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INTRODUCTION 

This manual was prepared to provide detailed information for the operation and maintenance of 

septic tank soil absorption system 2607EQ. Included are procedures for both normal system 

operation and off-normal operation. The procedures include type and frequency of required 

maintenance and corrective actions to return an off-normal condition to normal operation. 

SYSTEM DESCRIPTION 

The wastewater treatment facility consists of a septic tank, a dosing/pumping chamber, and three 

pressure distribution soil absorption fields. Each soil absorption field is designed to accept 50 % 

of the maximum daily flow. Two of the three constructed fields are in operation at any one time. 

The design provides for the future construction of a fourth field if one of the constructed fields 

fails . The maximum daily design flow is 14,300 gal. The system location is shown on the Site 

Plan. (See Appendix A.) 

SYSTEM OPERATION 

A. NORMAL OPERATING CONDITIONS 

Raw sewage enters the septic tank and departs through installed effluent filters to the 

dosing/pumping chamber. Each duplex alternating pump pressurizes one 50% soil 

absorption field. Flow is directed to the soil absorption fields through the valve vault. 

Pump control is through timers with float switch over-ride. 

Operation Sequence 

• Effluent enters the dosing chamber. Simultaneously, the dose clock commences a 

6-hour cycle. 

• A dose volume of 3,530 gal energizes the dose float switch. 

• If the dose clock indicates a 6-hour or greater elapsed time since the last pumping 

cycle, the primary pump is activated and operates for a period of 3 minutes and 

1 5 seconds. If a pump run timer malfunctions, a low-level float switch will shut off 

the pump before the pump runs dry. 

OMM-200.TD.1992 - 1 - 06/93 
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• Upon completion of the pumping cycle, the pump alternator selects the other pump 

as the primary pump. The dose clock is,reset to zero elapsed time . 

• The cycle is repeated. 

• The primary pump will not run unless .b.Q1h the dose clock and the dose volume 

float switch are activated. This ensures a uniform distribution to the two active soil 

absorption fields. 

• The dosing chamber is sized to accept a total effluent volume of 10,850 gal prior to 

activating an alarm signal. This volume provides storage for peak flow periods 

between timed dose cycles and a power or pump failure occurence . 

B. OFF-NORMAL OPERATING CONDITIONS 

An accumulation of more than 10,850 gal of effluent in the dosing/pumping chamber will 

activate an alarm signal. The signal is a local audible alarm and magenta strobe, light. 

Continued filling of the dosing/pumping chamber will activate the second pump, which w ill 

then pump the contents of the dosing chamber into the soil absorption field. 

Two possibilities exist for this off normal event: 1) an extreme peak flow within the 

6-hour timed cycle; 2) failure of the primary pump. The second possibility is the most 

probable. Corrective action should commence as follows: 

• Attempt to manually operate the primary pump. Successful pump operation in the 

manual mode would indicate a malfunction in either the floats, the dose timer, or 

the pump run clock. 

• Failure of the pump to operate in the manual mode would indicate either an absence 

of power to the pump or a mechanical problem possibly necessitating the removal 

of the pump for repair. 

In the unlikely event of the mechanical failure of both pumps, emergency pumping of the 

dosing chamber by pumper truck(s) must be initiated immediately and the Manager of 

Sanitary Systems Maintenance notified. The Manager of Maintenance Integration and 

OMM-200.TD.1992 - 2 - 06/93 
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Material Support will be notified to reduce or stop all discharge to minimize pumping costs 

during repairs (buildings served are listed in Appendix 8). Pumper truck disposal of the 

effluent must then be continu.ed until at least one pump is restored to normal service. It is 

important to restore both pumps to normal service at the earliest possible time to minimize 

the overloading of one of the soil absorption fields. 

Any off-normal event shall be reported immediately to the Washington State Department 

of Health, 924 West Sinto, Spokane, WA 99201-2595, telephone (509) 456-2490. 

PERIODIC INSPECTION 

Regular inspection of key system components is necessary to ensure the system integrity for the 

system design life. These periodic inspections are recorded on an Inspection Record Form 

(Figure 1 ). These inspection points are described as follows. 

Pumps 

Visual Inspection: Observe the control panel for a seal failure warning. If active, pump service is 

required. Remove pump and service per manufacturer's direction. 

Pump Controls and Electrical Panel 

Float Switch Operation: Manually rotate all four float switches to determine the contacts make 

and break in accordance with their design function. Recover each float switch by reaching into 

the dosing chamber with a hooked stick and fish each float line to the ground surface. 

• The lowest float shuts off the pump(s). 

• The second lowest float activates the lead pump on. 

Note: The lead pump will only start if "On Delay" timer is active. 

• The third lowest switch activates the alarms (both audible and the strobe light). 

• The highest float switch activates the "Emergency Pump On" and by passes the "On 

Delay" timer. 
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INSPECTION RECORD FORM 

Pumps 

Visual Inspection Monthly 

Pump Controls and Electrical Panel 

Check Float Switch Operation Annually 

Check Timer Operation Annually 

Manually Operate Controls Annually 

Check for Moisture and Corrosion Annually 

Distribution System and Drainfields 

Inspect Monitor Ports Monthly 

Inspect Valves for Corrosion Semi-annually 

Exercise all Valves Annually 

Switch Fields in Operation Semi-annually 

Septic Tank 

Check Sludge Level Annually 

Check Floating Solids Level .. Annually 

Clean Effluent Filters Annually 

Check Inlets and Outlets Annually 

Cycle Counters 

Record Pump Cycles 

Pump 1 Weekly 

Pump 2 Weekly 

Average Daily Flow Weekly 

FIGURE 1 
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Timer Operation: Verify that both timer relays are operating as designed. 

• The "Interval On" timer is to be set at 195 seconds. This relay is a Syrelec HR2 series 

with an "H" time range. Verify that the adjustable settings on the face of the timer are 

properly set. 

• The "On Delay" timer is to be set at 6 hours. This relay is a Syrelec AR2 Series with an 

"H" time range. Verify that the adjustable settings on the face of the timer are properly 

set. 

Manually Operate Controls: Operate each pump "Off-On-Auto" switch. Determine that the switch 

functions as designed, i.e., the connection is broken in the "Off" position, the pump actually 

starts in the "On" position, and the pump circuits are active and waiting for the other controls to 

start the pump in the "Auto" position. 

Check for Moisture and Corrosion: Visually inspect the control panel cabinet for moisture 

intrusion. Visually observe all wire connection points within the control cabinet for visible 

corrosion. Report any evidence of moisture intrusion, electrolysis, and/or corrosion , noting 

specific wire connection points via wire numbers. 

Distribution System and Drainfields 

Soil Absorption Monitor Ports: Six monitor ports are located in each 50% soil absorption field. 

Follow Preventive Maintenance Procedures, "Septic Tank Inspection and Drainfield Integrity," 

paragraph 3.2. (See Appendix C.) 

Inspect Valves for Corrosion: The valve vault contains nine valves. These valves are normally 

only operated semi-annually. Visually observe each valve for evidence of electrolysis, rust, and/or 

corrosion. Report all evidence of electrolysis, rust, and/or corrosion by valve number attached to 

each valve. 

Note: The valve v~ult is defined as a confined space. Follow the requirements of WHC-CM-4-3, 

Standard W-13, Rev 1 and Guide W-13, "Confined Space Entry," for entry into the vault . 

OMM-200.TD.1992 - 5 - 06/93 
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Exercise All Valves: The valves are lever-lock quarter-turn butterfly valves. Prior to exercising all 

valves, lock and tag both pumps off to prevent undue pressure accumulation during the valve 

exercising. Remove lock and tag when valve exercise is complete. 

Switch Fields in Operation: Observe valve position at the outset of this operation . From the 

operations schedule in Appendix E and/or the operations schedule posted in the valve vault, 

determine the field cycle in service. Reset valves to the succeeding field cycle . 

Septic Tank 

Sludge Level and Tank Floating Solids: Follow Preventive Maintenance Procedure, "Septic Tank 

Inspection and Drainfield Integrity," paragraph 3.1. (See Appendix C.) 

Effluent Filters: Check and clean in accordance with manufacturer's recommendation. (See 

Appendix D.) 

Inlets and Outlets: Visually inspect the inlet and outlet device(s) within the septic tank. Ensure 

that the devices are in place and functioning with no visible clogging or physical damage. 

Cycle Counters 

Pump Cycles: Record the total number of cycles for each pump on the Inspection Record Form. 

Average Daily Flow: Compute the total volume of wastewater processed during the interval t o 

ensure that the daily design capacity has not been exceeded. The following is an example : 

C = Total cycles for both pumps 

Q = Average daily flow in gallons 

V = 3,530 gal discharged per cycle 

D = 14,300 gpd (design capacity) 

0 = C•V/number of days between readings 
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Example Problem: 

Assume: Pump 1 cycle counter reads 125 and Pump 2 cycle counter reads 127 on a 

Monday morning . 

The following Monday morning, Pump 1 cycle counter reads 137 and Pump 2 cycle 

counter reads 140. 

Therefore, the total cycles for the 7-day period is 25 . 

Q = 25•3530/7 

Q = 12,607 gpd 

Conclusion: The system is operating within the daily design flow of 14,300 gpd . 

Annually, submit the completed Inspection Record Form to the Washington State 

Department of Health, 924 West Sinto, Spokane, WA 99201-2595. 

REFERENCES 

1. Preventive Maintenance Procedure, "Septic Tank Pumping," prepared by Westinghouse 

Hanford Company Maintenance Engineering Services, Document No. 1231 , Rev. 0 , 

Change A. 

2. Preventive Maintenance Procedure, "Septic Tank Inspection," prepared by Westinghouse 

Hanford Company Maintenance Engineering Services, Document No. 1233, Rev. 0 , 

Change A. 
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MAINTENANCE ENGINEERING SERVICES 

PREVENTIVE MAINTENANCE PROCEDURES 

SEPTIC TANK INSPECTION AND DRAINFIELD INTEGRITY . 

1.0 PURPOSE 

Establish uniform criteria for septic tank inspection in order to determine tank integrity and 

need for pump out. Drainfield inspection shall reveal its level of performance. 

2 .0 GENERAL REQUIREMENTS 

2.1 GENERAL SAFETY 

2.1. 1 A septic tank is a confined space. Follow the requirements of WHC-CM-

4-3, Standard W-13, Rev 1 and Guide W-13, Confined Space Entry (KEH 

Procedure IS 1 OC) for entry into the vault. 

2.2 EQUIPMENT REQUIREMENTS 

2.2.1 Scum measurement device (see Attachment 1 ). 

2.2.2 Sludge measurement device (see Attachment 2). 

2.2.3 Measuring device (tape measure). 

2.2.4 Illuminating device (flashlight) . 

2.3 REFERENCES 

2.3 .1 Onsite Wastewater Treatment and Disposal Systems, EPA 625/1 -80-01 2. 

2.3.3 Manual of Septic Tank Practice, U. S. Dept. of Health Education & 

Welfare . 
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3.0 PROCESS 

3 .1 SEPTIC TANK INSPECTION 

3.1. 1 Remove riser cover adjacent to the compartment divider (see 

3 .1.2 

3.1.3 

3.1 .4 

3 .1.5 

3.1.6 

3.1.7 

Attachment 3). Depending on the septic tank configuration, there may be 

more than three risers. Perform visual inspection to determine if PVC 

effluent outlet (see Attachment 3) exists and is in good condition . 

Insert scum measurement device with hinge closed, cord pulled taut and 

the flap facing toward the drainfield into the septic tank approximately 8 ' 

from the top of the riser. 

Release the cord to open the flap and raise the device until resistance is 

felt from the bottom of the effluent outlet (see Attachment 3) . Obtain 

measurement to the top of the riser and record the value in number 1 on 

the Septic Tank/Drainfield Evaluation Form (Attachment 4) . 

Turn scum measurement device 180 degrees and raise gently until 

resistance is felt by the bottom of the scum layer (see Attachment 3) . 

Obtain a measurement to the opening of the septic tank riser and record 

this value in number 2 of the Septic Tank/Drainfield Evaluation Form. 

Insert sludge measurement device to the bottom of the septic tank . Hold 

in place for a few minutes to allow sludge to absorb into the towel. 

Remove device and measure the depth to which sludge absorbed into the 

towel. Record this value in number 4 of the Septic Tank/Drainfield 

Evaluation Form. 

If the value for number 3 on the Septic Tank/Drainfield Evaluation Form is 

3" or less or the value for number 4 is 8" or more then pump septic tank. 
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3 .1.8 Restore site. 

3 .2 DRAINFIELD INSPECTION 

3 .2 .1 

3.2.2 

3.2.3 

Conduct walkdown to visually inspect field to ensure no saturated areas 

and locate monitor tubes (see Appendix A). 

Remove cap and using a strong light source (sun directed via a mirror 

works best) observe the presence or absence of moisture at the bottom of 

the monitor tube. Through the monitor tubes, visually inspect liquid levels 

in the bed and record condition on the Septic Tank/Drainfield Evaluation 

Form. 

If standing liquid exists, remedial action may be required. Notify 

Maintenance Engineering for further evaluation and an· action plan. 

3.3 DISPOSITION 

3.3.1 Return Septic Tank/Drainfield Evaluation-Form to the Maintenance 

Manager. 

3.3.2 

4.0 RECORDS 

Document 

Septic Tank/Drainfield 
Evaluation Form 

If septic tank pumping is required , maintenance must ensure that 

backflushing of the septic tank also occurs to remove all sludge and scum. 

OAR/ Record Submittal Record Retention 
NOAR Responsibility Responsibility 

NQAR Performing Environmental 
Organization Engineering 
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5.0 ATTACHMENTS 

1 Scum Measurement Device 

2 Sludge Measurement Device 

3 Septic Tank Profile 

4 Septic Tank/Drainfield Evaluation Form 

C-5 



NOTES: 

EYESCREW 
PLACED APPROX. 
EVERY 611 ON 
POLE AND 
SHOULD BE 
PLACED ON 
FLAP AS SHOWN 

~CORD 

POLE 

-- EYESCREW 

WEIGHT 

FLAP 

HINGE 

WEIGHT 

1. POLE AND FLAP TO BE 
111 

x 2" WOOD CONSTRUCTION. 

2. MEASURING TAPE SHALL 
BE ATTACHED TO POLE WITH 
THE ORIGIN AT THE HINGED 
ENO. 
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! II CORD FED THRU 
ALL EYE SCREWS 
AND ATTACHED TO 
WEIGHTED END OF 
FLAP 

C 

C 

9°-0
11 

POLE 
FLAP 

SCUM MEASUREMENT DEVICE 
NTS 

Attachment 1 

C- 6 



1 "¢ OR LARGER 
POLE (I.E. CLOSET 
ROD) 

ROUGH WHITE 
TOWEL TO BE 
ATTACHED TO 
POLE TO A 
HEIGHT OF 
APPROX . 3' 

NOTES: 

1 2' -o" 

1. TOWEL TO BE REPLACED 
AFTER EACH USE. 
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POLE 

SUGGESTED ATTACHMENT 

INSERT TOWEL THROUG H 
KERF AND WRAP TIGHTLY 
AROUND. SECURE LOOSE 
END WITH ELECTRICAL 
TAPE. 

SLUDGE MEASUREMENT DEVICE 
NTS 

Attachment 2 
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GROUND UVEL 

-Wl~i' ,_ .. 
TANK COVER 

l , 

SEPTIC TANK PROFILE 
NTS 

Attachment 3 
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SEPTIC TANK/DRAINFIELD EVALUATION FORM 

Date ------
Location ----------
Personnel performing inspection. _____________ _ 

1. Depth to bottom of effluent outlet 

2 . Depth to bottom of scum 

3. Distance of scum from 
bottom of baffle (subtract 
#2 from #1) 

4 . Depth of sludge 

5. Vault integrity 

6. Liquid depth in monitor tubes 

Location Condition (i.e. , dry, moist, liquid depth) 

Attachment 4 
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. . . , ,. ' . Mooel #AlOO 

Zabel 11'1dustrieS. .:,, _;_:::,i 

1n·terr,cit;i~_rla1~. Ltd. 

REMOVES SOUOS :i ·• · · · 

utlllzing over 198 fee~·~f flltering·_capac_ity;" ;;"' ;r·· 
' ;: c. I • -1;,j ;,., "• 

INCREASES EFRCJENCY · · .,, -r·. >. • .. 

over 198 feet of settling capacity In a 1 foot , ,. 
wide space 

1 
.. ·• :'.! ; :, .. 

PROTECT DRAINAGE AaDS . . ,{ :I .: 
solid-reduced effluents drain away faster • 

. ·_. . . j-. ·. , , i_-1. •, ' .11,-. 

·, t I , h 1 : ., , 

t'·•. ·· !I! 
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•'OTILJZESj=LOW ' ,· ,t,,•• · I I . 

.: · tJ"le•Zabel qisc dam•concept slows internal 
. 'llel~it,. but increases,etrectlve:n-:--ss. 

".. . . 
' ' f .,. • • ' 1 •• ' , , •, , ' , · l ' 

INCR~ES EFFt.UENT ·auALITY 
ntdu~ing ~'-\spende;d;solids In the 

. . e-tfluent dl~rg•~ · · : 
.· 1 " :· . :·· • • • - ,, . . ' . ' ': 

EASY INSTALLATION .. 
:i! :, . Just ~lides in any ' 41/2 if'ch .outlet opP.ning 

, :: ,', • I~ ,,: ' 1i ;I . { , • ,, I{ '. '~ , ' I 

, ,. •, ~ . • ! i ,'I, .,,, ,• 

.- -
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ZABEL DISC DAM FILTER ;PLATE 

WHC~SD-LQ9t-OMM-001 ; Rev. 0 

Repl~c.et~e '.dirty cartridge with a clean on.e, place 
~edi"Y;:pa,rtr,i.dg~ in~ plastic bag and spray a~ w jth 
~~h~se•.~.~;y,0

1
yr,:s,l;lop. : /, ; 

I • ,. I -+4 ' ~ I ~, ,,. I I .. , ·, ' ' ' 1•· I' I .• 

,,.'' . '., .,1 ·:U1
16"J r 11-13/16• •1A-1·• ," .. . ! 

