL(II FPZ, Inc.


The VRL valves are designed to protect blowers and I or motors 
from over pressurization or excess vacuum. When there is over 
pressurization, the valve opens and discharges to the outside. 
When there is excess vacuum, the valve opens and takes flow 
from outside. 
The valves have been designed for low pressure flow vacuum, 
with minimal difference between the initial value at which the 
valve begins to open and its fully-opened position. The valves are 
supplied with 2 different springs to maximize their effciency. 
These compact valves, made of aluminum alloy, are both easy to 
install and calibrate. The valves are designedtooperate in a wide 
range of capacities. The VRL can be plumbed to divert excess 
primary flow through a secondary external outlet when working in 
pressure conditions or to pipe-in a secondary flow when working 
in vacuum. 
Maximum efficiency.. is açhieved by 
 keeping operating values 
(flow versus pressure or vacuum) within. the operating range VRL6 VRL8 VRL9 
(shaded area on graph). Capacity refers to air having a density
equal to 0.075 Ibs.lcu.ft . 

OPERATING RANGEPsig InHg InWG 

E:i 10 20 270 
:i u
l' ~ 9 18 240 - -- -- -- -- -- -- -- -- - -- - -- - -- - -- 

-l! i. 

I
r¡ /V '/ V 

:i 8 16 210en 
en 
l! 7 1:/V 
D. 14 .~ i

180 .' 

6 12 
I,., If 

VRL8 ¡
150 H VRL6 

iII V
1/ 

I VRL9 // .// 5 10 , '. ,. 
I.....'.

120 
4 8 1/ V VV 

90 . ,3 6 d If l)' 
,'.

.:, i~vV' 
2 4 60 

..~ I'. 
Ii I.." 

"'II ~ ...., ,,j .. 
1 2 30 

0 0 o 

o 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 scfm 
00

. Capacity 
H,~ 

OVERALL. DIMENSIONS 

NO o. A 
B 

)~¡''';;2f;ti\~'t~ "~¡~; 

'3'1, ~;'''lPT 5,~1.


'. -.,¡; i:l¡jt~lrr' " 

LY 
H 

0A 

. Dimensions in Inches.


. Specifications subje to change without pnor notice. SN 1735-1 1/1 
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A Full Range of Product Features 

The 3656 and 3756 M & L-Group · Replaceable wearing components 

pumps from Goulds have been include stainless steel shaft sleeve 
designed with technical benefis to and casing and hub wear rings to 

meet the needs of users in a variety maintain peak effciency. 
of watersupply, recirculation, and 

· Enclosed impeller design,
cool ing applications. 

dynamic balancing and renewable 
· The model 3656 offers close wear rings reduce losses affecting 

coupled design for space saving performance and pump life. 

and Simpliied maintenance.

· 125 lb. ANSI flange suction/ 

· The model 3756 offers a bearing discharge connections and casing 

frame mounted design for rotation for piping connection 
flexibility of installation and drive versatility. 
arrangements. 

· NPT threaded connections are 
· SAE drive sizes 1 through 5 supplied on 1Yi x 2 -10 and 

available on all pumps. 2Yi x 3 - 8 models. 

· Back pull-oulto reduce · Optional rigid carbon steel 
maintenance down time. bedplate, sheet metal coupling 

guard and T. B. Woods spacer
· Standard Type 21mechanical seal 

coupling for 3756 models:
for both . reliability and availability. 

Carbon/ceramic/BUNA standard, · Standard NEMA motor frame, JM 
with other faces and elastomers shaft extension (mechanical seal) 
available. JP shaft extension (packed box), 

· Available in packed stuffing box 
C face mounting, Single phase or 

design with Teflon™ impregnated 
three phase, 3500 or 1750 RPM 

for 60 Hz, 2900 or 1450 RPM for
packing, split Teflon lantern ring, 

50 Hz. Open drip-proof and totally
tapped flush connection and 2 

enclosed fan cooled.
piece investment cast interlocking 

gland, ail standard. · Optional explosion proof and high 
efficiency motors are avai lable.· Available in ail iron or bronze fitted 

construction for application 

versati ity. 

Giiulds Pumps is IS09001 ReQistered. 

Una amplia gama de variadas 
características 
Las bombas 3656 y 3756 del Grupo · EI diseño de impulsor 

My L de Goulds han sldo encerrado, balanceo dinámico y 
dlseñadas con beneficios técnicos anillos de desgaste 
para satisfacer las necesidades de reemplazables reducen las 
los usuarios en variadas pérdidas que afectan el 
apllcaclones de sumlnistro y desempeño y la vida de la 
recirculación de agua y bomba. 
apllcaciones de refrigeración. 

· Conexlones de succión y


· EI modelo 3656 cuenta con descarga con brda ANSI de 
dlseño de acoplamlento corto 125 Ibs: y carcasa rotat/va para 
para ahorrar espacloy mayor versat/lidad de conexión. 
slmpliflcar el mantenlmlento. 

· Los mddelos1'Ax 2 -toy


· EI modela 3756cuenta con :!Æ x 3 -8 cuentan con 
dlseño demoataje sobre conexlones NPT. 

bast/dor que ofrece gran 

f1exibilldaden lasarreglosde 
.Piaqadeáslento rígldadeacero 

aCe. bono,protecti)r de. .. ...

Instalaciónyactlonar¡iento:. . .


/entqdeß(1P8 metálica
· Desmontaje PostelioraûeyH .......... am!s.nto.espacladorT.. B.


reduce el tiempode InactiVdad Wqadsdlsponlbies.como
por mantenimiento. . opCÎónenlos rnodelos3756. 

· Sello mecánico estánda(Tipo ~ Bastldardemotor NEMA 
21 brlnda gran conflabllidad y estándar, extensión de eje JM 
asegura la dlsponlbi/ldad. (sello mecánico), extenslón JP 
Estándar de carbonolcerámlca/ (caja prensaestopas), montaje 
BUNA, también se encuentran en cara C, monofásico 0 
disponibles con otras caras y trifáslco, 3500 Ó 1750 RPM 
elastómeros. para 60 Hz, 2900 ó 1450 para 

50 Hz. Ablerto a prueba de
· Disponibles en diseño con caja


fitraciones 0 totalmente

prensaestopas con empaque de 

encerrado enfriado por
Teflon TM Impregnado, aro de 
lintema de Teflon divldido, venti/ador. 

conexlón de lavado con derlvación · Motores a prueba de 

y glándula fundida de conexlón exploslones y de alta eflciencla 
de inversión de 2 piezas, todo disponibles como opción. 
estándar. 

· Fabricadas en todo hierro 0 con 
accesorios de bronce para una 
mayor versatiidad de 
aplicaci6n. 

... Los componentesde desgaste 
reerìplazables incluyen los


anillos de desgaste deJa 

carcasaydel rodete y la Qamlsa 

del eje,deEicero inoxidable, 
parafnantener la eflclenera plco. 

~GOULDS PUMPS
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Performance Coverage


Campo de desempeño 

FEET 
PIES 

2'/,.3 10 
3500 RPM 

400 

~ ~ 
12

Ù 
1'/'.2-10
3500 RPM 

~ 300 

~ c: 
è''" 
~ 
c. 
us 
~ 200
â'" z;.c.~ 
¡:c.f-

2'/'x3-13
1750 RPM 

100 

1'1,.2-10 
1750 RPM 

2'/'.3 8 
1750 RPM 

o 
10 100 200 300 400 

2000 3000 4000 5000 6000 
GALLONS PER MINUTE (6ALONES POR MINUTO) 

U.S. GPM 

~GOULDS PUMPS
 1 



3656/3756 M & L-Group Numbering System


Sistema de numeración de/ Grupo My L, mode/os 3656/3756 

The various versions of the 3656 and 3756 M & L -Group are identified bya Las diferentes versiones de los modelos 3656 y 3156 del Grupo M Y L se 

product code number on the pump labeL. This number is also the catalog number identifican con un número de c6digo de producto en la eliqueta de la bomba. 

for the pump. The meaning of each digit in the product code number is shown Este número es también el número de catálogo de la bomba. A conlinuaci6n se 

below. Not all combinations are possible; consult your G&L distributor for ilustra el significado de cada digito en el c6digo del producto. No todas las 

specific requirements. combinaciones son posibles, consulte a su distribuidor G&L para requisitos 

especificos. 

Example Product Code, Ejemplo del códlgo de producto 
11 BF 2 L 5 A 0


L Mechanical Seal/Packed Box and O-ring Material, Materlales del sello mecánlco/empaaue yanilo en 0 

For Optional Mechanical Seal modify catalog order no. with Seal code listed below. 
Para sellos mecánicos optalivos, modificar el número de pedido del catálogo con los c6digos de sello que se indican a conlinuación. 

Seal Code Rotary Stationary Elastomers Metal Parts 
Código del sello Rotativo Estacionario Elastómeros Partes metá/icas 

. 0 Ceramic, Cerámica BUNA-N Type 

2 Ni-Resist EPR 316 SS 
Carbon 

3 , Ceramic, Cerárnica Viton, Vit6n Acero 
Carbono inoxidable 

Silicon Carbide
4 Viton, Vit6n tipo 316 

Carburo de silcio 
9 Packed Box Deign with BUNA O-ring, Diseño con eraue y anila en a BUNA 

~ Impeller Option Code, Códlgo de opción de lmpulsor


Impeller Code Pump Size, Tamaño de la bomba 
Código del 8 7 11 13 16 12 14 10 17 15 18 .19 .20 
impulsor Dla. Dia. Dia. Dia. Dia. Dia. Dia. Dia. Dia. Dia. Dia. Dla. Dia. 

A 10Jl. 7'0/ 10Jl. 13J1. 8J1,' 10Jl 13J1 7 'f 1 OJl 12'f .13" 13" 16" 

B 9Yi, 7'/ 9Va 120/ 7'/ 90/ 120/ 70/ 90/ 12Yi .12Yi 120/ 

C 8% 7Yi, 9% 11Va 7'/ 9 120/ 7Yi 9Yi 12Y, .120/ 12% 

0 70/ 6'Yi, 9 11% 60/ 8% 12 7Yo 8'V,. 11Va .11Va 11'0/ . 

E 7Y, 6% 8% 9Va 6% 8Yi 110/ 7 8Yi 11% 11% jjJ1 
F 7 6Yi, 8Y, 9% 5'0/ 7% 110/6 60/ 70/ 11J16 11Yi 11Y, 

G 8 5Yi *9Yi 100/ 6Yi 10Va 1 oVa 1 oVa 

H 7% 5Yi *80/ 10Yi 6J1. 10Yi 10Yi 9'Yi,~ -Ð 10Y,J 7Yi 4% *80/ 9Yi 50/ 10 

K *8Yi 8'JI 9Va 9Yi 

L *70/ 8 9% 

M *7% 70/ 

N *7) 
P *7V" 

R *60/ 

Driver, Elemento motor ~ Drive Options, Opciones dB mando 

1 = 1 PH, OOP 3 = 575 V, OOP 5 =3 PH, TEFC 7 =3 PH, XP 9 = 3 PH, TEFC, SUbstilue, Description, 
2 = 3 PH, OOP 4 = 1PH, TEFC 6 = 575 V, TEFC 8 = 575 V, XP Premium efficiency Substitulo Oescripci6n 

1 PH = monofásico, 3PH = trifásico 0= 1 PH, XP Eficiencia superior Bering frme mount, 
FRM Mon/aje del bastidor del cojinelf

HP Rating, Potencia nominal, HP 
G=2 J =5 L=10 N=20 Q=30 S=50 U=75 W=125 SAE1 SA #1 mount, Montum S4 II 

SA #2 mount, Montum S4 12 
H=3 K=7Yi M=15~P=25 R=40 T=60 V=100 X =150 SAE2 

SA #3 mount, Montum S4 l3


Driver: Hertole/RPM, Elemento motor: HertolOSPM SA #4 mount Montum S4 14


1 = 60 Hz, 2 pole, 3500 RPM 3 = 60 Hz, 6 pole, 1180 RPM 5 = 50 Hz, 4 pole, 1450 RPM SAE4 
SA #5 mount Montum S4 15 

~ 2 = 60 Hz, 4 pole, 1750 RPM 4 = 50 Hz, 2 pole, 2900 RPM SAE drive number is determined by the 

engine flywheel housing size.Material (Packed Box in AI or BF), Material (Gaja prensaestopas en AI 0 8F) 
AI = All iron ./ BF = Bronze lilted AI = Todo hierro SF = con accesorios de bronce EI mJmero del mando SAE 5e determina por 

el tamaño de la ca/a del volanle del motor.
Pump Size, TamaRo de bomba 
8=1Yix2-10 11=2Yix3-10 12=3x4-10 10=4x5-8 16=3x4-8 18=6x8-13 19=8x10-13 2o=4x6-16 
7 = 2Yi x 3 -8 13 =2Yix 3-13 14=3 x4 -13 p15=4 x 6-1317=4x 6-10 (BF Only) (Accesoriosde bronce únicamente)


. Indicates 3500 RPM impeller lor the 3 x 4 -10, all others are 170 RPM. 
. 

Indica un impulsor de 3500 RPM para el3 x 4 - 10, todos los demás son de 1150 RPM. 
. Indicates "L" Group pump (1780 RPM, 60 to 150 HP) 

.. Indica una bomba Grupo "L n. (1180 RPM, de 60 a 150 HP)


~GOULDS PUMPS
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Performance Curves - 60 Hz, 1750 RPM 
Curvas de desempeño - 60 Hz, 1750 RPM 

'Model 15Ai7iTšíiëTTamaìfôT,f 1 6=Tf-'----

: RPM 1750 Curve (Curva) CN0126ROO Optional Impeller 

: IMP. DWG. No. 276-44/59274 Impuisof optativo 

METRS FEET Ordering Code Dla.
METROS PIES 

C6dlgo de pedldo Dfá. 

A 12W 
60 

G 12% 

E 11%180 
"" 
f? 50 G 10Va 
23 160 
'"'" J 10% 
~ 
eo 140 L 9% 

40¡¡'" NOTE: Pump wil pass a
11 
Q sphere to 7/16' diameter. 
¡:I: 
co 30 100 : NOTA: La bomba dejará 
5" pasar una estera de hasta'" z 
~ 80 Yí6 de pulgadade diámetro.~ 
¡:
~ 20 

60 

10 ~ 
, NOTE: Nol reommended 10' operation beyond prinled H-Q curv. -S.. f::...... 

o LNOT~~,_::!.l:omjfJnda para '!:~~~m¡en,~~ supe,;~r!~"!eso e~ fa curv ~JILo ~ a ~ D 1~
 1400 u.S. GPMi i I I I
 io 50 100 150 200 250
 300 mYhr 
CAPACITY(CAPACIDAD) 

..................... ..... 'v ....._. ~. .~.

¡iiodeI15Aï/BF / Size j'iäiíäiiöj4 16 -1~ ; Impeller Selection Key 

¡ - : Indicates stock pump impeller diameter for motor RPM and . Optional ImpellerI RPM 1750 Curve (Curva) CN0133ROO ! HP perpricepae. May utilize 1~15 molar seice fator. For noo- ImplIlsof optativoi IMP. DWG. No. 276-44/59274 i . ~~~j~~;di~~~.~p~~: ~ta~~lc~~:~~Ce lisl for ordering. 
METRS FEET ~/ave d~ r::~~1d:~:r~"'~::ifsor de f;omba en stock para LOS Ordering Code Dia.MfTOS PIES 

HP y RPM de! f1ror por página de precos. Puede.utiiza facr de C6dlgo da pedldO Diá. 
servcio 1.15. Para nosolrergaJa facorde sciciD 1.0seleciofle 

l:'!e~ ~c:':~~melro opcioflal. C~nsulte la J;~la de preios para B 121h 
60 

D 11Vs 

:: F 11 Vi6 
"" 
f? 50 H 10h 
è§ 160;; K 97¡f 
~ Q NOTE: Pump wil pass a
(¡ 40'" sphere toV16' diameter.
11 

~ NOTA: La bomba dejará
:i pasar una e$tera de hastaco 30 
5" Yí6 de pulgada de d/ámetro.
;s,.Q~ 
¡:
~ 20 

10 

NOTE: Nol recommended for operation beyond ponied H.. curv. 
NOTA: No so rocm/onda para func/Doom/enlo superior at impreD ,n ta00 200 400 600 800
i . I I I I
 i50 100 150 200 250 300 mYhr 

CAPACITY (CAPAC/DAD) 

~GOULDS PUMPS
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3656 M & L-Group Materials of Construction 
Materiales de construcción - Grupo My L, modelo 3656 

100 513 

101 

178 

198 

199 

126 

103 

383 

408 

Item No. Description


No. Oescripción

Ífem 

100 Casing, Carcasa 

101 Impeller, Impulsor 

103 Casing wear ring, Anilo de desgas/e de 
la carcasa 

108 Adapter/seal housing, Map/ador/ 
Cubler/a del sella 

126 Shaft sleeve, Camlsa del eie 

178 Impeller key, Chave/a dellmpulsor 

198 Impeller bolt Tornillo dellmpulsor 

199 Impeller washer, Arandela dellmpulsor 

108 

370 371


Materials, Materiales 
All Iron Bronze Fined


Todo Accesorios 
hierro de bronce


1001 

1102 

1001 1102


1101 

AISI Type 300 Series SS 

Acero Inoxldable serle AISI 

lipo 300 

108 

ANSI 1 045 steel molor 
shaft extension (typical), 

ANS/1045 Exlensión del eie 126 

del molar de acero (/ipica) 

353 

355 

içp~J
Packed Box Arrangement 

Caia prensaes/opas 

Material Code Engineering Standard 
Código de material Norma de i"ge"il1rfa 

Cast iron ASTM A48 CL20 
1001 

Hierro fundido ASTM A48 CL20 

Bronze ASTM B584, C87500
1102 

De bronce ASTM 8584, C87500 

Packed Box Arrangement, Caja pre"saestopas


Item No. Description Materials

No. Ífem Oescripcló" Materiales 
105 Lantern ring 

Aro de /In/ema 
Tefion™ 

106 Packing,S rings Teflon Impregnated 
Empaquetadura, 5 aros Impregnado de Teflon 

107 Gland, Casquilo AISI316SS 

126 
Shall sleeve 

Camlsa del eie 

353 
Gland stud 

Perno delcasquillo 
AISI Type 300 Series Stainless Steel 

Acero inoxldable serie AISI !ipo 300 

355 
Gland nut 
Tuerca del casquilio 

NOTE: NOTA: 
Seal housing wear ring (ilem EI anilo de desgaste de/ 

number 203) not shown. See repair compartimiento de sel/o (11em 

parts page for.delail. (Required for número 203) no semuestra. 
all models excepl3 x 4 -10.) Gonsu/te /a página de piezas de 

repuesto para mayor detal/e. (Se 

æquier8para todos /os mode/os 
can excepción de/3 x 4 -10).


370 Hex head cap screw (adapter to case), Tornillo 

de cabeza hexagonal (del adap/ador ala cublerl) 

371 Hex head cap screw (adapter to motor), 
Tornillo decabeza hexagonal 

(del adap/ador al molar) 

Seal Code Rotary Stationary 
Còdlgridel Sl1l/o Holallvo Eslaclonarlo 

Ceramic 
0 

Cerámlca 

1 NI-Reslsl 
Carbon 

Ceramic 
2 Carbona 

383 Cerámica 

Steel SAE 1200 Grade 5 

Acero SAE 1200 grado 5


Elastomers Metal Pari 

Elaslómeros Paries melil/cas 
BUNA

N 
Type

EPR 
316 SS 

Viton Acero Inoxidable 
Vil6n Iip0316 

Silcon Carbide Vlton 
3 ('arburo de sHiclo Vil6n 

9 Packed box design with BUNA a-ring, 
Dlseño can empaque y anillo en 08UNA 

408 Pipe plug y. or Ya, Tap6n de /ubos de Steel Bronze 
y. de pulgada 6 % de pulgada Acero 8ronce 

513 a-ring, Anillo en 0 BUNA-N 

~ GOULDS PUMPS
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3656 M & L-Group Dimensions and Weights Packed Box 
Grupo My L. modelo 3656 - Peso y dimensiones Caja prensaestopas 

PUMP CENTERLINE 
LÕNEA CENTRAL DE LA BOMBA=1 

- P MAX

k 2 HOLES I


J~i 
H - 4 HOLES 
4 ORIFICIDSUM~ NPT DRAIN


ADAPTER FOOT DRENAJE NPT 
BASE ADAPT ADORA 

Pump Dimensions and Weights, Peso y dimensiones de fa bomba 

NPl Drain Wi. (Ibs.) Motor Frame, Bastidor del motor
Pump Suction Discharge CP DC DO J K M N R Drenaje W X Y Z Pesos L 
Bomba Succión Descarga Max. Max. - - - - NPT 

- - - - 8 
(libras) 210 250/280 320 3n0 400 440 

1Yix2-10 2' 1W 34)1 6l. 5Va 1X 7Va 3 5Yi 105 16% 12l. - - - -
2Yix3-8 3' 2W 34% 6Y. 5Y. 1'0/, 

X .6 
3% 5 90 1611 13Y. - - - -

2Yix3-10 
3 

37% 7Ya 6 - - - - 7Yi 2r. 5Yi 95 16)1 12Yi 15Va 16Y, - 
% ?V2Y, x 3 -13 2Y, 

34)1 8Va 7% - - - - - - - 3Yi 9 3 7Yi 155 16% 12r.
3x4-8 34Yí, 6Y. 5% - - - - Y. 80/, 7 5% 90 16'Yi, 13Yi, 16Yi - - -
3x4-10 4 3 34Y. 7% 6Y, - - - - 3r. 8 7Yi 5Y, 110 16Y, 12Va - - - 

33 x 4 -13 37)1 9Yi 8Ya - - - - ?V 9 7Y, 170 16% 12Y- - - - -
4x5-8 5 38Ya 6Va 50/ - - - - - 8% 8 5 110 1611 13Y. 16% 17V. 

-9 4 x 6-10 34V. 8% 7Y, - - - - 8% 8Yi 3Yi 7 145 17 13% - - - -
4Yi %4 x 6 -13 6 

4 
3511 9l. 8Yi 8Yi 9 3 7Yi 185 16% 1?l. 16)1 -

.4x6-16 47Ya 12V. 11 1Va 9'1. 8 7 8% 12 4 10Y, 390 II 9X.6x8-13 8 6 45Va 12r. 10Y, 2% 7Y, 6Y, 5Y, SYi 8% 11 3 80/ 290 - .- - - 18

.8x10-13 10 8 48Yi 14V. 13 2% 7Yi 6Y, 5Y, 6r. 520 - - - -8% 120/ 4 10 19X 21Yi 

'Denotes NPT connection. All other connections are for use with ANSI class 150 mating t1anges. 
. Indica conexión NPT Las demás conexiones deben usarse can bridas de conlacto ANSI clase 150. 

. Indicates "L" Group pump (dimensions valid for packed box or mechanical seal)., . Indica una bomba Grupo "L" (dimensiones vá/idas para caja empacada a sella mecánico). 

Motor Dimensions and Weights (may vaiy with manufacturer)' Peso y dimensionesdef motor (pueden variar de aCuerdo al fabricanle) ., I 
Horsepower

Motor Frame V' 
P 3500 RPM 1750 RPM Wi.Bastidor A 

AB 
B 0 E -F G H 

del motor Max. Max. 1 Phase 3 Phase 1 Phase 3 Phase Max. 
OOP lEFC OOP lEFC OOP lEFC OOP TEFC 

213JP 20/ 
'%, 7Yi - 10 5 - 7Y, 7Y, 1259Y, 7% 8 5V. 4V. Y. 9%

215JP 3Y, -10 - 15 10& 15 7Y, & 10- - - 10 10 155 
254JP 

11Y. 9 110 6V. 5 5 11Y, - - 20 - - 15 15 255 

~ 256JP 
'%, - - 25 20 - - 20 20 280

Y.
284JP 

12V. 12Y. 12Y. 7 5Y, 5Y, 13Y. - - 30 25 - - 25 25 ) 410 
286JP - - 40 30 - - 30 30 425 
324JP 

13X 13Y. 13Y, 8 6Y. 6 0/ 15Ya - - 50 40 - - 40 40 560 
326JP 

'y" - - 60 50 - - 50 50 590 
364TCZ 5% - - - 60 60 775- - - -75 60 & 75

17Y, 14% 15Ya 9 7 1 18%
365TCZ 6)1 - - - - - - 75 75 100 
404TCZ 

19Yi 17Yi 16% 10 8 
6Ya 

1 20Ya 
100 100 1110-

405TCZ 611 
10/0 -- -- -- -- -- -- 125 - 1163 

444TCZ 
9 ~21% 19)1 19Yi 11 1 22Y,

445TCZ 8Y. - - - 150 125 1600 

150 1708 

NOTE: torque., %-13 casing bolts to NOTA: de 3f de pulgada a una forsión de 31 
1. All pumps shipped in vertical 90 ft./lbs. torque. 1. Todas las bombas Sf embarcn con la piesibra y los 13 pemos de 7/2 pulgada 
discharge position. For other 2. Dimensions in inches, weight in descarga en posición vertical. Para atras a 00 piesibra. 
orientations, remove casing bolts, pounds. orienfaciones retire los pernos de la 2. Dimensiones en pulgadas, peo en 
rotate to desired position, and tighten 3. Not to be used for construction carcsa, haga rofar la descarga hasfa la libras. 
%-16 casing bolts to 37 ft./lbs. purposes. posición desda yajuste los 16 pemos 3. No utlizar con fines de construcci6n. 
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Specifications 

Capacites to: 
1600 GPM (363 m3/hr) at 3500 RPM 

1400 GPM (318 m3/hr) at 1750 RPM 

Heads to: 
400 feet TDH (121 m) at 3500 RPM 

185 feet TDH (56 m) at 1750 RPM 

Working pressure to: 
200 PSIG (14 bars) 

Suction pressure to: 
100 PSIG (7 bars) 

Maximum temperature to: 
212°F (100°C) with standard seal or 

250°F (121°C) with optional seaL. 