• w , • , ,r 4!762cm 30.004cm 1/4 , 
. , • ' 6.JSDcm 

~~~#~~> t · _ .... :·. ~ . ·.1· ! ~ ~· ·· , .. : 
•._:.,, _ .. ] ·; t•"A ' .1 .,, . . ' ' ·, .. ' 

I ,. ,, : I !: , ·: :;'/ ;~ ••, r •i• . i 

. s•·~-o·-ld'.r':.:.,+.J~'.'!. . , . , , .. . , . '1'_·· . ' : .• .... I· 
The Za~el disc 'dam a~m~ly !easilt :s1lld~l1n 't~ 1zk~1-~ .. .1.~~,~m·i,: ,... ··.J;·\:--~·: '' /· 1

, ',' : :, ' ·, : • '. .: !t , : .;. • 
~:·•"":~ · • ·.·•I .• ·., .. , i , .1 ,: ,ai. i,· · ·· 1· ,h .l. 

the sturdy case. 'rou can readily see how Influent ;·:~t.·,': ; .·. ~·, ··i .. ,. , , · - .. :,,; · ; I · ·1, ·. :· ' ;I ·: .· :' 
th the bo f he I flit --4 l·- • II, · , · · .,' •' . I 1 , ,·':., . ',, \_; .. . 1 .' 16• ', enter.s ru open ttomo t caae, • e,..,_ , .. •, ; , ''·i : ,1· ... 1 .· 1 1. , .. , • . , . 

as the llquld oc:• es th,,._ the Zabef disc dams, and '!,• : ; . ...:~~, , _ L .. _ ~ 1·•' , · : ·. ':·, · , ;t' .. I 40.64cm 
suspended ~ds then fall back to the bottom of i~~ •.:.: ~ i=.;;-;:: ' : I ,;: ~ ( •• ,,:.;;·,I : .r ..I' 
th tic ta k llt!ctl ta k :th'· :, 1, tr th• ~- •'· i,~- i . 1 '11 •· , · t • •• ,· 1 · .. , ... . •' I ,,1 1 ' 

e aep n _or,, co ~n n i l, rqug ' · ·,, , ·;r.; .. t•,;' :t .-,~-1 1 1 , !:··· , ,,.,, I J' •' 1 
return hole-. The clarified liquid 11~;.pn,..lq ·•.th_e, i\il/"·1.,ry~ _t,1~1 1 l, 

1
, \ ,:i: ., .. 1 . . i :I 

next:stage(or1hedralnagefleld)throug· htne_ ~d~ , ;,.-l.if·: ,• .i • · • • , ;/-' ... · 1,r. · ', :.,.: 
,I \;~_/L •· .. •~"""-~t,ea: r- i •"' , , .. , .. ,:1 •,:•1.• ,· ·,·,:; ' ·'· ,1! ., 'MIii effluent openhiag. ! T: '.;/,;'1 : 171ba.(IUll41 : .... - -- - ·- - - - - - · , 

' ' ' 1 l"ll ::!~,l~~-1 I; ·,, {;, i ,· ' ... 6'' '" '· ., ... : 1·· 11 ,I ,1. . ~:!::l :,~~~ . . . 
.. • ., , .,. .. thtt:.::ii~,~• .!,;/;· / .,:\J•~.·r: I .. • · · ~: -•. : 1,:1..:318• ' ·:r : 1' 1~ : • i .... 1

1
• 

:' ., : t, q ,•, 1 ' ,., .. I · •. " ' • • ' n . • . 28 893c ---- I 
. • . ..., ~, - .... , .: .. ;l ~ .. ~ 11• , ~- -1·. ·1 l· .. ,. ••·} .: •1 · , r .. m . 

I ··: :;;i Fcir'Mor~.;lnf~rmation z· ···J ",. I !', , ··•A ' . j t ' • • 
; • I ·., · " : . :·\ Contact: ' a :··,ft,• ei. :.- n :~ .US ri.es '.: f ' 

'! !' ' ; , ,:j l;O( rn,a,tiohal, Ltd":1'' 

.. . . ;. ; . I · 369.~ .. ~h~ry,beli-117n: .~n~·~, $~ite si 2 • Louisville, KY; ~P24.1 
:1,~1~,~~~~~-:<J62'3J_. pr :,1 ,~~0r-221 ~s742 · · · 

PatenfNo. 4710295: '. '' ''· • 
;, ;, ... 

'I : • ' 
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1 
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GREASE TRAJP . JN.STALLATION FEATURES 
- • • . • • f • ' I ; . : ,., . . ' I ' . -~ I· .. . ' . ·. 

-. . -- ·, . Mdder ·A 1300 ' = ·1 ; ·32" , 1Filtration 
• .. , ; •• • · ' ., • f· J

1
1 I 

1 
_ • . , 

1 
, 

0 
• 

0 
f • •l I o •! • .. -:~ , • .. • t ' 

. . : . ·;: . . •' ---~ . 
. . I ·. 

• • ' I 'f I ' • : •• , : ~ • 

•, -
... •··· : . . . . ·, . .. ! , • I 

' . . 

• PR_.OTECT.S T~:~ j.:;~·~\'IR0
1~1~~NT~ 1 : • · ; - . ; -~- _ _ .• - - . 

· Prevents. grea~.~-· fr~¢rry ~,.s.c.~pi.~\g irito 1·seyv~r l_i'nes. 
Helps meet .E~J\ 1

• r·e·gul.?ti.o1ns. ··:1.i · .·. ,1 ' · , --i-'' ·:" : 
. , . : . . . I , '" , ,, ·; - • 

Lowers 1 t _he 8005 45%~ ·· .. . 

:, ' 

1 
· " • "•' ' ' ' 1· •· · •. ·, ....... · .. ·: · •~ 1 •" . _ , . .. ... 4'1 ' • 1' 1• 1, · · \ • ,•• .. ; ... ·, , ... .... ~ ... •-h•·••·,·. ,·.···, --.1•• · l\ "~ ·~4 , .,.,. ,,, , . .. , -:. · •. • , '"' ·' ,, , . . ~· - '• ' '141 , 

• IMPROVES TANK 'EFFICIENCY 
· ,· • . ' ., , ' ,'' , t ' 1 ' I · ' I 

90%'+ s:olids remain : in tank .. · ·' 

S1.ov"·s·' internal . v·elocity: · 

Hold_s nutrients ( solids) trying to exit tank. · 

"• .., ' : • .. • , • • • ••. , .' I ~ :• : : • , j ~ ,' • • • •• :, I ' I , 
11 

• EASY TO MAJNT AI.N ·. 
• • ' I . . , ' ' ; ' • , , ' 1 I ' • I I • ·, ' •. • , : , 

Can be cleaned ~t' regular' . tank inspectio'n . . 
Removable ca.rtri.dge can.' 'be .-replaced, press~re. 

• • . I 

washed, · or cleane·d with . degreasing solution. - ' .· . . .. 
• • • . · ' 1 • • 

I . 
0 

• , : I • • , • • • • I f I ; ! ' /•'• • 

•f · ,, . . '· , ,.!' • : ~-- . ~ • ' ' I ' 1'' . , •• I, 

• EX·TEN_S.JON R·EDU.CER ,'Q'PTION 
... . ·~ I . i . ' ' I , , ' j 

Increases • eff e;cti~e~ess o'f the filt~r· 'in ··-
: I 

grease . traps.. . _ 
Allows the filter ,to extend to ·. the ' coole·r . 

. l i q u i d .· ::, . . 
• I '!~ . • :) 

• I 

• NO MOVING PAF{TS ' ·_. ' ··.·: I ,,,': !'- '. 

,f ' I f ! •, , ' I , I I •: 

. . . 'i , I .. ,, , I • .- • . .. ,.· . . . 
I ," : 

,· ; 
' ' • • I .; 

I ' • • • ' . (" . I • ; ' : • . ' I 

• LJFET'IME '·WAR·RA·NTY· . . · · :;.- · 
I 

:. '' ~ . ' ' 

'
. .: • , ' •• : 1' ·•• • , ~ • • i , r I i ·.. .. i · · I 

, , -+, .. . , •• ,. ... ~-1 ·'. \' ,.,,. . '. 1 .· -~ I • 1' I , 

L092d01 .OMM:1992 
I ,· ' · 1 ·· 

11·, ,,., I • ' I 

. . ;;.. , . 

I , • I I 

I 



\ 

- -- - - · · 

I . ,, . ~ ' 1' ' -.,:: I ,, 
., . 1 · , i' F .'NHC-SD.-L0~2-0MM-001 , Rev. 0 
, 1 I ! ' ! 

: ·~ 

• • . '• • · . . .. ' . I C - · . 

· ~EXTENSJON iREDJJCER OPJION 

.BEHEFITS: 

. . . . . ... . 
. . . . ·. . . . . ... . . . . . . . . . . ..... ' . I . I. • 

,. I 

·': -. - . . . 
~,..· •·. - ... : -.. ... . . . 

' ••• • • · • .. • -! ·.~, } ' ' 11 • ,: • 

l I 11. . . . . . ' . ~ .. •. . 

LAGOON SIPHON 
) ~ ... Ii' ' I . ' . 

,. , • i •· . i . • · · , j 

I ' ,. ' 

- ~ • j• 

t . I • . • • !I ' ' • 
' I ; ·1 I ·J I . 

• .:. . . I , • . r 
1. The ExtenaJon Reducer allows ''he · 

filter to eaally meet any llqul~ :.i . • . . . I . 
depth requirement. · · i :· . . ' • 

. ~· ' ' 

2. ·The Extension Reducer ·lncr4taaea. 
• • I 

th_e effectiveness of the fUt.•r ; · 
.-hen lt · ls used.In greaae .. tr•P•• , 

• . • I ,. . ' 

3. :The Extension R•ducer 1or'rria ''.ari' 'all\ 
Jlght aeat. which ahowa the .fliter ·to ;, . 

' . . 
. .be uaed In lagoon elphon•. · 
.(The Zabel: Filter: ~Air, Tlg,..t~ lld la 
•lao required when the fJlter la ua•d 
Jn the lagoon alphon appncatlon) 

' .. ' I I : - ; : ; • • ~ • ·.,:: ' I •'·' 

. ,,( ' . · I ; . 
, . - 1 ' 

I ' 

:·•, . ... •· ,· 
I ! • • i~. i; .' ~. 

• I 

DEEP GREASE: TRAP 
& SE~TIC TAN~ 

1. Cement the Ex f ension Reducer 
ont o the bottom of the fllter caae. 

. . . . . . ~ ' . 
2. Cut the appropriate length of ~• 

· . ..i,lpe a nd cement lt lnto the 
. Extension Reducer. 

3. JnataU the filter as uauat. 
J . 'I , •, ~ - I ·, I I 

CONTACT: 

! · , , J,j t 

J ::• • I i • . ; " , I', , ( ' : . ; ~ ,, 

.. I , ... , ._._ . 

r,. , -.i', • 1 I · 

'I . 

I. ' · : ! • . I I ' ·I' 
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' 

Zab(J. lndQS1 rai~ ·11jc. 
I ' ' ' I ' ' ffJ\J . · ;/·~ulti~Purp~~-.f;::l~}'rs-~ __ . ___ ·,,: . .. •··. :J 1 _ _ 

.-:. INSTALLATION ANp·,: M--AI-N7ENANC·E ! , . 

, I 

I , 

. ; _· ~-

, 1• ,t i . :i: · . , ,: - 1 •. . _ · 1 
• l ·1 

, •• • • · ,. ; : 1 

· The Zabel multi-purpose filter is easify instijlled in a reach· dowi:t and putl sharply on the handle of the 
r.esidential septic tank. The installatio~ requires · lid; The ,disc dam cartr,idge will slide out of the casa. 
that the bell coupling on the side of the filter case The cartridge should be placed in a co,:itainer for 
be securely fastened by a solvent weld connection .cleaning. 

to Schedule 40 PVC plaStic pipe ·which e~cnds Cle~ning can be accomplished in a number of 
through the outlet opening of the septic • .:ink. The . 
filter should be suspended inside the septic ta~k by ways:> (l) rinse the filter with a garden hose that has 

, the bell housirig on th.e·side of i~e_.filter'"'case~_Butyt ·, · aSt)r,ay .. nozzla, (2) use.a,h.igh pr~s5u_re spray ,simi-_ 
rubbe~ mastic can be used around the outlet open- lar to one found at a car wash (3) the filter is held 
ing to insure_ a water tight seal. • : together with 3 bolts that c _n be removed to allow 

eac~ disc dam to be cleaned individually. (Note: tt1 
The top of the tank must have an opening large heavy _grease has peen trapped by the filter it may 
eno1,.1gh to. ~,:mit . ~h~1,removal,. of- t~~ dis.I? · da"1, -'.,', oe nec_es_sary to scrape the grease from the individ-

1 cartridge for, cr~aning. A riser that i~~liQ~tly ilarger .. ' · upl disd dar:ns). . . • . 
than the opening in the top. 'of Uie tan~ ;h,ould . ·. . . . 
extend to finish ·grade~ :The top ,o~ .ttie i riser' shduld · In handhng any waSte p,:oducts _1t rs advisable to 
De covered with a . heavy concrete cover that will · wear face and hand pr?teC:ron. It rs_ also ne_ces~ary 
allow access to th- filter for.cleanin'g' ' ,1 !'' ,: ···- / ·. ;,, ' -:)P tP!rP?~, pt, the .~en;ir ;~Ohd waste materials in a 

~ ,, , • · .. . 1 , , J 1~-' • ·• , -1 -~·safe manner., • , " , ·! · · -·, .. . ' I·' I ' ' ' 

The need for cleaning the-filter can!vary from a few . . . 
. m01;1thsto several years depending:on the -quantity AftEtr-_th~. filter ,s '.9t_ea_n_~d. ,re~ss;emble .and feP,lace 

of :people in , the-· home. To clean •the, fil.ter, ·'simpl)f ~he dI;9 da~ cartndge -'". th~ ~lter ~3 ~'i· The_ clean; 
remove the concrete cover: at ground · level then 1!°1,9, Pr0 ~f?~ .1~ complete .an~ ,rt t:ak_es o~IY, _m1,r:i.1/1es. 

I . '· • . I ' ', ' !, •,• • . • ! ·• ; ,• · , i._, ,•, ,·,• •, , , , . , , , • . '·· 1 •· , 1 ,: , , :I 

t! 

11 - . , ·. . . -~ . I . ; ; • • r ' . i • • " • , 

.CONCRETE LID ----­
' ,(OR CAS'.T" IRON · LIO) 

.·:,,:, 

' ~ ;, f•:1 • '• •) ·•. ' : ' ,/ .' t't I : ; ;, 11: ,' ." I - ; • : t 

, ; ;,: •.= 1· . ~~ , ;_li , · . . ·. : l l. _:. • • ; :. 

' -:: . :.:· j •· ..• . i_!' ·, . ' . .. 

GROUND LEVEL: I 
·,:· 

•1h\' ,; · j , 

, ; ; t :j•,,; ,I I 

: I ,: :; ' '. · .f i 
:I, , , I I I . 

r, .• , ·· ·':• 1 .• 

,, . ' 

.: ~. ; ' 

·!: , ·, .,·t ·t :~I• )· .· , ) .' :: .-1. ; ; · 1, ·• 

,. i .. BUTYL-R'EStt-tSEALANT ;_. : j :1- • , 
. I . 

. ; •• . ,"' : ' I ' I ~ ,, ., • • I ,1, I ' . 

.•• ·\ . . ·\:.\ ·I 

'I .'·1 ' .. ;., . . '. .· \ .... '•:: 
I . I .,· 

I , t ' 1 , 

•, ' i: ' • .' I r 1 ' , ~ , I ~ I 

• ·12..,· o~·~IN. 

:;, ·• ., 1·, ', ,, 
'. - ' • • ' I • l • ~ I • • : I ' '. 

. ZABEL ·1r1uLTJ:-PURPOSE Flt.. TER 

i ·· 

. I : 

.-.... 
I , ; 11 ' · .• I .,, ,'., 111;11, , , 

• ~ ·I' I I • j · , ', • ,. • : • 1 1 ,• · ! . 

· L092001 ;QMM.19.92 
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GROOVED P~P~a'JG svs-rE~vi 
. -----·-·- -··- - ------- - -- ----·---------·- - --- ··-·--··- ·---

FLEXIBLE 
Houaln9 GHkel 

80ll1 anel Hula 
Groove 

RIGID· 

L092001.0MM.1992 

The only systen1 that p.-ovides 
. the optiot, of rigidity o.­

tlexibility 
The Victaulie'i' grooved piping system is the most 
versatile, economical and reliable piping system available. 
II is up to three times faster to insrall than welding, easier 
and more reliable than lhreading or llanging, resulting in 
lowest tot~I installed cost. 

The system is designed for roll grooved or cut grooved 