Motor: 
NEMA standard JM frame for 3656 

or T-frame for 3756 mechanical seal, 
JP or T-frame for packed box. Open 
drip proof, totally enclosed fan 
cooled and explosion proof 

enclosures available. Single phase 

(115/230 V), 2-5 HP and three phase 

(208 - 230/460 V) 2 -150 HP are 
available at 1750 or 3500 RPM. 

Direction 01 Rotation:


Clockwise viewed from motor end. 

Especificaciones 

Capacldad hasta: 
1600 GPM (363 m 3/hr) a 3500 RPM 

1400 GPM (318 m 3/hr) a 1150 RPM 

Car gas hasta: 

400 pies (121 m) earga dlnámlea 

total a 3500 RPM 

185 pies (56 m) earga dlnámlea total 
a 1150RPM 

Preslõn de operaclõn hasta:


200 PSIG(14 bars) 

Preslõn de succlõn hasta:


100 PSIG (1 bars) 

Temperatura máxlma: 
212 OF (100°C) con se/lo estándar 0 
250 ° F (121 ° C) con sello optat/vo. 

Motor: 
NEMA JM estánda( en el modelo 

3656 y bast/dor NEMA T estándar en 

el modelo 3156 con sello meeánleo, 
bast/dor JP 0 T para eaja


prensaestopas. Las eubler/as 
dlsponlbles son: abler/a a prueba de 
fítraelón, totalmente encerrada con 
enfrlamlento por ventíador y a 

prueba de exploslones. Motores 

monofásleos (115/230 V), 2-5 HP Y 
trífásleos (208 - 230/460 V) 
2 -150 HP dlsponlbles a 
1150 ó 3500RPM. 

Olrecclõnde rotaclõn: 
Dextrorsa (sent/do de las agujas del 

reloj) euandose mira desde el 
extremo del motor. 

Typical Applications Aplicaciones típicas 

· Booster service · Servlcío de refuerzo 

· Spraying systems · Sistemas de roelado 

· Irrigation · Sistemas de rlego 

· Water circulation · Clreulaelón de agua 

· Liquid transfer · Transferencía de irquldos 

· General purpose pumping · Apllcaelones de bombeo 

en general 

(g 1999 Goulds Pumps (March, 1999) í: Goulds Pumps Goulds Pumps
Printed in USA \Q Printed on recled paper. 1 Goulds Drive 
36/3756M Auburn, NY 13021 ~ ITT Industries
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A Full Range of Product Features Una amplia gama de variadas 
caracferísticas 

The 3656 and 3756 S-Group hub wear rings to maintain Las bombas 3656 y 3756 del Grupo . £1 diseno de impulsor 

pumps from Goulds have been peak efficiency. 5 de Goulds han sido disenadas con encerrado, balanceo dinámico y 
designed with technical benefits 

. Packed box sealing is also beneficios técnicos para satisfacer anil/os de desgaste 
to meet the needs of users ina 

available as an option. las necesidades de 105 usuarios en reemplazables reducen las 
variety of water supply. variadas aplicaciones de suministro y pérdidas que afedan el 
recirculation. and cooling . Enclosed impeller design. recirculación de agua y aplicaciones desempeno y la vida de la 
applications. dynamic balancing and de refrigeración. bomba. 

renewable wear rings reduce 
. The model 3656 offers close . Las conexiones de sucèión y
losses affecting performance . £1 modelo 3656 cuenta con 

coupled design for space 
and pump life. diseno de acoplamiento corto descarga son roscadas NPT, 

saving and simplified para ahorrar espacio y con excepèión de la bomba de 
maintenance. . Suction and discharge pipe simplificar el mantenimiento. 3 x 4 - 7,. que cuentacon 

. The model 3756 offers a 
connections are NPT threaded, bridasde caralisaÀNSrde 

bearing frame mounted design 
except 3 x 4 - 7 which has . £1 modelo 3756 cuenta can 

diseno de montaje sabre 1251bs. 

for flexibility of installation and 
125 lb. ANSI flat faced flanges. 

bastidor que ofrece gran . . £1 adaptador ríg;do delmotor, 
drive arrangements. . Rigid cast iron motor adapter flexibilidadeti 105 a(reglos de de hierro furidido,ofrece 

. Back pull-out to reduce 
provides support and instalacióny accionamiento. söpo~e y losfIontajes 
registered fits maintain positive

maintenanciidown time. 
unit alignment. . Desmontaje posterior ql!e registrçdos 'mantienenal'. 

reduce el tiempoåÇ.inatikìdad .. aliáealniantoiiòsiti~odèJa..' 
. Standard Type 21 mechanical


seal forboth reliability.. and 
. Standard NEMA motor frame, par mantenimientø:'. ' 'ynfdaå. ., ... .... .,..., ., 

JM or JP shaft extension. C-face . MdtoriCoribastìdorNEMA,
availabilty. Carbon/êeramicl 
mounting. single phase or . 5ellomecánico estándar Tipo 

BUNA stiindard, With other 
three phase, 3500 or 1750 21, brinda granconfiabildady lstángar,extênsióf)deeje 1M, 

faces and elastomers available. 
RPM. Open drip proof and asegura la disponibi/idad. . montajeencara c; mOnofásico 

a trifá~ito,. 350M 1750 RfM. 
. 3656/3756.availablein all iron, totally enclosed fan cooled. £stándar de carbono/cerámica/ 

Abiertoa prueba de filtraciones
BUNA, tambiénseencuentran


bronze fitedbr all bronze
 a totalmente encerradoenfriado 
construction for application 

. Optional explosion proof or disponibles con otras carasy 
high efficiency motors elastómeros. por venti/ador.

versatility. 
available. . Motores a prueba de


. Replaceable wearing compo-
. Los modelos 3656 y 3756 se


nents iriclud¡i stair¡less steel 
. Optional rigid carbon steel fabrican en todo hierro, con explosiones y de alta efièiencia 

bed plate, sheet metal coupling accesorios de bronce a en todo disponibles como opción. 
shaft sleeve and casing and 

guard and T. B. Woods spacer bronce, para una mayor . Placa de asiento rígida de acero


coupling for 3756 models. versatilidad de aplicación. al carbono, protedor de 
acoplamiento de chapa metálica

. Los componentes de desgaste

y acoplamiento espaèiador T. B.

reemplazables incluyen 105


anil/os de desgaste de la Woods disponibles como 

carcasa y del rodete y la camisa opción en 105 modelos 3756. 

del eje, de acero inoxidable, 
para mantener la efièienèia pica. 

Golds Pups is ISO 901 Regist.
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Performance Coverage 
Curvas de desempeño 

3500 Coverage Curve, Curva de alcance 3500


METERS FEET 
METROS PIES I I i II


II I I I

300 i I I
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e \ 
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~ 60 i
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1750 
 Coverage Curve, Curva de alcance 1750
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3656/3756 S-Group Numbering System For All Units Built After June 1, 1998 
Sistema de numeración del Gllpo 5, modelos 3656/3756, para todas las unidades fabricadas luego de/1° de junio de 1998 

The various versions of the 3656 and 3756 S-Group are identified by a Las diferentes versiones de los modelos 3656 y 3756 del Grupo 5 se identifican 

product code number on the pump labeL. This number is also the catalog con un número de código de producto en la etiqueta de la bomba. Este 

number for the pump. The meaning of each digit in the product code número es también el número de catálogo de la bomba. A continuación se 

number is shown below. ilustra el significado de cada dlgito en el código del producto. 

Not all combinations of motor, impeller and seal options are available for No todas las combinaciones de motor, impulsor y sellas están disponibles para 

every pump modeL. Please check with Goulds on non-cataloged numbers. cada mode 10. Consulte a Goulds sabre números que no aparecen en el 

Not recommended for operation beyond printed H-Q curve. For critical catálogo. 

application conditions consult factory. No se recomienda la operación más al/á de la curva impresa de H-Q (carga

capacidadJ. Para aplicaciones bajo condiciones cdticas, consu/te can la fábrica. 
Example Product Code, Ejemplo del código de producto

9BF1H2GOH 
T L High Head Impeller (1112 x 2 - 6H Only), Impulsor de carga alta (1% x 2 - 6H únicamente)Mechanical Seal and O-ring, Sello mecánico y anilo en 0 

Tvi e 21 Mechanical Seal TilJo 21 sello mecánico 

Seal Code, Rotary, Stationary, Elastomers, Metal Parts, Par,t No., 
PiezaCódigo Rotativo Estaciona,io Elastómeros Partes Metá/icas

del Sello Núme,o 

0 Ceramic, (erámica BUNA.N 10K13 
Carbon, '


1 Sil-Carbide, EPR 316 SS, 10K19 
Carbón 

316 Acero inoxidable 10K273 (arburo de 
Viton 

5 Sil-Carbide silicona 10K64 

9 Packe Box Desgn with BUNA O-Ring, Diseno de prensastopas empacado con aniio en 0 de BUNA 15K16 

Note: 10K27 replaces obsolete 10K25, Nota: La 10K27 reemplace la obsoleta 10K25.


Impeller Option Code, Código de opción de impulsor l 
Impeller Code, 22BF 9BF 3BF 5BF 4BF 6BF 

Código del 1 x2-7 1 x2-8 1'1zx2-6 1'/zx2-6H 1'1z x 2 - 8 2'/z x 3 - 7 3x4-7 
impulso, Dia. Dia. Dia. Dia. Dia. Dia. Dia. 

A 6'1, B'/'6 515/'6 5"/'6 B'I'6 7'/'6 7'/'6' 

B 6'/,. 7% 5% 5% 7% 6'1 6% 

C 6 7'/,. 5% 63l, 63/, 5'l, 

D 5'1 7 43/, 53/. 5'/, 4"/16 ~E 5'l, 6'1 7'/, 5% 5'/, 

F 5'/16 63/16 7 5'/16 6 

G 4"/16 5% 6'l, 5'/, 

H 4'/16 5'/, 6'/, 415/16 

J 43/, 
__,u 

4'1 

K 4'116 4'1, 

L 3"/16 

Driver, Elemento motor 
1 = 1 PH, fase, ODP 4 = 1 PH, fase, TEC 7 = 3 PH, fases, XP 0 = 1 PH, fase, XP For frame 
2 = 3 PH, fases, ODP)' 5 = 3 PH, TEC B = 575 V, XP mounted version,
3 = .575 V, ODP 6 = 575 V, TEC 9 = 3 PH, fases, TEC, PREFF substitute the 
1 PH, fase = Monofásiico; 3 PH, fases = Trifásico letters "FRM" in 

HP Rating, Potencia nominal, HP these positions. 

C = 1Ji HP F = 11i HP J = 5 HP M = 15 HP Para las versiones 
D = % HP G = 2 HP -' K = 7% HP N = 20 HP de montaje en 
E = 1 HP H = JHP L = 10 HP bastido" 

Driver: HertolelM, Elemento motor: HertlPoloslRPM reemplazar las 

letras en esta~1 = 60 Hz, 2 pole, 3500 RPM 4 = 50 Hz, 2 pole, 2900 RPM


ubicación con2 = 60 Hz, 4 pole, 1750 RPM 5 = 50 Hz, 4 pole, 1450 RPM


3 = 60 Hz, 6 pole, 1150 RPM "FRM". 

Material, Material 
~ BF = Bronze fitted, Accesorlos de bronce AI = All iron, Todo hierro AB = All bronze, Todo bronce 

Pump Size, Tamano de bomba The 1 x 2 - 8 and 1 x 2 - 7 are only available in Bronze Fitted. 

3 = 1'1x2-6~ 5 = 1'1x2-8 9=lx2-8 Los tamaños 1 x 2 - 8 Y 1 x 2-7 están disponibles con 
4 = 2'h x 3 - 7' 6 = 3 x 4 - 7 22=lx2-7 accesorios de bronce únicamente. 

t~GOULDS PUMPS
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Performance Curves - 60 Hz, 3500 RPM 
Curvas de desempeño - 60 Hz, 3500 RPM i 

Model 3656/3756 S-Group 3500 RPM NOTE:Notrecommendedforoperationbeyond Optional Impellerii printed H-Q curve.

6AI, BF / Size 3 x 4-7 ' " May utilize 1.15 motor service lactor. Impiiisor optativo 

METRS fEET Imp. Dwg. 114-05 NOTA: Nose recomiendalaope~i6nmJsaIM dela Ordering Code Dia.
PIES ;-ffl :ltl~ tttt$t~ -i~l T~';~;;:i~~i1 lflitfJI ¡¡:j,t~F~~w~leli~ i~~ Código de pedido Diá.METROS 

B 63f 
60 200 ~4ï~ffn. -- im: :fli1~:fJfli~~1 tf4~l#~-tfg~trilJ!Jt ~ !Ël c 51/z 

D 411116 

:; 17 ilm ~_ ':l*l~,Ii+ li i 'tili ¡ t!lf t'#+i* +!! ;+Ll 
E 51/8~ 50 

12 " .; . "i .j.. . -I-~+.,-. ¡r-!65'- +68"'" ""-'-'n-' -i.' .-~. -~--.. -.--,-"._- .~t~LH-:.-:q -'- ~ ~J_',~, F 6 
150 

'R-pit" ~r+ ,-i:T ::-~'J ; ~'i-: ¡71lt-: :++- h1:f~ H+ j- +i H 1++ : -; ¡ i-4-Hè5 
~ 
~ NOTE: Pump wil pass a 

sphere to W' diameter.
õ 40 m~ ~l~l~~~~: :¡f1::iiJ11~ 
NOTA: La bomba dejará

~ o pasar una esfera de hasta 'I, 

:i 30 ,l1 1-' .., :¡'k-H ., Jl's- tt. ,~-~.'" ~~ f-'~' --'1++ '- . +R:t de pufgada de diámetro.;: 100~ __,_ '~;, rÀ~ . -b~Jjd- :.~:~ .;m~d~üi H-' +-~ :~.;_
'
:¡"' z 
15 

20~ 
12 :! *~~:~ i~:I~,lt' ~'~, j ~~~::Ht 

10 +' -+ tn -H+- L Hi :t: iH 'i i - ~ tt: i it =j tL -!4-H
25 , , '" i ,"! !' (l , " 
o o :: f- ifR=:t- ~ +H+ t+H tj-¡: :--+ t-f-H. ~ +-H.i H+~ 1" :-r. -l 't~# 

o 100 200 300 400 500 600 U.S. GPM 
i i i 

o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150mYhr 
CAPACITY (CAACIDAD) 

Performance Curves - 60 Hz, 1750 RPM 
Curvas de desempeño - 60 Hz, 1750 RPM 

Model 3656/3756 S-Group 1750 RPM NOTE: Not recommended for operation beyond OptionallmpelleT 
22 BF / Size (Tamaño) 1 x 2 - 7 printed H-Q curve. Impulsor optatiiio 

NOTA: No Sf recomienda la operaå6n mJs al/á de la
Imp. Dwg. 277-75 curva impresa de H'Q (carga-apadad). Ordering Code Dia. 

Código de pedido Diá.METRS fEE 
METROS PIES 

A 63/4" 

B 67116++ .. J,ttJPi~ii=1tH c. H-4Iit! 1 , '50 i i i ; IJ. 47o/ i! ii:' ! i I
 C 6 

A6'lDIA.'- L ; 'A--' , i ¡ I I Ti i , l

15 dH- ' 'J ¡- 2,'NP'SH !! ¡! i 

D 53/~ 

E 51h 
BI6'~"~ i + "" ..(., ~ 55% L I ¡i! i ! ! F 5lJ1640 r !., ~..; : ~!¡ !! ! !12 C61 i, I" ,/i , I _~L 4' , ! i i!;
DI5'fL .. k; ,.,t-T-! ! T~.' -- 5~o/ ! I ,

G 413116 

,. i ~..+ '- I ! ¡.l1k 1~' _! " ! I
I H 49116 
Iiõ i I I -~ -;...,' ì" 1/1 'i 52%' 1 i
!
\3 10 30 E5'1~ 

J 43/a
+ ' ,. i ! ; ".. , ,4 .
a F 5'/1' i 1.._ -L.. P ~'l::. 5'. 'J ,2,547% I K 4lJ16i 'N- i \J - ~ iy 'k Ii. !ci L 313/16;: I I;-T i-;.. i 1~! i- Xl ---,i i i:i G 4"¡'. 

:'
'- 20 H 4.'1" ¡ i't J !\ .. r./I N. "1.1" ¿ /j ! ~K¡"~40~ NOTE: Pump wil pass a~ i -i ¡~ '. ,.... 1'. i: I 1'IA. sphere to 3116" diameter.~ ~K4'¡', ; , r- C' .o'''¡! l- K! !~,,, l'-~I -1'.. i -is 5 ,., :-:1/ ~: 1.11" .. !.-l_'.75 HP NOTA: La bomba d~a~ 

L 3"¡'.~ ¡~ -, ¡, ~"i IX I ..--__ påsar una esfera de hasta 31,6 
de pufgada de diámetro.t? 10 I ! ! /1 L ~ .. .. 'N I'! "'! ! ".5 HP! i , '

! +++ - 1 ~ .~. , .. i-~- ; i ! I ::. r,
~~f- -'.i-_l -f--- -17 ~ "l""-- i--i-! ¡ -J_ t+_.J ' , . 

+-f-iti -~- ,-- -,-t-tt ~~ttt-~i-- -~~. ! ¡ 1o o ~-f-' 
o 10 20 30 40 50 60 70 

U.S. GPM

o 5 10 15 mJlr 
CAPACITY (CAPACIDAD) 
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3656 S-Group Materials of Construction 
Maferiales de consfrucción - Grupo Si mode/o 3756 

100 513 lOB

Back wearing ring on S-Group 

101 (2'11 x 3 - 7) only 126 
Anillo de desgaste posterior en ef 

17B Grupo 5 (2'12 x 3 - 7) únicamente_ 

19B 

AlSl1045 steel motor shaft 
extension (typical)

199 Exensión del eje del motor de 
355

acero A/51 1045 (t/pica) 

103 

126 

Packed Box Arrangement 
408 370 371 Caja prensaestopas 

Item No. Description Materials, Materiales 

No. Item Descripción All Iron Bronze Fitted All Bronze CD For separate seal housing and adapter 
T odo hierro Accesorios de bronce Todo bronce construction, all bronze material only, 

100 Casing, Carcasa 1001 see repair part page. 
1101 

101 Impeller, Impulsor 1101 Para la construcción separada del 
103 Casing wear ring, 1001 compartimiento del sel/o y eladaptador,161B 1618

Anillo de desgaste de la carcasa materiales de bronce únicamente, 
108 Adapter, Adaptador 1001 1001 consu/te la página de piezas de repuesto. 
1B4 Seal housing, Cubierta del sello CD One piece with adapter, Una pieza con adaptador 1101 NOTE: 
126 Shaft sleeve, Camisa del eje Pumps will be shipped with top-vertical 
17B Impeller key, Chaveta del impulsor AISI Type 300 series stainless steel discharge position as standard. For other 
19B Impeller bolt, Pemo eje impulsor Acero inoxidable serie Al51 tipo300 orientations, remove casing bolts - rotate 
199 Impeller washer, Arande/a del impufsor discharge to desired position - replace and 
370 Hex head cap scew (adapter to case), Tornillo de tighten bolts to 25 ft.lbs. Note Uiat 

cabeza hexagonal (del adaptador a fa cubierta) 
Steel SAE 1200 Grade 5 discharge may extend below motor 

371 Hex head cap scew (adapter to motor), Tornillo de Acero 5AE 1200 grado 5 mounting surface in bottom-honzontal 
cabeza hexagonal (del adaptador al motor) position; adequate clearance must be 

383 Méchanical seal, 5ello mecánica Se seal chart, Vertabfa del sello provided. 

40B Pipe plug 'I'-or ~/a", Tapón de tubas de 'i, de pulgada ó % depulgada Steel, Acero 8ronze,8ronce NOTA: 
Anillo en a BUNA-N, 8UNA-N
513 O-ring, Las bombas salen de la fábrica con la 

Material Code, (ódigo de material Engineering Standard, Norma de ingeniería descarga orientada en posición vertical


1101 Cast iron ASTM A48 CL20, Hierro fundido A5TM A48 CL20 superior de manera estándar. Para modificar 
1101 Silcon bronze ASTM B584, C87500, Silidro de bronc A5 8584, C87500 la orientación, retirar los pemos de la1618 Bizmuth brass, Latón al bismuto carcasa, hacer girarla descarga .hasta la 

Packed Box Arrangement, (aja prensaestopas posición deseada y volver a colocar los 
Item No., No. Item Description, Descripåón Materials, Materiales pemos, ajustándo/os a una torsi6n de 25 

105 Lantern ring, Aro de lintema T efton™ pies/libras. Seha denotar que la descarga se 
106 Packing, 5 rings; Empaquetadura, 5 aros Tefton Impregnated, Impregnado de Teflon puede extender por debajo de la superfcie
107 Gland, Casquillo
126 Shaft sleeve, Camisa del eje

AISI 316SS de montaje del motor en fa posici6n 

AISI Type 300 Series Stainless Steel horizontal inferior; por /0 tanto, debe
353 Gland stud, Perno del casquillo Aceroinoxidable serie A/51 tipo 300 proveerse suficiente espacio.
355 Gland nut, Tuerca del Casquillo 

Tvi e 21 Mechanical Seal, Tino 21 sello mecánico 

Seal Code. Rotary, Stationary, Elastomers, Metal Part, 
Part No., 

C6digo Rofafivo Estacionario Elast6meros Partes Metálicas Pieza 
del Sello Número 

0 Ceramic. (erámica BUNA-N lOK13 

1 
Carbon, Sil-Carbide, EPR 316 SS, 10K19
(arbón 

316 Acero inoxidable 10K273 Carburo de 
Viton 

5 Sil-Carbide silicana 10K64 

9 Packed Box Design wi BUNA O-Ring, Diseño de pænsaestopas empacado con ani/lo en Ode BUNA 15K16 

Note: 10K27 replaces obsolete 10K25, Nota: La IOK27 reemplace la obsoleta IOK25. 

~GOULDS PUMPS
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3656 S-Group Dimensions and Weights Packed Box 
Grupo 5, modelo 3656 . Peso y dimensiones Caja prensaestopas 

DISCHARGE 

DESCARGA MAX.Y-TW 
ep 

i 
l 

I 
P 

MAX.-----t---- -

i 

I 

H - 4 HOLES 

4 OR/FICIOS


Pump Dimensions .and Weights (Dimension '1" determined by Pump and Motor) 
Peso y dimensiones de la bomba (la dimensión Ni' está determinada par /a bomba y e/ motor) l 

Pump Suction Discharge CP DC 1M Gbs.) Motor Frame Size Bastido, 
R W X y Z Pesos 140 180 I 210 I 250Bomba Succión Oescarga Max. Max. DO 

(/ibras) L 

1x2-7 3'/z l¡\. 73/,. 5'/i 3 4 52 - 
1 30 13'1" 13131,.1x2-8 4'1. -- 7 5'1 3'1" 4'1. 52 - -

l'/i x 2 - 6 2 
263/. 3'/i l/. 2% 

3'/i 34 - ~ 
1213/,. 139/,.l/zx2-8 l'/z 

30'1, 5% 4% 7'1,. 5 4'1. 54 14'/,. 11%-2'/z x 3 - 7 3 2'/z 28% 5% 4'/z 113/" 3 4 49 133/" 1313/" 1413/"
6 - 3x4-7 4' 3' 28'1. 5'1 5% 3'1 7'/,. 2'/z 4'/i 82 1213/" 13'1" 14'1" 

Motor Dimensions and Weights (may vary with manufacturer)' NOTE: 

Peso y dimensiones del motor (pueden variar de acuerdo al fabricante) · All pumps shipped in vertical 

Frame Size JP discharge position. May 

Tamaño del A AB B 0 E F G H P Weight (Ibs.) be rotated in 90° increments. 

bastdor JP (Max.) (Max.) Pesos (/ibras) Tighten casing bolts to 

143 41 
25 ft.llbs. torque. ~ 6'/i 5'1. 6 3'/z 2'1 6%145 2'¡' 

'i, 11!Ji 

57 NOTA: 
182 77 Todas las bombas se embarcan ~ 3/"8'1, 5'1, 6'/i 4,/, 3'1 ~ 13/" 7%
184 2% 88 con la descarga en posición 

-,~~ 213 Tei 122 vertical. Esta posición puede 

215 Tei 
9'/i 7% 8 5'l. 4'1. 

3'/i 
i¡ 13/" 9% 

155 rotarse en incrementos de 90°. 

213 Tei 265 Ajustar los pernos de la ~ ~ 11'/. 9 6'1. 171" 1l/i carcasa a una torsión de 25215 Tei 11'1 
5 

3% 
'I. 

320 
pies/libras.

Tei indicates west coast fit. 

Motor Frames and Horsepower 
Bastidores del motor y potencia en HP 

Moor Franæ 3500 RPM 1750 RPM 
Bastidor 1 Phase 3 Phase 1 Phase 3 Phase 

del motor OOP THC OOP TEFC OOP TEFC OOP TEFC 

143 JP - - - - - - 1 

145 JP - 3 2.3 - -- l'/i.2 l'h.2 
182JP 3 - 5 - -3 - 3 3 

184 JP 5 7'¡' 5 -5 -5~ 213 Tei 7'/i - 10 (71/-; -5 
215 Tei -10 - 15 11l5 - - -254 Tez -- 20 
256 Tez - 25 - - - - 

All dimensions in inches and weights in Ibs. Do not use for construction purposes. 
Todas /as dimensiones están en pulgadas, el peso en libras. No uti/izar para fines de constlUcción. 

Tei indicates west coast fit. 

~GOULDS PUMPS
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Specifications 

Capacities to: 
550 GPM (125 m3/hr) at 3500 RPM 

350 GPM (79 mJ/hr) at 1750 RPM 

Heads to: 
280 feet TDH (85 m) at 3500 RPM 

67 feet TDH (20 m) at 1750 RPM 

Working pressure to: 
175 PSIG (12 bars) 

Suction pressure to: 
100 PSIG (7 bars) 

Maximum temperature to: 
212"f (100"C) with standard seal or 

250"f (121 "C) with optional seaL. 

Motor: 
NEMA standard JM frame or JP 

frame for 3656 or T -frame for 3756. 

Open drip-proof, totally enclpsed 
fan cooled and explosion proof 
enclosures available. Single phase 

(115/208 - 230 V), % to 3 HP (208


- 230 V) 5 HP and (230V only) on 
7%.10 HP. Three phase (208 -
230/460 V) standard note that 20 
and 25 HP are (230/460 V). 

Direction of Rotation: 
Clockwise viewed from motor end.


Especificaciones 

Capacidad hasta: 
550 GPM (125 m 3/hr) a 3500 RPM 

350 GPM (79 m 3/hr) a 1750 RPM 

Cargas hasta:


280 pies (85 m) carga dinámica 

total a 3500 RPM 

67 pies (20 m) carga dinámica total 

a 1750RPM 

Presión de operación hasta: 
/15 PSfG (12 bars)


Presión de succión hasta:


100 PSIG (7 bars) 

Temperatura máxima: 
212 of (100 0C) can sella estándar 

a 250 OF (121 °e) con sella optativo. 

Motor: 
BastidorNçMA 1M estándar en el 

modelo 3656y bastiddr NEMA T 

estándar en el mddeJo 3756. Las 

cubieras dispotíibles son: abierta a 

prueba de filtración, totalmente 

encerrada con enfriamiento por 
ventilador y a prueba de 

explosiones. Monofásico (1151208 

- 230 0, '/2
a 3 HP; (208 - 230 0 5 HP Y (230 V


solamente) 7'/2 a 10 HP. Trifásico 

(208 - 230/460 0 estándar. Los


motores de 20 a 25 HP son de 
230/460 V. 

Dirección derotación: 
Dextrorsa (sentido de las agujas del 

reloj)cuando se miradesde el 

extrema del motor. 

Typical Applications Aplicaciones típicas . 

. Booster service . SerlÍcio de refuerzo 

. Spraying systems . Sistemas de rociado 

. Irrigation . Sistemas de riego 

. Water circulation . Circulación de agua 

. Liquid transfer . Transferencia de Iíquidos 

. General purpose pumping . Aplicaciones de bombeo 

en general 

~ 2002 Goulds Pumps (January, 2002) Goulds Pumps Goulds Pumps 
* Printed on reced paper. 1 Goulds DrivePrinted in USA 
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1720E Low 


Turbidimeter
Range ¿ 

a-. c.-. 
Features and Benefits q 

USEPA Reporting 
The 1720E Low Range Turbidimeter applies the instrument 
design and meets penormance criteria established by the 
U.S. Environmental Protection Agency (USEPA) in Method
180.1, making it suitable for regulatory reporting. 

Accuracy 
Continuously flowing sample flows through the patented.


bubble removal system, which vents entrained air from 
the sample stream and eliminates the most significant 
intenerence in low level turbidity measurement. The 
1720E Turbidimeter is not affected by variations in flow 
and pressure. 

Nephelometric Measurement 
Incandescent light directed from the sensor head assembly 
down into the turbidimeter body 
 is scattered by suspended 
particles in the sample. The sensor's submerged photocell -detects light scattered at 90° from the incident beam. 
Sample enters the center column of the turbidimeter, rises 
into the measuring chamber and spils over the weir into the 
drain port. This configuration results in an optical flat sunace .free of turbulence. 

Simplicity 
A simplified two-module design includes the sensor and 
the controller intenace. The controller accepts two turbidity 
sensors-adding a second 1720E sensor makes a system

with two complete turbidimeters. Connections are simple 
plug & play. 

Data C.ollection and Di~play 
The 1729ETurbidimeter us,esthesc1 00 Gontrollerto 
receive data from up to two sensors. A built-in data 
logger collects turbidity measurement at user selectable 
intervals (1-15 minutes), along with calibration and 
verification points, alarm history, and instrument'setup 
changes for 6 months. Communications using 
MODBUSCB/RS485, MODBUSCB/RS232, LonWorksCB 
protocols orthe wireless IR pOrlare available. The sc100 
Controller isali;o compatible with AquaTrendCB Networks.

Local display, recall, sraphing, and trending in CSV format 
make çhart recorders redundant. 

Experience 
The 1720E Turbidimeter reflects 45 years of Hach leadership 
in turbldity.meai;urement science. Hach has the largest 
turbidimeter installation base In the world. And, Hach offersa two-year warranty on the 1720E. '. 

'U.S. patent 5,831,727 

The Model 1720E Low Range Turbidimeter is the newest is 
a long line of successful Hach turbidimeters-from the 

unsurpassed world leader in turbidity measurement. 

Fast Calibration and Verification 
Calibration and verification can be performed without loss of 
sample flow using the ICE-PICTM GalibrationNerification 
Module. One-point calibration with prepared StablCal™ 
Stabilzed Formazin Solution eliminates the errors of 
user-prepared formazin suspension dilution. Features of 
the ICE"PIC Module include: 

· Calibrate or verify the performance oreach sensor 
in less than one minute 

· ' Factory calibrated and provided with a certifcate 
öraccracy. 

· Cost effective, one-time investment. No consumables 
are needed. 

· Small, lightweight design can be used for spot verification
in the facility "


· AVailable in 20 and 1.0 NTU. 

OW", drinking water ww; wostew",wt municipal PW" pire water I pqwer, 
lW,,,lnàustlnl water E = envlronmentel C" oO/(GoUons Fa ,=foOd, ilI1d bsVflfe 



* 
Specifications 

Range 
0.001-100 Nephelometric Turbidity 
Units (NTU) 

Accuracy 
(Defined according to ISO 15839.)
:12% of reading or :10.015 NTU 
(whichever is greater) from 0 to 40 NTU;
:15% of reading from 40 to 100 NTU 

Displayed Resolution 
0.0001 NTU up to 9.9999 NTU; 
0.001 NTU from 10.000 to99.999 NTU 

Repeatability 
(Defined according to iSO 15839.)

Better than :11.0% of reading or 
:10.002 NTU, whichev~r is greater 

Response Time

Initial responseinl minute, 15seCQnds 
for a full-scale step 
 change . 
Signal Average Trme 
User selectable from 
 6,30, 60,90 
seconds; défäülf30séêonds 
Sample Temperatiire 
o to 50°C ,(32 to122~F) 

Sample Flow Requ1red

200 to 750 mUminute 
(3.1 to 11.9 gal/hour)
Operating Temperature 
Single sensor system: 
o to 50°C (32 to 122°F) 
Two sensor system: 
o to 40°C (32 to 104°F)


Operating Humidity 
5 to 95% non-condensing 

Storage Temperature

.20 to 60°C (-4 to 140°F)


Power ReqlJirements 
100-230 Vac, 50/60 Hz, 
auto selecting; 40 VA 

Sample Inlet Fitting 
1/4" NPT female, 1/4" compression 
fitting (provided) 

Drain Fitting 
1/2" NPT female, 1/2" hose barb (provided) 

Recorder Outputs

Two selectable for 0-20 mA or 4-20 mA; 
output span programmable over any 
p,otion of the 0-1 00 NTU range; 
built into the sc100 Controller 

Alarms 
Three set-point alarms, each equipped 
with an SPDT relay with un powered 
contacts rated 5A resistive load at 
230 Vac; built into the sc100 Controller 

Enclosure 
NEMA-4X (indoor)/IP66 Controller 

Digital Communication 
Network card compatible; 
MODBUSlI/RS485, MODBUS/RS232, 
LonWorkslI protocol (optional) 

Wireless Communication 
IR Port on the sc100 Controller to 
download into a handheld Personal 
Digital Assistant (PDA), or laptop 
computer via MODBUSlI 

Engineering Specifications 
1. The turbidimeter shall be a

microprocessor-based, continuous-
reading, on-line nephelometric 
instrument 

2. The turbidity monitoring system shall
include one or twoturbidimeter(s) 
and one interface unit. 

3. The turbidimeter shall measure turbidity

in the range of 0.001-100 NTU 
4. Accuracy shall be :12% of reading or

:10.015 NTU (wliichever is greater) 
from 0 to 40 NTU; :15% of reading


fröm 40 to 100 NTU 
5. Displayed resolution shall bé 0.0001

NTU from 0 to 9.999 NTU and 0.001 
NTU from 10.000 to 9.999 NTU. 

6. Repeatabilty shall be better than

:11.0% of reading or :10.002 NTU 
(whichever is greater).

7. The turbidimeter shall meet all
design andperformance criteria 
specifieej.pyl)$FF?A method 180.1. 

8. L1ghtshaIi6i:c;ireqted ihrough the

surfaqe .9t.the sa,mplEtand the 
øi:tector sh¡:1I beimrnersed in the
sarrPIEl,ielirninating. glasswihdOWS 
and flOw cêlJs~ . . '. 

9. Optical components shall be mounted 
in a sealed head assembly that can 
be removed. for calibration! service 
without disturbing sample flow. . 

10. The turbidimeter body shall be
constructed' of corrosion-resistant 
polystyrene. . 

11. An internal b(Jbble removal system
shall be included to vent entrained 
air from the sample stream. 

12. Calibration of the turbidimeter
shall be either formazin-based 
(20 or 1 NTU) or instrument
comparson-based calibration method. 

13. User selectable signal averaging,

bubble removal, alarm and recorder 
output hold, and self-test 
diagnostics shall be provided. 

14. Connections between the
turbidimeter(s) and the controller 
shall be "plug and play." 

15. All turbidimetérs installed on a
network shall have the option for 
MOD.BlJSI88?32...M.(1DElUS/BS485,. 
LQnWorksl¡eri.aLinp(JtlòÜtpUt 
capability forf.o-way
comlÎlIn.icatiQrI .toacomppter orà 
have a wireless dQWnloadirlg 

Compliance 
Standard Methods 2130B, USEPA 180.1, 
Hach Method 8195


Certifcations 
Safety: 
Listed by ETL to UL 61010A-1: Certified 
by ETL to CSA C22.2 No.1 01 0.1+ CE 
certified by Hach Company to EN 
61010-1 
Immunity: 
CE certified by Hach Company to 
EN61326 (industrial levels) 

Emissions: 
Class A: EN 61326, CISPR 11, FCC 
Part 15, Canadian Interference-Causing 
Equipment Regulation ICES-003 

Mounting 
Turbidimeter body and head assembly: 
wall and floor stand 
sc100 Controller: 
wall, pole, panel, and floor stand 

Dimensions 
Turbidimeter body and cap: 
25.4 x 30.5 x 40.6 cm (10 x 12 x 16 in.)
sc100 Controller: 
14.4 X 14.4 X 15.0 cm
(5.67 x 5.67 x 5.91 in.)
Shipping Weight 
1720E Turbidimeter and 
sc100 Controller: 
6.12 kg (13.5Ibs.)
1720ETurbidimeter: 
4.54 kg (10 Ibs.)

'Specifications subject to change without notice. 

capabilty through the IR Port


located on the interface unit to 
download and printrealtime turbidity 
data, calibration history, and current 
set points in a CSV format. 

16. The Interface unit shall allow
operators to control sensor and 
interface functions with menu-dnven 
software and shall provide data 
logging of measurement data from 
up to two turbidimeters for 15 
minutes, 1 hour, 24 hours, 30 days, 
or 180 days. 

17. The interface unit shall be able to
transfer data to a computer or 
printer via direct MODBUS 
communications or directly into a 
Personal Digital Assistant (PDA) via 
a wireless IR Port. 

18. The interface unit shall have a built-
in data logger with the capacity to 
store data on 15-minute intervals for 
up to 6 months with two sensors per 
controller. 

19.Theínterfac~unit shällinclude two 
analog QutPiits and.3 unpowered 
SPDT alarm contacts. 



Engineering Specifications continued


20. The Interface unit shall be housed in 23. All system components shall be ETL 25. All system components shall meet 
a NEMA-4X (indoor)índustrial listed to UL 6101 OA-1, certified to FCC Part 15 for North America and 
metal/plastic enclosure. CSA C22.2 No. 1010.1, and CE Canadian Interference-Causing 

21. The DC power supply shall be certified by manufacturer to EN Equipment Regulation ICES-003, 
housed in the interface unit 61010-1. and CISPR 11 Class A levels for rest 

22. The DC power supply shall 24. All system components shall be CE of the world. 
automatically accept input in the certified by the manufacturer to EN 26. The turbidimeter shall be Hach 
range of 100 to 230 Vac, 50/60 Hz. 61326 (industrial levels) for immunity Company Model 1720E Low Range 

and emissions, Class A. Turbidimeter with sc100 Controller. 

Dimensions 
The sc1 00 controller unit can be installed on a pole, wall, panel or a floor stand. The 1720E turbidimeter can be installed on a 
wall or a floor stand. No tools are needed to connect the controller unit to the turbidihieter. The distance between the two units 
can be a maximum of 9.62 m (31.6 ft) with the use of an extension cable. 

sc100 Control/er 

150.0 mm (5.91 inches) 

40.14 mm
(1.58 inches)

~ 

~ ~ 
i 

40.14 mm (1.58 inches)

80.27 mm (3.16 inches)
172DE Turbidimeter M6x 1.0 

-- -- - n ..--- -- .._.. - .._.. ---- -- -.. - -- -1-- ..- -- .._..-. 

312.48 mm (12.30 inches) 
Allow at least 

273.05 mm (10.75 inches) 254 mm (10.00 inches) 
above the instrument 

19.72 mm for removal of 

(0.78 inches) ~ (6.18 inches) the head assembly.

r157.00mm

384.30 mm 
(15.13 inches)

236.22 mm 
(9.30 inches) -I 

_.'-', - -', - ",

............l.....................................


. L164.18~m(6.46 inches)




Ordering Information

1720E Turbidimeter


60101-00 1720E Turbidimeter with sc100 Controller 

'/60101-01 1720E Turbidimeter, sensor only 

1720E with DigitalDirect Communications 
60101-02 1720E/sc100 with MODBUS/RS485 output 

60101-03 1720E/sc100 with MODBUS/RS232 output 

60101-04 1720E/sc100 with LonWorksoutput 

Cables 
57960-00 Extension Cable, 7.7 m (25 ft.) 

46306-00 Power Cord wI strain relief, 125 Vac 

46308-00 Power Cord wI strain relief, 230 Vac, European-style plug 

Note: Power cables must be ordered separately. 

Accessories 
57432-00 Floor Stand 

Calibration Supplies 
ICE-PIC CalibrationlVerification Module / 1720E: 
52250-00 20 NTU Module


52215-00 1 NTU Module


StablCal Comparative Calibration Standards 
26601-53 20.0 NTU, 1 Leach 

(Calibration Cylinder, PIN 44153-00, must be ordered separately.) 

StablCal Verification Standards 
26979-53 0.3 NTU, 1 Leach 
26980-53 0.5 NTU, 1 Leach 
27233-53 0.1 NTU, 1 Leach 
26598-53 1.0 NTU, 1 Leach 
27463-53 40.0 NTU, 1 Leach 

Formazin Calibration Standards 
44156-00 FormazinCalibt¡itiqoKit fC)(userirepared calibr~tion. (includes 500 rnL 

of 4()QONT~Pqrrazln, TenSette Pipet, and calibration cylinder) 
2461-49 FotmaiinPriITBry.Standard..AOOO NTU, 500 mL


(replacementforP/N44156-00) 
44153-00Calll:rati9nCylihder,1 L


Lit. No. 2457 
XX Printed in U.S.A. 
(§Hach Company. 2003. A1lrl\JÌ1s.re~llrved' . .... 
In lhe inwrel of imprving and iipdting ii I,Uipmem, Hach Compay rerv th right /0 aller spifatins to eqipent at any lime. 
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A Pelalr Coan 

Application 
Designed to house the following: 

. Allen-Bradley


. Bulletin I494V disconnect switches with 
flange-mounted variable depth operating 
mechanisms and Bulletin i 494V f1ange
mounted variable depth operating 
mechanisms for circuit breakers. 

. Bulletin 140U flexible cable operating 
mechanisms for 140U molded case circuit 
breakers. 
Allen-Bradley Bulletin 1494V-R i, -Rl, and 
-W2 operatng handles and Allen-Bradley 
Bulletin i494F disconnect devices or Bulletin 
14940 drcuit breaker operators wil not fit 
these enclosures.


. ABB Controls flange-mounted variable 
depth operating mechanisms for disconnect 
switches and circuit breakers.Also the cable 
version for circuit breakers. 

. Cutler-Hammer/Westinghouse

Type C361 flange-mounted variable depth 
operating mecha.nisms with disconnect


switches and Type C371 flange-mounted 
variable depth operating mechanisms for 
circuit breakers. 

. General Electric Type STDA flange


handles and variable depth operating 
mechanisms for disconnect switches and 
circuit breakers. Also Spectra Rex~ cable 
operators for circuit breakers. 

Type 4 and Type 12 Enclosures for 
Flange-Mounted Disconnects 

Construction 
. 14 gauge steel


. Seams continuously welded and 
ground smooth 

. External mounting brackets 

. Rolled flange around all sides of enclosure 
opening excludes liquids and contaminants 

. All exterior. hardware is stainless steel 

. Stainless steel door clamps on three sides of 
door for watertight seal, additional door 
hardware not required 

. Removable door with continuous hinge 

. Data pocket is high impact thermoplastic 

. Oil-resistant door gasket attched with 
oil-resistant adhesive 

. Collar studs provided for mounting 
optional panels


. Holes provided in body for mounting 
disconnect operating handle and


operating mechanism 
. Bonding provision on door 

Finish 

ANSI 61 gray polyester powder coating inside 
and out over phosphatized sunaces. Optional


panels are white. 

Industry Standards 
UL 508, File No. E61997:Type 4 and Type 12 
NEMAlEEMAC Type 3, Type 4, Type 12, 
and Type 13


lIC standard EGP-I-1967 
CSA File No. LR42 186: Type 4 and Type 12 
IEC 60529, IP66


ww.hoffmanonline.com 

Accessories 
Blank Adapter Plate 

See 0150 General Accessories index 

Corrosion Inhibitors 
Electric Heater 
Electrical Interlocks 
Floor Stand Kit


Lighting Kit 
Panels (See table) 
Terminal Kit Assembly 
Touch-Up Paint (ATPPY61) 
Window Kit 

Modification Services Program 
You can customize this product to your 
unique requirements by specifying from these 
options: 

. Enclosure height, width, depth 

. Over 100 standard finish colors and 
textu res 

. Holes and cutouts in body. doors, subpanels


. Tapped holes, fasteners in enclosure or 
subpanel 

. Mounting


. Doors 

. Windows 

. Standard accessories 
For details, see Modifcation Services at 
hoffmanonline.com. 
To order, contact your local Hoffman 
sales representative. 

For information about modifcations outside 
the scope of the Modification Services


program, contact your Hoffman sales 
representative. 

Standard Sizes Type 4 and Type 12 Enclosures for Flange-Mounted Disconnects 
Enclosure 
Catalog Number 

1l:mlt1ilW 

A24HS2LP 

~f:~Ji\l 
. Siemens ITE Max-Flex~ flange-mounted


variable depth operating handles for circuit A3HS2LPbreakers"Å3RS311ìi! 
. Square D Class 9422 disconnect swtches


with flange-mounted variable depth -'\ A42HS3112LP

operating mechanisms or .cable mechanisms 
and Class 9422 flange-mounted variable W!l2l§''1l!i:.. · 
depth operating mechanisms or cable
 A'~ìlS3f12tP
mechanisms for circuit breakers. 

Bulletin A 1genclIJures will not accept Square i~.li/lZ~2li 
o Ooss 9422 bracket-mounted disconnect 
devices, 9422TG " or TG2 devices. Millmeter dImensions ( ) are for referene only; do not conver! metc dimensions to inch. 

'X~o_ . Paels mus be orere serately. Optional stinles steel or aluminum panels are available. See Generl Acesories. 

S~i 0 Data subject to change without notice 'f 763 4222211 FAX 763 422 2600 ~2003 Hoffman Enclosures Inc. 
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NOTE: I. The number of door clamps is dependent on size of (TYP. 3 2.31 r
enclosure. Clamps are furnished along three sides 14 GAUGE t S i DES) 59 rr 
of door (see table). ,


2. Panels have flanges along two sides when the side ~ 
C'

dimension is more than 21.00 inches (533mm). Panels 0/ 

A24P20 and A24P24 have flanges on all four sides. ~ 2.75 
70 rr


3; Panels are 12 gauge steel. ~ 
-wOw.w,,'~_C-.25 14 GAUGE 

6 rr c: 
c :: 

liI"
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SEPARA TEL Y) 

.75 
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1. 

SECT i ON x-x 

Disconnect Mounting Space If
Disconnect wil occupy space on panel shown


by dimensions E I, F I, and G I.Wiring space W i is :~1 
available when disconnect is installed in 
the enclosure.


E i . = 8.62 (219) when C = 8.00 (203) 
EI = 11.62 (295) when C = 12.00 (305) 
WI = Wiring Space. See Appendix A 

Technical Information, for wire Consult disconnect 

bend space. manufacturer or see F 1 

Disconnect Ordering
Refer to Notional Electrical Code'" 2002
 Information at 
artcle 430.1 O(B) for wiring space required


for line side conductors to be connected to hoffmanoriline.com for 

. FI,GI,and

disconnect. Verify your application to


determine if wiring space is adequate. W I dimensions of various 1.59 
brands of disconnects. 40 nm 

2.62 
67 rr


C2516 

Data subject to change without notice 'D 763 422 2211 FAX 763 422 2600 l§2003 Hoffman Enclosures Inc. 5.11 
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CONCEPT\B Wall-Mount Enclosures ~A Pentar Compa 

Standard Sizes CONCEPT" Single-Door Wall.Mount Enclosures 
Enclosure Enclosure 
Catalog Catalog * CONCEPT" 
Number Number Panel 
ANSI 61 RAL 703 Door Body Enclosure Size A x B x C Catalog Panel Size D x E Mounting G x H Laches J
Gray Lt. Gray Ga. Ga. inch (milimeter) Number Inch (mm) Inch (mm) qty style inch (mm) 
Çs01zf?6 .CSll:212!G 16 . 16"1~Öiii~'"~~p'JláiQÒ (:ms:liiio5x 152) C,R12121(!izòk'ió;¿lí: .(t51l~'259) '10,SOx;10,50' 'l~S%i;~§;Zr ¡1t'~:m; .6r00;(lS2¡ 

CSD16126 CSD16126LG 16 16 16.00 x 12.00 x 6.00 (406 x 305 x 152) CP1612 14.20 x 10.20 (361 x 259) 14.50 x 10.50 (368 x 267) 1 Qtum. 8.00 (203) 

, 'cSll1$1lì èSD1~1 OOiiLi 16 16 . j6.Q!Ï,:Xj6;ÒJ1X:~¡ÔQ(406'X406X 152) CPii;16 J4:0xlA¿eO (361K361) 14;50x't4;50 (3~à¡~;s6lÎ)q!i,i:. . 8.00 (203) 

CSDl6206 CSDl6206LG 16 16 16.00 x 20.00 x 6.00 (406 x 508 x 152) CP2016 18.20 x 14.20 (462 x 361) 14.50 x 18.50 (368 x 470) Qtum. 8.00 (203) 

CSD201 &6 CSIl20100LG 16 16 20,llolr16,OOX6;ÔO(508 x406 x 152) CP2016 18,20 x14Jm (4i¡2X361) 18.S0 li14.50(47Ò'li36~11 9tórn.l0,00.(254) 

CSD20206 CSD2006LG 16 16 20.00 x 20.00 x 6.00 (508 x 508 x 152) CP2020 18.20 x 18.20 (462 x 462) 18.50 x 18.50 (470 x 470) 1 alum. 10.00 (254) 

CSD24166 CSD24166lG 16 16 24.00 x '16:00X6,00 (610 x 406 x 152) CP2416 22.20.x 1..20 (564 x 361) n50 x 14.50. (finx 368)1 aium.12.00'(305) 

CSD24206 CSD24206LG 16 16 24.00 x 20.00 x 6.00. (610 x 508 x 152) CP2420 22.20 x 18.20 (564 x 462) 22.50 x 18.50 (572 x 470) 1 atum. 12.00 (305) 

C!ì02~,¡46 CSD24246LG 14 16 24.00K24.QOf6.0Q (610 x 610 x 152) CP2424 22.20 x 22,20(564 x 564) 22.50x22.50. (fi72x5i'2) 2 0l(l. 5:00 (127) 

CSD16128 I:SD16128LG 16 16 16.00 x 12.00 x 8.00 (406 x 305 x 203) CP1612 14.20 x 10.20 (361 x 259) 14.50 x 10.50 (368 x 267) alum. 8.00 (203) 