standard pipe or roll grooved lightwall pipe. Pipe end 
preparation is fast and easy either in Iha :.hop or on the 
job-site with the variety of Victaulic grooving rools 
available. 

In addition to speed and ease of assembly, the Victaulic 
system offers varied mechanical benefits to the designer, 
installer and owner. With the introduction of Zero-Flex<!> 

. and FireLock•• rigid couplings, the option of llexilltlity or 
rigidity adds to the design versatility. Flexible and rigid 
couplings can be incorporated as needed in any sy:.rem 
to take lull advantage al the characteristics al each. 

Flexible 
Flexible couplings (Styles 77, 75, 78, 791, 794, 750, 72 
and others) provide allowance for controlled pipe 
movement-expansion/contraction/deflection-to absorb 
movement from thermal changes, settling or seismic 
action, as well as dampen noise and vibration. 

Rigid 
Rigid couplings (Styles 07, 005, 307, HP-70, 741 and 
others) create a rigid joint, useful tor risers, mechanical 
rooms and other areas where llexibility is not desired. 
Zero-Flex Style 07 and FireLock Style 005 couplings are 
designed to provide rigidity to permit l'langing lo ANSI 
B31.1 Power Piping Code, ANSI B31.9 Building Services 
Piping Code and NFPA 13 Sprinkler Systems. 

Vibration Attenuation 
Vlctaulic couplings offer superior vibration attenuarion 
characteristics to both flexible metal and elastomeric 
flexible arch-type connectors. Independent vibration 
testing data (request TS-5000 Report) verifies that lhree 
Vlctaulic couplings in close proximity to a vibration source 
(pump, equipment, etc.) provide suptuior vibration 
attenuation in piping systems. 

Both type couplings ofter installed cost savings from 10 to 
30% and higher, plus the convenience of a union at every 
joint and the proven pressure-responsive "C" -shaped 
Victaulic gasket. Both type products lit into standard roll 

· or cul grooved pipe and provide the security of all 
circumferential engagement of the coupling housing into 
the groove tor high pressure and end load service. 

E-2 



II 1stnlled co~l 
smrings from 
t O'V.1 lo 30 1!0 
No special skills required 
• Minimal equipment 
investment .. Fast 
assembly in tight places • 
Clean system ... no pipe 
dope or welding slag to 
contaminate pipes • Costs 
are more predictable .. . 
estimates more accurate 

Proven joint 
rP.liflbilily 
Full circumferential 
engagement of housing 

, ....... ~~-~---,.:.... .,. ........ ~ ............... "'1 into groove provides end 
pull strength 
• Couplings available for 

1...,.. ....... .,..........,........;- 40.,..,r-_,..----,7~IJ,✓r"'1 working pressures to 2,500 
psi (17,235 kPa) ... 
vacuum service to 
29,9• Hg 

FLEXIBILITY 
Expanalon Provicles · 

Conlrac:llon 
Up to o.2so· '(6.35 mm) 
linear movement at each 
Joint • Minimizes or 

1...,,_,~..._:.....,; ...... ..,..,.'-'-~ ...... Tt,._!:1...,t,,,""'.,..'"'r.:,.~'"=tI eliminates costly expansion 
joints and loops (request 
TS-2000) • Flexible joints 
provide virtually a .stress­
lree system (request 
TS-7000) • Reduces or 
eliminates stresses lrom 
settlement of ' buried pipe • 
Absorbs temporary 
stresses Induced by 
seismic · tremors 

Dellecllon 

(request TS-4000) 

Mini11:1izes noisP. 
n11~1 .~ihrat:ion 
trnnsniission 

I . , • " , 

I'--"-__. ....... ....._.._, lsol·ates noise and vibration 
- Resilient gasket helps 
absorb noise and vibration 
• Permits ellminallon of 

------
1 noise suppression devices 

.__ _________ __, 

• Provid,es superior 
vibratloo attenuation better 
than llexible metal or 
ela~tomeric arch-type con• 
nectors .(requesl TS-5000) 

L092001.OMM.1992 ... 

WHC-SD-L092-OMM-001, Rev. 0 
E~cll joint 
is " union 
Removal of two couplings 
ptmnils removal of pipe 
section tor cleaning or 
survicing • Easy future add· 
011, change or renovation of 
pipe 10 distribute internal 
wuar from abrasives or 
slurries • Always 
depressurize and drain 
systems before removing 

1-,. _ ____ ____ _.. couplings 

For roll or cut 
yr,,oved pipe 
Victaulic tools permit roll 
grooving standard steel pipe 

.---.......__..,-, up 10 24" (600 mm) In 0.375" 
r--.--~--1 (9.5 mm) wall thicknesses 

• Couplings tit either roll or 
cut grooved pipe • Roll 
grooving permits use on 
pipe as thin as Schedule 5 
• Pipe of dilferent wall thick­
ness and material can be 

t------t 1-------1 conneclt:d llirnclly and 
L...----------' intermixed 

RIGIDITY 
crn Provides 

·weld-like 
rigidity where 
nee<.Jed 
Zero-Flex Style 07 and 
Firelock Style 005 unique 
angle-pad design adjusts 10 
standard pipe tolerancus • 
Provides positive clamping 
of the pipe to resist llexuraf 
. and torsional loads • Wider 
key section fills more of 
groove area. 

Provi(les rigidity for valve 
conneclions, machinery 
rooms, lire mains, long 
straight runs • Support and 
hanging requirements 
correspond to ANSI B31 . 1 
Power Piping Code, ANSI 
831 .9 Building Services 
Code and NFPA 13 
Sprinkler Systems 

'I 

' ' · f:nsy . swing-over I 

c1ssernbly 
Bolt-pad design permits 
assembly by removing one 
nut/boll and scissoring 
housing over gasket • 

·· - ··-·• · · Reduces components to 
handle during assembly • 

•,, Speeds and eases 
Installation 

E-3 

t)J 

t) -
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STYLE 07 ZERO-FLEX(!!) COUPLING WHC-SD-L092-OMM-001 , Rev. 0 
··- .. --. 

Mu. Mn. 
Nomln~I Pipe Wo,~ End 

Silo 0.0. P,us. Load 
Inches Inches PSI L~s. • 

Allow. 
l'lpo BolUNul 

Enll ·t No.- Sllo 
Sop. In. lnchcsu 

Coupling Dimensions 

--~ x==· __ [_ v·· ·=[.·z :. 
Inches 

App101. 
Wtighl 
fJch 
Lbs. 

IIUA IURI ~I'. u IOU& Rlllll1111l•r• L~ 

I 1.J15 750 65() 0.05 2ll 2 -2.45 4. 13 1.88 1.6 
25 lJ 51/5 ~u·,~ U • ,.x o2 IU~ • U U./ 

-1-,,;- 1.900 - 150 - · 2.125- o.o5 2.!l• - •-.0-1- --1.tia-· 1.6 
4U • n )Ii~ ,!14:i) u 2·l/,x 2 /) 1,, • II II/ 

2 -f375- ·· -750 - - f32ir1 ··-0:01 .. 2-~x2;~ 3.19 ·-5.•4- . - - 1-. 88 2.3 
511 ciU ll/~ _ l~lill_, __ 11.f - ·- ···· bl HI • II Ill 
21,i 2175- 750 •.870 0.07 2 u. 2" 3.88 6. 13 1.88 2.8 
6) ll ~ 115 ll~/0 , U · n X 74 ~O l!.li • b U 

3 3.500 750 7,215 0.07 2 IL 21"- 4.56 6.81 1.88 3.1 
bO d~ 511) l~l'-5 1,7 •n>< ,. llti I/J •U I • 

4 •.500 750 11,925 o·. 15 2.,,.., x 2¼ 5.81 8.25 2.06 •.8 
lllll IH 51/5 )Jilul U I-IU llll 52 : ~ 
5 5.563 750 18,230 0.16 2 SL 311 ·1.00·· · 9. 75 2.06 7.1 

125 1-11 51/) Oll:U 4.1 - ,_X 14 II~ l·IO 5~ J: 
. - - ·- · - · 

6 6.625 700 2•.130 0. 16 2 ,, 311 8.00 10. 75 · 2.06 8. 7 
150 lbll • o:'J 1ul::l1l • • I . ,.x ,. ,,n UJ 5~ :, ~ 

61.h 0.0. 6.500 700 23,225 0.16 2 11, 31;. 8.00 10.75 -2:00-- 72 
Iii) 165 4a25 IOJ,05 , I . oX 4 ~UJ UJ , ~2 J.~ 

--8- 8.625 600- ~JS.oss- ·o~ 19-
2

,, 
41

1 10.25 13.50 2.50 1•.9 
200 ~I~ •1:W 1~~~~5 (b "74 >< 14 2u0 l • J bl u b 

10 10.750 -5~ 45,JIIO 0.13 2-1L X61/J 12.88 16.]5 2.56 25.0 
25U 27J l -150 201~• S U ,. l~/ • 2U 65 I U 
12 12.750 400 51,070- ~j- 2 ,--; 6',_ -.•.-88-- 16.50 2.56-- -211:i ··-

JUU ll • lhU 2:1:w ,J,J • ,.x ,. l/0 4/U l,) 1:.u 
-14 1 •:000 - 300 46. 160 0. 125 ""j:11 x 5 16. 19 1955 -2.9• 32.11 

1)11 J:.ci Wli'l WS!.llO · J,2 11 411 :.4U /~ 1-1 !I 

16 Ui.000 JOO 60,320 0.125 3.u ><5 111.38 21.75 2.9• • 1.2 
~OU 4111i lOli') ~lili tlS J.2 ,. 4ti1 !)!)J /') Ill / 

16 18.000 300 76,340 0.125 J.l/4x 5 20.69 23.88 J.06 5•.2 
~)0 • 'lr ___ --!·~~ - --~~,~- :, r __ -- - - ... ~=~ -· -~ - -'~--- _a~ --
20 20.000 300 94,000 0.125 •· 1>c5 23.00 27.38 3.06 67.2 
500 ~ 2l.lu) -1 loJllO J ,2 ~114 u!J) lb :;i,_., 
24 2•.000 250 113.000 0.218 ~-l xS 27.13 3UO 3. 13 76.2 
tilkl ~10 I/~') · :.u'.i.UJ . ) .l 1111!.I bll1l i'J JI ti - --- ·· --·--

• Reier 10 NotH peg• 22. • Numllet ol boll• requited equela numo« ol houtlng H<Jm•nl•. 
JFo, h•lll lllSliillillOII o,~y. Z11,o-FIH Slyle 07 COUplm!JS illll llUIIOl11&Uy ll')KI ilOl.l llO not p11,m~ ••PiUl~IOIVCUIIUiACUOn. 

STYLE 005 FIAELOCK™ RIGID COUPLING 
FOR FIRE PROTECTION SERVICES 

··----- -
Max. Mu. Allow. 

Nominal Pip• Work End Plp1 
Slla 0.0. P1tu. Load EndJ 

lnchtl Inches PSI• Lbs. Sep. In. 
nan• ...... u·. II ., , .... 
2 2.375 175 .ns 0.07 
50 Gil WMI J~lll _1.1 __ __ ·--- - -• · ·••- ··-------· ---2',i 2.875 175 1. 135 0.07 
b!I 1.1 llllll !K.t' .. 1 I { -fioo ---- - -· -·-- . ·-
3 175 1,665 007 

81) U\I l~UU /-1:~, 
.. ·-- 1./ --··--- • :5oo . ·-- -- ... - .. . 

4 175 2.780 0.16 
lllll Ill 1:1K1 IU'..5 ~ I 

-5- ··•····---· ----- --· 5.563 175 •,250 0. 16 ,~., HI 1:uu IU~t ll ~ I 
··5- -6.625 

.. - -·· · · - . . -· •. 
175 6.030 0.16 

15u 11111 1.'.UIJ ~i.lllU ~ I 

..-..--· 
BolUNul 
No.-Slll 

.. _)~Int ~lmenjon1! ___ _ 

lnchH 

l/4)(21.h - -
¾><2½ 

1/1>c2½ 
. --· 

3/,><2'.h 

- --3.•1-
b/ . -· . - . -··· -

3.91 

•.5• 
I l~ 

5.71 
1-1~ -~ .. •.. - •• · . 

1h><2¼ 6.85 
1/-1 

•nx2¼ 7.91 
.-,11 

: lnch11 
1 

l ia111tl41Cl•II . 

4.50 
IM 

1.86 
~i 

--·••"- • 
5.06 ,~..., 
5.66 

6.!)() 

- --6.66 
:!~'U 

9.72 
l•I/ 

1.86 
• i 

1.86 
41 

2.07 
~:, ·- - · 

2.07 
'J'j 

2.07 
~ I 

-· 

App101. 
Woighl 

Eath 
Lbs. 

1.6 
·--~}-· 

1.9 
II~ 

2. 1 
I U 

3.1 

•.5 
.!JI 

5.0 
:· .I -- ------·--- --·--· ·-- ·-· - ·- ·-·--··---...__ ___ ··--•-·-• Ael1u 10 NOIH page 22. 

!Fut hilkJ 10$1aliUIU'1 IJllly . FirtlLock Slyl• 005 couplings .. ,. OSSilOIIIIUy rigid and IIO not 1)4Nmil 
d•Jlilll~K.lnlCOOll liCIIUII 

! : . i 
. 1, , I I •. 

L092001.OMM.199.2 
2:1 

.E-4 . 
. ,:' 

Palented 

Typical 1••12• 

I
. : ~ ,···· 

I ,, , · I l' ,. ~ 
! /.,, /• ?~ Typical 14•.u• 

'(J : ! ,--·.-:·~-~-1 ·~· 

0~ Typical 20•-24• • 
·• 

.. 

Zero-Flex• Couplings are Iha new rigid 
allerna11vt1 lor groovtid piping syslerns. 
Tho unique pa1on1ed angled -pad design 
u<Jju:.ts lo :;1..u1d,ull pipu ,mt.I g,uovu 
tolt1ra11ces. This prov1llus pos111ve 
clamping of lhe pipe lor rigidity. Zero• 
Flex Couplings are available in 1 • -24 • 
(25-600 mm) sizes. Zero-Flex Couplings 
use s1andard Viclaulic Style 77-75-78 
gaskets or Flush-Seal• gaskets. 
Request VS-007 lor subm111al. 

--------·---
Patented 

Firelock* Style 005 unique', palented 
angle-pad design allows the housings 10 
offset while clamping rhe grooves. By 
pe,milling lhe housings 10 slide on rhe 
angled boll pads rigid11y is ob1ained. 
Style 005 is SUAPlied with a Grade E 
(Type A) EPDt..;t lire ~ro1ec11on services 
gaskllt. 

Provides .rigidity ior valve ~bnneclions, 
tire mains. long slfaight r.uns. Support 
and hanging req'i'ireme~•s correspond 
10 NFPA 13 Sprinkler 1Systfims. 
Request VS-005 for su,~fllillal. 

1 
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VIC-FLANGE ADAPTERS 
STYLE 741 
Sizes 2" through 12", 
ANSI Class 125 and 150 Fla~g~-~-... -------------. 

Mill. Mill. 
Nomlnill Pipe Wurl! End 

Slll 0.0. Prus. Loilll 
Inches ln~hcs PSI Lbs: 

nun IIUA ~,.~ II 

STYLE 741 

Sealing Su1l.ac1 · Coupling Dimensions 
~-~'.M;;f ii·;;1n. ···7 r-· -x ·--1 · -·v· J .. z -Ao. · Boll 

Bolls Sile 