CsD16168 cSll16168lG 16 16 . 16;00 x'16.00x ii.OO (406 x 406 x 203) CP1616 14.20 x 14.20 (361 x 361) 14.50 x 14.50 (368li 368)alurn. 8.00(203), 
CSDl6208 CSDl6208LG 16 16 16.00 x 20.00 x 8.00 (406 x 508 x 203) CP2016 18.20 x 14.20 (462 x 361) 14.50 x 18.50 (368 x 470) alum. 8.00 (203) 

CSll2Q16B CSD20168LG 16 16 20:00 x 16:011x 8:00 (508 x 406 x 203) CP201618,20 x14,20 (462x361) 18.50 x 14.50 (470 Ka6a) Qtum. 10.0(254) 
CSD20208 CSD2008LG 16 16 20.00 x 20.00 x 8.00 (508 x 508 x 203) CP2020 18.20 x 18.20 (462 x 462) 18.50 x 18.50 (470 x 470) alum. 10.00 (254) 

1:020248 CSD2048lG 16 16 20,00'x24.00 x 8:00 (508 x610 x 203) CP2420 22,20 x 18.20 (564 x 462)18.50 x 22.50 (470 x 572) . Qtum. 1 O;OQ (254)-

CSD24168 CSD24168LG 16 16 24.00 x 16.00 x 8.00 (610 x 406 x 203) CP2416 22.20 x 14.20 (564 x 361) 22.50 x 14.50 (572 x 368) Qtum. 12.00 (305) 

CSl!4208 I:Sll24208LG 16 16 24:00 )(,20.00 x8.00 (61 Ox 508 x 203) CP2420 22.20 x 18.20 (564 x 462) 22.50 x 18;50 (572 x 470) Oturn. 12:00 (305) 

CSD24248 CSD24248LG 14 16 24.00 x 24.00 x 8.00 (610 x 610 x 203) CP2424 22.20 x 22.20 (564 x 564) 22.50 x 22.50 (572 x 572) 2 alum. 5.00 (127) 

CSLL24311 CSD24308LG 14 16 24,00 x'30;00,xa:00 (610 x 762 x 203) CP304 2B.20x 22.20 (716 x 564) 22.50 x2B.50 (572 x 724) 2 Qtum. 5.00 (127) 

CSD30208 CSD3008LG 14 16 30.00 x 20.00 x 8.00 (762 x 508 x 203) CP3020 28.20 x 18.20 (716 x 462) 2B.50 x 18.50 (724 x 470) 2 Qtum. 5.00 (127) 

Çsll~\l4a .CSD3048LG 141630:00 x 24:00 x 8:00 (762 'x 610x 203) CP3l428;20'x22,20(716 x;564) 28.50x22.50 (724X5;'2) 2 Qtum, 5.00 (127) 
CSD303 CSD3008LG 14 14 30.00 x 30.00 x 8.00 (762 x 762 x 203) CP3030 28.20 x 28.20 (716 x 716) 28.50 x 28.50 (724 x 724) Qtum. 5.00 (127) 

CSD3~48 I:S0364lLG 14 16 36;00x:14OQ;x Mo (914'x610 x 203) CP3Ge4 34'20,x22,20 (869 x,564) 34.50 x 22;50 (876 x 572) 2 .olliii.5,OO (127) 

CSD36308 CSD3608LG 14 14 36.00 x 30.00 x 8.00 (914 x 762 x 203) CP36 34.20 x 28.20 (869 x 716) 34.50 x 28.50 (876 x 724) 2 Qtum. 5.00 (127) 

ßSP~~ csíi~iilJJ 14 143§:9Qx;~SiQOj(SiOQ (914xg14 x 254) C!':¡:¡ 34,20X3~:2ÒJGS9;~86.9)34;50x 34.50 (876l(87,6)' 2 plum. 5.00 (121) 

CSD16121D CSD161210LG 16 16 16.00 x 12.00 x 10.00 (406 x 305 x 254) CP1612 14.20 x 10.20 (361 x 259) 14.50 x 10.50 (368 x 267) 1 alum. 8.00 (203) 

GSlit!llS'Ö C$Ô,161GiÖfG .16 1616i.öli;x;1~.'qpii1ò¡òo(4ni¡x406x2S4) ,(Uil&16 14:20x14;~O.(3¡¡1~361) 14:50'x1450 (3pajt~¡¡Ø)'1!lni.8:00 (203) 

CSDl62010 CSDl6201 OLG 16 16 16.00 x 20.00 x 10.00 (406 x 508 x 254) CP2016 18.20 x 14.20 (462 x 361) 14.50 x 18.50 (368 x 470) 1 alum. 8.00, (203) 

'~(JÌI;~f~; '" 'ç$Â~lf!Ò,lG '16 16 #Øîat~'1¡;i~W#;19iÔQ'(~gR;i:#Q6~'254! ~å~)¡¡J;8i~gi*'1~,~p ;(~~,K,~¡¡,) lii:50;Xi14$0.. t'lt,lk~&~fjih;ll~ií.l;Ò'Q~~2!W; 

CSD2020 CSD2001 OLG 16 16 20.00 x 20.00 x 10.00 (508 x 508 x 254) CP220 18.20 x 18.20 (462 x 462) 18.50 x 18.50 (470 x 470) 1 alum. 10.00 (254) 

"L~n~*fg . Q§li~al~L(!i 16 '166~¡g~lj~a¡~ij*jf~;Qi,.(~~Ø,~~~p'~'e54) '.tt¡~ .~r1~~¡Sj1î~~d,;l~Ji~¡~¡ts~¡ iá;Sô¡xiÍlŽ;$d '.;;¡~~Qj~~~¡f';~';¡I~f"'10,qQ:ii~41' 

CSD241610 CSD241610LG 16 16 24.00 x 16.00 x 10.00 (610 x 406 x 254) CP2416 22.20 x 14.20 (564 x 361) 22.50 x 14.50 (572 x 368) 1 alum. 12.00 (305) 

;ØSli~2.ìUÖIjl, 16'; .16 ......l!~øn:l~~~9~;1~rgÓ...(61n(~~QÍl~g541'. . il~1t~JF' ~i2q¡~i1~;~Q,f(!l6W~(4~llr .'22,50\)(.16:50 "(5í~j;atQ!;;'j~)~í~~. '12(l!~J~~S¡,9.Pi~~l~ . 
CSD242410 CSD24410LG 14 16 24.00 x 24:00 x 10.00 (610 x 610 x 254) CP2424 22.20 x 22.20 (564 x 564) 22.50 x 22.50 (572 x 572) 2 alum. 5.00 (127) 

)~n4Ml~r:' '~.~ì~nr!l 14 .16';(~¥t~~x~liiWòJli:(61ti:Xtrti'x:~54¡ tp~l!Jf ;~à.m~Y~~¡l!i0l~~;5li~) 22i50X;2ii¡/O!st~~ffl'¡f~'l19~¡'\i .'SiQÍ.:(j'271 
CSD300 CSll30010LG 14 16 30.00 x 20.00 x 10.00 (762 x 508 x 254) CP30 28.20 x 18.20 (716 x 462) 28.50 x 18.50 (724 x 470) 2 alum. 5.00 (127) 

':::~Ø~Jf~; .fP;.~1nÇG 14 j6dlb1~t*l~~;x;~:Wp~~~~~\d1ij*'~54) ~Ïl~t .' .2S;5¡ii¡"22:5P '.li~~,~~;!~¥it;l~~'S;~~itli!i). 

CSD30 CSD30010LG 14 14 30.00 x 30.00 x 10.00 (762 x 762 x 254) CP3030 28.20 x 28.20 (716 x 716) 28.50 x 28.50 (724 x 724) 2 alum. 5.00 (127) 

'Q$1ta-4)ÎU~ 14 )6~~11lJ*¡l\~i;lPi6n¡iîiilf,~§16!jc;254l . .;¡¡~; ';~iìiwjl~g\)l.A1*;5äil)34;&ílX;22~SQ)l8~~Sj&~t'?;~ijiW~~';'S:Qò" (1~tl'.;.ln;.. 
CSD363010 CSD36010LG 14 14 36.00 x 30.00 x 10.00 (914 x 762 x 254) CP36 34.20 x 28.20 (869 x 716) 34.50 x 28.50 (876 x 724) 2 Qtm. 5.00 (127) 

,"'IAt~~14Jd'. ç$~_~Lit . 1'4. 1;'\ '~iýÌi~¡~~¡R;t~¡i.(!fl'4:xi§i4X'?54) 
~~.:~~~~~l~lci(i~~¡X!l1'Ø)t. 3il¡aö!x;~¡t~)(Íl1g1~t8r~É1~;~¥.1~¡~~. SiQØ .112m 

CSD4231 0 CSD42610LG 14 14 42.00 x 36.00 x 10.00 (1067 x 762 x 254) CP4236 40.20 x 34.20 (1021x 869) 40.50 x 34.50 (1029 x 876) 1 3 pi. 21.00 (533) 

;~~tlit!r' (~S_4jJl#lÌ 14' 44. .c)4jl~pf*¡~(li',K;1~iW(f~t9jxfliftlíriit.4) 
;ç~~gJ;f4G~~~~;?a:;;:fiH?~&~i¡);46;50iX;2?¡5Ói1*ii~i~i~2ì¡:;;*;¡.~W' '; ..211¡dp'ß1'Ò~' 

CSD480 CSD480LG 14 14 48.00 x 36.00 x 10.00 (1219 x 762 x 254) CP48 46.20x34.20 (1173x869) 46.50 x 34.50 (1181x876) 1 3Pt. 24.00(610) 

Millmeter dimenslohs ( ) are lor reterence only; do not convert metrc dimensions to inch. 
. Panels must be ordered separately. Optional zinc-plated CONCEPT panels avalable for most sizes. OptionalNEMA-size panels require conversion kit cat number CCPM4 (see General Acesores). 
NOT: Panels have a formed flange along any side that is loger than 22.20 in. (564mm). Panels CP2420 and CP2424 have. a flange on all four sides. 

4.32 Data subject to change without notice 1f 763 4222211 FAX 763 422 2600 (1003 Hoffman Enclosures Inc. 
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CSP~D CSti!ì Q)i~14 ,14 .6Ì.ÒP,5c36.òQx '1Ø;ò((lØi~i~i!lJ1.íi~~1L.Ç~ ~8~2Ç'k'J'20, (141If~,iï\ìì!)5-gi50iX-a4\5ò',';(14t6)(R1G) 1.'á.pi;3t'P9i¡7!i2)' 
CS0202012 CS020012LG 16 16 20.00 x 20.00 x 12.00 (508 x 508 x 305) CP220 18.20 x 18.20 (462 x 462) 18.50 x 18.50 (470 x 470) 1 Otm. 10.00 (254) 

c§~~Wíi'~.n~~'~iiG'l¡¡/ i1¡¡ ..?¡i(Jg~;gg~~')gtl!r'J~TR*~~il?~S), ... /Ç~~?i;~i?g~..,§:gn.i!~~!Hk.4f~ir;;;*S9~k\1:~:Sli(~,íi"i7OJ,; f iQ!ìti, ag,p.oil:l,OS), 
CS0242412 CS0242412LG 14 16 24.00 x 24.00 x 12.00 (610. ~?10 x 305). CP2424 22.20 x 22.20 (564 x 564) 22.50 x 22.50 (572 x 572) 2 alum. 5.00 (127)


"~M~!jt .Øttíai~l~kG': 14' ..... 'w. .~Q¡Q¡¡;x~a¡o9:~à2'mii('l!~i~~WitSg5) .... 'Clai4.. .i~,;2Õ!~ti?¡Z~ li;iG;lft~~~j)fj?~WQfií~~,~j(7¿*;XHi~~J; :g;jmtJ, 'S,jlQiW)?t);


~ CSD3032 CS03012LG 14 14 30.00 x 30.00 x 12.00 (762 x 762 x305)CP3030 28.20 x 28.20 (716 x 716) 2S.50 x 28.50 (724 x 724) 2. Otum. 5.00 (127) 

~g~4ltPSij~tl~i:~ ia;, "16 .~¡~~1i4jljl1¥~"i~t~~$1~;x'PIÎi) ,lj¡i~tc' .S¡k~Q¡k;~l~9: :~~l~sG,~W,,4Âts~~~?j~'i(a~S¡tS1?¡ r~".tlit,' '5i9ó,\û,t~)


CSD312 CS03612LG 14 14 36.00x30.OQx 12.00 (~14X762,X305) CP36 34.20 x 28.20 (869x716) 34.50 x 28.50 (876 x 724) 2 alum. 5.00 (127) 

'~~~';~~1~$, '111 '14' .;. (3R:ò(~~¡ll*1~j~M~itii~.~1,ì;)(iØiît:~~~; '. ;l,2Qi~!Ì,'2Ø Í~Æ~i~!a~~J¡;~~:a~~;ø4!l1'(ta7~iXiÍl~:!¿"qlL5wP;'\~7li 

CS04232 CSO~l2LG 14 14 42,oox36.00x12.00 (1067x914x305) C~4236 40.20x34.20 (1021x869) 40.50 x 34.50 (1029 x 876) 13-polnt 21.00(533) 

òS_l~' "n-.&~~ì~' .:'~;tWx~~JÎlix'4;glØ,.~;~~~¡~~~Ó;~~P~)d.¡Çí~~' ......~J2~;*;~ti :(~~;ia'Î!1~~l):::f6iw~~~?;5!i(,'itj'gt~îgl;'1.,:..?j"Wøt/ig~iJ~t~Fi 

CS0412 CS0482LG 14 14 48.oox36.00x12.00 (1219x914x305 CP48 46.20 x 34.20. (1173x869) 46.50.x34.5O (1181 x 876) 1 3-point 24.00(610) 

.f.~:r~'ê~.l~lii f4' .1iJ :'~o;ll.'(~:ii¡)F.i~!ìtlli~~t~¡r:~tiÍ':ii~ ¡jât?q"X;~(g~,a;1kil~~l~J:'~~tØj"~5n:H'~~¡t)1I7G¡"lâ'1~!\ifF;ßõ¡~¡~~~,


CS0242416 CSD242416LG 14 14 ~4.oo)( 24.00 x 1~d~0(61~X610X 406)CP242422.20x 22.20 (564 x ~t 22.50X~2:50 ,(572 x 572) 2 Otum.. 5.00(127) 

'..tS~_Il. c.~~.Ji.'if¡i: ..t!!" '~'il,i'aOti'~i~~i~2~!(~1~*l~ÙAl.sr~ ;~:~~tj;"M\~A~¡?'M!lFI~Ó~:r~\1l¡i",,~:l~~~~!jjp;'iaïßt~tr~ll;'2\immi',;~Ø1Yftìl21,\


CSD46 CS04816LG 14 14 48.00 x 36.00 x 16.00 (1219 x914 x 406) . CP48 46.20 x 34.20 (113 x 869) 46.50 x 34.50 (1181 x 876) 1 3-point 24.00 (610) 

~ll2:~~~ø,2~4ìl~ß if4t!l24\n¡'A;2,íjiO'Xi:!~ìifM6~~¡'î(~"1p~;$~) .iiRa~ ~iO)(~j~() ,(K~~;ffß#Ý'~1a§';j'i~~;~~; ;t5i~ix:ì)~2J2 "ajrt;:5lQ;;;;if~%n 
CSD342 CS03042LG 14 14 3p.00 x 24.00 x 20.00 (762 x 610 x 508) CP30 28.20 x 22.20 (716 x 564) 28.50 x 22.50 (724 x 572) 2 Otum. 5.00 (127) 

~~. QS~~li . '1.~. 36¡po;xg.b:W~~~",(~Ji;~~~J~'~ß) .fr-~i2Q;X'2:n¡~O!Øl~i*:1~:~)/alÌ.ln~£;?!!11. Jat¡ji~:??~) .2. ~m: ~¡gÒ,t~?7)

NOlE: Paels have a formed flange along any side that is longer than 22.20 in. (564mm). Panels CP2420 and CP424 have a flange on all four sides. 

Data subject to change without notice 11 763 422 2211 FAX 763 422 2600 (§2oo3 Hofman Enclosures Inc. 4.33 



CONCEPTCB Wall-Mount

A Pentalr Compa Enclosures with Windows 

Rev. A June 2003 

Standard Sizes CONCEPP Single-Door Wall-Mount Enclosures with Windows 
Enclosure Enclosure 
Calalog Calalog 
Numbe Number 
ANSI 61 
Gray 

RAL 7035 

Lt. Gray 
Door 
Gauge 

Body 
Gauge 

Enclosure Size 
AxBxC 

. CONCEPT" Panel 
Calalog Number 

Panel Size 
D x E 

Mounting 
GxH 

Window Size 
MxN 

Latches 
qty style J 

êS1i12126W CS!Í1Z1~aWtG 14 16 12.00 x 12;00 x 6;00 çpíg;i'ž 10.20 x 10.20 10.50x10:5Õ "';aii~¡xFo 1 QuarteHurn 6.00 
(305 x 305 x 152) (259 x 259) (26Tx267) ;' '(2?2;X'.1 iióy (152) 

CSD16126W CSD16126WlG 14 16 16.00 x 12.00 x 6.00 CP1612 14.20 x 10.20 14.50 x 10.50 12.74 x 7.10 Quarter-turn 8.00 
(406 x 305 x 152) (361 x 259) (368 x 267) (324 x 180) (203) 

CSD20166W CSD20166WLG 14 16 20;00 x 16.00 x 6:00 CI!Zn16 18.2Qxl420 18,.51l1 WS! :10 QuarteHurn 10,00 
(508.1 400 x 152) (462 x 361) (470x36â) (254) 

CSD20206W CSD20206WLG 14 16 20.00 x 20.00 x 6.00 CP2020 18.20 x 18.20 18.50 x 18.50 16.74 x 15.10 Quarter-turn 10.00 
(508 x 508 x 152) (462 x 462) (470 x 470) (425 x 384) (254) 

CSii24206W CSP2420GWG 14 16 24.00 x 20.00 x 6.00 tP242Q , 22.20 x 18.20 22.50x'18;50 '20,74 x 15;;0 Quarter-turn 12;Q 
(610 X5Q8x 152) (564 x 462) (572 x 470) J5~7rK~W (305) 

CSD24246W CSD24246WLG 14 16 24.00 x 24.00 x 6.00 CP2424 22.20 x 22.20 22.50 x 22.50 20.74 x 17.68 2 Quarter-turn 5.00 
(610 x 610 x 152) (564 x 564) (572 x 572) (527 x 449) (127) 

CSD16128W cSD16i2~G 14 16 16.oox12;00 x 8,00 C;i612 14.20x 10.20 14,50 x 10;50 
d'¡3~~~~:¡ö1a 

QuarteHìim It,OO 

(406 x 305'x203) (361 x 259) (368xì61) , (203) 

CSD20168W C5D20168WLG 14 16 20.00 x 16.00 x 8.00 CP2016 18.20 x 14.20 18.50 x 14.50 16.74 x 1110 Quarter-turn 10.00 
(508 x 406 x 203) (462 x 361) (470 x 368) (425 x 282) (254) 

CSD20208W CSD20208WLG 14 16 20;00 x 20.;OX8.00 çp202Ó 1 8.20 x 18.20 18;50-x 18;50 ../ìS!?1ii15Ao Quartet-turn'; 10:00 
(508 x 5Ó8X 203) (462 X 462) (4701 470) '.' (4i&;x\3M)d (254) 

CSD24208W C5D24208WLG 14 16 24.00 x 20.00 x 8.00 CP2420 22.20 x 18.20 22.50 x 18.50 20.74 x 15.10 " Quarter-turn 12.00 
(610 x 508 x 203) (564 x 462) (572 x 470) (527 x 384) (305) 

CSD24248W f CSIi24z'!WLG 14 16 24.00 x 24:00 x 8:.00 cp2424 22.20122.20 22;50;122,50 20ä4\lC17!.68 2: .'Qìiarter -turn 5.00 ' 
(610 x6i 0(203) " (564 x 564) (572 X 572) . (521xW1a) (127) 

CSD30248W CSD30248WLG 14 16 30.00 x 24.00 x 8.00 CP3024 28.20 x 22.20 28.50 x 22.50 26.74 x 17.68 2. 'Quarter-turn 5:00 . 
(762 x 610 x 203) (716 x 564) (724 x 572) (679 x 449) (127) 

èSli161210W CSDt612i\iWU; 14 16 16:00 x 12,00110.00 Cì;li12 14.20x i0.0 14.50Xl0::SÔ ii:Z4l7:l Ö l' . :.QUa'rer-tùrii " 8:00 
(406 j( a05 x 20'3) , (36ix 259) (368if261j (3z¡t'x'í80) (203) 

CSD201610W CSD201610WLG 14 16 20.00 x 16.00 x 10.00 CP2016 18.20 x 14.20 18.50 x 14.50 16.74 x 11.10 Quarter -tuni ".10.00 
(508 x 406 x 203) (462 x 361) (470 x 368) (425 x 282) (254) 

C&!Í202010\' GGD,~Øzgiq~~, 14 16 20.lJQ:x í!O;6Q:x lOiöo CÍ'2~.2ø 18:20x'1820 í 1 0 QuarteHum 10,01V 
(5Òä'K5)íß'j(;gq~\ ' (46~-X:462) , (254)' 

CSD242010W CSD242010WlG 14 16 24.00 x 20.00 x 10.00 CP2420 22.20 x 18.20 22.50 x 18.50 20.74 x 15.10 Quarter-turn 12.00 
(610 x 508 x 203) (564 x 462) (572 x 470) (527 x 384) (305) 

22,gt,¡,g2.2Ò Qtir!;furi '5,!l; '.. 
(5~fifA!\) (lí1F 

CSD302410W C5D302410WlG 14 16 CP3024 28.20 x 22.20 2 Quarter-turn 5.00 
(716 x 564) (127) 

12.00 

(305) 

~ 'f'!;.. 
28.20 x 22.20 Quarter-turn 5.00 
(716 x 564) (127) 

:2 Ì!~rí~iWrÎ' 'j¡t\"t
, :f5ií~1~~r6 '".. ¡jjl' 

CSD242420W CSD242420WlG 14 14 24.00 x 24.00 x 20.00 CP2424 22.20 x 22.20 22.50 x 22.50 20.74 x 17.68 2 Quarter-turn 5.00 
(610 x 610 x 508) (564 x 564) (572 x 572) (527 x 449) (127) 

cSii~l2ØW . ¡¡lJ$M'(fßWlß:i 14, 28,2¡j,x.zi,áo · 2 QU~!liltiiùi'n ¡¡,Q\ 
.-: ~'.'-", -. (116x5G4) l1g!/, 

Millmeter dimensions () are for reference only; do not convert metrc to inc. 
. Panels must be ordered separately. Optional zinc-plated CONCEPT" panels available for most sizes. Optional NEMA-size panels require conversion kit cat. number CCPM4 (see General Accessores). 

NOTE: Panels have a formed nange along any side that Is longe than 22.20 in. (564rnm). 

4.34 Data subject to change without notice 'I 763422 2211 FAX 763 422 2600 ~2003 Hoffman Enclosures Inc. 
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~~g 
Cooling Fan and Exhaust Packages

A PeiaJr Coany 

Application 
Designed for use in enclosures where space 
is limited and reliable filtered airfow is 
required.The Cooling Fan Packae is the air 
inlet of a cooling system. It requires at least
one Exhaust Package of the same size and 
type rating to provide the outlet. Where
positive airflow through the enclosure is not 
required; Exhaust Packages can be used on 
both the inlet and outlet. 

Note: Fan and Exhaust Packages must be
ordered separately. 
The Cooling Fan Package is available for both 
Type I and Type 12 enclosures.Type I is 
recommended in UL Type I environments 
where the ambient air is cool.and clean. Type 
12 is recommended in UL Type 12 
environments where the ambient air is cool 

\ and may contain small amounts of dust, foreign 
\ bodies, and splashing water. For both Type i 

and Type 12 systems a monthly maintenance 
schedule is recommended to ensure optimal 
cooling penormance. 

The cooling fan and exhaust packages come 
with RAL 7035 composite or brushed stainless 
steel griles; replacement black ABS composite 
and brushed stainless steel grilles are available 
separately. 

The optional EMC Upgrade Kit prepares the 
fan and exhaust packages for use where EMC 
protection is required. 

Construction 
. Cooling Fan Package includes fan, air filter, 
composite air plenum, finger guard, and grile 

. Exhaust Package includes air filter, filter 
retainer with integral finger guard, and grille 

. EMC Upgrade Kit includes a grile standoff 
collar and a special EMC shielding grile. It 
can be used with either the Fan or the 
Exhaust Package


. Optional grile, available in both brushed 
stainless steel and black ABS plastic, can be 
used with either the fan or exhaust package 

. WaShable foam filter in both fan and exhaust 
packages provides good arrestment of


airborne dirt with minimal pressure drop. 
Optional aluminum air fiter is also available. 

. Durable composite air plenum and grille 
take up minimal enclosure space, Plenum 
permits even airfow through the fiter for 
maximum fitering effciency. An integral and 
removable finger guard on either side of the 
plenum adds safety and convenience. 

. Air filters can be accessed for cleaning from 
outside the enclosure 

. Rigid fan housing eliminates breakage and 
grounding problems 

. Dynamically balanced fan impellers molded 
from polycarbonate material 

. 4 inch fan is thermally protected and uses 
permanently lubricated ball bearings 

. 6 and i 0 inch fans have ball bearing


construction and split capacitor motors 
that are thermally protected to avoid


premature failure 
. Engineered for 50,000 hours of continuous 

operation without lubrication or service 
. Fans have leadwires for power connection 

with ends stripped 1/2 inch ( 12 millmeters) 
. All mounting hardware and installation 

instructions are furnished 

ww.hofhanonline.com 

Finish 

Fan housing, composite plenum, and grile are 
RAL 7035 light gray. Stainless steel griles have 
brushed finish. ABS composite grille is black. 

Filters 
Standard and Hi-Density Type 12 air fiters are


washable foam. 

Industry Standards 
UL 508 Component Recognized, 

File Number SA61997 
CSA certified (fan only) 
CE 

Accessories 
Temperature. Control' Switch 
Grille Options: 

Stainless Steel Grile 
Black Grille 

Aluminum and Hi-Density Type 12 Filters 
EMC Upgrade Kit 

Installation 
Fan and exhaust packages can be installed on 
any sunace of an enclosure. They. are most 
effective when the fan assemblyi,s lciçated on a 
lower panel of the enclosure and the-exhaust 
grile is positioned near thE! top on iie


opposite side. This installation assists heat 
transfer by causing slightly more turbulence 
and also prolongs the working life ofthe fan 
since it is located in the path of the cooler air 
entering the enclosure.


Cooling fans and exhaust griles càn be turned 
90" for mounting on narrow eiiciosures.Allow 
adequate clearance for servicing the fan when 
equipment is installed inside the enclosure and 
for replacing fiters on both the fan and the 
èxhaust. Cutout dimensions for both the fan 
and the exhaust are shown in the order table. 
The fan and exhaust packages must be ordered 
separately (see page 2). 

Cooling Fan and E;xhaust Packages 

. ~~. 
,~

Exhaust Package 

875413942 
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';tJff~Ut;ty Cooling Fan and Exhaust Packages 
A Pentair Coany 

Standard Sizes and Cutout Dimensions Cooling Fan and Exhaust Packages


Catalog Number 
Composite Grile Stainless Grile Composite Grile Nominal 
UL 50 Ty 1 
Fan'" Exhaust 

UL 50 Tye 1 UL 50 Type 12 

Fan. Exhaus Fan. Exhaust 
Fan 
Size 

A 
In. mm 

B 

In. mm 
C 

In. mm 
E 

in. mm 
F 

In. mm 
H 

in. mm 
T 

In. mm 
W 
In. mm 

Tf.ll 'f~P4 W41sS TEPasS Ti=41 nL12 \ftpnQL12 'liiiiilÎ' 6.29 160 7:37 1st i:6s '67 i1¿ 105 5;66 144 0.t7 20 4;12; ,lfì.r . 0,39. '162 
TF42 

1'~: 
TFP6 

TEP4 

:tEk 
TEPS 

TF42SS 

lFSS 
TFSS 

TEP4S 

TEP8S 

TEP6 

TFP42L12 

TFPlJl12 
TFPL12 

TEP4UL12 

te,*lit2, 
TEPSUL12 

4 inch 

lÍiòch 

6 Inch 

6.29 160 

7:80 .198 

7.80 198 

7.37 

8:87 

8.87 

187 

225 

225 

2.65 

;375 
3.75 

67 

95 

95 

4.12 

A:5 

4.5 

105 

114 

114 

5.66 

7..10 

7.16 

144 

182 

182 

0.77 

103 

1.33 

20 

~4 

34 

4.12 105 

"4J~itij4' 
4.50 114 

6.39 

1i8g 

7.89 

162 

,200". 

200 

TFn,"~ò 
TF02 TEP1 0 

Tfl01SS TEPlOS TFlliUt12 ~inW¡;12 llìlilyh 

TFl02S TEP10S TFP102Ul12 TEP10UL12 10 inch 

11;13.00 
11.81 300 

12.99,':330 

12.99 330 

'5:25 

5.25 

133 
133 

ji;Sa 

6.88 

1'5 

175 

ll-d.6'283 

11.16 283 

2.14 

2.14 

'54 

54 

. !ì.8J'.t1S 

6.88 175 

.:.;1'89 

11.89 

a02 
302 

. An Intae grille and fIRer are included wlil each Coling Fa Package. At least one Exhaust Package is normally required for each instalation. Must be ordered separtely. 
Optional grilles and replacement fillers are also available. 

Technical Performance Data for Cooling Fan Packages 
Catalog Number 
Composite Stinles Compoite Maximum Operaing 
Grille Grille .CFM Grile *eFM Wat Amps Temperature Noise Weight 
UL Type 1 ULTye 1 5O/60Hz UL Tye 12 50/60 Hz 50160 Hz Voltge Hz 50160 Hz .F (OC) SIL (dB) Ib (kg) 

.tf41' tF1iiss 4i/55 W.fíÜlf2 . 2mS 17Ï15 115 SOlsií . ':Jl~A'2f 156 rioj 37Î41 "'4í2: h:OO),.TF42 TFP42SS 46/55 TFP42U112 21/25 16/14 230 50/60 .14/.11 158 (70) 37/41 4.3 (1.95)
Tfl Tf61 SS 117/140 . iF1UL12 5!I,ØO á6l2 115 sWi; \15f¡3!ì 1$8 (70) .. ,5ì1¡$~: .' '5'S;; ï2:4)
TF2 TF62SS 117/140 TFP2UL12 50/60 39/35 230 . . 50/60 .. ,~31.18 158 (70) 50/56 5.4 (2.45
Tfl01 tFlòl SS 180/215 t.¡ijôi ÚU2 "'63í5 841Bl 1t5 ...5l1/110 ~ ' .5ßl,70:. 167 (75) $!llf ',:ii;ò (5:4$j 

i 64180
TFl02 TFl02SS 180/215 TFP102Ul12 63/5 230. .50/~0".,d ,,29/.35' 167 (75) 54161 11.4 (5.17)
. CFM with single exhaust grile Installed. 

F;m and Exhaust Grile 4" Fan 6" and'IO'¡ Fa~ Fan and Exhaust Pa.c/lage 
(Fan Mounted to Back of Plenum) (Box Styr~.rle~~m) Mounting Cutout 

F T
Ø.19'(4) 

r_ --Cr' . i- ~5.10' -i~c .130' --t'...
ISI
3 -l FAN 4'


~ ~'m~ C im~:mi m,,~.~g::~: 13 + -i. 'i
o' ..~ FAN PLENUM
 '3t-i:j H


ENCLOSURE 

Fan O' 
Size in. mm 
41n. 0.45 11 87541396 
6in. 0.49 12 
lOin. 0.5514 

. Penormance Curve for a 4" . Penormance Curve for a 6" . Penormance Curve for a 10" 
Cooling Fan Package ~ 60 Hz Cooling Fan Package ~ 60 Hz Cooling Fan Package ~ 60 Hz

.60 
\.70 \.30 .60I \ iI 

..25 .50 \I i 
.. .. .20 I .. .. i 

5 ~ .40
3 :l
i ::~ 

1\ i. 
.. ..t:~ '\ 5 ~f .. .15 I J: 'õ . 30 \ \. /
::~0. 0

u .. "- 1 u .. ctõ.10 '8-5.20 / 'o~'ã-5 1 l' ¡,'" VI .E 
u ..

VI .E ...05 . .10 / .. 
J! .Ë~ ~.. ~ _.. _o. l\'" o o 

o 25 50 75 100125 o 50 100150200250 50 100 150 200250 300350 
Airßow (CFM) Alrßow (CFM)
 Airßow (CFM)


- 4 in. CODling Fan Package _ 6 in. Cooling Fan Package _ 10 In. Cooling Fan Package

- - 4 In. Exhaust Package - - 6 In. Exhaust Package _ _ 10 in. Exhaust Package 
__ . Two 4 in. Exhaust Packages __ Two 6 In. Exhaust Packages __ Two 10 In. Exaust Packages


_ 41n. Type 12 Cooling Fan Package _ 6 in. Tye 12 Cooling Fan Package _ 10 In. Tye 12 Cooling Fan Package


Data subject to change without notice 'D 763422 2211 FAX 763 422 2600 C§ 2002 Hoffan Enclosures Inc. 2 
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Optional Griles and Replacement Filters n
o 

Optional griles offer the c~oice of stainless Standard replacement Type I and Type 12 2
steel or black ABS plastic griles to replace the filters are washable foam. To maintain UL Type _. 
standard RAL 7035 gray composite or stainless 12 rating on the enclosure. UL Type 12 filters :J 
steel griles on both fan and exhaust packages. must be used on both the inlet and outlet. O' 

Washable aluminum fiters are also available. ." 
Aluminum fiters are compatible with Type i ~ 
systems only. ~ :J

Catalog 
Number 

TG4$,: 

TG4B 

AFtTIÍ 

AFLTR4AL 

TFT4Ù.J¡1i 

TG6SS 

TG6B 

AFLTR6 

AFtTl6AL 

TFLT6L12 

tillll 
TGl0B 

Aitito 

AFLTR OA 

Deseri lion


"Jjli~hW)Sir\~'iíÍçilldgHlle 

Black ABS plastc grill8 
(160 x 187 x 21) 

TýjÌintt~i ieplåcement .


.,(5rp~ckg~) 
Aluminum filler replacement 
(5/package) 

rreplaC\men\ 

lj~êKAIlPlaScgrille 

Foam Mer replacement 
(5/package) 

,. .......,~iii1liiïjmfiMr!e¡îlacement

. (5IPåêJ4gé) . ..... .' 

UL 12 filler replacement for 
(5/package) 

4in. 

Aln. 

4 in. 

4 in: 

6 In. 

., ;6in. 

6 in..., 

6)n., 

6 in. 

. 'Brshed¡¡tànies Sieelgrlife' "_ "'6.10',"", 

Black AB plasic grille '. 6 in.


. .fuIlM~nePlâcemènt 
'.' (SfpaÇg:e .... 

Aluminum filler replacement : "1 0 in.' 
(5/package) 

~plàti'ent 10;¡ni


~ 
:J 
Q.Grille Size 

c' 'lk~9)C7~7,iL61 C\ 
06QxAàl.x21) 

:!. . -6.29 x 7.37 x.81 (i
h/ä 

nla 

nlà 

7.8 x 8.87 x .75
(198 x 225 x 19) 

7;6 x.8.87x ;75 
(19àw225x 19) 
nla 

nle 

nla 

ij;Sl Kl¡!:99Jt.75 n o(300 x;iox 19) o
11.81 x 12.99 x .75 --. 
(300 x 330 x 19) :: 
ni.i OQ 

nla ër 
:: 

~ n 
Millmeter dimensions ( ) ar8 for reference only; do not convert metrc dimensions to Inch. ~ ir ~ Il 

Catlog Fits Fan and Exhaust 
Number. Nominal Size 

~t~9",' . 
T6EMC 

.~m~lra~( ,J'" . 

EMC Upgrade Kit 

With the additon of this kit, the cooling fan 
and exhaust packages are upgraded to


provide EMC (electromagnetic compatibilty) 
protection. Consult Hoffman for shielding 
effectiveness (dB attenuation vs. frequency). 

Note: Separate kits must be instled on 
both the inlet and outlet. Cooling fa and 
exhaust packae must be ordered 
separately. 

87541394-1 
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OL305 B", Sp,cifiætio", ~.


~ÐlAIINj 
ß . . ß . . - 1,6''S,sØtllliSB ' . . 

I.. O.5mm8 ..1
PDCllö(eçåRslon) 

iJ i 1.115" ro r0 !!I 0 29.9mm 

D 
UD EXjanslon Cable (D3-XCBL) 

8,slölll'bail 
, PoialöreipanslönJ ~,~in 

1D.slo1l/Dbase () . . ß 94-40 VAC - - . .
(Iocaloreipanslon) '00 Terminal Strip 

:E 

JE 

í) - ÖI 0 lG :i 
G 

'" 
lBasesprollde bull.ln power suppliesl cJ ,. 

c 
3 
OJ 
... 

oYes Yes Yes

:i 

---- Yes(D3::i0oi1i-------- Y8;---------------- Yes 0. 
CPU base and two eXJansion two eXRansion CPU base and two eXRansion CPU base and one expansion CPU base and one eXRansion

bases. If CPU base is 5-sI0t. bas base is 5-slol. bases. If CPU base is 8-sI0t. bases.If CPU base is 10-slot, base. If CPU base is 10-slot, ..then the expansion bases must the sion bases must then the expansion bases must then the expansion bases must then the expansion bases must ro 
be 5-slot also. be 5-s ot a so. be 8-slot or 5-slot be 10-slot or 5-s101 be 10-slot or 5-s101. r.


B5-264VAC B5264VAC 20.5-30VDC ri-

47-63Hi 47-63Hz dO% ripple t' 
o 

48 Wåtts B5VA Max B5VA Max 65 Watts 3 
"-.30A 30A 1ms 30A 1 ms 30A 0. 

150VAC lor one minute 1500VAC lor one minute 2000VAC for one minute 1500VÁC for one minute
betwn 24VDC' inlut termi- between terminals 01 AG PIS, between tenninals of AC P6S, between 24VDC ¡nluttermi- \. 
nals and run outpu run output, common, 24VDC run output. common, 24V C nals and run outpu o._----"------- ---,-..----- --------- -------...__..- "---~-~"'-'- Vi1OMohm at 500VDC ~ 10Mohm at 50VDC ~ 10Mohm at 50VDG ,,10Mohm at 50VDC ~ 1 OMohm at 50DC 

5VDC) 4.75-5.25V (5VDG) 4.75-5.25V (5VDC) 4.75-5.25V (5VDC) 4.75-5.25V (5VDC) 4.75-5.25V
% ripple 5% ripple 5% ripple 5% ripple 5% ripple 
9VDC) 8.5-10V (9VDC) 8.5-10V (9VDC) 8.5-10V (9VDC) 8.5-10V (9VDC) 8.5-10V
% ripple 5% ripple 5% ripple 5% ripple 5% ripple 
24VDC) 20-28V (24VDC) 20-28V (24VDC) 20-28V , (24VDC) 2O28V (24VDC) 20-28V
% ripple 5% ripple 5% ripple 5% ripple 5% ripple 

t4A tOA tOA 1.4A 

O.8A 2.0A 1.7A..._.__..~-------- _._--_._----_...._.- ---_._-----_..- 2,OA--------_. ------_._-_._--_._------
O.5A 0.5AO.5A--_._~--~ ~~~-~ O.5A._---------- -.._....------

None 100 ri 100mA ma None 

250VAC 250VAC 250VAC 25OVAC,

4A (reistive load) . 4A (resistive load) 4A (resistive load) 4A (resistive load) 

4A (25OV) 4A (25OV)
User-replacele 2A (25OV) 2A (250V) User-replacele
03-luse-3 $$ D3-fuse3 $$-------._._- ---_._--
11.42x4.B5x4.41 in. 15.55x4.B5x4.41 in. 18.3x4.B5x4.41 in. 18.34x4.B5x4.41in.

(29O123x112 mm (395x123x112 mm)--_.._---.._-_._...._..._....-..-_._-_..- -._--_._-_......._-_._----- --------------------- (465x123x112 mm) (465x123x112 mrn)
--"._------- ~-_._---_._-

340i. (96g) 442. (125Og) 51.102. (1450g) 5O.50i. (1432g)
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~ DL305 Pow" Budge


PiIlGíi

Managing your power 
resou rce 
The I/O configuration depends on your 
choice of I/O modules, bases and I/O 
location. When determining the. types 
and quantity ofI/O modules you wil be 
using, it's important to remember there is 
a limited amount of power available from 
the power supply. 

The chart on the next page indicates the 
power supplied and used by each OL305 
device. The adjacent chart shows an 
example of how to calculate the power 
used by your particular system. These. 
two charts should make it easy for you to' 
determine if the devices you have chosen 
fit within the power budget of your 
system configuration. 

exceeds thei. If the I/O you have chtisen

o maximum power availablefrolii the
-a power supply, you can resolve the 
c; problem by shifting some of the modules 
",, to an expansion base.
"" 
\D 

o 
o 
,-0 

, Use ZIPLinks to
reduce power
requirements 
If yollr application requires a lot of relay 
outputs, consider using the ZipLink 
AC or OC relay output modules. These 
modules can switch high current (10A) 
loads without putting a load on your 
base power budget. Refer to the 
Connection Systems section of this 
desk reference to find out more about 
ZIPLink cables and connector


modules. 

This logo is placed next to I/O modules 
that are supported by the ZIPLink 
connection systems. See the I/O


module specifications .at the end of this 
section. 

WARNING: It is extremely important to calculate 
the power budget correly. if you excee the power 
budget, the system may operate in an unpredictable 
manner, which may result in a risk of persnal injury 
or equipment damage. 

Example: how
to calculate your 
power usage

The following example shows how to 
calculate the power budget for the 
OL305 system. The examples are 
constructed around a single 5-slot base 
using the devices shown. It is recom


mended you construct a similar table for 
'eaçh base in your OL305 system. 

i. Using a charI similar lalhe one below, fil in
column 2. 
2. Using ihe lables on the opposile page, enler

the currenl supplied and used by each 
device (columns 3, If, and 5). Devices which 
fall inlolhe "other" calegory (Row DrarE~


devices such aslhe HalJdheld Programmer 
or a Dala CommuniCation Unit, which also 
have power requiremenls, bul do not direct
ly plug into Ihe base. 

3. Add Ihe current used by Ihe syslem devices
(columns 3, 'I, and 5), slarling with Slot 1, then 

pullhe total in Ihe row labeled "Maximum 
Currenl Required" (Row E). 

If. Subtract Ihe row labeled "Maximum Currenl 
Required" (Row E). from Ihe row labeled 
"Currenl Supplied" (Row 0). Place Ihe differ
ence In Ihe row labeled "Remaining Current" 
(Row F). 

5.lf"Maximum Currenl Required" is grealer 
Ihan"Currenl Supplied" In columns 3, 'lor 5, 
ihe power budget will be exceeded. II wil be 
unsafe 10 use Ihls conflgurallon and you will 
need 10 reslructure your I/O configuration. 

9-28 
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DL305POwnBUdgeti. .


! ' MilgLll1Nl¡
t 

This section shows the amount 
of power supplied by the base 
power supplies and the amount 
of power used by each DL305 
device. Note the base power 
supplies provide three internal 
voltages (5V, 9V, 24V). The 
chart below shows how much 
power from each of these power 
sources is required for each


DU05 device. Use this informa
tion when caculating the power 
budget for your system. 

In addition to the three internal


power sources, the DL305bases 
provide an external power


connection. There is .24 VDC 
available from the 24 VDC 
output terminals on the bases


(except D3-05BDC and D3
lOBDC). 

The 24VDC can be used to 
power external devices or DL305 
modules that require external 
24VDC. The power used from 
this external 24VDC output 
reduces the internal system


24VDC that is available to the 
modules by an equal amount.


When using the 24VDC output 
at the base terminal, it is recom
mended that lOOrr not be


exceeded. 

'l 
'l 
IS. 

ll 
i: 
,. 
c 
;) 
'" ,. 
c 
;: 
:: 
-i 
t\ 
/"
.
/" 
o 
:3"

0. 

i, 
o 
vi 

!12 

180 
1160 
1160 

1160:40 
¡ 

F3-0MUX-1 409 o 10 o 
F3-0MUX-2 262 o o 
F3-PMUX 455 o o 
F3-RTU 416 o Ir o . 
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r DL305 Dimensions and Instalation


ØliENS1ilill!1i 
It is important to undc:rstandthein~tal-
lation requirements for your DL305 

4°F -158°F (-20°C to 70°C)system. This wilhe1p ensure that the -----------._._----------
DL305 products operate within their OF - 131°F (0° to 55°C) 

environmental and electrical limits. 30% - 95% relative humidity (non-condensing)--._.-._--_...._-------_.._--_.__.._

Plan for safety MIL STD 81OC. Method 514.2 

MIL STD810. Method 516.2 
-_.__.._---......-.._-_._-_._-- -_...._--..._----~._._.This catalog should never be used as a 

replacement for the user manual. The 
EMA (ICS3-304) 

user manuals, D3-USER-M' and D3- DL305 mounting depth 
350-M,contain important safetyinfor
mation' that must he followed. The ~ iii f 
system installation should. COmply with 
all approptiatee1ectricalcodes and stan- Ðdards. ~ 

4.41" 

Base dimensions and I~ l1mm ~I Baseand CPU 6 A;~ow
mountin~ 

~ ~ handheld
I 12~~m I Wffh B.pl., 16-,1.10, ororientation 
V' Use d;ie diagrams to the right to make
o sure the DL305 system can be installed 
"' in your application. DL305 bases must ~ o be mounted horizontally to ensure 
¡. proper airflow for cooling purposes. It is C D 

5.94"~ important to check these dimensions 151mm "I 
Base and CPU with OCU, or 

against the conditions required (oryout I~ 
Thumbwheel Interlace 

o 6.75.
For example, it is recom- . .171mm ..1 Wffh PROM Wrffer Unit (.lines)

o application.


00 mended to leave IS' depth for ease of I.. 
9.0" 

access and cable clearance. However, 229mm 

~I wffh OCU and 03.0SCBL.2 connectedyour distance may be greater or less. I~ 

Also, check the installation guidelines for 
the recommended cabinet clearances. 

A 
~ , B ~I 

1 

líJ 

161.00 11.41" 29mm 10.63' 270mm 4.84" 123rr 3.54' 90m


14.00 15.55' 395mm 14.76' 375mm 4.84" 123mm 354 90m

$261.00 i8.3ö~-- 46;;;; 17~r 44mm 4.84" 123mm 3:54---- OOm- c~'" 

s~'! 

9-30 
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~Uill 
DU05 CPU Oven"", ..


Total meory (K words) 3.98 
Ladder memory (K words) 3.7 
User data memory 172 bytes 
CMOS RAM 

UVPROM Opt. 
EEPROM IYesOpt. 

Total I/O points using: I 

Loca/I/O 128 128 1136 144 
Local and ExpanSion I/O 176 176 1184 368 
Remote I/O' 

i/O point density 

Slots per base (CPU requires 1 slot) 

N/A 

8/16 
5/8/10 

N/A 

8/16 
5/8/10 

!N/A 

18/16 

15/8/10 

512 
8/16 
5/8/10 

:i 

RLL ladder style 

RLL "US (stage) 

RunTime Editing 

Yes 

No 

No 

Yes 

Yes 

No 

iYes 
¡No 

¡No 

Yes 

Yes 

Yes 

:¡ 

:E 

'" 
Variable/fixed scn 
Handheld programmer port 

Buil-in RS232Cports 

variable 

Yes 

No' 

variable 
Yes 

No' 

¡variable 

iYes 
12 

either 

Yes 

2 

c.
ri 
0 

Real-time Clock/calendar 
Instructions 

Control relays(CR) 

No 

61 

140 

No 

65 
77 

¡No 

!63 
¡196 

Yes 

129 
1024 

:3 
ll
ri 

Shin register bits 128 use CRs !128 use CRs 0 
Stages (RLL "US only) N/A 128 ¡N/A 1024 :1 
Timers/counters 64 64 164 256/128 a. 
Immediate I/O 

Subroutines 
For/Next Loops 
Timed interrupt 

No 

No 

No 

No 

No 

No 

No 

No 

!No 
¡No 

¡No 

!No 

Yes 

Yes 

Yes 

Yes 

.. 
tt 
I~
rl 

Integer math 

Floating point math 
PID 

Drum sequence 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

¡Yes 

INo 
INo 

Yes 

Yes 

Yes 

Yes 

f' 
0 
3 
"-BIt of word 

ASCII print 
No 

No 

No 

No 

INO,No 
¡No 

Yes 

Yes 
i: 

Data registers 

Internal diagnostics 

Password security 

128 

Yes 

Yes 

128 
Yes 

Yes 

1192 

IYes 

7168 
Yes 

Multi-level 

VI" 
Vi 

Battery backup Yes Yes 
IYes 
Yes Yes 

Buil-in ports3 No No iyes Yes 
DfuJET master 
DfuJET slave 

No 

w/DCU 
No 

w/DCU 
IYes 
IYes 

Yes 

Yes 
MODBUS RTU masler No No Yes 
MODBUS RTU slave No No Yes 
Data communications unit Yes Yes I~~N/A NJA 

ASCII BAIC Yes Yes Yes No 
Phoriadio modem Yes Yes Yes No 
Triple port Yes Yes Yes No 1. The 03.350 bonom port support DL205 remote 

Thermocouple Yes Yes Yes Yes . 110. 
Analog Input (#channels ma.) 
Analog output (#Channels max.) 
High-spe counter (10KHz) 

112 

28 
Yes 

112 

28 
Yes 

128 
32 
Yes 

36 
48 
No 

21K program Includes contacts, colis, andscan over
head. Ii you compare to other products, make sure 
to Include their scan overhead. 

3 Both 03-330 and D3-330P requIre sData 
Communlcallons Unit (DCU) for programming with 
DireclSOFT softare. 

PLC.. PC Prdu'" 19 - 11




DL305 CPU Specifications .,
JJ3~OlPiNii:J1DEilüiuRES

D3-330 $227.00 
D3-330P $2'+9.00 
D3-3'l0 $3'+3.00 
The diagram to the right shows the 
various hardware features fóùnd on the 
D3-330, D3-330P and D3-340 cPUs. 

Memory backup voltage low 
Memory backup voltage good 

...._._._....._...~.._._..___....h....m_ 

CPU failure 

CPU is good 

CPU powergood


CPU power failure 

Flashing red indicates the CPU port is 
reciving ~ata 
Flashing green indicates tlieCPU port 
is simdingdata 

Flashing red indicatestheCPUport is
recivi ng data .. ... .. 
Flashing gren indieateslheCpU port 
is sending data 

EEPROM and

UVPROM chips 
The DL305 CPUs come with on-board 
RA and a battery If you need addi
tional program security, you may want to 
choose the EEPROM or UVPROM 
memory. 