Rcq'd. Inches Inches Inches 

Approx. 
Weight 

E.ach 
Lbs. 

··•-,. -· ~ ·-··· ~------

Style 741 

Style 741 
2"· 12" 

Note: G111y auta ol maung 1ac11 must Ila 111111 
lrom ()Ouges , u1uJula11on:i o, 01alurnw11u~ o, aoy 
lypu lo, lllluCll•d ..... 11n~ . 

Vic-Flange .. flange-lo-groove 
adapte,s permit dir.ect conndction 
ol flangtiel componen1s inlo a 
groov~ll system. Bolt pa11ern lor 
tt1u Sly\o 74 I conlo1m:. to ANSI 
Cl.1:.a t :!~ ,1111J t :,o :.t.1111.J,111..b . 
At:que:jl VS-74°1 lor subr11111al. 

Sizes 14" through 24" , : . 
ANSI Class 125 and 150 Flange_s ·-----.. ·~···­----
Nominal 

Sill 
lnch11 

Pipe 
0.0. 

lnch11 

Mu. 
Work 
Press. 

PSI 

Mu. 
End 
loiid 
Llls: 

Assembly . Bollst 
NO. 

Bolls Sile 
ftcq'd. t 111,1111 

--------,~--,-----,--·-···· ·-··---.. ·- ---·- -··· .. 
Draw Bolls§ , SHIIRCJ Surlilc• Coupling Dimensions 

Na. Size 
;,A"M;;, "B';Mi; -T· ... · · 'v --1--·w' 1 · -x · ·1• · v -____ 1__ __ .. 1 ... __ ___ _ ____ .- .. I 

80111 Inches lncll11 Inches 

z 
App,01. 
Wtighl 

E.acll 
Lbs. 

nllll - kl'I ti """ 1W11 ailtl-""1 ·-..-..,.....,-.,- INllll1t1alcll ~~ 
I• 1•.000 joo 46, 180 lZ , lx••h • . , 1/axll/t 1•.00-16°'39 li°sO 0.88 2•.50- 21.00 "Ta]f . 1.4• - ·7fO-

~u ]~Ii !iii~- i!!~IM! ---- - ··· ·- . f Ii ~IL. _J'J~ . - ~~ - - -•~u - - ~r!' - ·l~s . t:~• ,, :,, ,.,_ 
....!..~ 1~ _)~ ~~~ 16 l><•'la , 4 •ta><l'lr 'f,~ 1:,i7~ __ 2~~~5 . 0/( 21~~2 2~~;0 . ~~·.? ~ hi ,, . '.JI 

18 18.000 300 76,3-10 16: 1'/aX•:ltl 4 1/•><•V• ,-16~00 20.00 22.50 1.04 2!1.00 25.50 100:0 
~~II ~~, 1065 lH}OO --- --- _ ---- • . ··- _ ~s, sou-· - -~'' _ _ 2u /J/ ~~II 1~io . 2fls 1."56 

!,/d ' II• 

"1~ 2~~ -~· ~:~~~ 20, ~lax_~!~_:__•~- .:._~~·- _ 2~: ~;;;'l 2~;~5 lj.~7 J~.~~o 2.r~eo 
-2-• - 2•.000 Joo· ·,-j{'ioo 20 ,v. ><5¼ 4 . ¼x•¼ 2•.00. 2i:1f· 29.25- 1.JB 36.oo ·:ifoo-

26.00 1~6!1 
~ ~ '!~ r, 

2!150 l.~4 160.0 
tiuo liltl ?tll,S u1.-1u1i~ • ·--- t.lll 1ll'> 74'.I 1!, _ ._ :H.!._ 11n_ . .. 11•, ___ -~ - · _i,:.~- -

'R"'"' 10 NolH page 22. . : ·. ' . , · • . . ' ·, 
IT 01o11 110111 tlO<jUlldd, 10 lie 1uppl111d lly in11ii•er. Boll sizH lor convemlonal llange-to•tlan\j• conmtetion. Lon9111 llolls 1equ,111d wn11~ V1c-Flan1J11 uulized w11n 
w~,-,,.1ypa VMlvtt• . · · . · 

1 
• 1 , , " 

Draw 80111 1uppi1•d WIIII 14•,24• VIC-flange adafllerS. ,;;, ,i : . 
VIC-FLANGE NOTES: 
I. Tn11 Slyl• 141 12· -12·1 dlS9) incOlporalH 1mall lHIII 

,ns1au 1h11 k11y sllOulllllr 1.0 . 10 pr,iv11n1 I0Ulllllll. These 
UUllh litlOUkl II• ,emovea wn•n v,c,flanga II UIUllfld 
Wllh a VIClilUIIC s.,. ... 700 groov110 and Dull•rlly 
va••·· Sc/\adul11 5 P•P• °' plUIIC pipe. IIIC•fl~n<J• 
S1y111 7 41 may only 1.111 ua1111 on one 11<111 of Vlci.1uhc 
5..,, ... 700 llullllflly ValVIO, (SIZH 2"-4") lllled wlln 
iilandard OI lilll:h•IOCII nandl11a. 

2. V,c:•Fliln<JI tnuil 1M1 i111Mmul80 110 ii dOel IIOl lllllfflfe ' 
wun nana1a operi111Uf'1 . U1teauM or tn11 outsid• tlanl.)11 . 
d1mena;on, Vk:-A1m11• UIOut0 IIOI Ile u~ea Wllhln 90" 
of one ilflOlher on ii ilandillll tilling. Wh11n w11f11r 0l 
lug-aype vlllv•• all ui.llO adJQ11wng a V1c111ut,c: 11111n9, 
ChllCII 0IIC t.1111111naoo,11 10 ,.,....,. p,opflr 1:l1111,1anca. 

l . VIC·flange i1dap1e11 SllOuld 11t11 011 UHd •• A!ICllar 
po11111 lo, 11e-,w1 il(;IO~II IIQIIIU~UilUIIMI jQIIIIS. Milltlll.J 
,uollar l..cea llano••· v..lvH, •IC., 1equ11a me uH of 
ii Vic -fli001J8 Wilihllt , 

4. A111a A·B "°'"° 1n u,., .alJove drawing must Ile t,u f,orn 
1J0u9•1. un.iula110,11 01 llfllornu11111 ol any 1yp11 tor 
•IIIICll•I i.1111111\Q. 

L092001.OMM.1992 

.. ,.,. 
5. Vlc-Flan91 gaskets mull alw1y1 be asaamlllad with 

1ne COior CO<lfld tip on ~ pipot 1111'1 ,n. Olhltl hp la1:1ng 
1n• ni.111n9 tlanQa. , · •·. . ' 

I. flan1111 Waan111 ,: Vlc,Flanoe · adaplWI . require a 
1moo111 hilrd 1urlac11 at 11111 inettny tlan911 1ac11 10, 

I I <1llote11ve lllilllr\9, Some IIPjlllCIIIIQfia lor wnk:n 1h11 Vil:· 
flange ia olh••"'••• -11 swlltd <IO 11t11 ptovKla an 

. Oldequ&I• milling au,face. In such Ca&H, II is 
,ecoavnlllllJIMI 1h11 • m•III Flange W111tM11 II• 
ln ... 11....a IMllwftn Ille . Vk:-flilrlQ• and 11111 malin(I 
ll~Qtl 10 prov•d• th• RIIC4llliity H11hng 11Urlac11. 
TyplCitl t1pplk:auan1 wn.,. i6 Flill\(III WalllW 5110Ukl 
be ustld a,a: 
A. Whllll mating 10 a llfrlled U&r19a: a llalll)a gasket 

~IOUIIJ be, ustk.l al.I~ 10 lllll iiUlriilfAl llatllJ<I illld 
. • tn11111na flaf\'.)e Wa&...., ,. llllidlllld llUIWIOUII 11111 

Vlc-flan11• .ind llut u .. n<J41 !I"~""'· 
8. wn.n maun!J I0 II wal•t vatv41: wnu,11 typteal valves 

IU411ull1>1ir 11118d and p•mauy tuubur lac1111 (51110UIII 
o, no11, Ille Flill",)11 Wusnu, II pl.ic,11.I LIUIWIOUII ,11 .. 
valv11 and 11,., Vl<: ·fl.inyu. 

2~-5 ,. 

C. When mating a 1111111,r lacea llange: 1n11 flange 
Wallher Ill plii(;UQ lla1w .. en lhu VIC•fl.ul\,IU anu '"" 
1ulll.1111 laCIOd llany11. 

o. wn.n m•llnlJ AWWA CHI llangota 10 IPS llan9ea: 
11111 Ftan!J• w .... n., is placuu 1,u,,.,...,n two 11,c, 
flo1ng111 . II °''" llang., 1s not ii v,c-flanrJ• (e.lJ., 
llilngllel vlllvdl, lh•n ii llan(J¥ (lillok•t must b11 
ptac11d adlilClllll I0 lhdl ll<1n1J41 ilfl0 in• r-1 . n911 
1Nu1111r lnsdlllOd 11 .. , ...... n lhd tlafl'JU (lol~klll illll! 
Ind VIC•fhln{)II . 

E. Wh1111 mo111119 10 · componenrs (val•••· s1,aina11, 
111c.1 w1111111 11\11 co111po11111n1 llan<Ju lacu ha~ .in 
insen: lullow ,n. SollflU illlall\jllfllUnt .15 in 
Appticauon 1. 

I 
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SUBMITTAL 
VictaullcCE 

iCtau·licQ) Uff ~·ZfJ© 
Butterfly Valves 

PRODUCT DESCRJ PTlON 
Vlctaullc Vtc-300 butt•r11y valv11 are 

deeloned to provide bubble-tight shut-oft to 
300 pal. The valve teaturH a double-seal 
diac design witn a rutllent elaatomerlc 
coating bOl\ded to the ductlle Iron diao core. 
Tha dl,c arlve nuo la Integrally ca.at u Plll't 
or the diec and can be actuat•d by a 
manual lever or gear, pneumatic, eloctrlc 
or hycraullc oper1110r1. . 

The amooth Inner body and narrow disc 
profile provide Meellent flow character1 .. 
tloL Tnle, combined with the polyphenyleno 
aulflde l:IOdy coating provides loW torque 
oper&11on allowing reduc.d actuator ai~nij, 
A vwlviy ot !:>Ody eoatlr.Qt and disc coatings 
are 11vall11b1e to oover a wide variety at 
services. 

Soallng and posltlv,e shut.oft aro ao­
eomptished by a double ring seal which Is 
Integrally motdld on the disc. The diac 
coating aJeo acts as th• prtm,uy cc.al bot• 

. WHn tho dlac, the drive hub IILlld Iha hub 
bearing. 0-ringa on the upper bearing and 
lower trunnion provide thread 1u,Kling. 

3~ with 
2 Poaltlon H1ndlt 

4• With 
Gear Oi,.rator 

&• With 
. i...v.r 1.ock Handlo 

I ' 

MATERIAL SP,ECIFICATIONS . I · i,.!•.• . . ! , · .·:; !_ 

Uody1 01.1~11• Iron IO ASTM A-5~8 . ' , . , • p,n1ena11 CIWd•-~·O" Vlton . ., 1 
· Upper BHrlnolt.Dwar '!Nnnlon: Broiua Alloy 

Body Co1Uno1 PPS-Polyphenyltne itu1ffd1 FlliK!'Otl&1tom1t (Blue.oolot oode). Tt,mperwtunt 0. OpUonafi Tyl)li :no ltalnhlaa a1 •• 1 
blend , • . ::.: r.ng1 tor oontlnuoue . ttNlot 11p lg -+-30QOF. Ope,.tor Br:aclc9t: Hot rolled ouel-black 
CJ OpUonalt Epgxy 1 Reoommtfldtd lot many oxlcllzlng 110lcl•, enamel CO&Mld · "-
Dlac: Ouottle Iron 10 ASTM A.SS8 . . ~•tn>ltum olle, llalogenaiecl hYdtooll'bOna. Braclcwt Bolta/Waahera: Cold rolled stoel-zlnc 
Dlac coatlno· (apaol,V oholce) ·. . . u0r1cama, hydr1u11~ nuldl, oro1n1e llqu1c, ana plaled 
CJ Orade "E'~ EPDM . i . I air With hydrooatbont to +300DF. . o,,.rator: (apt4lfy Choice• . . 
EPOM (GAien color code). 'T\mperature range 'Selvlcu Uatad Ill Gtntral Service Aecom• :14" 'lwo-PQeltlon cl•l1nt manual h.ncfle: Hct 
10, oon11n11oua .. ,.,,10• up IO +2309F, Reoorn•r m..-ia&llon, only. le ahould bt notaa lnat tnare rolled a&Hl-black 111U1moI coalod 
menotd IOI cold and hal water Hr,,loe Within U'lt are aervloea for which theN llne,. or Q&IM(a O Manu.i lever look/lntWtatv v1111abl• handle: 
1p11clfl11d temi:,era1ure ,.ng• ph,11 • varlecy or are not recommend.CS. Rehl,.nce anould Quotll• Iron 10 ASTM A-6JII (Qin er paru 0010 ron-
dllu1e ac1d1, 011-,,.• air ano many chamlcaJ Hr•i aiwa~ oe maae IO 1na taia.i Vlc:111ullc Selec- ed 1teel, ~nc: el~IOpjaleCi) 
v1e ... NOi" AEOOMMeNOeO FOR PliTRO-i lion Gulde for apealflO llnar or giiakat aorv100 · C Optlon• !t M•mo,y .r,op . . , 
L.EUM SERVIC&&. . l'900mm•naat10nl and tor a ll1ll1'1g ol lli,VlcH ' 0 Man111I gHf opara10, wtth handwhHI 
0 Gr9d• " T" Ntu1I• · . which_ are nor· ~ommenaecr. · · · . 0 Opuonal: Memo,y aiop 
Nltrllt (Orange 0010, code). TomPOl'ltura rano• Nora: When conn,011ng i, 2Yt &. 3• Dut,ttrtly , O OpUonal: Chalnwnoel ' 
Of Contln"O"'" ae...;,.. up ta ,aoaF. R-m ValV'OI to Style ~, or Otylt 741 "10,Fl1ng•• , , 

• - '.... • • - • ad'"'lara .. pleaae 00 .... ,.. Vlctaullc. . ~ · mactrlc ac:tuator ,t m1noad tor petrol1um produota (tltOtpl ... .._, p I I 
guo11ne), mineral anct veg11a010 oll• IO a max• Drive H.:.U Adapter: Hor rolled oteel..;blook . J , neum,,t O actuator 
lm11m of +150•F, NOT RECOMMiiN060 onamel collod ' . · t , , ; I Contact Vlctllulio for dimanaion2 and Olner 
FOA WATER SERVICS OVER AM~IENT ' Up!M1'8 .. rtneJl.clw9r"lhannlon S1• la: aam .. 1 dllJllll, · 
CONOITIONS, Diec Coating 

JOB/OWNER - ·· ·--·- · · CQNT.RACTO,R · ,, ENGINEER 
. ! ' , . I. _: ' : • I ·· ~ I • • 'i: 

' , I ·I 

' .. 
I ' 

System No. _______ .. _. __ 
; ; i 

Submitted· 8Y---,------

. I S~: ~ect, ____ PQtn. ___ _ 
Approved ___ ..._ ______ _ 

L0c1t10n ____ __,.._....., ___ _ Cate __________ _ CQIO ____________ _ 

. . ;, ; a: . 

1/ Ali i ..;, ~.;(°'. ,.: 

L092001 .OMM.1994 , ' • . I 11 , 

, 1, , . 1 .:: 1 ' I 

E-6 ' :, · I, : •' 



,. JL{N-19-1~92 12:31 FRQM FHl'I l(Et U IEl,l I Cl< 

DIMENSIONS 

2• lhraugh :,• 
(lyplcul) 

•• through 111 

(lyplcal) 

r 

WHC-SD-L092-0MM-001, Rev. 0 
TO j ~-t76·::,·~.:: P . 0.2 

r 
(lyploa!) 

r through 12" 
(typlo&J) 

Nomltul Ol1111111lo11,-lnall11/111llll11Mltrw Appru, 
$1" Ead lo ,. Overall 

,. 
' 

lnch1& End Helghl 

'""' I ' A I C D E 
z 3.21 -4.21 1.60 2.71 -ao ftl IOI l4 H -

lYI 3.77 U7 1.75 302 -66 9G 121 •i n -
l 1n i:19 2.oa lJl !lo& 
IO 94 1:11 ~ 86 2 

• Ul 7.8S 2.50 5.15 0.13 
100 111 . , IM .. .. . " I~ . ' 3 

6 5.84 UT . . I 3.00 I 4.117 ,. 0.00 
126 ., Ht UO · i 11 I 144 I 1l 
6 ill8 a.n - .. I 3S1 _,, : ... 11.15 I ); .1.00 1' . ua ; 141 1•1 ' 81 ,sa I ;-, "2' 
a 5.311 12.20 i 4.815 7.32 I ·· 'I '1.25 

?110 Ill JlO I l?C I IOI I ! • 32 
10 6.33 14.4-4 · 5.75; ' . ., 

8.60 .. ;us . ,, . ·• ···• ' ' m m 38'/ 146 Z'll •, 
12 6.GO 17.8' 1fl .... ' 10.00 z.o~ 

)QO 1116 •M .. 18 ™ 91 ., . 

Nomloll Dlmanstont-lnchaal .. 1111N1111 APIIIIIL 
11&1 " WgL !.a. 

Inell .. !JII.I 
J K 'L I M. 

... 
mm 

' . lQ '. 
1 4.20 7.08 t'.JO .. " - · .. l15 " : 
54 1tl7 110 ,U - 0.7 '. 

2¥1 4.20 7.00 .• 11 ··'i1 I . ·- ·•··• ' t.6 ' ' . 66 1UT 110 I . _, ' 1 · oil ·· ,, 
l 4.20 1.08 . · .-' t70 .~, I ' Ii'. ·-· I , 1.5, .. 