D3-CPU-UV $96.00 
Optional UVROM memory. 
four chips per pack. Only one chp is 
requited for the Cpu. A 
D3-PWU Prom Writer Unit is required 
for progrming. 

D3-340-EE $92.00 
Optional EEPROM memory for the 
D3-340 only. Four chips per pack..Gnly 
one chip is required for the CPU. No 
extra programing device is necesar. 

D3-D4-BAT $12.00 
Spare battery (lithium 3.0V). Alo used 
for D4-430 and D4-440 CPUs. 

Dl330 

o RUN o 'UN


o BATT


o cpu


o D 
o D
00
00
00
00
00 RS232C 
o D
00 CòiiiiunicaliDß P 
o D

.DirïèISö"~200
00 .DireclNET 

;DperalDr Inleilaceso o 
PON PCM 

~ 
il 

,~ 

NJ'ri~er Sign. D3~ ')40 RŠ2J2C ut~%1l;lll~vpíUon l!çrt *ì~CSN f v~ ~ ~ ~t ~ ~ 
Ül 

. - 1 - - RXD C 

.- 2 - - TXD Connector----------------------Rl 11 (handset connector) ,. 
- - 3 - - RTS Network address------------01 to 90 o
--4--GND Baud rate------------m_---------38400, 19200, 9600,4800, 3 

2400,1200,600,300 ¡¡ 
Parity-----------------------None or odd .. 

GNU Trans(er mode-------------u-----HEX/ASCII 
Half-duplex o 
Asynchronous :: 

0.
RTS 0 Data bits--------------------m-8eeTS 0

TX 0 Start bits-----------------m----1 .. 

Stop bits-------------m---------1
 f!RX 0 
Turn around delay-----------O to 1980 in 20ms intervals
 '" 

(preset with R777) l'+ 

f' 
'" 

Hardware switches ", 
Below is a side view of a D3-340 CPU The D3-340 has a jumper switch for Cl 
that reveals several types of hardware selecting UVROM, EEPROM and.C; 
switches. RA options, two rotary switches to 0 
D3-330 and D3-330P both have a 2- select network addresses and an eight- In 

position dipswitch for selecting baud
position dipswitch for selecting retentive 
rates (300 to 38.4K baud), communicamemory and jumpers for selecting 

UVROM and RA options. tion mode (slave, master, MODBUS" 
RTU) and memory options. 

Addres ralle 

Leas s1gnllca 
dig" lor addres 

Balery 

PLC.. PC ""-19- 1 5
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~.DL305 I/O Specifications 

lfjijffllDulES 

:E _ 
-:¡ 

_V.~~~~-24VNïÃ-
.: 

1o-30ms _m_ w 
c 

1O-60ms ,. 
o 
:3 
w .. 
o 
:: 

Points Chart 
Q. 

8 
Points 

8 

Derating Chart "' 
(! 
f" 

6 l"oV 
6 

4 
110VAC INPLr 

OJ-08NA 1 4 nOVAC INPUT 
ri 
o 

o 
o 

32 if£:~ 

o 0
iQ
2 0~ 

o 4~ 
o 6 
o 7 

o 

.: 304050 
A.68 86 104 122mbient Temperature ("ClF) 

6(J"C 
140 F 

o 4 
o 5 
o 6 
o 7 

D3-08NA-2 

00
iQ
2 0~ 

:3 
'" 
Cl 

(" 
o 
Vi 

180-265VAC 

o 
o 

110VAe r-------LT¡~~ 
L 

PLC "' PC Pr~19-41 



~ DL305 I/O Specifications 

2 (isolated) 2 (isolated)'-'--~-'----'-'---"'---'-'--_. ..--.__.._______~___...__H_. 
-265VAC 5-30VDC -265VAC 5-30 VDC ._._-_.__._~-_._-_.-.-----_._--_._-_.__. 

Form A (SPST) 16 Form A (SPST) 

65VAC/3VDC 65VAC/3VDC 

47-63Hz 

l. o 
"" 
o 
l'
l' 
1. 

Typical Relay life (Oprations) 

o Typical Relay life (Oprations) 
Voltage Resistive Solenoid Closures 

Vokage Resistiv Solenoid Closlires 2'OVAC 0.25A lOOko 220VAC 
'A 

0.03A 60 
OQ 

22QVAC 4A 0.5A lOok nOVAe 'A O.25A look
220VAC 0.05A 800k 110VAC o.05A 650k
nOVAe 4A 0.5A lOok '4VDC 2A 0.25A lOOk RELAY OUTPUTnOVAe O.lA 650k 
2-4VOC SA 0.5A lOOk RELAY OUTPUT Points Derating Chart D3-16TR 

D3-08TR 

-L 
16Points 

0 4 0 4 II6 12o 4 1 5 1 5 
6 6 2 6 2 6-i .Q 

4 3 7 3 74 2Q ~ 
2 0i. Q2

o 0 

32 l8 tR iJ iil is£ 11" '.~ 
o 10 20 30 40 50 Woc Ambient Temperature ('CrF)
32 50 66 B6 IQl 12 14O'F


AmlJientTemperalure rcrF) 5-265 

5-3l 

C2 
5-265 
VACr0 

I I~1 
r~ ¡~-r3-¿r


L~___..e~__ 

9-50 
\, 
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DL305 I/O Specifications 

æo-uipuTMu-Lll t 
4 (current sinking) 

._..._-_....__.._._._._._--.__.
4 (internally connected) 
__.___..__m.__..___._ ..._...___._.___..m._.._...__..


24VDC 

N (open collector) 

VDC 
-_.-..._-_._-_..~-~--

fA 
._...__.---_............._...._.._..._.__.....


.8V i1 0.5A 

.5Npoint l.81common 

.1 mA i1 40VDC 

mOms 1N100ms 
,-.,..__,..._...___._m._____..__...___..._...._......_._._....__.._._.........,_


mA 

t.
0 
"t
0 
1' 

(one 5A per common) user replaceable 

1' 
\0 

0 Points Derating Chart 
Points0 4 lNpt. 

Derating Chart 

8 
00 

2Npt. 6 

24VDC OUTPUT 4 24VDCOUTPUT 
03-04T01 03-08T01 

o 0 o 00 o 4o 

o 10 20 30 40 50 6llC -- o 10 20 :) 40 50 (,°C -- .Q
32 50 68 86 104 122 14O'F 2. 32 50 68 86 104 122 14O'F 

Ambient Temperature lCrf) 2- Ambient TemperatureJ'CrF) 2 0 ~ 
5..24VOC o 72+ - ci 

oc 

Internally
I

Interna Ily 
I ~onricted 

-i Connected I~/ 0
I 

I I 

-- I 2 3 
I 

I 
I-l .J 4 5~ 

C2

~ r-,--------
 6 7
NC ul 

,r- - - -~24V~- C 
9VOC 2 

S-24YOC 

3A 

+ - I Commo InerlS-24VOC L _ _ _ p~s~_ _ _ _
C rJE ~.~

i Outpt 

9-44. 
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01305 I/O Specifications 

l-NAI.Oif 

1 channel per CPU scan
-.-____._______........_.._....___....H.._.__..._..._....

uccessive approximation. MAimO 

01 1 count (0.03% of full scle) maimum 

il.OS count 

0.1 % of full scleal 77 (25°C)
--.__._..__._...__.H._.__.._____H..______...__.... .:( 
7ppmtC maimum full scale(including maximum
ffset change of 2 counts) i: 

i: 
Note 1: Terminate al/ shields at their respective signal source. .. 
Note 2: To avoid "ground loop" errors, the lol/owing lransmifer types are recommimded: 

2 and 3 wire: Isolation between input signal and. PIS 
4 wire: Full isolal/on between input signal, Pis and output signal. 

Note 3: A Series 217 O.032A fast-acting lusels recommended for 4-20mA applications. 
" 
:: 
0. 

r¡r - - -ltern.èlv.!e~rinlL _ _ __ 
.. 

" .
I ,.ANALOG INPUT 
I 

D 
F3-08AD-l n

I o 
I 

:3 
"
a. 
v. 
o 
VI 

..a¡
SWl 

I 

I 

IL______________(5 -Ming Typ a: PiS Il re

~ 
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DL305 I/O Specifications

lllijIm~ 
100~s maximum(2 channels/scan) 

4VDC, 1010%. 170mA. class 2 
es. Use different lenninals for voltage and current. 

2" to 140'F (O' to 6OC) 

4° to 158°F (-20° to LO°C)
ingle ended 

to 95% (non-condensing) 
.50hm maximum. voltage output ...__._._-------~_..._.__.~----_..__.._....._._.. 

o corrosive gases pennitted
OmA minimum, voltage output!i 10VDC'-~---"-"~--'-----'---'~~-'--~--"-"-"-"--""
500hm max. 50hm min.. current output 

.._..__._-_._.._.__...._..__.__._-_._......._.__.._-_........__._--..


.4% maximum at 25°C 

I. 
o 
"" 
'0 

t" Note 1: Shields should be connected to the OV of the module or to the OV of the Pis. 

".. Note 2: Unused voltage and current outputs should remain open (no connections). 
\0 

o ANALOG OUTPUT 
o 

. Internal Module Wiring
i-----~;----------
D3-02DA 

CHl 1 16 1 1 6 Q
I 2 32 2 32 

Channell 
is Vvred for I 4 64 4 64 

Current Output 8 128 8 128 
4-20mA 

:t
User load 
5-550 ohms D-ACa ~ 

CH2 

User load 
;,lKohm 

CHI 

Channel 2

is wired (or 

Vokage Output 
+24V 

eN 

o 
V 

o 
V 

I 

IL_______________ 

~-58 
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DW05 B", Speification, ~.


llifSpiÇlmijllll

~,slölöaSì

(Iocilör I 

() 

0 

~ ~ . .. .. . 
8 

~ii 
II 

() 

0 

I.. 

1.15" r 0 
29.9mm 

1.6' 
0.5mm r ..1 

0 
UD Expansion Cable (D3.EXCBL) .~.~.~ 

10'5101 I/D'base 

Ilocal Dr eipanslon) 

() . .. .-. . 
,! () 

94.240 VAC 

Terminal Slrlp 

~ 

0 ~ I~ 
Ii: i.. 0 lG 

j¡ 

~ 
G 

'" 
(Basis provide bull.in POIIfSlpplies) c 

~ .. 
o 

~ ~ ~m. yeS-..---..-- Yeš(O¿:3soiiij--.-..... yes-.--.-.m..----...- '1e;;..--.m.-.--m.. C

3 
¡¡
rt 

____.__m_.____._.____ 0 

:: 

PU base and two exp.ansion CPU base and two exp.ansìon d two exp.ansion CPU base and one expansion CPU base and one exp.ansion .. 
ses.lf CPU base is 5-slot. bases.If CPU base is 5-sI0t. U base is 8-slot, bases. If CPU base is 10-slot, bases. It CPU base is 10-slot,

then the expansion bases must then the expansion bases must en e expansion bases must then the expansion bases must then the expansion bases must ro 
be 5-slot also. be 5-slot also. be 8-slot or 5-slot be 10-slot or 5-s101 be 10-sl01 or 5.sI0L. ,. 

20_5-30VDC 85-264VAC 20.5-30VDC
0:10% ripple 47-63Hz dO% ripple 

l"+' 

.. 
o 

48 Watts 

30A 

85VAMax 85VA Max 65 WattsDln 3M1n D :1 
"-. 
Q. 

1500VAC tor one minute 1500VACfor orieminute 2000VAC tor one minute 1500VAC for oneminule 
between 24VDC input termi
nals and run outpul._------- -_._-----
;, 10Mohm at 500VDC 

between tenninals of AC PIS, between terminals of AC PIS, between 24VDG input termi- t, 
run output, Gommon, 24VDC run output. Gommon, 24VDC nals and run outpul 0

-...-------~ --.-....-.----- -------....-.-... Vi
;, 10Mohm at 500VDC ;,10Mohm at SOVDC ~ 10Mohm at SODC 

(5VDC) 4.75-5.25V 
5% ripple 

(5VDC) 4.75-5.25V (5VDC) 4.75-5.25V (5VDC) 4.75-525V
5% ripple 5% ripple 5% ripple 

(9VDC) 8.5-10V 
5% ripple 

(9VDC) 8.5-10V (9VDC) 8.5-10V (9VDC) 8.5-10V
5% ripple 5% ripple 5% ripple 

(24VDC) 20-28V 
5% ripple 

l4A 

O.8A 

(24VDC) 20-28V (24VDC) 2O28V (24VDC) 20-28V
5% ripple 5% ripple 5% ripplelOA 1.0A l.4A2.0A 2:0A 1. A

_________.._~__.m__..___.._._._ _._____._______ 

O.5A 
---_._------------ ________..____ _0______.._._._._-------O.5A O.5A 0.5A 

None 10 nl ~--~lix;;~~--- N-;;;---.--.. 
250VAC 250VAC _ 250VAC 25OVAC, 
4A (reistive load) 4A (resistive load) 4A (resistive load) 4A (resistive load) 

4A (25OV) 4A (25OV) 
User-replaceble 
D3-fuse-3 $$ 

2A (250V) 2A (250V) 
~r-~~~.Ie-~----

1l42x4.85x4.41 in. 15.55x4.85x4.41 in. 18.3x4.85x4.41 in. 18.34x4.85x4.41 in. 

(465x123x112 mm) (465x123x112 ii)---.--__ ______._._M____.__
(29O123x112 mm (395x123x112 mm)

.._....._.____.__M.~_..______.._ ..___.___._~.__.._._.___ __..__._._____.._..__ 
340i. (964g) 440i. (125Og) 51. Ol. (1450) 50.50l. (1432g) 

\ 

". 
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~ DL305 Pow" Budg"


J!OM,IllUDl;I

Managing your power 
resou rce 
The I/O configuration depends on your 
choice of I/O modules, bases and I/O 
location. When determining the types 
and quantity ofI/O modules you wil be


using, it's important to remember there is 
a limited amount of power available from 
the power supply. 

The chart on the next page indicates the 
power supplied and used by each DL305 
device. The adjacent chart shows an 
example of how to calculate the power


used by your particular system. These 
two charts should make it easy for you to 
determine if the devices you have chosen 
fit within the power budget of your 
system configuration. 

theIJ If the Va you have chpsen exceeds 


o maximum'. power available from the 
V- power supply, you can resolve the 
c; problem by shifting some of the modules
l", to an expansion base. 
fV 
\D 

o 
o 
,.0 

, Use ZIPLinks to
reduce power
reauirements 
If yollr application reqUires a lot of relay 
outputs, consider using the ZipLink 
AC or DC relay output modules. These 
modules ca switch high current (lOA) 
loads without putting a load on your 
base power budget. Refer to the 
Connection Systems section of this 
desk reference to find out more about 
ZIPLink cables and connector

modules. 

This logo is placed next to I/O modules 
that are supported by the ZIPLink 
connection systems. See the I/O


module specifications at the end of this 
section. 

WARNING: It is extremely important to calculate 
the power budget correly. If you excee the power 
budget, the system may operate in an unpreictable 
manner, which may result in a tisk of persnal injury 
or equipment damage. 

Example: how
to calculate your 
power usage 
The following example shows how to 
calculate the power budget for the 
DL305 system. The examples are 
constructed around a single 5-slot base 
using the devices shown. It is recom


mended you construct a similar table for 
'each base in your DL305 system. 

1. Using. a chari similar lalhe one below, fil In 

co.lumn 2.


2. Using lhe lables on ihe opposite page, enler
Ihe currenl supplied and used by each 
device (columns 3, 'I, and 5). Devices which 
fall Into Ihe "Olher" category (Row Djare 
devices such as the Handheld Programmer 
or a Dala Communication Unit, which also 
have power requiremenls, bul do nol direct
ly plug into Ihe base, 

3. Add Ihe current used by the syslem devices
(columns 3, 'I, and 5), slarting wilh 5101 1, then 

CPU Slol 03-33


Slol 0 03-16NE3

.----- _______,"_._."________w.


SIol1 03-16NE3

----_._.._- -_..._--_._._._-----


SIol2 F3-16TA-1

___.~_.___ ___.w.____.__


Slot 3 F3-16TA-1


puiihe 10lal in Ihe row labeled "Maximum 
Currenl Required" (Row E). 

'I. Sublracllhe row labeled "Maximum Currenl 
Required" (Row E). from Ihe row labeled 
"Currenl Supplied" (Row B). Place the differ
ence in Ihe row labeled "Remaining Currenl" 
(Row F). 

5. If "Maximum Currenl Required" is grealer
Ihan"Currenl Supplied" in columns 3, 'I or 5, 
Ihe power budgel wil be exceeded. II will be 
.unsafe 10 use Ihls conflgurallon and you will 
need 10 reslrUclure your I/O configuration. 

9-28 
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DL305 Pow~ BUdget. . 

t' 
l/ 
~~ 

This section shows the amount 
of power supplied by the base 
power supplies and the amount 
of power used by each DL305 
device. Note rhe base power 
supplies provide three internal 
voltages (5V, 9V, 24V). The 
chart below shows how much 
power from each of these power 
sources is required for each


DL305 device. Use this informa
tion when caculating the power 
budget fot your system. 

In addition to the three internal


power sources, the DL305 bases 
:i 

provide an external power
 :€ 

connection. There is .24 VDC lI. 

avalIable from the 24 VDC '" 
coutput terminals on the bases
 r+ 

(except D3-05BDC and D3- o 
:3lOBDC). 
0. 
M-The 24VDC can be used to 

power external devices or DL305 c 
modules that require external :i 

Cl 
24VDC. The power used from 

..
this external 24VDC output it 

(~ reduces the internal system r-
ri 

24VDC that is available to the t' 
modules by an equal amount. o 

..
When using the 24VDC output :: 

"' 
at the base terminal, it is recom- Cl 
mended that ioOmA not be i. 
exceeded. o 

In 

PLC..l'"" 9-29
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~ 01305 Dim,o,io", ",d 1",,,,lIatioo 

Il¡¡jis iulilsTiliTÎi

It is imponant to undi:rstandthein~tal-
lation requirements for your DL305 
system. This wil 
 help ensure that the 
DL305 products operate within their 
environmental and electrical limits. 

Plan for safety 
This catalog should never be used as a 
replacement for the user manual. The 
user manuals, D3-USER-M. and D3-
350-M, contain important s;ietyinfor-
mation that must be followed. The 
system installation. should cOinplywith 
all appropriatedectric:al codes and stan
dards. 

Base dimensions and 
mountinf 
orientation 

l. Use the diagrams to the right to make
o sure the DL305 system can be installed 
-: in your application. DL305 bases must
o be mounted horizontally to ensure 
t' proper airflow for cooling purposes. It is


~ important to check these dimensions


agañst the conditions required for youro 
For example, it is recom

o application. 


00 mended to leave 1.5" depth for ease of 
access and cable clearance. However, 
your distance may be greater or less. 
Also, check the installation guidelines for 
the recommended cabinet clearaces. 

A 
B 

4°F -15aoF (-20°C to LO°C)._--_.~.__._~----------
of - 131°F (0° to 55°C) 

30% - 95% relative humidity (non-condensing)
-----_._._._-_.__.__....__._-----_..__._--_._.

MIL STD al0C, Method 514.2 

STDal0, Method 516.2 
------_._....._.__........._._----_...._-_..._-----_.._.-,_.


EMA (ICS3-304) 

DL305 mounting depth 

o ~ 4.4l 

I~ 11mm ~I Base and CPD
 ~..rf 
~ ~ handheld
I d~m I Wfth B.pl., 16.pl.lO. or ~ 

Q 0

5.94" Base and CPD with DCD, or

151mm .:1 
Thumbwheel Inlerlaçe

I~ 
6.75" 

171mm ..1 With PRDM Wrtter Dnlt I.llnes) 

I.. 
9.0" 

229mm wfth DCD and D3.DSCBL- çonneled 

Ie. ~I 

90mm 

9Õ~m- '~'"


s~'!~ 
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owns CPU OVeMOW i..


Tolal memory (K words) 3.91 3.91 3.98 14.8 
Ladder memory (K words) 3.7 3.7 3.7 7.6 
User data memory 116 bytes 116 bytes 172 bytes 7.1Kwords 
CMOS RAM Yes Yes Yes No 
UVPROM Opt. Opt. Opt. No 
EEPROM No No Opt. Flash 

Tolal VO points using: 

Local VO 

l.ocal and Exansion i/O 
Remote 110' 

i/O point density 
Slots per base (CPU requires 1 slot) 

~ 
-: 

RLL ladder style Yes Yes Yes :E 
RLL "US (stage) No Yes Yes 
RunTime Editing No No Yes 

lU 

cVariable/lixed scn variable variable either ,.
Handheld programmer port Yes Yes Yes " 
Buil-in RS232C ports No' No' 2 
Real-time Clock/calendar No No Yes 

:3 
OJ

Instructions 61 65 129 ,.
Control relays(CR) 140 77 1024 
Shift register bits 128 use CRs use CRs 0 
Slages (RLL "US only) N/A 128 1024 :: 
Timers/counters 64 64 256/128 a. 
Immediate VO No No Yes .. 
Subroutines No No Yes ro 
For/NeXl Loops No No Yes 1' 
Timed interrupt No No Yes ,. 
Integer math Yes Yes Yes f' 
Floating point math No No Yes 0 
PID No No Yes 

:3Drum sequence No No Yes ',, 
Bit 01 word No No Yes 0.

ASCII print No No Yes 
Dala registers 128 128 7168 I. 
Internal diagnostics Yes Yes Yes " 
Password security Yes Yes Mulli-evel t" 
Battery backup Yes Yes Yes 

, 

Buil-in ports3 No No ¡Yes Yes 

D1JOET master No No ¡Yes Yes 

DiJOET slave w/DCU w/DCU Yes Yes 

MODBUS RTU master No No ¡NO Yes 

MODBUS RTU slave No No Yes Yes 

Dala communications unit Yes Yes IN/A N/A 

ASCII BAIC Yes Yes Yes No 
Phoneadio modem Yes Yes Yes No 
Triple port Yes Yes Yes No 1. The 03-350 bot/om port support DUOS remote 

Thermocouple Yes Yes Yes Yes' t/O. 
Analog Input (#Channels ma.) 112 112 128 36 2 1 K program Includes contacts, colts, andscan over-
Analog output (#Channels max.) 28 28 32 48 head. If you compare to other produÎ:ts, make sure 
High-spe counter (10KHz) Yes Yes Yes No to tnctude their scan overhead. 

3 Both 03.330 and 03-330P require ii Data 
Communications Unit (DCU) for programming with 
OirectSDFT sottare.
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~~iFFiuRli 
OL305 CPU Specifications ., 

D3-330 $227.00 
D3-330P $2&J9.00 
D3-3aO $343.00 
The diagram to the right shows the 
various hardware features foûnd on the 
03-330, 03-330P and 03-340 CPUs.


Memory backup voltage low 
Memory backup voltage good 

.............__.__.._._m..._...___..


CPU failure 

CPU is good 

CPU power good 

CPU power failure 

Flashing red indicates the CPU port is 
reciving data 
Flashing green indicateslhe CPU port 
is sending data ,,' 

Flashing red indicateslhe CPUport is 
reciving data " 
Flashing gren indicates IheCPU port 
is sending data 

EEPROM and

UVPROM chips 
The OU05 CPUs come with on-board 
RA and a battery If you need addi
tional program security, you may want to 
choose the EEPROM or UVPROM 
memory. 

D3-CPU-UV $96.00 
Optional UVROM memory 
four chps per pack. Only one chip is 
required for the CPU. A 
03-PWD Prom Writer Unit is required 
for progrming. 

D3-340-EE $92.00 
Optional EEPROM memory for the 
03-340 only. Four chips per pack.Only 
one chip is required for the CPU. No 
extra programming device is necesary. 

D3-D4-BAT $12.00 
Spare battery (lithium 3.0V). Alo used 
for 04-430 and 04-440 CPUs. 

DL330 

o RUN o 'UN


o HATT


o cPU


o 

00
00
00
00
00
00
00
00
00
00
00
00 

o 

"iho¡~a~dl'S$ 
Ì10de switch ' 

RS232G 

Comiiunlcatlon P 

.DirëclSolt32 

.DireclHET 

;Dperaloi Intertaces 

F~ED 

USER 

g) 
g 

POM POW 

:l 
:E 

.: 
~ "'(: ~~"i ~ " -= 'n;¡ ~""k ., A' , v ~ QlNJ'r!~er S ¡gn. ,D3-J4¡ttR?ij3;¡(t€bni!nuniti;¡¡~IT P9rl5pecs~;,;' A -',' 

u 1 - - RXD c:
- - 2 - - TXD Connector---------------------Rl 11 (handset connector) ri 
-- 3 . - RTS Network address--------------Ol to 90 o..4--GND Baud rate----m------------------38400,19200,9600.4800, 

2400,1200,600,300 '" 
Parity-------------------m------None or odd .. 

GNJD Tra nsfer mode----mm---------H EX! ASCII 

Half-duplex o 
Asynchronous :i 

RTS 0 Data bits----------------m-------8 0.eeTS 0

TX 0 Start bits-------------------------l .. 

Stop bits---------------------------1 fORX 0 Turn around delay------------O to 1980 in 20ms intervals ,. 
(preset with R777) M

,.
" 
:3Hardware switches '-, 

Below is a side view of a 03-340 CPU The 03-340 has a jumper switch for 0. 
that reveals several types of hardware selecting UVPROM, EEPROM and '~' 
switches. RA options, rwo rotary switches to 0 

select nerwork addresses and an eight- In03-330 and 03-330P both have a 2
position dipswitch for selecting retentive position dipswitch for selecting baud 

rates (300 to 38.4K baud), communicamemory and jumpers for selecting 
tion mode (slave, master, MOOBUS"UVROM and RA options. 
RTU) and memory options. 