Id - UJ7 1IO I ' ., .. : 07 -• 7.00 , .. : 12.00 .. 2.so • I ,, .: 1.5-.. 11 .. -too 171 l06 . 04 . I - - i-1 1 ~.0.7 · 

' D 7.00 ,z.oo ' ~.60. : t 1•·•:•~1· 
, ; 

. I q! • 1 ', .. , . I u, ' o, 106 . ' " - :1 
I ., 7tA 12.00 UO , , - I , ,. ... u ... . , 

·; r· 11 Ill ,,. ' 30S 14 - 0.1 
I 12& Ill.SO \.75 0.50 •.5 tao · 1:sl 2151 4i ' ,, I 2.0 ' 
,o 7.13 20.00 t57 , · I !l15 .. ,2,0 ' m 111 ~ 111 • 5• 

,I , , I 

11 7.13 2ll00 4.57 !l1S 12.0 
100 181 ~~ ,,. • &., 

NC1ii; HMO'" lot 2,41• \tlJ\41 co,rw ogmp1, .. won hlldw.,.. fO( t>olll vana:ion, . · \, i j ·•, 
10 4 13• 1q111pped wllll lnllnllll\l Vllltb•• lllftdl• '"''~ , .: . ·: · · .. ' 

, ,. .. ,1 .. . ' .. , ;, 

L092001.0MrvL'1'99-2':', E-7 
I" - .. : :-r ·.: _. 

I 

I 

. l , ' 

' 

F a 
2.38 1B9 
80 43 

2.M 2.23 
73 ,1 

150 Z.54 
1g M 

6.81 ,1a UI 
6.114 ', 3.76 ,., .. ! vs 
7.50 '• I 4.10 
' 111 ,I 108 

10.19 · : 6.bO 
·259 MO 

12.ZS O.GS 
lit 110 

't~4 a.oo 
:zm 

· ••,• .. 

- - -- ·· · 1 

,0.,2• Sina 
lnflnllery Y•rf1ble 

Wgl, e.. 
· W/o Opo~ 

H L~I•; 

1.78 3.7 
46 1.7 

2.31 4.4 
!9 zo 

z.:11 N ~ 

Z.Sl 10-6 
n 0 

4 00 1,C .0 
(oz 64 
,.oo . 19.0 l , .. 102 a.& 

• 2.69 ·: • ! 41.0 
· M I · 1U 

,. 
\19 

I ~i 
l~ BSD 
4J Ila.ft 

''\ 
·,· 
' '1' • I 

-·. · ' .. . 

.-
·· .. , 

-'.:~ 
.:~~-·-·; .6 ... : 



' 

' 

D 

... ... ... 

B 

!, 
·1 :I 

I , WHC-SD-L092-0 , . I , 

IRON SWING :CHECK 
] VALVE ·' 

' ·
1
• 1:, CLASS 1~$i 1,.'JBBM . 

lj') I ' i 
!' 1: , I 1, · 

, 1 · 11 
I 

RATING · 1 
I 

• · · J.¥:PSIST,EAM·.TO.~0~ .· 
. ' .· '. · /, ' . '· : ' -:· ' ' 

v'ENto12-: • 200 PSI· NON'-sHOCK. · . < 
f'At-tlll-Jkr-/ tJ,W. : · ·:coLDW+TER,:On... . '::; 
:i,;1.3 N. 8,c.NtOf'I .. _ _.OR_(;AS , · _ :::_ · : 
°KeNNewicf{..I wl{. ·_. MEETS---Mss-·=-sp~71 . 

l 
Cf'f33t;.. ': -· " -.,. ·' :_- . ., · .. . ·. • ... · 

(s-01\<"is'1- ,2 11 / .· . . Warnina:,: DO .NOT USE for : 
· .. ---: r«iproatingaircompre$• .·:-. _ 
~- : · :-sor senice.·. ·. __ . .-._ . - - . : 

...... : ;.-· .. : . 
7c~ ,i-------A,------... 
·oIMENsroNs c ll'tcims rr=· =-- · · 

.. 
wnasrrm-1 

··FEATURES . 
,. ' IRON-BODY 

~•·· ::·.B_OLTEDBONNET. -·- - ···-

SIZE A B C D Al'rtOX. • FLANGED ENDS 
2 • 6 SI• .. ,12 2S 

2-112 •112 7 1111• s-J./1 :IA 

3 a-1,2 7-112 :JI• $-7/1 ... 
• 11•112 II 1~• a-i11 7S 

s ,, 10 Ul'I• ,~. IDJ . 

• , .. 11 1 ..," 127 

I 1~112 1,.112 ,.,,. 10,1/4 2:14 
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:i 
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•STIIM3.~ . 
0IIOC ', - .. 12'1 C-ll'Oft .&SntA1a, a-e 

• ......... Ring II-• ASTMNl c:N6m 

s Oiac S... lllng (rio1r, an.nz. ASTM~Gl3'00 

' 
ttne• "'" , r .. .., AIIMlli- I Si~ IL .dTII eua 
NIN• Pill ( 10". 17") ...... .,.. ASTMll2'1, e&a2lltll 

7 IMM• ........... A5TMA1117 

• Hln11• PIA lluaning 8,oue ASTMIM2,Qato0 

II Hintel'lnPlwe 11 ... ASTM91a 
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. CAL APPLICATIONS 
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OPERATIONS SCHEDULE 
FIELD ROTATION SCHEDULE 

VALVE DIAGRAM 3 FIELD CYCLE FIELDS IN SERVICE 

FIELD # 1 ~~A 
~ ~ 

1 & 2 ~PLJMpi---2 _______ 1_&_3 __ -1 

3 2 & 3 
REPEAT CYCLE 

VALVE SCHEDULE 
VALVE FIELDS IN SERVICE 

NO 1& 2 1 & 3 2 & 3 3 & 4 
1 OPEN OPEN OPEN OPEN 
2 OPEN OPEN OPEN OPEN 
3 OPEN OPEN CLOSED CLOSED 
4 CLOSED CLOSED OPEN OPEN 
5 OPEN CLOSED CLOSED OPEN 
6 OPEN OPEN OPEN CLOSED 
7 CLOSED CLOSED CLOSED OPEN 
8 OPEN CLOSED OPEN CLOSED' 
9 CLOSED OPEN OPEN OPEN 

@ @ 
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TRIANGLE PUMP 
AND EQUIPMENT, INC. 

CUSTOM BUil T 
MOTOR CONTROLS 

I : 

. · 

'• 

,, ' 

I ; 

f' :• •' 
j 

' 

i .: . 
t 

'File No. '. ~70758 
1 

Bulletin Cl-979 
• '· ot• · 1 C 

; ! , l 

· l , · 

Triangle P,urnp offers custom control panels for 
sianpl m, duplex / n :lsi~'e unit operation. 
Standard panels are available in NEi'vlA +,-,,R, 
4 ---1,,l enclosures. Control provides short 

• circuit, overload and undervoltage protection. 
Each concrol normally includes circuit bre:i.ker 

:: ,1.Vith door mouI)ted .operating handle, Rt 113or:ic 
. '.: ~ : cgrcqcpc 'ss I. ' ~I I pb I t.Wld magnetic motor 

j! i su.n:er with: am9ient !compensated overloads for 
3 phase, H-0-A selector switches, reset buttons, 
electric cycle alternator where applic:ible, 

1 
!20 V AC · control' ' circu{t. cr:insformer and 

1 tefnlihf1 
sl!rip$; · · .' · !, :• . I : , . 

, ; • I I ii , , .. ~ .. , I , \ , 

A variety of accessories are available; some of 
which are run indicating lights, elapsed thne 
IaNtt!fS, probe relays, cycle c!ountcrs, ~ 
', r f I mostJt, intrinsically safe concrol 
circuitS1 >,-: · J . I hag s :ind a variety of 
bo'.r.h ai'.iciible and visual :uarµ1s. . . 

' ' l j• •, I ., ' 

I ., 

'' I t 

I , ~ 

j,, .i(, d ' .. 
I , ·; , 

• :1 

I , . I ; 

I 
I 

' ' ' ·~ 'j' '• . , 

. ' 
. , · Jhi;s Product 'is Listed by 

UNDERWRITERS LABORATORIES 
c\Od Bears .the Mark: 

' ' 

-l ·•·, '• 
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CUSTOMER: 'l'hnmnc::nn MPrh ri n i r;, 1 

PROJECT: KEH-5 319 BJLL OF MATERIALS Emergency Drainfield Replacement 
200 East Area 

QUANT. DESCRIPTION/CATALOG NO./MANUFACTURER Si'\<.. REMARKS 

1 

1 

l 

1 

1 

1 

1 

1 

1 

En closure A30H30BLP N-4 

Back Panel H30¼30 

Inner Door 27" X 25~ X ¼ 2064 

Suooort Frame 1" X 1 X 1/8" Aluminum 

Tnout Module Model 3010 

v-, ~,.. 'T'o-~i n'> l I Af-Jl\ , '?() c; , '?()::, 

Transformer .j.,TA-2-69305 

Fuse Kit. ... . ,.,PL l 1,260 l ·· 
I 

Fuse 
' I· I , ,,,, ' l . .. ,, , ''! ' 

MEN 7a 
• •, I ' I 

Primarv CB . . S252-L6 , 
I 

,, .. , , 

" I •·· .. • I 

. ., 

Hoffman 

Hoffman 

DuPont 

FC 

Acutec 

C:::iorn:,nc:: 

Acme .• ' . I. 
'Acme · , . I ' ' 1· 
Littlefuse I,. 

.. 
' I· ABB 

ABB 
. , . 

I 
1 GFCI CB ' ... · ·s2s~-L2d . . 

1
--2--i~-----~---------...------~· 

Motor Breake·r- .. HMCP050K°2 ·· .. .. ... ·· · Westi'ngho'use · ' 
i 

2 Starter Cutler Hammer 

( 6 Control re'i'a'y ' .'" ILY3N-·12o·u·s · ,., . ,. . .. 1 bmrc:fri' ' ----+----------+,._.. ____________ ,..... _________ -i---1 
I · • • I • , I I 
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f 1 Time relay , . ., ., .. ,, , .. LHR.'2H . l'i'0'vAC •, ·· 1' . , .. , .. .. Syre'iec ----+-----------..,.--------------~---------+---t, · ·•· ...... , '·s;~~·i·.;;c 1 
, ( ,. . ,. ' ' ' • ~ 
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I 2 
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2 I 
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,,,. I .,, , • 

Cutler Hammer 
I 

I 
I 
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2 Ind Liqht , 
' •• •,' I , I • " 1°1 • I •• , , ,0 0 ~ ' • < I ' • • t • 

., • E22H9X10 s~~l .Leak ' 
' 

t 
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• Hasp and staple provided for 
padlocking 

'• Removable and reversible print 
pocket 

• Oil-resistant door gasket attached 
with oil-resistant adhesive and 
held in place with steel retaining 
strips 

• Collar studs provided for 
· mounting optionaJ panels 

Accessories Page 
Air Conditioners ...................... ... .. 370 
Blowers ........ ................................ 393 
Corrosion Inhibitors .................. ... 402 
Door Stop Kit.. ............................. 412 
Drip Shield Kit.. ... ................... ..... .416 
Electrical Interlocks ....................• 422 
Enclosure Stabilizer ................ ..... 425 
Fan Cooling Products ...... .... 390, 392 
Fast Operating Clamp As.bly ...•.. 41 8 
Floor Stand Kit. ...........•..••.....•..•• .• 424 

Finish Heat Exchangers .....•.......•..• 380-386 
ANSI 61 gray polyester powder Lighting Kit ........••••.•......•.•... 41 0, 411 

... ,,., coating inside and out over Lock Kie ..................................... . .417 
. ,-··1:i phosphatized surfaces. Optional Panel Support Kit .................•.. ... .430 
:' , .-· ~ panels are white enamel. An Panels (See table) 

·.• . ~ additional protective finish may qe . Rack Mounci~g ·Ar)gle f<i t... •. .. ...... 439 
· . , ;.~~~c-- I . ., . h . '1 . . I t d I i 11 S 'h ,,.._ P I K1 ·t ' ' ' ' JO ,.._.; ,- r;~ ::. • I neceSSllfY I I e. ~n':t osure 1s oc;:a e ·1 , w, g-uvt ~f.l, G : , .•• • .-. . •.• : . ••.••••. 4 . . ~,•J .. ,t .,. ,, .... ,· ... ,:--,,,t I' • . ., " •• I ' d' I I• ' \ . I, 1, • ltll f, •• ¥ I • ' ' • I I ... 

' · . :~... -. . :: · · ·~ ".:'._ · · · in a corrosive out oar setting. · 1 
' ,ermmal Kit Assembly . .' .. ... ......... .434 

Hoffman can supply custom finishes Window Kit ............................. .•.•. 41 4 

Application .. , . '.· · I 
Des1gnep t9 house .electrical a1;11;1• , ' i 
electronic controls,. instn,,,rrients, .~d . 
comp,or,ients in are~s wtiich may be 
regu1.p1y hosed doV'n or are . . { ! · 
othery.,ise very wet Suitable for us,e 
in dairies. breweries, and similai" .: . 
ins,allaflOtjlS'. Also suii,able for .. ,., 1 .. , , j 
ou.td9or. applicatio"'s,,(optionaJ .dn.p: 
s~1~.l.d is reco,rim,e.9d~). : <i( ;.• : 

' ,1 ,: .... , ,. •'· ' l J . ·.,!' 
Con:s,ti;ucti~n . .:r ;i . ·· :f: • 
• .. 1 G gauge 

I 
steel bodies and· 14! ! 

gaug'e doors on·all si:z;es.through 
2_~.00x24r.00; reinaini0g :Qarger) . ·. 
sizes are 1 4 gauge . ; . . . . 

• S~~f1'.S continuoy,slY. ,we,lded and: 
, gro~iJd ,srr,ooth; no holes or • 1 

• 4, , 
knocl<auts · 

• Door and bf,dy stiffeners in larger 
enclosures for extra rigidity . 

• Rolled lip around three sides of 
door and, an sides of enclosure ' 
opening exc1u·<;1e;, liquids, and i<• • 

cont~irants : '. .,'. :; ·, 
• Stainless steel. door clamps on :· 

three.~ides .of door .for. wate.l'Jigt\t 
seaJ' ,1·.: i' ~ ., . ;. ·. t .JJ :'. ·i · 

• . Doorremoved;by puUing,stainl~ss 
st~el con.ti.r:,uqus, hinge pi111 .y !,;} 

1 . . .. } .. r1 . . ' 
J;\ ·.,. ·, 

: • h 

•• i I• 

~ ,I. -~. ' '. : '' 

I 
I .. 

., 
: . ·· fl .' 

:. • . •,: :· ,11 ·".: 

jl' j! ., ,• !• : . j •', 

I ~?!•. 

mm Ph: s,2~~,.-2240 . 
___ ,.. __ :t;:,__:::;i:;:;..i .Fax: 612.-421,-1556 

L092001 .OMM.1992 : ·i 

i' 

based upon environmental . Wiring Ducc ........... ...................... .403 
requirements. Consult factory for 
details;· 

Industry Sbndards 
NEMAIEEMAC Type 3, Type 4, Type 

12,.and Type 13 
UL 508 Type 4 , ; , 
JIC standard EGP-1 - 1967 
CSA.Enclosure 4 (Specify CSA label 
· wnen ord~fing) • , .. , · 
IEC 529. IP66 

' :i 

• I 

, '· •1 . :! ; 1:t/'. · ·;1; . i. ·. :1;; :': .. ) >; 

·r.· .. ' 

1,. ' 
. ':; · , .. 

. 1• . ,j 

t ; , 
I . ,, .. 

I I ' 
I 

' L 

•· ,r . . , ., 

I , r 

"• I · , I ,, 

.!' II IL I 

I •• 

. , 

· I 

• ' 
· I . 

I I 

t~ -~ ; ' . · I. 

.. ',, ' 

, .. :' 

I . 

im:¾&f!<?&tlfili.~~§4.S!1 
Chemical Resistance 

Chart . • .• : . ..•.•. . .. . pg. 459 
Cross Reference to Large NEMA 

· 3R Hinged Cover . 
Enclosures .•• •.• • ••.•• pg. 346 

Industry Standards .•. . • . pg. 451 
Materials .and Rnishes .••. pg. 456 