Addres range 

Port 
Leas s1gnlllcant 

dIg" lor adifes 

Balery 

PLC ... PC ""-19- 1 5
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DL305 I/O Specifications ~. 
." NPD UfmmIIm..Cm.._....."'¡;I....===;;..............-.........................................m.m
, ~.......m.m........._......................._.I.....llll.P.DlES


:i .


..:é..:
~.~~~.~-24VNïÃ--.------

OJ
lG-30ms -- ---- --


C ..1 G-60m~ 
o 
:3 
¡¡ .. 
o 
:i 
0. 

Points Derating Chart 
Points Derating Chart .. 

ID
8 .. 

r-i-6 
6 

110VAC INPUT ("
4 D3~08NA~1 4 nOVAC INPUT o 

-i -r
D3-08NA-2 

o 0 o 4
:3

00 o 4 0. o 
o 10 20 30

32 50 .68 86 1~ 1~ 1~:i¡ o 10 20 30 40 60"( l.LQ ~ o -i -r
'-

oAmbient Temperature (.UF) 32 140" F 

o 7 s..68 86 1041'f
l- mbient Temperature run l-LQ ~ VI 
o 7


iaO-265VA( 

o 

6 7


110VAC 1------

Coupler

I~ coimo 9V 

i~F Opi~al

Inpu 

~ 
I 

L 
lK .15~F
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" . DL305 I/O Specifications 

"1-

(isolated) (isolated)___._____H_.__..._......_~ ..__._----_._---_.._..._.-_.
265VAC 5-3QVDC 265VAC 5-30 VDC-_...__._-----------_._--------._-_. 

Form A (SPST) 16 Form A (SPST) 

65VAC/3VDC 65VAC/3VDC 

47 -63Hz 7-6Hz 

Vl o 
-t 
o 

oz. (200g) 
__._._._____..__..m......._~.____
1" 

~ (one 10Aser common)
rder D3- SE-5 (5 per pack) $$\0 

Typical Relay Life (Oprations) 

o Typiial Relay Life (Oprations) 
Voliage Resistive Solenoid Closures 

Voltge Resislrve Solenoid Cloures 2'OVAC 'A O.25A lOOko 220VAC a.alA 80nOVAe 4A a.SA lOOk 110VAC 'A O.25A lOOk220VAC O.05A BOOk llOVAC O.05A 650k110VAC 4A O.5A TOok 
1lOVAC O.JA 650k 

'4vbc 2A O.25A lOOk RELAY OUTPUT 
24VDC SA a.5A lOok RELAY OUTPUT Points Derating Chart 03- 16TR 

03 -OBT R 
Points 16 

8 12 0 4 0 4 IIo 0 o 4
1 5 1 5

6 

l- QL 
2 6 2 6-i ~ 

o 6 4 3 7 3 7
2 ...--..") 2.

o 
o o l8 ~ ¡¡ 1'l 1!£ l~i-Fo 10 20 30 40 50 ro"c 32 

Ambient Temperature lCrF)
32 50 68 86 101 122 14(lF


Am~ierit-Temperaiure (-ClF) 

o 

S-Ji 

- .
S-30VOC C2 

5-'65 
VACr0 

I 
I 


t7 r~-ß-¿r

L~ut___~e~__ 

9-50 
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~ 01305 ua Sp,dfioatio",


WiiûiMoinis 

NPN (open collector) 

5VDC 
__._.___________~...._.__._.._m._._._.._.__..._.__.m_...__. 

/A
__._.~_____.____m.._.m___..._m.__ m.._..."M____._...M___.....__.__.....__. 

.8V I1 O.5A 

.5Npoinl l8/common 

.lmAI140VDC 

A/0ms 1Nl00ms

,..,-__""..__.._~_._....___....__....___m___.m_...~._.__....._..._.._._ 

lmA 

LI 
o 
-T 
o 

(one 5A per common) user replaceable (one 3A per common) non-replaceable 
N' 
N' 
\0 

o Points Derating Chart Points Derating Chart
o 4 

'\ 
lNpl. 

8 
00  2Npl. 

_ .... - 24VDC OUTP UT 4 24VOCOUTPUT 

- 03-04T01 03-08T01 

.Q 00 o 4o o 

a 10 20 30 40 50 6O'C 

l-
o 10 20 30 40 50 6O"C -l Q--l

2 

32 50 68 86 104 122 14O'F 2- 32 50 68 86 104 122 14O'F 2.Ambient Temperaiure ('CrF) Ambient Temperature('CrF) o 6
075-24VDC l-

-i 
Internally 

Ilniemally 

I ~onnecied 

-i Connected I 
o

I.J/ 
I I 

I 2.J 
I 

I 
I.J .J 

~ 
NC 

,r - - -'-~24VOC -
9VOC 

5-24VOC+ - Commo

3AI

+ - I Commo InterlS-24VDC L _ _ _ P~rS~_ _ _ _
c! ~~
i Outpt 

9-44 
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DL305 I/O Specifications 

lüio.G...~INPiT=-.üiEi. '~:-'~""~-'-"""-"-


1 channel per CPU scan 
__.____...._..______mm._......_._...._.._.._..._...._... 
uccessive approximation, MAX170 

1 count (O.o:o¡ of full scle) maimum 

.05 count 

.1% of full scale atm (25°C)
__._____.H..,__._._.____~ 
7pprnC maimum full scale(including maximum

offset cliange of 2 counts) 

Nole 1: Terminate alt shields at their respective signal source. 

Note 2: To avoid "ground loop" errors, /he foltowinglransl1ifer types are reêommended: 
2 and 3 wire: Isolalion between input signal and PIS 
4 wire: Fult isolalTon belween inpul signal, Pis and oulpul signal. 

Note 3: A Series 217 O.032A fast-acting luseis recommended for 4,20mA applications. 

r - - --tern& Iv.!e~rin&- _ _ _ _

I 

I 

D I 

I 

..q¡
SWt 

+ 

I 

I 

:i 
:i 

i: .. 
q. 
3 
QJ 

o 
;; 
0. 
.. 
ri
" 

ANALOG INPUT "" 
F3-0BAD-1 ,. 

o 
:3" 
0. 

4..20mA 

C 
o 
M 

+ 
1 +


2 

+ 
3 

+ 

~ + 
6 

+ 
7 + 

B 

c
0 
M 

IL______________(5 WtdiingTyp OC PIS rcre \ 
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.~ DUOS I/O Specifications 

liotiijIljjlE$ 
l00~s maximum(2 channelS/scan) 

4VDC, Il0%, 170mA, class 2 
Yes. Use different terminals for voltage and current 

2' to 140'F (O'to 6OC) 
B-bit (1 in 256) 

4° to 15BoF (-200 to 70°C)
Single ended 

095% (non-condensing)
.50hm maximum, voltage output _._H...______.____.____.____..___._____.____H._~ 

corrosive gases permitted 
10mA minimum, voltage output (¡ 10VDC
.____~._._____.____.___~_..__~_..__.._..~.._.._~.H._ STD BlOC 514.2 
500hm max. Sohm min., current output 

._..__.__.._.._._.__.__._---_......__.__.._.._..... STD BlOC 5162 
:L.4% maximum at 25°C 

MA ICS3-30


i
o 
V 
'0 

"" Note 1: ShIelds should be connected to the OV of the module or to the OV of the Pis. 

"" Note 2: Unused vol/age and current outpuls should remain open (no connections). 
\0 

o ANALOG OUTPUT 
o Internal Module Wiring
00 i-----~;----------

D3-02DA 

CH1 1 16 1 16 0-12


I 2 32 2 32 
Channell 
is wired for I 4 64 4 64 

Current Output 8 128 8 128 

See Note 1
 t
User load 
5-550 ohms D-ACm :t

CH2 

Us er load 
:.lKohm 

CHl 

Channel 2 
is wired for 

Vokage Output 
+24V 

W 

o 
V 

o 
V 

I 

IL_______________ 
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Electronic Metering Pu~ 
Configuration 

Model 

Manual Control 
Speed (stroking frequency) and stroke length 
manually adjustable 

Bll --- 1.6 GPH (6.1Ijh) m 150 psi (10.30 Bar) 
B12 --- 2.5GPH (9.5 Vh) ---100 psi (6.90 Bar) 
B13 --- 4.5GPH (17.0 Vh) -.- 50 psi (3.50 Bar) 
B14 m 7.0 GPH (26; Vh) --- 30 psi (2.07 Bar)


Instrument Responsive / Manual Control 
Manualai:justmentfeatures of Series 81 plus switch 
conversion to external control for automatic systems. 

B71 --- 1.6 GPH (6.1Ijh) --- 150 psi (10.30 Bar) 
B72 ---2.5 GPH (9.5 Vh) --- 100 psi (6.90 Bar) 
B73 m 4.5 GPH (170Ijh) ---50 psi (3.50 Bar) 
B74 --- 7.0 GPH (26.5 Vh) m 30 psi (2.07 Bar) 
B91 --- 1.6 GPH (6.11/h) --- 150 psi (10.30 Bar) 
B92 --- 2.5 GPH (9.5 Vh) on 100 psi (6.90 Bar) 
B93 m 4.5GPH (17.0 l/h) m 50 psi (3.50 Bar) 
B94 --- 7.0 GPH (26.51/h) --- 30 psi (2.07 Bar) 

1 --------- 120 VAG, US Plug
 ~ cCW ~

2 m__.__ 240 VAG, US Plug


3 --------- 220-240 VAG, DIN Plug ~i:~~:m~:~_~~.........~2~~;;~§§¿~~:::::.~=;~:~~~~~~~~i~~§.;;:_~;¿~~~~~~~~:~~~~~

5 ____no. 240-250 VAG, UK Plug


6 ._m__" 240'250 VAG, AUST/NZ Plug
 Dimensions 
7 ------.- 220.240 VAG, SWiSS Plug


Specifications 

. Dimensions shown are 5.16' 

maximums for largest (131mm) 

available Liquid End. 

\.c. 



~."'.-__"_,_-u.m~~n.~~-._V~".__~,,,O'~O.~.=~~'~n",'",c~'m._"V_~____~ 
~',,_,.y"v,_~_~w_'~_w~~___'_'_"_"c~'Y'_'_~='"'W_'_""__'_~___'_______'_~__~____'w~'~Y~=V~=~'_'WN_w___.___.__ 

Data & Materials of ConstructionConfiguration 

0.9 Ceramic PE .375" 0.0. 

0,9 Ceramic PE .375" 0.0. 

0.9 Ceramic PE .375" 0.0. 

0.9 Ceramic PE .375" 0.0. 

0.9 3168.8. PE .5" 0.0. Vin .938" 0.0. 

0.9 3168.8. PE .5" 0.0. Vin 1.938" 0.0 

0.9 Ceramic PE .5" 0.0. Vin 1 .500" 0.0. 

0.9 PTFE 4FV PE .375" 0.0. Vin I .375" 0.0. 
0.9 Ceramic 4FV PE .375" 0.0. 

0.9 Ceramic 4FV Pi e1 4" NPTM 
0.9 Ceramic 4FV PE .375" 0.0. 

0.9 3168.8. Pipe 1/4" NPT M 

36081' 1.8 Acrvllc I PGC ,. Ceramic Fluorollm ,. 'PGC ,. IPolvnrel'" 4FV PE .375"0.0. 

36181' 1.8 PGC ,. I PGC ,. Ceram Ic Fluorofilm no PGC './Pnlvorel'" 4FV PE .375" 0.0. 

36281' 1.8 PVOF I PVOF Ceramic Fluorofilm ,. PVOF/Polvorel'" 4FV. PE.375"0.0. . . 
36381' 1.8 PVOF I PVOF Ceramic Fluorofilm ,. PVOF!PFE 4FV 

. 
liE .375"0.0. 

893.  71F8 1.8 Acrvlic I PVoF PTFE Hvnalon'" Hvoalon'" 4FV PE .5" 0.0. Vinvl .5" 0.0. 
873. 
813.-

728** 
748** 

1;8 
1.8 

PVC 

PVC 

Ceramic 

Ceramic 
Fluorofilm ,. 

Fluorofilm ,. 

PTFE 

PTFE 

4Fv 
4FV 

PE .5" 0.0. 
Pine 1/4" NPT M 

75HV 1.8 Polvoroovlene 316 8.8. Fluorofilm ,. PTFE PE .5" 0.0. Vinvl .938" 0.0. 
758** 1.8 PolvoroDvlene Ceramic Fluorollm'. PTFE 4FV PE .5" .0.0. 
76 1.8 Acrvlic I PP 316 S.8. Fluorofilm ,. HVDalon" PE .5" 0.0. Vinvl .938' 0.0. 
79 1.8 UHMW PE Ceramic Hvnàlon" Hvnalon'" PE .5" 0.0. Vinvl .500"0.0. 
277 1.8 3168.8. 316 S.S. Fluorofilm ,. 316 S.S. Pipe 1/4" NPT M 

31 OSlt 3.0 Acrvlic I PGC ,. Ceramic Fluordllm ,. PGC './Polvnrel'" 4FV PE .375"0.0. 

31181' 3.0 PGC ,. I PGC ,. Ceramic Fluorofilm ,. PGC ,. IPolvorel" 4FV PE .375" 0.0. 

894~i-
874.-

312SIt 

313SI' 

3.0 
3.0 

PVOF I ¡iVOF 

PVDFIPVDF 

Ceramic 
Ceramic 

Fluorofilm ,. 

Fluorofilm ,. 

PVOF/PolvDrel" 

PVOF/PTFE 

4FV 

4FV 

PE .375" 0.0. 

PE.375" 0.0. 
814~i- 11 S** 3~0 AcrYlic Ceramic Fluorollm ,. PolvDrel'" 4FV PE .5' 0.0; Vinvl.5" 0.0. 

12S** 3.0 PVC I PVOF Ceramic Fluorofilm'M Polvorel'" 4FV PE;5" 0.0. 
158** 3.0 Polvprel'" Ceramic Fluorofilm'M PTFE 4FV PE .5" 0.0. 
217 3.0 316 S.S. 3168.8. Fluorofilm ,. 3168.S. Pipe 1/4" NPT M 

. See front page for vonage code specications. 3FV Indicates Ihat the pump is equipped wilh an lMI Three Function Fluorollim n Is a £opolymer of PTFE and PFA. 

These Uquid Ends are available withou a 4FV. Valve (pressure relier. prtmìig aid, line drain). Polyprel.ls an elastomerlç PTFE copolymer. 

4FV Indicates thalthe pump is equippedwilh an lMI Four Functon Valve.
t To specif W NPTmale. change 'I' to 'P'. To specif black, W This diaphrgm type anti-syphonipres9Jre relielvalve Is Inslalledon 

Polyprells a registered trademark 01 lIquid.Metronlcs, Inc. 
resistant tubing, change 'I' to 'U'. To specify Bled 4FV, change 

the pump head. II provides anti-5yphon protection and aids In Ruiiilm, lIquifan, PGC are trademark at liqUid Milonlcs, Ine. 
'S' to '6'. To specify 3f. change'S' to'1'. prtmlng, even under pressure. Hypalon Is a registered trademark of E. I. du Pont de Nemours 

& Co., Inc. 

Output Information 

* MInimum outputIs based on ori(1)strke permlnute an 10% strke sellng, minimum output can be reduced fuer In extemal mode. 
Series 89 pumps maY beprogrammed !ir strokes per hour for lower output, 

~. 1998 LMI Roy - All Rights Reserved 
Printed in USA 
Specifications subject to change without notice. 
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GENERAL 
Chemical metering pumps shall be positive displacement, Liquifram ~ 

tye pumps that are UL and CUL approved. Output volume shaIl 
be adjustable while pumps are in operation from zero to maximum 
capacity of: 

B11, B71, 891 1.6 GPH (6.1 liers per hour) 
B12, 872, B92 - 2.5 GPH. (9.5 liers per hour) 

B 13, 873, 893 - 4.5 GPH (17.0 liers per hour) 
B14, B74, B94 - 7.0 GPH (26.5 liters per hour) 

Chemical metering pumps shaIl be capable, without a hydrauli
cally backed diaphragm, of injecting solutions against pressures up 
to: 

B11,B71,891 - 150psig(10.3bar) 
B12, B72, B92 - 100 psig(6.9 bar) 
B13, B73, 893 - 50 psig(3.4 bar) 
B14, B74, B94 - 30 psig(2.1 bar) 

SERIES 81

Adjustment shall be by means of readily accessible dial knobs, one for 
changing stroke length and the other for changing stroke frequency. 
Both knobs are to be located opposite the liquid handling end. 

SERIES 87 
Control of Series B7 metering pumps shall be selectable 
 between 
internal and external pulsing by means of a3-position center-offswitch. 
Stroke length shall be adjustable by means of readily accessible dial 
knob. When in external pulsed mode, Series B7imits shall accept signals 
without the use of electrcal timer or internal timer. Pressure capacity 
shall be adjustable to reduce noise, vibration and wear. 

SERIES 89

Series B9 metering pumps shall have a clear liquid crystal display.


Control shall be selectable between internal and external pulsing by 
means of a tactile keypad. Internal stroke frequency shall be adjustable 
from 1 stroke per hour to i 00 strokes per minute. Pressure capacity 

Notes: 

Specifcation ShMt

Series~B 

shall be keypad adjustable to reduce noise, vibration and wear. 
Metering pump shall be capable of dividing or multiplying pulse 
inputs from i to 999 orresponding directly or inversely to a4-20mA 
input signaL.


DRIVE 
The pump drive shall be totally enclosed with no exposed moving 
parts. Solid state electronic pulser shall be fully encapsulated and 
supplied with quick connect terminals at least 3/16" (4.75 mm) 
wide. Electronics shall be housed in chemical resistant enclosure at 
the rear ofthe pump for maximum protection against chemical 
spilage. Electrical power consumption shall not exceed 29 
watts per hour under full speed and maximum pressure condi
tions. Pump weight shall not exceed 15 lbs (6.9 kg). 

AUTOMATIC PRESSURE RELIEF 
To eliminate need for pressure relief valve, LiquiframTh shall 
automatically stop pulsating when discharge pressure exceeds 
pump pressure rating by not more than 35%. 

MATERIAL 
Chemical metering pump housing shall be of chemically resistant 
glass fiberreinforced thermoplastic. All exposed fasteners shall be 
stainless steel. Chemical metering pump valves shall be ball tye, 
with ceramic ballsl. Valve seat and seal ring shall be renewable by 
replacing the combination seat-seal ring' orcartridgevalve assem
bly. Pump head shall be of transparent acrylic) material capable of 
resisting the pumped chemicaL. Fittings and coiiections at 
pump head shall be PVC4. 

CHECKVALVESANDTU81NG 
A total of 16ft (4.8 m) of polyethylene tubing5 shall be provided 
per pump complete with compression connections. A foot valve 
with integral one piece striner shall be provided for the suction line, 
and an injectionlack pressure check valve with y," NPT male 
connection for the injection point. The injection check valve shall 
incorporate a dilating orifice which prohibits scale formation and 
accumulation of crystalline deposits. 

1. Type 316 stainless steel or PTFE may be specified. 2. Hypalon"', PTFE or Polyprel'" may be specified.
3. PVDF, PVC, Polyropylene, or Type 316 stanless steel may be specified. 4. PVDF, Polypropylene, or Type 316 stainless steel may be specified.
5. 6 ft (1.8 m) of vinyl suction tubing may be specified in place of polyethylene for the suction side only. 1/4" or 1/2" pipe thread may be specified:,.

- ,...- LMI 
MILTON ROY 

8 Post Office Squarè 
Acton, MA01720 USA 

TEL: (978) 263-9800 
FAX: (978) 264-9172 

http://ww.lmipumps.com 

Replaces same of Rev. F 7/96 
1034. G 12/99 



B Series 
LE Codes w x y Z 

71T, 72T, 75T, 3.25 (82.5mm) 8.5 (216.0mm) .65 (16.5mm) 10.70 (271.8mm)
81T, 82T, 85T 

718,728,758 4.55(115.6mm) 9.7 (246.5mm) .65 (16.5mm) 12.00 (304.8mm)
818,828,858 

74,94 3.25 (82.5mm) 8.5 (216.0mm) .65 (16.5mm) 10.70 (271.8mm) 

76,86 3.55 (90.2mm) 9.5 (241.3mm) .65 (16.5mm) 11.00 (279.4mm) 

77,97 3.25 (82.5mm) 8.5 (216.0mm) .65 (16.5mm) 10.70 (271.8mm) 

91T, 92T, 95T 3.25 (82.5mm) 8.5 (216.0mm) .65 (16.5mm) 10.70 (271.8mm) 

918,91 F8 4.55(115.6mm) 9.7 (246.5mm) .65 (16.5mm) 12.00 (304.8mm)
928, 958 

*10.8" (274mm) 
Maximum ~ 

7.5" (190mm) 

L5.70" (145mm)~ *13.8" (351mm) 
Maximum 

*Dimensions shown are 5.16" (131mm) 

maximum for largest ~

liquid erid avaiiable.These 
dimensions vary.depending


on the liquid end selected. 
-. 

*6.3" (160mm) 4.70" (119mm)
14,50" (114mm)

Maximum 

l§ 1999 LMIMilton Roy - All Rights Reserved Polyprel is a registered trademark of Liquid Metrnics IncorPrated. 
Printed in U8A Liquifram, Liquitron, Micropace are trademarks of Liquid Metronics Incorporited.
SpeCifcations subject to change without notice. Hypalon and Viton are registered trademarks of E. i. du Pont de Nemours & Co.¡lnc; 



Siemens Miltronics Process Instruments The Probe


. single package for effective liquid level measurement in open
This ultrasonic device combines transducer and electronics ina.
or closed vessels. The transducer is available in Tefzel(! or Kynar 
Flexl! making it suitable for use in a wide variety of industries. 

It's easy to install and maintain, and can be quickly removed for 
cleaning as required by the food, beverage and pharmaceutical 

industries. 

The Probe features patented Sonic Intellgencel! echo-processing 
for superior reliability. A filter discriminates between the true echo 
from the materialandfalse echoes from acoustical or electrical 
noises and agitator blades in motion. The time for the pulse to 
travel to the material and back is temperature-compensated and 
converted into distance for display,mA output and relay actuation. 
It offers a digital communications option for data. collection and 
remote access using HARP' field communicåtion protocol. 

Technical Specifcations 

Product Featiires 
· Easy to instàll, program and maintain 
· Accurate andniliable 
· Kynar FlaK.~orTefzel(! transducers available 
· Sanitary lnddelavílilable 
· Patented Sonic InteHigence(! echo-processing


· Built-in temperature compensation 

J 

;. UnMril MÍlng Terzel t1nll edeplr lor 3" flenge. 

( 
lCer Riì° Is i rugiserud lrdemirk ., El Alochem.
Tefzl.l. i .lllserud lrdemirk of Dupont 

SpeIiUons 8m subjec 10 chnge wiut noti




The Probe 

Dimensions 
hingedlid Non-Sanitary Models Sanitary Model 

electronics 

mounting 
mounting thread thread 

trnsducer 

I 61 mm I. 53mm I 61mm
 I 53mm
i- 12.4"1 i- 12.1"1 max.

i i- 12.4"1 i- 12.1"1 max. 

i 

Wiring 
3.Wire McKe,UStalidar~,ExflndeddandSaiiit~íyModels.) Display 

program mode 

segment display. i
'zrr Key 

mAoutii4-20 .Å~~~ .-..-..-.
non-isolated,750 n niaK.
 ~ -, _,.-n

power supply )- units~?L.L.L'm 
'4'Key 

connect toprotectiiieårt


nilays: drycontlict,i;lo$~d LOE/ault 

unpowered or alarmstilte 
operation status 

2 Wire Model (Staiidårdiiiid Sanitary Models) 

Rmax = VsUDplv -12V
. 20mA +


Vsupply12 to 28Vdc

ZWire McKel (Intrnsically Safe Model) 

ww.siemens-mililronics.com7ML199IADOI Pried In Canada 



Industrial Control Transformers . :'%UT~i- i ti 
The SSE -- Encapsulated Series 

The SSE Encapsulated industrial control transformers 
are epoxy encapsulated to seal the transformer windings 
against moisture, dirt and industrial contaminants. 
Extra deep, molded terminal barriers reduce the chance 
of electrical failure as the result of arcing or frayed lead 
wires. The rugged construction and proven reliability of 
the SSE design is uniquely suited for all industrial 
environments. 

Features 
. 50 - 1 000 VA, 50/60 Hz - suitable for world wide 

applications. 
. Interleaved copper windings reduce FR losses


and maximize effciency. 

. 55°C Rise, 105°C insulation system to minimize heat. 

. Epoxy encapsulated to protect cores and coils against 
moisture, dirt, and other contaminants. 

. Meets or Exceeds NEMA Standard ST 1 and ANSI 
C89.1 for load inrush capability. 

. Integrally molded, flame retardant (IEC 707 /ISO Class 
BloCks provide greater terminal contact
121 0) 

Tern:inpl.

arepandiniprovedconductivity. 
. HeavygalJge steel 
 mounting plate. 
. Mountinø dim~f1sipr;sare compatible with similar con

trol transformers. 

. SecomJary fuse holders (FB2X included for 13/32 x 
1- 1/2cartf"dges(fuses not included). 

· Factory-installed fuse holders are available (See 
WA & WB options). 

. 10 + 2 year warranty.


Accessories 

Primary .CC"RejecUon Type Fuse Holder ~ 
(Finger Safe covers not available) 

SécOndaryFuse H(ider oiily (Glass or Ceramic, Wx 114 fuse). 