. ; Price List .. ~ ~ ~ . ~ •. . ' ..... pg. 9 
'• I 

I f • . • 

Ws®1mtt$i®€ta©:6A~ 
We can modify or customize this . 
enclosure to your specs. See page · 
446 for more infonnat1on. 

.· ..... •' ' ' ;· 
·'1 . _1 I ',1· · 
. I• ,•! .• • fl'" ~•• i. • \ I 

' \ :,: 

', ' ~ 
'' 

: ' I• ,.,·•, :· . 

' 1 

, . .! 
. I •I 

.:: :, 

. I ' 

.,. 

. ·'i ,· . :. 1 
I ' • I ~ .. 

·, ·· ·-·· ;- · ,., 

I I ~ : ' 1 ,•. • •,,. 

: ... ·,.: .. ... . ,., .•. ,.d I · 
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[filaD~z~*~4':J£;$%.¥?die~~pu}:{ta.@§\~e~:(~§.n.jJ¼W;)f15:fu£7£F..a©.fi-i}?/~ 
Single Door NEMA 4 Enclosures Single Door NEMA 4 Enc1osurec..:s,· _____________ _ 

I 
Enc,oawr• Enctoau,. ·Pitnel ... n. e:"nc:.1oaure fnclOaur• ·P•n•I Pan•t I 
~uuo9 S,i:e C.alak)t Si.z• Center C.ii.109 Swe C.i~tog Sue Cena, 
Nwmo.- A.ISaC Numo.r Dae Sldtener -- H Numbet' AA8aC N\.W'nbetcc---=D-=•-=E-:-::-:-,=---,S,...un_o_ne_, __ _,H=:-

1 
A•l 6Hl.2AU' lli.00•12.00ali.00 A•l6P12 IJ.OOai.00 Nn• , . .... --, A•lDHl08LP JO.OOaJ0.00.i.OO A,MiPJO 27 .00A27 .00 NOi lnal.01112 7.00 f 

1•06AJ05al52I (3J0"229I ,r (762•762."2031 1686,0M6I (1781 : 

I' A•l6HlliAU' 16.00• 16.00aci.OO A-16P11 lJ.OOalJ.00 Nol lnCJl.01112 - A-~6H 1 •Bl e ,a '10•'·' no.~ co A~P?4 lJ .00•21.00 
1,0o .. o'°«i,ns21 '3:JOallOI . ) I~ id . _ .. ., LSI . . :£ ... 

I 
A•16H211o\U' 16.00a.."D.00.ci.00 A•20Pll 17.00.13.00 Not lncll.OeQ - A•Jcitil IILP 36.00aJO.OOAd.00 A..J4PJO JJ.U0~/ .00 

!•060011115'2I (432"3:IOI 19U,cil0"2U3I (838,rillbl 

I A·20H16AU' 20.00alli.OO•li.OO A-20P11 17.00al3.00 Not Inell.Om - A-i:zH .. 11LP •2 .00•J0.00.8.00 A-42P:IO J9 .00A27 .00 
(5011,406• 1521 • (432alJOI (1067acl 10.203) r.l'J holltil 
20.00&20.00.ci.OO A-20P20 17 .00• < 7 .00 Not lnCluQaQ - A-i:IN;ac JLP •2 .00al6.00a8.00 A-421':M 39.00.wl.00 
1508a508a 1521 I (432•4J21 (1067a914•10Jl 

1. A•24"12ALP 2•.00• 12.00.ll.OO A-121'24 9.001121.00 Not lndo.Clell - A-441HJI JLP •8.00,J6.00a8 .00 
:----,---=--l'-6_IO_•_J.c..c05•1521 1229..:>Jll (12 )9alll••20Jl 
'1 A•2•H16AU' 2, .00, 11foo,ci.OO A•24P11 21.00• IJ .00 Not lnClua.S - A-«lOH3 BLP oO.C0,Jli.00..8 .00 

1cil0,40oal521 (5J3iuJOI 11>2••~1••20:Jl 
2 ~.00,20.00.ci.00 A•24P20 21.1l0a17 .00 Noc lnClo.Clecl - A•20H1 .._LP 20.C0al6.00xl0.00 A•20P16 
10 1 o,,oa, 1 s21 1533•432I 15U8••06a25•1 
24.00,24 .00.li .00 A•24P24 21.001121.00 Not lnauaec! - A•2•H .x;LP 24.00a20.00a 10.00 A·2•~ 
lcil0•ol0al521 , • , .. i533a5J31, llil0,,08"2>•1 

l'J9hd361 
•5.00alJ .00 

;7.00,JJ .00 
11••bad381 
l 7.00, IJ.00 
(4J2"3JOI 
21.00. 17 .00 
15JJ••32l 
27 00.:?l.00 1 J0.00.<20.00aci.OQ A-;io,>20,, 1

1 
27.00,17.QO' Noc lnCll.080 - A•JOH 4CLP JO.COA24.00..IO.OO A-OOP241 

(762x508al52l · . · 1680,4321 • ' (762,olOx:!>41 1086.-;;J31 
A•JOH24ALP 1 ' J0.00a2•.00aci.00 A.JOP24 27.00"21 .00 Not lnclo.Clea . - -A~J6H OCLP · J6.00a.l0.00.l0.00 A...J6Y.l0 · •.i J3 .00a27.00 

Inell.Ole! 

NOi lnau<lea 

NOl l00U080 

Nae lnCll.OIIO 

9.00 I 
12291 I 

9.1111 , 
r.?511 I 
9.118 j 
(2511 , 
1 I.J81 
12891 · 
1•.Jd . 
13651 

9 .00 
(762,ol0al52l 1686,~3I 191••762"2>•1 (8ld•..cti.:.bti.:.·1=-------'-'12c::~..c91;...1 

36.00,24 .00aci.00 A•J6P2• J3.00a2l.00 Not lnClo.cJ.s - A-..ati ~LP •8.00aJO.OOa 10.00 A'"'8Pl0 , i •S.00"27 .00 Nol lnCII.OIIO I J .UO • ! A•l6H24ALP 
19HJJ> IOal 521 1838a:iJJI i1219x762x254l (I U3•o86l IJJOI ' 

A• 16H12flLP 

I 
lli.00,<12.00.d.OO · A•11P12 13.00,9.00 Nol 1nc:No;1ec1 , .. -, A-4&1 6CLP ,s.oo,Jli.00. 10.00 . A-48Pll , •5.00•Jl.00 lnCl.-a 11.Ja , 
(40o..J05a2031 ' 1330"2291 11219•9.,.1 ~••..c~..;;5_•1'--.....,.-==.....--'cl 1,,.1_..:lc..•c,d_,.3,._81--,-________ ,2.:.8c.c9•'-: ; 

I A•20H168LP 20.00,10.00all.(II ~-20P1• 17.00•IJ.00 Noclnc:11.0ecl ...; A•60H 6CLP o0.oo.;ja,00a11.1.oo ·: A..OPJ6 ' 11 57.0(jaJJ:oo lnCJI.Ol<I 1• .:ld , 
1508••06"2031 ("32alJOl (152••>1 I .. ~5•1 l1,W8ad38l l:Jo51 

I A-20H:zoBLP 20.00•20.00a8.00 A-:zoP20 17.00.117 .00 Not lncluoea - A•lDH 401.1' J0.00.24 .00a 12.00 A·JOP2• 27.CO.ZI.OO Nol a=uaeo - I 
I 1508a501iaW3l (432a4321 (762•o 10aJ051 1ci86,SJ3I 

I A·20H248LP 20.00.-.2• .00aa.oo A•24P20 21.00• 17 .00 Nol lncl"'1ecl - A•J6H; IOLP J6.00.J0.00a 12.00 A•J6Pl0 JJ.00"27 .00 
(508acil0A203l ' ·' 15J3a•J21 .. , : , , . \ ~1 .. 762..JOSI (8JM,ri8ol 

I A•24"208LP 2.:.00&20.00ad.(II A-24P20 21 .00&17.00 Not ~eel - A-48H., J"'. ' LP_ •8.00aJli.00.12.00 A~ •S.OO,J:i.00 
'----~--=---lcc6 ... IO.:.,:i08..;;;·=~a2:.:;0J:;;:..1 ____ .=-• __ ..,IS33= ... ••-'321=,-..---------.....__,..,.a..., .. , \J-...--'cll,c2.,.19>oc-'V-,,l..,••.,.JO..c,;.,51'--,--==--,-'cl1,,..,l"3•dJ81 

A•2•H248LP H.00a24.00.8.00 A•24P24 21 .001121.00 Not Inell'°, .S - . ~•lliHJOF• '\P 36.00aJO.D0.<16.00 , A..JIIP30 . . 33.lXj'!l1:~ · ' 
id10a61012031 1 

' (5Jla!>JJI \ (91••7ti2••Dlil ·. ' 1838,ddtil · 
24.00aJO.OOad.OO .A~• 27.00-21 .00 , NotlnCll.080 - . A-48HJ61'Ll •8.00...l8.00a)6.00 . A'"'8Pll •5.0UcJJ .00 
lii10a762.:.!031 '! •"' 11i86"5JJI ' I:• . l1219all14••061 1· (I 1•3•8381 
J0.00,2Q.00ad.00 A~~ 27.00,17.00 Noc lnCl..aecl .. - A-<iOH36lfU\ , . 60.00,Jli.00.16.00 . A-<iOPJ6 57 .00AJJ.00 
f762.S0Ma20JI (686a4J21 ·. 1 \ 1l52••914a•061 (l4.18ad381 ' 

: A..JOH2'8LP 
i 

J0.00•2•.0Qad.00 A-.:IOP24 27.001121.00 Not lnClua«I -
(762•1>10112031 ' ' ' 1686~1 

M1lhme1er d1m•n•10ns () .,,. ,o, '91••~c:;e only; do not.convert metnc dimena,on• lo inch. .. , 
P11nel• m"at b<o o>n:J•,.., Mpant•y. Opllonal • 1.,mw1um and plywood pi,nala ao!ao aovall~I• for mo-1 siza&. Saa AccnsoriH. 
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P4'€L I Ol>OER 
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SECTION Y · Y 
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.~ .. ~- • .2, •_ " I 

" . 32 I / :: -...::.. 
-~s• df7;.lk; •:' ·, : ~" .. I 
I _1 . 1·1 · ' I ' + .,1• l ' 

.SECTION ,Z•~z , · --: : •:·,· ' ·· · 

NOTE: 1. F::3.00 (76) when B is 16.00 '(406) 
or more. F;=1 .25 (32) when 8 is less 

· than 16.00 (406). · 

r--7 

2. Large print pocket furnished if 
A:30.00 (762) or more and B.=20.00 
(508) or more. 

3. The number of door clamps is 
dependent on size of enclosure. 
Clamps are furnished along three 
sides of the door: Maximum spacing 
between door clamps is 15.00 inches 
(382 millimeters). 

4. Panels have flanges along sides 
which are more than 21 .00 inches 
(533 millimeters) long, except 
A-24P20 has flang~s on two sides • 

. · • . 
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II 

' 
"ACUNATOR" INTRINSICALLY SAFE CONTROLLERS 

FOR CLASS I. DIV. 1. GROUPS A,.B.C & D. CLASS II. GROUPS E.F & G. 

MOD EL 3010 - IS A "STRAIGHT-Tri RU'" CONTROLLER WITH 5 INPUTS ANO 5 NORMALLY OP:N 
120 VAC RELAY OUTPUTS. MANY OUTPUT CONFIGURATIONS ARE AVAIL.ASL:. 
SUCH AS ORY CONTACTS. NORMALLY CLOSc:O OR A COMBINATION OF THE 
ABOVE.r.. 12 TERMINALS AAE AVAILABLE WHICH CAN BE CONFIGUAE:J TO SUIT 
YOUR'' OUTPUT NE:DS. A MAXIMUM OF 6 INTRINSICALLY SAFi: INPUTS ARE 
A~ .. ~11..ASL.E. NO SWIJCH.ES 9R L!GliJS ARE INCLUDFD. 

· .. , . ..... , · : ' I. • • • ,· ' Ji!.•' :, I f ,1 h ' ... ' t 

MOD EL 3020 - I~ A FULi. FUr,'CTION , D.Ufl,.EX CONTROLLER WHl,<;H INCLUDES A_UTOMATIC 
ALTERNATION. DE!..AYEO START BETWEEN PUMPS ON POWE.::1 -UP, Sc:AL. LEAK IN• 
PUTS ANO 120 .VAC OUTPUTS. NO SWITCHES OR LIGHTS ARE INCL.UDE::>. 

MODEL ~OJO • IS A FULL. FUNCTION DUPLEX CONTROLLER WHICH INCLUDES AUTOMATIC 
ALTERNATION. DELAYED START BETWEEN PUMPS ON POWER-UP. STANDARD 

' SIZ!: TOGGI-E . SWIT<;:~E$ .. FOR· f:IUMP HA~O-OFi=-Au;ro. AL.ARM .TcST-AUTO-
,,, SIL::°NcE ANO ti ;i 6 .. OIA.' P

1

UMP RUN ANO.ALARM LIGHTS WITH AE?LACSJ.BLE 

1' ' i, . ~E.ON, 1:,AMl;'S. ' I ,,:: , 1 . . : 

MODEL 3040 • IS BASICALLY THE SAME AS THE MODEL 3030 EXCE?T THAT IT IS FOR SINGLE 
PUMP CONTROL 

MOO EL 3050 - IS THE SAM.EASTHEMO,DEL.
0

3030EXCE?TTHATTHE SWITCHES ANO LIGHTS ARE 
. , 1 'I, .. DIA. HEAVY DUTY: 011.:nGHT ANO WATERTIGHT. (EXCE?T FOR CERTAIN 

, OPTTONS) ' . · ' · · · :. . · . · . . 
,. ···· . . , JI. , · . I, , . -... . · , . . :, , , l . . 

I . ' . • . 
MOO!:L 3060 - IS BASICALLY TH~ SAME AS THE MODEL 3050 EXCEPT1THAT IT IS FOR SINGLE 

PUMP CONTROL ' i. I ' I; • . I ,, ., , ' I . ' 
. I I ! 

NOTES: · , , , • THE PUMP HANO-OFF-AµTO SWITCHES ANO RUN LIGHTS AflE \N TH,E 120 VOLT 
CIRCUIT·so THAT IF TME INTER'NAL LOGll1: SHOULD 'FAIL'. TH'E PlJMP.S CAN ,STILL. 
BE OPERA TED IN THE MANUAL MOOE . 

. ; . ... 
' 

• THE CASE IS MAOE OF BL.ACK PHENOLIC WHICH WILL,NOf-•RUST OR.CORRODE. . ., 
. I 

• CUSTOM 0
1
PTI_ONS "ARE·A:V~i~B~ 

1
1'0 ~U,IT .YOU~ R~OUl,A~M.~~TS . 

• • • , . ' 1 I . ' • • 1 • I j : ' ' · ·: • I ; •• 

·. r .' . 

: ' 

.,. 
I I 

I• 

' ' ' 
' 

• , · . 

I · -:- .J, 11 l• I ' • t 

. :i ' I • 

' ·:. 1, 

,· ., ' 
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I ---=7 H!--120VAC ,N 
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r-----------~ 60HZ 

: . 2 ),--' ---------.. 

r--------'17 
INTRINSICALLY 
SAF~ INPUTS 

t i ----~ 

r 
r 

~ ·· 
~ 

'' I • • '" ' , 

RELAY 
I OUTPUTS 

: -~ 
~-- --~ o---
1 
I 
I 

t----~--
1 • 

I : I i 
I 
I 

t--:--✓o---
I • 

t-----~o- --
1 
I 
I 
1· ~ 

~--~-~ ;o---

OUTPUT LOADS 
120 VAC. 150 VA EACH 

OPTIONAL_ · '23' ACUNATOR ' 0-~-----
INPU: . . ...I: _\::::J_· ___ M_o_o_e_L_J_o_,_o_· __ _____.I l 

,,. 
I . . ' I -

INTRINSICALLY SAFE 
.... ., .. STRAJGHT-THRU .. CONTROLLER 

.. FOR CLASS I. DIV. 1. GROUPS' A.B.C & • : CL.ASS II. GROUPS E.F & G ., . ' 

. ' 

• INPUTS OPERATE AT 12 voe. 0.5 mA. RELAY ou:rPuTS ARE RATED AT 150 VA.. 
120 VAC. . 

' I 
• THIS .CQNN.ECTION DRAWING SHOWSTHESTANOAAO INPUT/OUTPUTC.ONFIG-

URATION. . 
• MANY OUTPUT CONFIGURATIONS ARE AVAILABLE. SUCH AS DAY CONTACTS. 

NORMALLY CLOSED OR A COM SINA noN OF THE ABOVE. 

PUS~. NO. 301 031 
• I 

r 

.. ,. ~ec,'inc. 
.. 

; : '. 
I ' ' I ; , '" 

';,.. ·!, 
L092001.0MM.1992 ·. • 

' • f ' , . . 

I ' : ~ 0 • 1 ; j I, : •· • ~ I i ' • ' ' , ,f I 
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Through-Type Termi,nals 
1i, I 

I ' . WHC-SD-L092-OMM-001, Rev. 0 

Selection and ordering data ·· 1:~._: .\ f:/~1:•• .. ~ .. ~~:~~·•: ::_~ ... ~_.'.;·.: I•.:-,-~" ': ~~·:'J t_. . ,, ·· ··· . ,. ' . .. , . --~- • • I r , .. 

O,;n1nsK>01 tmmJ ' T1um1NI s,ze ,..0.,~9• Conun- A5• C.ldlO<J Lisi S1anaira I I . Conuuc:ao, 5'ZI f3.IU\g UOUI I sem~y No. ., . Poe • pack 
I 

' ' Cuttenl WMJln .. E•Gh 
1'1 

,: 
' I ' A , .. I mm I s Cry 

Through- type terminals wilh insulatir,g boqy' of-molded therinoplastic, narrow version, with screw terminals on both sides 
TemllNI JIU 2.l 20 S11191• ,.,,,..... 

,~~ "Ill 22-12 AWG 
· BIOCa 01 ltlt,H 

oOOV Bloeko,1en 

M @ 16-12 AwG (ffiatKeG 1 . • . 10) 

iOINI, AC 750 V, Sonv,e IMIIIINI, 0111e 
0.6 10,"""' DC900V 

finely Snnoecl Aa:eu01oes: l _ __ l 
0.5 nvn' 10 2.5 mm' BMrllf 

S•!Wf'IO< tor 111,g1e -

·' 26 linkrwtor 2 ,.,_, 
J 1-,m.n,.la 

10 1 ... n'Wll.-1 

I Cov• Wllft W.,l'WWJ 41fOW 