SecondiiryFuse Holder only (Midget Cartdge Type, 
. 13/32" x 1W fue).


P~miiry .CC. Rejection Type Fuse Holder and Finger Safe Cover Kit 

IEC TouchproofCover Kit 

IEC Fuse Holder Adaptor Kit 

Factory Installed Fuse Holder 

ct'us~4 
Related Products 
. Linear Power Supplies


. DIN Rail DC Power Supplies 

. Constant Voltage Transformers


. Line Reactors 

SSE Mounting Profies 

.-MTG\' .- ¡

jtMTG wi--
, ------"-~~
! no 0" 1


i ,:" " "TOp. .~:! ~l,G Je
SlotSl-~ ; L D2


, ,kl 0 I --- L

.7-............._..................-.....-.........


Slot S2 j


Mounting Dimensions 

D 

H 

w 

Profile Top View 

Vìsit our website at ww.solaheviduty.com or 
128 contact Technical Services at (800) 377-4384 with any questions. 



...'" SOLAHisl.i:1UT Industrial Control Transformers 
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SBE Encapsulated Series Selection Tables 

Group 1 - 120 x 240 Volt Primary, 24 Volt Secondary, 60 Hz
 c((us~4 
l;lilÒlit. . 

50 

75 

(~~~~ 
E050E 

E075E 

(I~~.lir' 

2.72 

2.96 

3.01 

3.39 

3.99 

4.36 

2.51 íNA 

2.811 2.50 

2.021 NA 

2.10/NA 

.20 x .331 .20 x .33 

.20 x .50 I .20 x .50 

3 

3 

H1 H3 
1 3 24 

H2 H4 
1 3 24 

100 

150 

El00E 

E150E 

2.96 

3.89 

3.39 

4.5 

4.61 

4.48 

2.811 2.50 

3.74/3.12 

2.37 I NA 

2.56/2.87 

.20 x .50 I .20 x .50 

.20 x .65 I .20 x .33 

4 

6 
r12OV -: r 4-;. r 

200 

250 

300 

350 

E200E 

E250E 

E300E 

E350E 

3.89 

3.89 

4.53 

4.53 

4.5 

4.5 

5.25 

5.25 

4.79 

5.21 

5.09 

5.53 

3.74/3.12 

3.74/3.12 

4.38/3.75 

4.38/3.75 

2.87 I 3.18 

3.29/3.61 

3.10/NA 

3.54 I NA 

.20 x .65 I .20 x .33 

.20 x .65 I .20 x .33 

.31 x .711 .31 x .71 

.31 x .711 .31 x .71 

8 

9 

10 

13 
~ X2 X1 

500 E500E 4.53 5.25 6.31 4.38/3.75 4.33 I NA .31 x .851 .31 x .85 17 

750 E750E 5.56 6.38 6.93 5.32 I 4.37 4.25/5.75 .31 x .851 .31 x .85 25 

Note: Includes FB2X Secondary fuse holder. 

Group 1A - Factory installed Primary Fuse Holder Class "CC" and 
Secondary Fuse HO,lder (Glass or Ceramic, %" x 1%" fuse type). 

VA C'¡lalog Height Widïh !).~Ì!ll: MtgWídïh MtgD.aP1li . SJïilSit" ~Ì!kr!'~.S~lpNiimber (irillh) (iii(i~j (inêii). Wfiw'1 D1lD2 $1/S2 J¥¡;igl:i¡ibs) 

50 E050EWA 4.18 3.01 3.99 2.511 NA 2.02 I NA .20 x .33/.20 x .33 3 

75 E075EWA 4.41 3.39 4.36 2.81/2.5D . 2.10/NA .20 x .50 I .20 x .50 4 

100 E 1 OOEWA 4.41 3.39 4.61 2.81/2.50 2.37 I NA .20 x .50 1.20 x .50 5 

150 E150EWA 5.36 4.5 4.48 3.74/3.12 2.56/2.87 .20 x .65/ .20 x .33 8 

200 E200EWA 5.36 4.5 4.79 3.74/3.12 2.87/3.18 .20 x .651 .20 x .33 10 

250 E250EWA 5.36 4.5 5.21 3.74/3.12 3.29/3.61 .20 x .651 .20 x .33 11 

300 E300EWA 5.99 5.25 5.09 4.38/3.75 3.10/NA .31 x .711 .31 x .71 13 

350 E350EWA 5.99 5.25 5.53 4.38/3.75 3.54 I NA .31 x .711 .31 x.71 15 

Note: Includes Finger Safe covers. 

Group 1 B - Factory installed Primary Fuse Holder Class "CC" and 
Secondary Fuse Holder (Midget Cartridge, 13/32" x 1%" fuse type). 

50 E050EWB 3.01 3.99 2.51/NA 2.021 NA .20 x .33 I .20 x .33 3 

75 E075EWB 4.41 3.39 4.36 2.81/2.50 2.10/NA .20 x .50 I .20 x .50 4 

100 El00EWB 4.41 3.39 4.61 2.81/2.50 2.37 I NA .20 x .50 I .20 x .50 5 

150 E150EWB 5.36 4.5 4.48 3.74/3.12 2.56 I 2.87 .20 x .65 I .20 x .33 8 

200 E200EWB 5.36 4.5 4.79 3.74/3.12 2.87.13.18 .20 x .65 I .20 x .33 10 

250 E250EWB 5.36 4.5 5.21 3;74/3.12 3.29 I 3.1 .20 x .651 .20 x .33 11 

300 E300EWB 5.99 5.25 5.09 4.38/3.75 3.10/NA .31 x .711 .31 x .71 13 

350 E350EWB 5.99 5.25 5.53 4.38/3.75 3.541 NA .31 x .711 .31 x .71 15 

500 E500EWB 5.99 5.25 6.31 4.38/3.75 4.331 NA .31 x .851 .31 x .85 20 

750 E750EWB 7.01 6.38 6.93 5.32/4.37 4.25/5.75 .31 x .851 .31 x .85 30 

Note: Includes Finger Safe covers. 

Visit our website at ww.solaheviduty.com or 
contact Technical Services at (800) 377-484 with any questions. 129 



Industrial Control Transformers I~ $OLA.. "1M-DUT 
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SSE Encapsulated Series Selection Tables 

Group 2  220 x 440 Volt Primary, 110 Volt Secondary, 50/60 Hz 
230 x 460 Volt Primary, 115 Volt Secondary, 50/60 Hz 
240 x 480 Volt Primary, 120 Volt Secondary, 60 Hz 

c tl US~4 

75 E075 2.96 3.39 4.36 2.81/2.50 2.10/NA .20 x .50 / .20 x .50 3 Hi H3 H2 H4 
100 El00 2.96 3.39 4.61 2.81/2.50 2.37/ NA .20 x .50 / .20 x .50 4 1 3 24 1 3 24 
150 E150 3.89 4.5 4.48 3.74/3.12 2.56/2.87 .20 x .65/ .20 x .33 6 M200 E200 3.B9 4.5 4.79 3.74/3.12 2.B7/3.1B .20 x .65/ .20 x .33 B 

r :48/. r 
250 E250 3.B9 4.5 5.21 3.74/3.12 3.29 / 3.61 .20 x .65/ .20 x .33 9 

300 E300 4.53 5.25 5.09 4.3B /3.75 3.10/NA .31 x .71/ .31 x .71 10 

350 E350 4.53 5.25 5.53 4.38/3.75 3.54/ NA .31 x .71/ .31 x .71 13 ~ 
500 E500 4.53 5.25 6.31 4.3B / 3.75 4.33/ NA .31 x .85/ .31 x .B5 17 X2 X1 

-. 750 E750 5.56 6.3B 6.93 5.32/4.37 4.25/5.75 .31 x .85/ .31 x .B5 25 
1000 El000 5.56 6.3B 7.36 5.32/4.37 4.6B /6.1B .31 x .B5 / .31 x .85 32 

Note: Includes FB2X Secondary fuse holder. 

Group 2A- Factory installed Primary Fuse Holder Class "CC" and 
Secondary Fuse Holder (Glass or Ceramic, 114" x 1%,'fuse type). 

"i:aiaIQ!l !-eigbl Wi.dlh Qtpth r,t¡¡..!:tti . M!g;E1tpth slpt$i;e 
':,' ApRrl)x¡;SIi!p'"'~.; ';Ì\.~ríb~r . (ipêh) (in.c¡t)) (iriJl~) Vj,11''/~.; '01102 . S1'W .W:,!~!îì'.l!~!!).; 

50 E050WA 4.1B 3.01 3.99 2.51/NA 2.02lNA .20 x .33/ .20 x .33 3 

75 E075WA 4.41 3.39 4.36 2.Bl/2.50 2.10/ NA .20 x .50/ .20 x .50 4 

100 E100WA 4.41 3.39 4.61 2.Bl/2.50 2;37 / NA .20 x .50 / .20 x .50 B 

150 E150WA 5.36 4.5 4.4B 3.74/3.12 2.56 / 2.B7 .20 x .65 i .20 x .33 11 

200 E200WA 5.36 4.5 4.79 3.74/3.12 2.B7/3.18 .20 x .65 / .20 x .33 10 

250 E250WA 5.36 4.5 5.21 3.74/3.12 3.29/3.61 .20 x .65 / .20 x .33 15 

300 E300WA 5.99 5.25 5.09 4.38/3.75 3.10/NA .31 x.71/ .31 x ;71 13 

350 E350WA 5.99 5.25 5.53 4.38/3.75 3.54 / NA .31 x .71/ .31 x .71 15 
.500 E500WA 5.99 5.25 6.31 4.3B /3.75 4.33/ NA .31 x .B5/ .31 x .B5 30 

750 E750WA 7.01 6.3B 6.93 5.32/4.37 4.25/5.75 .31 x .B5/ .31 x .B5 30 
1000 El000WA 7.01 6.3B 7.36 5.32 /4.37 4.68/6.1B .31x .85/ .31 x .85 34 

Note: Includes Finger Safe covers. 

Group 28 - Factory installed Primary Fuse Holder Class "CC" and 
Secondary Fuse Holder (Midget Cartridge, 13/32" x 1Yz" fuse type).


3.39 4.36 2.10/NA .20 x .50 / .20 x .50 4 

4.41 3.39 4.61 2.37/ NA .20 x .50 / .20 x .50 8 

5.36 4.5 4.48 2.56/2.B7 .20 x .65 / .20 x .33 11 

200 5.36 4.5 4.79 2.87/3.1B .20 x .65 / .20 x .33 10 

250 5.36 4.5 5.21 3.74/3.12 3.29/3.61 .20 x .65 I .20 x .33 15 

300 5.99 5.25 5.09 4.3B /3.75 3.10/NA .31 x .71 1.31 x .71 13 
350 E350WB 5.99 5.25 5.53 4.3B /3.75 3.54/NA .31 x .71/ .31 x .71 15 

500 E500WB 5.99 5.25 6.31 4.3B / 3.75 4.33/ NA .31 x .B5/ .31 x .85 30 
750 E750WB 7.01 6.3B 6.93 5.32/4.37 4.25/5.75 .31 x .B5/ .31 x .B5 30 
1000 El000WB 7.01 6.3B 7.36 5.32/4.37 4.6B /6.1B .31 x .85/ .31 x .B5 34 

'ote: Includes Finger Safe covers.


Visit our website at ww.solaheviduty.com or 
130 contact Technical Services at (800) 377-4384 With any questions. 
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SBE Series Selection Tables - continued 

c((usGroup 3 - 240 x 480 Volt Primary, 24 Volt Secondary, 60 Hz
 ~4 
HêjQ~t iýlItith Qépth; MtQi\NI~lh '. );§li1p' 

,(iri,~~)n (Jj:iêti) .' 'i(ìn~BJ:' Wi/l'!2,' .'.., l:(lbs) L 24.J I ~ I1324:: 1324

50 E050D 2.72 3.01 3.99 2.51 I NA 2.02 I N/A .20 x .33 3 ~4 
100 E100D 2.96 3.39 4.61 2.81 I 2.50 2.37 I NA .20 X .50 5 

250 E250D 3.89 4.5 5.21 3.74 I 3.12 3.29 13.61 .20 x .65 11 ~X2 Xi500 E500D 4.53 5.25 6.31 4.381 3.75 4.33 I NA .31 x .71 20 

Note: Includes FB2X Secondary fuse holder. 

Group 4 - 208/240/277 Volt Primary, 120/24 Volt Secondary, 60 Hz c~us 
E77014 

/iØlglit Width Q~ptti 'M....wJ... t.jwJ..............Wi.d.....2t.Jl'NlUIQ.~Pth. 'Slòt'S,~ê" .t~X:Ship H1 H4

VA ¡t~b°1r (InSH) (¡hell) (inch) . 'I'. ' Ø1Ib2 '$11'82 gllt'(lijš) ZT 

H3 

50 E050JL 2.72 3.01 3.99 2.511 NA 2.021 N/A .20 x .33 3 

2! 
100 E100JL 2.96 3.39 4.61 2.81 12.50 2.37 I NA .20 x .50 5 

250 4.5 5.21 3.74/3.12 3.29/3.61 .20 x .65 11 rr500 5.25 6.31 4.38/3.75 4.331 NA .31 x .71 20 X3 X1

Note: Will only accept one FB2 secondary fuse holder. 

Group 5 - 208/240/480/600 Volt Primary, 120/24 Volt Secondary, 60 Hz


200/230/460/575 Volt Primary, 115/23 Volt Secondary, 60 Hz c~us 
E77014 

H4i. 'X4r-
.i (BO)


H3 
24 +~)I. 

120 (480. 240 2()100 4.5 4.48 3.74/3.12 2.56/2.87 .20 x .65 8 

150 4.5 5.21 3.74/3.12 3.29/3.61 .20 x .65 11 
X2 

24 i.i. 240. 2()
250 5.25 5.53 4.38 I 3.75 3.541 NA .31 x .71 15 H1" · · . X1

o 60Hz


500 E500JN 5.56 6.38 6.93 5.32/4.37 4.25/5.75 .31 x .85 30 

Note: Will only accept one FB2 secondary fuse holder. 

Visit Qur website at ww.soLaheviduty.com or 
contact Technical ServIces at (800) 377-4384 with any questions. 131 
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IPS CARBON STEEL PIPE - GROOVED COUPLINGS 

VICTAUlIC" IS AN ISO 901 CERTIFIED COMPAN 

Style 77 Standard Flexible Coupling 

PRODUCT DESCRIPTION 
Style 77 couplings are designed with cross-ribbed construction to provide a strong component for 
pressure piping systems. Sizes 3/4 -12" (20 - 300 mm) are two-piece housings. Sizes 14 - 22" (350
550 mm) are cast in four identical segments, with larger sizes cast in six segments. This eases handling 
and assures concentricity. 

All sizes are provided with plated bolts and nuts. Galvanized and stainless steel housings are also 
available. 
Independent testing has shown the Style 77 coupling to be an effective stress relief and vibration 
attenuation device providing performance superior to braided steel and elastomeric arch-type 
connectors when used in close proximity to the source of vibration. Refer to 26.04 for vibration 
information. 

Independent testing has shown that Victaulic Style 77 and 75 flexible couplings and Style 07 Zero-Flex'" 
rigid couplings provide exceptional functionality during and after earthquake conditions. Refer to 26.05 
for further information. 

~ ~
~ 
See Victaullc 

pUbli""tion 10.01 
EXBggerated f(J clarify for details. 

DIMENSIONS 

Max. Max. Allow. Deflect. Fr. 
Pipe Size Work End Pipe Cd it Dimensions 

Boltut Inches/milimeters Aprx. 

tm~ 
Wgt.

Nominal Actual Pres. Load Endt Per Pipe No. . Size Each 
Diameter Out. Dla. PSI' Lbs.' Sep. Cplg. In.It Inches Lbs. 
InJmm InJrm kPa N InJmm Deg. mmlm mm X Y Z kg 

3/_ 1.050 1.000 865 0-0.06 2.13 4.00 1,75 1.1 
0-1.6 3" -24' 0.72 

2 - '/B X 220 26.7 6900 3850 60 54 .. 102 44 0.5 
1 1.315 1;000 1.360 0-0.06 2" -43' 0.57 

2 - 'IB X 2 
2.38 4.12 1.5 1.2 

% _12" Sizes 25 33.4 6900 6050 0-1.6 48 61 105 44 0.5 
1'1_ 1.660 1.000 2.160 0-0.06 2' -10' 0.45 2 -'I, X 2'1, 

2.65 5.00 1.88 2.0 
32 42.2 6900 9610 0-1.6 38 67 127 48 0.9 

1'1' 0.40 3.13 5.38 1.88 2.1 
40 

1.900 1.000 2.835 0-0,06 1'-56' 2 - 'I, X 2'1, 7948.3 690 12615 0-1.6 33 137 48 1.0 
2 2.375 1.000 4.430 0- 0.06 1'-3l 0.32 2.6 

50 60.3 6900 19715 0-1.6 26 2 - 'I, X 2'1, 
3:63 5.88 1.88 

92 149 48 1.2 
2'1, 2.875 1.000 6.490 0-0.06 1'-15' 0.26 

2 -,1, X 2'1_ 
4.25 6.50 1.88 3.1 

65 730 6900 28880 0-1.6 22 108 165 48 1.4 
3.000 1.000 7.070 0-0.06 4.38 6.63 1.88 3.276.1 mm 0-1.6 1'-12' 0.26 

2 - 'I, X 2'1_ 111 16876.1 6900 31460 22 48 1.5 
3 3.500 1.000 9.620 0-0.06 1'-2' 0.22 5.00 7.13 1.88 3.7 
80 88.9 6900 46810 0-1.6 18 2 - '12 X 2'1_ 127 181 48 1.7 

3'1, 4.000 1.000 12.565 0-0.06 0.19 2 - 'I X 3'1_ 
5.63 8.25 1.88 5.6 

90 101.6 6900 55915 0-1.6 0" -54" 
16 143 210 48 2.5 

4 4.500 1,00 15.90 0- 0.13 1'-36' 0.34 6.13 8.88 2.13 6.7 
100 114,3 6900 70755 0-3.2 28 2 - SIB X 3'1_ 156 226 54 3.0 

4.250 1;000 14.180 0-0.13 1'-4l 0.35 2.13 11.0108.0 mm 108. 690 63100 0-3.2 29 2-16 X 82.5 6.00 8.63 
54152 219 5.0 

5 " 5,563 1.000 24.300 0- 0.13 l' - 18' 0.27 7.75 10.65 2.13 10.6 
23 2- 'I_ X 4'1_ 197 270 54125 141.3 6900 108135 0-3.2 4.8 

5.250 1.000 21.635 0-0.13 1'-2,l 0.28 2 -20 X 108 7.63 10.38 2.13133,0 mm 133.0 
10.0

690 '96275 0-3.2 24 194 264" 54 4.5 
5.500 1.00 23.745 0-0.13 0.28 8.63 10.65 2.13 10.0139.7 mm 139.7 690 105665 0.3.2 1'-18' 

24 2 - 20 X 108 219 270 54 4.5 
6 6.625 1.000 34.470 0-0.13 8.63 1188 2.13 12.01'~5' 0.23 

2 - 'I_ X 4'1_ 219150 168.3 6!K 153390 0-3.2 18 302 54 5.4 

159.0 mm 
6.250 1.000 30,665 0-0.13 l' -9' 0.24 13.2 
159.0 690 136460 0-3.2 20 2-20 X 108 

8.63 11.50 2.13 
6.0219 292 54 

6.500 1.00 33.185 0-0.13 0.23165.1 mm 
165.1 690 147660 0-3.2 1"-.6' 19 ' 2.. 'I. X 4'1_ 

8.88 1163 2.13 13.2 
226 295 54 6.0 

Table continued on page 2. '1 (! Refer to notes on page 2. 
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DIMENSIONS 

Max. Max. Allow. Deflec Fr. It Dimensions 
Pipe Size Work End Pipe Cd BoIlIut Inclimlllmeers Aprx. 

WgI. 
Nominal Actl Pres. Load Endt Per Pipe No. . Size Each 
Diameter Out Dla. PSI' Lbs.' Sep. Cplg. In.!t. Inches Lb. 
InJmm InJmm kPa N InJmm De. mml. mm X Y Z kg 

8 § 8.625 800 46,740 0- 0.13 0.18 1100 14.75 2.50 20.8 
200 219,1 5500 207995 0- 3,2 

O' -50' 14 2 - 7/e X 5 279 375 63 9,4 

10 § 10.750 800 73,280 0- 0.13 0'-40' 0.14 2 -1 X 6 
13.63. 1713 2.63 31.1 

250 273,0 5500 326100 0-3.2 12 346. 435 67 14,1 

12 § 12.750 800 102,000 0-0.13 0.12 2 -1 X 6'/, 15.63 19.25 2.63 27.8 
0' - 34'
300 323.9 5500 45390 0-3,2 9 397 489 67 12.6 

14 - 22" Sizes 14 14.000 300 46,180 0-0.13 0'-3" 0.11 4 -1 X 3'/2 422 
16.63 19.88 2.88 35.6 

350 355.6 2065 205500 0- 3.2 9 505 73 16.1 

15 15.000 300 53.000 0-0.13 17.88 21.63 3.00 48.8 
0-3.2 . 0' -29' 0.10 4 -1 X 5'/,375 381.0 2065. 235850 9 454 549 76 22.1 

16 16.000 300 60.320 0-0.13 0.10 19.00 22.13 3.00 51.1 
400 406.4 2065 268425 0- 3.2 

O' - 27' 9 4 - 1 X 3'/, 482 562 76 23,2 

18 18.000 300 76.340 0-0.13 0.08 21.38 24.50 3.13 64.4O' - 24' 4 -1 X 3'1'450 457.2 2065 339710 0- 3,2 7 543 622 80 29,2 

20 20.000 300 94.000 0-0.13 0.08 4 _1'/. X 4 
23.63 27.25 3.13 91.2 

500 508.0 2065 418300 0.3.2 0' - 22' 
7 60 692 80 41.4 

22 22.000 300 114.000 0-0.13 0.0 25.75 29.50 3.13 92.0 
550 559.0 2065 507300 0- 3,2 0' - 19' 6 4 - 1'1. X 4 654 749 80 41. 
24 24.000 250 113.000 0-0.13 0'-18' 0.07 6 _1'/. X 4 

27.75 31.25 3.13 94.0 
24" Sizes 600 609.6 1725 502850 0- 3.2 6 704 794 80 42.6 

§ Couplings 8. 10. 12' (200. 250.300 mm) sizes available to JIS standards. Re(er to Section 06.17 (or details. 
't(§ Re(er to notes below. 

NOTES 
. Working Pressure and End Load are total. from all internal and external
loads, based on standard weight (ANSI) steel pipe. standard roll or cut grooved in accordance with Vic
taulic specifications. Contact Victaulic lor performance on other pipe. 
WARNING: FOR ONE TIME FIELD TEST ONLY, the Maximum Joint Working Pressure may be increased to 1 ~ times the figures shown. 

.t Allowable Pipe End Separationand Deflection figures show the maximum nominal range o( movement available at eachjoint (or standard roll grooved pipe. 
, Figures (or standard cut grooved pipe may be doubled. These figures are maximums; (or design and installation purposes these figures should be reduced by: 50% (or '/. - 3'/,. 

(20 - 90 mm); 25% (or 4' (100 mm) and larger.) 
(§ Number o( bolts required equals number o( housing segments. 
Metric thread size bolts are available (color coded gold) (or all coupling sizes upon request. Contact Victaulic (or details. 
WARNING: Depressurize and drain the piping system before attempting to install. remove. or adjust any VictauliC piping products. 

MATERIAL SPECIFICATIONS 
Housing: Ductie iron conforming to ASTM A-395, grade 65-45-15, and ASTM A-536, grade 65-45-12.


Housing Coating: Orange enamel 
. Optional: Hot dipped galvanized and others


Coupling Gasket: (specify choice'H 
. Grade "E" EPDM


EPDM (Green color code). Temperature range -30°F to +230°F (-34°C to + 110°e). Recommended for 
hot water service within the specified temperature range plus a variety of dilute acids, oil-free air and 
many chemical services. UL classified in accordance with ANSI/NSF 61 for cold +86°F (+30°C) and 
hot + 180°F (+82°C) potabfe water service. NOT RECOMMENDED FOR PETROLEUM SERVICES. 

. Grade "T" nitrile 
Nitrile (Orange color code). Temperature range -20°F to + 180°F (-29°C to +82°C). Recommended for 
petroleum products, air with oil vapors, vegetable and mineral oils within the specified temperature 
range. Not recommended for hot water services over + 150°F (+66°C) or for hot dry air over + 140°F 
(+60°C). 

'Services listed are General Service Recommendations only. It should be noted that there are services for 
which these gaskets are not recommended. Reference should always be made to the latest Victaulic 
Gasket Selection Guide for specific gasket service recommendations and for a listing of services which 
are not recommended. 

Bolts/Nuts: Heat treated carbon steel, zinc electroplated to ASTM B633, track-head conforming to 
physical properties of ASTM A-183 minimum tensile 110,000 psi (758340 kPa). 

tSupplementallubricant is recommended for services installed at or continuously operating below OaF 
(-18°e). . 
. Optional: Type 316 stainless steel, Grade B-8M, Class 2.


) This product shall be manufactured by Victaulic Company. All prducts to be installed in accordance with current Victaulic installation/assembly instrctions. 
Victaulic reserves the right to change product specifications, designs and standard
equipment withut notice and without incuring obligations. 

Style 77 Standard Flexible Coupling 2 



ATTACHMENT 8: 
O&M MANUAL FOR PV-810 GRANULAR ACTIVATED CARBON SYSTEM 
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