Wf'lltle, tor "1SCIIPIK>n 

10 Tell socket 2.3 d•• · 

Terf'JWW WI 4 JS S1119le tertNN1 

- •lii1 $ 01VJ1e 11,m.n.i.• OIUe I ' ' I ; ,. .. ~ 16-lOflW\31 , ,;, , (iOO V S"'9 .. ,.,_, green yellow 

• 
<I! 18-10 AwG 

•olld AC 750 V, Acc:IIIOf..S: 
0.5 10 6 nvn' DC 900 V s.s, .. , 
11ne1y snnoed 

.. 
,S-HII' 

tQ.5 ffl!ll' IO~"""' 35 UIIKIMIIOr 2 lemW>ala - l . / . J leffl'Nif\AiS 

10 ..,"""" .. 
10 Coi,e, -- ...,,_IQ ilffl>w 

" 
wftMe. kW IOM;Ol,J&kN'\ 

f•• I tt,k.;Mel 2.l 1t1• . 

Te,-we• '1 . Single ..,,,_ 

ri 
BIOCl<OIVVN 

~1-AWG 600V ' St<ll)le...-. Ollle 
4! 1-AwG 
.. ,_, I ' AC 750V. ...,.,.~ 
0.15 mm' ID 10 mm' ~900V BM-.... Li11K taalll IOr --2 tanntnall 
NMtysnnaed lll<ffllNI& 

~ - 1· 1.5 mm' ID 6 ,mm' 10-. 
·t ~ _.. wa,nng anow 

.- .. IOI' "1SCt/01Mll'I 

TefflllNI we 11 79 StnQ!e•oefflWIII .. 
- - 41--, BlacK 01 VVH . 

•• "Ill 12• AwG I 600 V Songie ,_,., blue · 
~ l4-6AwG 
lolidana11r- AC 750V, ---I mm' 10 l S mm' DC900V fla,y.., 

; 12 Li11K t aalS IOI' 2lemW\ala ......, __ .3..,_., 
2.5 nvn' ID 10 ,,.,,. . 

j -10...-
I I -~ 

'· 
,, .. C--WW""'9MTOW 

j T-well 120 sinow-

if~ 
BIQCII.O, llltN 

~l~IAWG I oOOV ........... s...,.. *""""'· -
[.,~II \'Smi ~ 12-r2 AwG . 

r I ;;.'!· -.: 
...,_..,_ 

~ I •r111r1DSO,.,... DC IIOO ea,-:. _,,__.. •I •~ :i1 I 135 una,_IOr ~lalminala ,~~.,! l ~- .. I . , 10-
6mm' 10JS,rffl'" 

~-_;_,-- ~ ' ': . ---· 
I I 

" I 
. ', J 

,· 
'i l 

, ,,1 ,·· •• I 

,., · II 

,) 

13/6 OlecCM,1nt Scnedule AC•10: 
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5.5 
16.0 
55.• 

.5,5 

I 

ci.5 
a .5 
ti .5 

I 
1 

7.2 
21 ij 

7.2 

1 

10 
JO 
10 

1 

16 
•8 
16, 

r.s 

IWA1 201 ' ., 0.78 
IWAI 301 2.20 
IWAI 401 1 ' 1. 10 .. 
IWA1 011-111f11 ·0.95 

: 
I . 

IWA1 l20 ! o.,o . : · 
IWAl,,&25' ! !·,· I 0.~6 

IWA1 IMO · ... 0.85 ' 
IWAl 14l 1 ,•• 1.12 
MWAI.OU ~"!) 

dWAI 110 u.~li 
IWAl..0 O.J2 
IWA1 ISA •O. 15 

IWAl 0l1-10G11 O.!ltl 
IWAl 011-lBGl.1 1.10 
IWA l 011- lPGll . u u 

.. .. 
IWAl &20 0.•0 
IWAI 125 .. 

.. ~ .. 
0.26 .. ··.: 

IWAI ISO - 1.00 .. 
IWAl 151 1.20 
IWAl 1:.3 

-~(~- J. U5 
IWA1111 O.JO 
IWA 1 a•;, n J'1 
IWA II • tt• .,. U 1:, 

IWAl ;102 ,. 1.~0 
IWAl 302 ..... _. J .JO · 
IWA l on-11H11 , .~6 ' 

I · •- • ._-... I 
IWA1121 

, . 
0.•6 . . 

IWAl &•1 .. --.·; :·; 1.07 

:::~ ~ :.i t .•5 

··1?t J .J6 

JWA l 111. O.J5 
11!/Al MJ,, ~ , O:JO 

IWAI 21M' .:::.. ·- 2.00 
IWA1 J04, ·· ·J ~ . 5.10 
IWAl Otl-11111:11 • 2.JT 

~ .. 
IWA11%1 

. ·l,~- ' o.,6 
IWAI M2 

· .... ~ 
2.00 ., .. 

1W•t 14S : . -~ ; _;: 2.10 
IWAl I~ · 6.IIO .... . 
IWAI 112 ·.• r: - 0.•8 

IWA1 205 . . . ,. J .•0 
IWAl aos .. 9.ti5 ,w,, 011-ntwn:·: J.~ 

.. .. . . , ..... · . 
2.76 IWA1123 ,.• 

IWAl 103 
• •' .--~ 

~-5'1 
IWAl IQ4. 

· ;.;: 
IJ.JS ·-:~. 

IWA111:S 
.,, 

0,57. ,:.·:_ 
. ' 

., . 
• • I 

I ,• •' 
.i, j· 

.. \ 

, ... ·. • 

;,,\ 

1. 

\ 1 : 

I 100 

' 
50 

I ~5 

100 

100 

' 
100 
100 
,oo 
11,)U 

100 
,oo 
i,oo 

I 
100 
,oo 
HlO 

100 
100 
100 
,oo 

I ,uo 
100 
IIHI 

IUU 

100 
so 

·, 100 

100 
100 
100 
:;o 

100 
100 

so 
~o 
:;u 

100 
50 
50 
:;o 

100 

50 
20 
50 

25 
20 
20 

100 

' •', ' I • 

For labeling 'accessories see page 13/11. 
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GROUP G 
WHC-~o-~g/3,2-OMM-001~~ev. 0 

' ~Listed and @ Certified 

Primary Volts - 240/416/480/600) 230/400/460/575; 220/380/440/550; 2081500 50/60 Hz Primary Secondary Secondary 
Secondary Volts - 99/120/130; 9511 t 51125; 91/100/120; 85/100/11 O Fuse Block Fuse Kit Fuse Size 

Catalog VA Output Dimensions (inches) Weight Part No. Part No. 130 Volts 
No. Rating Amps A B C 0 E F (Lbs.) 

TA•2·32403 50 0.38 -....L..18 -3 .75 3.21 3.125 2.31 .22 X .50 5 PL-112701 ~ • Pl-112600 . 'l,o amp 

TA-2-32404 150 1.15 4.7~ .... 4.50 3.84 3.75 3.05 .22 X .SQ 10 PL·l 127,i/! PL· l 12601 1'1,o amps 

TA-2-32405 250 1.92 5.58 !~8 4.15 4.06 4.06 .22 X .50 16 PL-V"f703 I PL-112601 3;;,·,o amps 

TA-2-32669 350 2.69 6.23 4 .81)... 4.15 4.06 5.50 .22 X .50 22 ~112703 PL· l 12601 4 amps 

TA-2·32406 500 3 .85 5.59 6.75 1'-Q.72 5.75 3.69 .22 X .50 23., ~PL·l 12705 PL-112601 .6 '/. amps 

TA•2·54523 750 s.n 6.27 
II 

6.75 s:'%2 5.75 4.13 .31 X .50 ~ PL-112705 PL-1112601 9amps : 

TA-2·54524 1000 7.69 , 7.75 
I 

6.75 5.7T\. 5.75 4.88 I .31 X .50✓,.. 35 PL-112705 PL-112601 12 amps 

TA-2·54525 1500 11.54 6.75 7.50 7.75 1\.6.50 5.42 I .406,-f.1!'13 55 PL-112706 PL-11 2601 '. 20 amps 

TA-2·81202 2000 15.39 7.45 7.50 7.75 &..50 6. )2 _A6x .813 55 PL-1 12706 PL· 112601 25 dmps 

TA-1·81203 3000 23 .08 8.74 11 .92 8.68 6.~ 5.!3"'"' .406 X .813 ' 70 PL-112707 - -
TA•l ·81205 5000 38.46 9.24 11 .92 9.34 6.75\ .. ,~.25 .406 X .813 110 PL-112707 - -

,. ~ ,,,.,, 
CONNECTION DETAILS FOR GROUP G · I I 

Conl\ect To Line For Respective ~oltage 
,• 

Output Volts 

H1·H2 H1•H3 I H1-H4 H1 -H5 X1 •X2 X1-X3,. I X1•X4 
I 

i 
I . , . ' 

208 I I ~00 85 100 \J 110 . ' 

I I 5~0 I . . ·110 1, .. : 
220 380 440 ' 91 120 .• : 

230°,, 400 I 460 575 . I I 95 I 115 I "\,1'25 .. 
I I ' 240 , 416 I 480 600 . 99 ·120 I 130 

,, , 

' ' 
GROUPH 

Primary Volts - 29812301460 · 
,, , 

' ' Seconpary Volts- 11,5 . • 50160 Hz Primary Secondary Secondary 
, . ,. Fuse Block Fu:se Kit Fuse Size 

Catalog i VA Output Dimensions (Inches)' . Weight Part No. , Part No. 120 Volts No. Rating Amps A B c : 0 E F U,lJ. ' ; ' 
TA-2-69300 . so I 0.43 4.56 3.00 2.59 2.50 2.61' .22 x .so· . 4 PL-112700· Pl.:· 112602 'l,o amp 
TA-2·69301 : ,100 0.87 · ·5.32 3:00 2.59 . 2.50' 3.2p .22·x·.50: 4" Pl,.:· 112700 Pt.'.-1 12602 1•1,0 amps • TA-2·69302 '. i'so 1.30 5.20 3;7,5 3.21' I 3.125 3 .. Qti' ., .22·x•.SO' 7 PL· l 1270 1 PL-112602· 2 amps 
TA-2·ti93b3 : 250 2.17 · '5.38 ' 4:so 3.84 ' 3.·75 3.50 ' .Z!;ic .. 501 1.1 · PL-112702 PL-112601 3½ amps 
T" ..., -n.,..n 1 ,.,en ,., n a , <: nn I 4. ' 1111 d 1 <: ~ h1. ' <t R1 --- - n. ... - -·- ~. • .. ...,-n . 

...... TA-2·69305 500 4.35 6.23 5.25 4.47 4.38 4. 56 .31 X .50 20 PL-112704 PL· l 12601 7 amps 
T• - - ' " . ~- - -- -· ..:,_ ' ' 01 ., 1">7()<; 0 .. .-..--, ..JU I u . ..J ... -· - ' _ , ... , .JI A · •- ps 
TA-2-69307 1000 ' 8.7ci · .7.15 ' 6.75 ' 5.72 5.75 . 4.63·'j •. ; .31 X .50 33 PL-1 12705 PL-11260 1 12 amps ' ' 

I ., 'I '• 

I ' ' ' ' .I ' • • 0 I • ,• ! I 

.•· ··w·•. ·, •.· • q ·, •w111i!lw O . • I , , I ' • , • 

. : , ,•, ,., I - -~~ - ~---- ~-,---

" . . .. : .. ·- 7. r-nm im:,.-..... ., - -:-
. A' 4° "' ··0 "• · !/.!✓.WT! · · · · 0 . . ,. ' .• -r~ 

)•>;; ; ;; ,;·: · •·· II ' ' 
r~I l'f I . ,., • •• , • L 

. ' " .. ! '·• •" 1 ' 
,,,:;-·' I 

·,· ' .. ,, ·.,: 
I I, 

! ," 

,, 
I , 

' -~---~~~-----
ITTT\f.la!m_.• '' E ' I , . ,, •• :-: 0 . 0 0 (j, " G 
!!!d}dJ!:-~c:.2'. ·l I ' :: •. I ' , • ' ·.ii:, I o,, ':' ' 1:· ,: , , I . 't! , :'. . .' '(l''' .i'./" ~ ·0~ , 

lQJ I l.Qj-L'·· . . ·.•: .. · .· _:.-: ., 1· .· ' . ~·: , . . ;-: l ~ - . · .. ·:: , ., ~f, ··.·_.·c· _· ,_·.· , 11· . 11,_; :' '. ': · •:' 

t ~IUii\ :: .\r :::;·· .. ::: ;:" 1 : __ '1.'~'·:_! .L•., .. . , ·- .1 

o~ · F . -~·: A -----·-of·_:,:.·· ·+::•"•..:-:· ... :·! . __ , . . , :: · ·-:. : . 11 ',' :1 - '1 

, I ·1,· • .. :··:·:.r ·· ':,: .. ,, .::• ,' ·•·, 
' • I !·'" C II . I ., •• .• . , ,1, I , ., ·~1••• 1 t; ,:, 1• ·'"111\l~h ... . .. *' I I ' .. .;, ..... \,!; ,, \~Ub. \·.~ l!l lf'li io'•j~ ~ ,c·•.f';· ,·,. ·~ "":~ .,.,~. 1~1 1· : ·,1~ ·\tf" :· . ··~· ~ ' 1"'',• 1 " 'f : . I ' I ol ',, t! ! o t 

,' ' f ' 
'i" ' •• ~ •· 1 • , .. r : " i , .• i ·•· ··· • · •: . , .. , ,, , , ., , J . • _j__J'' ' 

'" · •·. :.1 ,,,: . . , 1i4 ~,._ ... . .• '•l ' H1•tt,••·:•1• ·~ r4 ' ~ ·• · _,., ~• "" . l., 1 , , • • .. ~ •· • ·:· .. · • · .,·· · .. '. ~.-, t ; .·: ... ~ ... "', 1 · I I 1 11 .. \ , , i, t , • • , .. : '. ·,,. I . ,d : .. c .1 ~• .. 11 : . ·. , ., •• ., ·•' · • • ,. ,., ·., _: .. =;·· •. ·e , . . • 
'' .• ~ •"·" ;-1 ,• · , ' , ·3.·.~ . . · .. · :,. .,. · .. ',. ' ' ' F~I · ,•·· · .·,I _: 

''. • ' ~ ' I I • • , 

=====::;::::::!::=r-, ' .,, I " I 

' I• J:· •. 
I I 

72 

1 ' I , , 

' I . , I I ;, I 
·. , , I 

. I, . ' 
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- I 

J·i 

. I ' I • ' . -~ • • ' 

u~ 1077 
I I 

. Rated, 
I VOE 0641 ·. ;' t ·i Curre~t 
. , (;!able Proteqtion · 

• I ' , I • ' 

Ii 

' I 

' 

, I ' 

I I• 

I . 

! I , --- ' ) 
10 

I , , 12 

I • t • 19 '. • 
-~JilA:,\, I ' , . . ' 12Cl :• 

·1 •.· , •2s · 
I . _1_.;•_.i ·~j.3~

1
' i . 

, . ' I I 

SINGL:"01.: 
. ; I ,, ' . · ._.,, 

6 
·' .. , .. 10 " ·1 

;, I / 

12 
16 · 
20· ,,. 

. 25: : 

. 32' ·, 

Page 6 

,, . ' i :. '.' 
I •1 · ' . ; 

. ,'.,, 
. . ·­, , t i , I 

, I 

6 
1 () 
12: 

: .. 16' . 
2·0· 

25 
. ·•32: 

'' •; . 
' ' 

6 
10 

. 12· 

161 
2011 

25 : 
,32 

' 
6 
10 
,2r 

, .. 16' 
20 1 

25 ' 
32 
. .. : 

,. , ... 

•· 
: Prp2•5 

L092001.0MM.1992 

. WHC-SD-L092-OMM-001, Re'6'250 

I ' 

' ' . 
' 

·11 i , 

t;;atalo~, -'. ' I 
Npmber,, · 

·,: ·. 1
1 ,11 

I 

i' 
·list 
P

1

ric;:e 
I ' 

l I 

. I ,, · 11 I . 1 · I 
S251-LS ·· ' ·,, : :·, .,,i\ :i, ,·., .$ 11 .00 .~: 
S25j-L10 "1 ,·.·.·;I . •I · ',,.· .' 111 .00 ,: ;.-:·. 
s2s1-L12 · . ··: .· ' " · · ,1•qo :.-: 

, , 1 , .. 1r ,1 . .. . . • 
s2s1-L1s. ,,= . rl .. , .. , 

1
1.,· ;1,J1 .oo ·· 

S25i-L20 ' ,- 1 'I. ·· I . ' I 11.50 ': t:~: ' 
s2s,;~L2s . , . , , 1 .• : , , !, :.:·,,:. 12:00 
S291-L32 . . . .. :, ,· ,1 I • I . 112~00 .. .... 

'~ J I • ' ' ' ~ I ,~ • 

5251-LSNA .. . 
S251··L"ION~ 
S251-L12NA,. 
S251·L16NA 

. S2~1~1.20NA '' .. , 

S251-L25NA . . 
S251·LJ2NA ' " 

1 i 
• ' · . ;" 't 

i 
,I• , , 

.. ,. , ' 

, I 

19.00 
19.00 1-

:, ..,., 19.1)0 . 

19.00 , j 

I t • 26.00 1 

· I 20.so -
21,:00 .. , 

I. 

::, .'. 

I 

Delivery 
'Cla:;s 

s 
s 

.s 
, S 
,s 
Is ~ 
. s ' 

I • 

A 
A 
A 
A 
A · 

.A 
':A · ' 

,. ,. 

S252-LS 111111(~--~7!'9 24.00 5 
S252_~L10 : : · ., · , 
S252-L12i 
s2s·2~1!1s 
s2s·2-L20 1,--r . 
S252-L25·· ·••~ •~i•<•;·I .,,, l . \ : : 

S252-L32·· 
:.r , •1 , j:1 . 

( ,24.00 • I s 
24.00 s. 
24.00, s 

,'· , 21q;o\ S 
1' ' 27\501 s . 
i I , ' ~.50( :; S'. 

I . ..·,. 
' ·. ' ' ' . . ,.· 

I • · •1 · · ,. . ..... 

S253-l.6 . 
S253-L10 ·,. \ : 
S253-1..12• ,- ;,::, 
S253~L1'6' -' ,:. · 
~253~L20' ,- ' . .':. 
$253-1...25:, ,·,.: 
$253-l!.:321: ,,,, 

~ ~ j I , • f • 

., I •• 

S253-LSNA . . 
S253-L10NA'•.: ·\ ,i~;-• • ,~, 

. ¥ I • i ' 
$25J-L 12f'4'\ 
$25~l.16NA 
Si!i3-~0NA 
S253-L:,25NA , •. I : I_ 

S253-L32NA · , 
\ .. :·:~ '. :: / .j·: 

. , 

1: 1•,' ., , 

'.' . •., .· I ,: 

;,:_.:-:: •f . ' ' 
. , ,. ··.• 

I 

·i 

I . • 

36.00 s 
36.00 s 
36~00 s 
J6L00 s 
4'0(00 

I s 
42°:00 s· 
4~00 s : 

44.Q0 A 
44.00 A 

!· 44:oa A 
44;00., 

. ' A 
I 

48~50, A 
50,.50: A 

,; 
A · l,1, ·:. ·.-~ 

, I 

.. . ' •. I 
1 . .. 

I I ', . ' 
. . ~ : ' .. - . 

Pack,ing Weight (oz.) 
·Units i 11 Piece . 

1 I I\ 

• I I 

I 10 I 

' · ' I 

5 

o I 

I 

·!;,, . I 

'• : 

5: 

3 

2 

,' 

' ' . 1 

•I · . 

; 4.5 

9.0 ' • 
,. 

I ' 

,. 
I !' 

'9.0 

,, 
13.S 

18.0 

1. 

~PglB 

• ' . I 
... I ,. , ,, , 

' •. 
' I 

I . • 

F-12 

• 

• 



l 
Q !:_·SERJE_s · C®'. MOLDED CASE, HC-SO·L~2. -OMM-001, Relv . §1 

', · -~ · CIRCUIT BREAKERS · . · . · 
Type HMCP :Motor Circuit Protector F-,Frame.· 

] 
~

. iO.ESCRIPTION° ·:~ ~;,',;, ·}._..;.;/i.;:;;'.4!-':,- ~,'~·t~~:,;~1k~',:::;; •~<<~~-~-> _:;,·:.~--~: .. :_·-._;,°3/~i.)~.~ ACCESSORIEs°A'ND . ...,. __ .....,,-t_,....;. _ _ ,_._,;_',,..... ' ; ,-· :~-:f_.,..·: 

Ii

·.: . °\ . . • - •· •: ., .- -- : . -:, /•- ••• ••• .• ' " •: ,v ,"f ·•:;, , ,,, •,• : , a•;' .;,,": • • . •. ' . 'MODiFICATIONS •,'.:,:·:;~_\i'.ii!iii~/ 
Sttries 'c MQtor Circuit Protectors (MCPsl . . '. ' ' I •.· - . . .. . .. ,._··-c:··~ . 

•,ce ! 1 com);,lervt!nting the _Series C ,line of molded case, circ.uit breakers, ,. I Current Limiter Attachment 
1 I a new ,line of motcir c'ircuit protectors {instanranepus.2only circu it ! Tht! type 

0

ELC curren t limiter ,attachment 
;;;7 l interrup_u:rs) has

1 
bee111 q~velop_ed i~ the 150A, 250~, ~n_d. _400A . . for the Series C MCP is designed to pro-

7 1 frame s_1zes; . . , • ·,,iii l·: ·1
1
•· I _ I · , , 1 ·;,; 1

1
: ,. , 1 I · vide inc;:reased interrup ting cap.i<:ity. Th t! 

• ·,11 1 · 1 combination may be ·used for applica tion 
;;j7 The primary .p~r'pos~',9f an MC~ i,s 'to provipe st,qrt circuit pr~ec." . · up to 1200

1
000A symmetrical Jt 600 Vac 

! , iion as a part of a combinarion motor controller, where other ci r• t · ' I maki_n~',tht! MCP suiraqle fo r, use in nt! t•_ 
- - , cu il prorective functions' are performed by Other devices'~irli iri ·1 work d1stn but1on sys1ems or orher apph· 
111 ~ 1r,e con1roller. MCPs a're, UL' com~on~n! recogni~e~ tor ''this · 1 · , cations ~here unusu.illy high fau1t 
~ application. . •!·. •. . turrents re available. The current limiter 
- ~ i , connects to the load end o f the MCP and 
---, 

117 ! 

117 

I ' ,. l 

-.,. ! 

.so 

.51) : 

. !>O ! 

.50 ! 

. )&) ! 1 
~ 

I 
::7 

••• i 

:;;-I c )O 

-~O 

••• 
1.00 

. ,. 
-m&IQ ,.Su 
1. SU 
. OQ 

~ u 
Q 

l 
f 

1ns1an1aneous-dnly trip units are supplie'd in 1he 'IIJlcp,. Each MCP . • I js provicJ11d w11h termin als su11able for 
is uniquely engineer.ed with the high ,inrush requirement,s of pres• · : copper or aluminum conouctors. 
en! day energy ~ttici1mt motors in mind whi le pro11iding 11he ulll· ~ ' Lim i1ers are coordina1ed w,1h the MCP so 
ma1e 1n low•lt!vel short circuil protection for the mo1or. ! Iha! normdl fau lt currents are interrupted 

i automa1ic:i lly by the MC? w 11hou1 any 
Series ~ motor circu ir protectori5 a.re. designed to be inter~h1an~e,- · · i cJamagt! 1o the fi m itt!r. Only the rare vi;ry 
able with existing MCRs Q( 1lie :;am~. conlinuous c~rr~nt.

1
r.a11.fl9:<D· •. , 1 high fa ult 1s opened by 1he lim11er. Faults 

The ·same 1ypes of internally and. externally mounted acce~sones , : tha1 are interrupred by me lim,1er also 
USl!d wilh lhl! St!ries C m:old~d case ' cir1=uit breakers can also be' ' I m agne1i¢all y ln p [he MCP. opening all 
usea w11h the S11nes C MC?s. The' F Frame MCP will replace ei(ist• '·· : three pollls. prevenung sing le-ph ase 
ing MCP' s to 150A as well as the ,FBll;iFB .m~gnetic only 'famrly qt ; operau~n. : , • · , ., 
circuit interrupters. ''· Each of the lhree·pofes of ttie type ELC 

, , , : lim iter is equippt!d w i th Jo .indicator tha t 

F•Fram• Series ,C MCP·lnterrupting Capacity Ratings\]) i i, 
1 

u...a lnttNNptlftCJ C.pacicy .II••"!•• , ' ··:• ' 
MCP Numii•r: " 

ol ., ' -' I 
POIH ( ,;: . j-

1 

1n1e,rug11n9 C40KIIY tSvmm9mca1 Amoa,etl 

'' Vona .c l!)Q.fiO Nrl ' 1 1 

' 1480 
"MCi' '. I l ' . . 100.000 I a5.0QO. I i5.ooo 

I 1 I\ 

I 11011• ac•JJ 

I 
10.000 

., I' 

· extends when a fau lt is interrupted by the 
, lim irer. · · 1 ' 

jl ELC Current Limiter Attachment For 
F Frame S ries C MCPs . C ' 

i MCI' A•unv C41•109 Numo•n I L.i11 Pr1 ce 

IAfflOL ) 011. ~,m. C8•1Z 

! l ELCJOOJA s 15.00 
I 

7 I C.i..CJOOJA I ' 75.01) ' ' I : d 

-~kI~J)~Ric~s .. ~~o ;cA JA.7o~~· NUM~_¥B-~.::~w:.:~\'ij,}~¥J t~>/~~~~~~;:~ 
15 •, '. ELCJ Ol~R , . 7S,OO I 

, JO . 
;. 

ELCJOJOtl . 75.0Q 
: -~o ELCJO ~OH , ~.00 
' 

,. 
ELCJHJOR 

I 

'S1i111, Miqn•uc Tup I Conun- ·1 c;.u .109 Numoen · { •t Lill ,nee 1 

Si.4• R,1ng1 1Ampera11'1> uoua Wt1n s,.no.,d W Q I al Ola.. Sym. Ii 
1 AmP,! ;· ,.. ~lwm,n...,. ·AIJ<>y I Ii ·N:\,,::,:,:::...., , ,. : CB•IZ ' \ 

. • R•un9 Term1ni11,. · 
7 

· . • T1,m1na1a I ·"' "" 11 · · 1 : 

Q 

Q 
Q 

0 
I 

i 
l 
l 
l 

• • 

, .. ' ~, 
·, 

S . lO 
21 • 70 
•5 • ISO 
"° . liO 
CM) . '1 M 

ISO , 5IJII 

~IU · IUO 

lliO • ,240 
JOO • 1000 
4!,0 • 1500· 
750 • _2SQQ 

' ., 

J " HMCPOIIJ"° HMCPOO~ 11,..00 ' 
7 11MCP007CO , , 1 HMCPOOll;OC ' , ' ' ;·, 1 ,, •. oo 

15 HMCPOl!IEO HMCP015(0C · , 11.;IIO 
, • u.a • , . "MCPOZ!>OO i ,r .,

1 
. H"\ICP025QOC • . . 1-- ~2,941 : 1 

, 10 ,. . HMCIIOJON.I,, 1 1 : H~CPOJ(lt11C .:11·• .. 11 ·• I 1~li.uq~ 

' I 

' ' ·' IQ \1l•KPO/OMZ ' ·' ' ' ,HMCPO/UM 2C JUS . UO 

I 

; · , ,. 100<8 /- / ' HMCPIO{IU I HMCP\ OQUC . '· ~O:L.QQ 
.• 1od ' 1,HMCl"1001U i _I HMCPIOUAJC : .• ' lOZ.011 
•· 150· I HMCPl50T•· , •HMCP1SOT4C , , ,, ..U.O<I . 

150 • HMC/'lSOU• ., t,MCJ'1SOU4C 4'111.00 . 
. , ,- . L _ , "'fl~ ~~ ~ :'.~ Illa.a . 1• . 

·· (•,' · • ·, 

I 
I 

100, I ltil>.00 
150 ELCJl ~A H S.00 

OeKr1p1ton U,1 Pnca 
011. s,m. C8•1l 

Au.uli,1ry SW11ct1e1 or Alum Sw,u:n\9 
INIU or IM/ 16 ,, , ., . . .. ... . . I 50.00 
2Al211 u, 2M;2\j . , , ... , , . . , . . , 100.00 

St)un1 rnp . : •. . _ . • . 
1 

• •• •• • • , • • 122.UO 
~nae,..,o ll~• RttNa•• ... , .. .. . 12.laUO 
Ktieoa,r Nut KPft1 . · 1o : , : • ' ' I 

Paca•q• • f 12' • : • : .' •• ••• •. • .• -Zl .80<!!) · 
I ' B.ise Mounting Hardware• . I 

No .charg11 wn11f1 ord11r1;1C1 w11h HMCr. 
Ord11r separar,ely when req!,l 1red. . 
Stylo N~. 421aBS0G02 . ' 

For acc:essori~s such' as terminal shit:lds, 
handle lock;i. handl11 mecnanisms 

· and \:!Qor haraw,are ; rqfer, to Fram~ 
Book 29· 1 i 1. , , . · 1 • 

j . , I 

St!ll in!1 Pol icy 7000 ' . . 
T 11chnical Dara 29· \ 11 
·1,L 29C401 
Oi scou_nt !JB-1~ 

U, T e,m,nM .. ,. connectors i1, e Uj., 1t11eQ IOI' 111n• 
· d.ata 11r1naea wu• ~,,, •• oehnep 1n UL .utoA or 

' UL"'8o8.' · 1 1 
• • 

!J S•~•n,1•11J•~•I 1><14!-.N~I ,',JL. t_iU•,a. ' • ' , 
ll) Opuon•t n 1pec1•• orae, for copper cJiol• only. 
i,t f •Cloty 1nw11l•11on onty: 1 I• · , • 

I 
I 

: 

I 

i 

i 
I 

I U ·Q>1c.own1;~82., I • , ; I.I , I' d 

·1 ·I •Etect~ical ·Components Div ision 

L09.2001 :oMM.1992· . 
-1, ,.'. .. ' 

·, .... ,, 
'.,.,. ': 

·•. 
, ., 

• I ' j • 

Si:p1emoer, 1989 
I : . 1 .... ,. 

.. . ·p·-1·3 · ,. , .. ,. 
··: • ; · • ,If ' ••, 1 ,• • 1• ' , I .,,,· 
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•: '. :· CUTLER-HAMMER FREEDO~R1~·s09_2-0MM-00 1, Rev. 0 11 
7/1/90 ;~ - ~:•..:.;~•:-.--_:::: .. ~.: - ,:-: :_,: ~ ! . ,';.:..•, ' •· ' ,,·•; O .:. _; __ '. I • • • ·•~ 

. ' NEMA ·Rate(jf 3_ Phas,e ~~a:rt~'rs - Ma')netic --- · -·~ . : 
Full Voltage No{1-Reversing'- 600 Volt Max. · A~:Thj 

. y;,~ !:N OF,WERING SPECIFY ' ' ' ' ' I _
1

, , · --~ ' - ' ' 

-· · - ··- •-·· I ' - ~ I I 11 ' I ' ' ' , ) - ~Jj~, " ' I 
i! • 'CatalO\:JNu,mber ,', :· 1 ·1.· ·:i ! ', .·,· ",· ' ,,, ,: ,,,:. I , · ': .: · , -~f1.~ ' 
1 • Heate~pacK ,:iumqer or,fu ll lead cu fre_nt.7:~. ! j P_6 l• (J l~1r\•'., I I ·: ,, .. '!'!~,: ;. ' ~-: ,: : : ' 

' ' ' I ;,.-,, l·,1·1·" ' • I ' .' ' ' ' ,,;::r:., .. ·.,· ,,····:'•' ir,I 1;: '',I .,',•,· - l:' 111:.!t, - ~EMA' '.' 
I I ~ I I . qr~~, Site 0 ·W:l·RESIZES .. ,, , . ·1,· ·~• : ·•·, :. 1 ,1 .. ,,,' .\ :1 ~-~, i .,,. . , • • ..; .. ~::'t-.-t. .:1,· 1 '•I' · , I t ' j • t I \ .. .. - . ,, . . • r , 1 ., k ~ 

' ' ' ·, ! t . ~ , • '.· 1 I I •• , ... ~ 1 '2_ .. ,J ...... ~ ~ t . . ' I ..,,..., , -r j' . . I ·1--• 1,, . , J ,, . . . I . , . ;-:: =::: ·l•")),r.. . ' :s~e (qllowi~9, p~g·e.-,. .. 1 , ; i , · : , · j · , · , , , .· • , ·,: , : · . , , ·,. · : i. , · --·!!'! ... , ·, , I • 
. . : ' ,·,I . I \. ,, ,,!11 ··1 ,.·,, ' ' i ' I 'i .,·•,-; ' :. ·-\~• , __ :• . .. •.· 

TYPE'ANi~NEMA
1 ' :r "• •" ' , .!- .; I ,·· , I• , ET ' 

' 115 1/3 --- 120 0 ANl6ANOA AN16AGOA 
00 200 - - - 1-1/2 208 . · ... ANOE , , : AG0E ·: . ! · 

230 1 1·1/2 240 ! 1' AN08 S f62~ ,,,,. AG0B .' S°'174 .' , • 'Sel~t· Starter lrom Size 0 Lis ting 

45 mm 

,0 
' I 

45mm 

460 -- 2 ·. 480 ! AN0C AG0C 
575 --- · 2 600 . 1 

• AN00 AG0.,...0~-------.----.-----T-------.---
115 1 --- 120·0 ANl68N0A AN168.GOA A~l68R0A ANl68W0A ANl6B00A 
200 --- J . 208 : 1 · · · BN0E . • · BG0E · . BROE BW0E . BOO E 
2•0 ' 2 J 240 ; BN0B 204. · BG0II ' 216. 8H0U S 288. .BW08 · S 453. BU0U S 288. 
460 j ' 5 480 BN0C HG0C , IIR0C BW0C , B00C 

. 575 I : ;!r-- 5 600 , , BN00 ' · BG00 . 8R00 8W00 BODO 

65 mm 

':~6~ • ~~ 7_112 ;ago AN16~~g~ • ~ / 6~~g: · .~Nl6~~g: AN16~:~: ANl6~ggrr=E 
2ao • ;i 1-1n 240 , DN0B · ·234. ,, · • oGoe · · 246, . ·, .onoe 318 ... ' owoe _ 14i!J. · oooe 318. 
460 . 10 480 ,, 0N0C 1 · ., DG0C . I DR0C · , . ' ,. OWOC DD0C 
575 --- 110 600 0N00 ' ', · ' 0G00 ' ! •I • 0R00 ;. : DWOo:: 1 

. 0000 
.. , ·~6~ -~ -;0 ~~g O ANl6~~g: .. , Aff

1
l6~~g~ ' . AN.l6~~g: A~!~~:~: f, , AN16~~g: 

·230 7· 1f2. 15 ' ·240 GN0B 1426. : , GG0B 486. 
1 

GROB 618. i GW08 · 918. ' G00U 618~ 
' :4'60 1 -- , 25 480 ' . ,, GN0C , I ' , •. GG0C ,,·; ,GR0C i ·' ·. &W0C,I · GO0C 

0 mm. · , .575 .' ·_.: - · ' 25 s·oo !''. ' . 6N00 . . ., • . , .• . . ·. GG00 . .GRO0 " . GW00 '' ' . GO00 
. 115 7·1/2 -- 120 0 ANl6KNOA : · , AH16KG0A•. . 1 H16KROA ANli:K'','/IJA • ANl6K00A 

. 3 • 200 ' ~ . 25 · 208 · i KN0E ICG0E· " ICR0E t KW0E · ' K00E 
, , 1 230 · 15 · 'JO 2401 . ' KN0~ · · '690. .. KG0B 810. KROB 966. KW0B : 1422. KOOB 966. 

460 --- 50 480 • KN0C · . KG0C 1 ' · KROC' KW0C KO0C , 
90 mm ·· · : 5751 · ~0 600 :, '· KH00 · . . · KG0O ' ' KR00 KW0D : . ' KO00 

4 
115 -- --- 120 0 AH16NN0A AN16NG0A AN16NROA ANl6NW0A ANl6ND0A 
200 -- 40 208 NN0E NG0E ' NR0E · NW0E HOOE . 
2'30 - 50 240 NNOB 1578. , NG0B . 1830. , , NR0B 2346. NW0B ,2874. H00U 2346. 
460 - 100 480 ' , NN0C · '' NGOC ' Nll0C • I · NW0C . N00C . ··• i 

· 1 

575 - 100 · 600 ' NN00 NG00 NR00 NW00 HODO ·--·1 

' 115 - --• 120 0 AN16SN0A .. AN16SC0A . AN16SROA AN16SW0A ANl.6S00A · " 
200, - is ·208 I . SN0E.F •· ' . SG0f. ' · ' ' . I., SR0E ' SW0E. " SODE ' · :-- :;; 

·.:: .. 5 
:,. · 

I ., ' 

6 

. ·: --:· •-: ... 
...... i..;. ~ 

230 100 240 , . SNOB ·.: 3855. SG0B r 4317. 1: \. .' ·SROF 5637. SW0I : 5637. S00B • 5637: 
460 - 200 480 SN0C · SG0C .' SR0C .; swnc·, sooc 
575 - 200 tiO0 SN00 · SC00 , . SR00 SWIJ'D : SDD0 

__ ..; 

· 7 

: ,
2
1
0
1
0
5 .,-. - -- 120 0 AN l 6TNOA AN 16TG0A : AN I 6TR0A . AN 16TW0A ' AN I 6TD0A : ·: :J 

150 208 ,,• TN06 ~ TG0E ·• ' ! TROE" : , TW0E TO0E . ,. , 
230 -'-' 200•' 240 ' lN0B . 8921 . . . , 1 TGOB . 11841 . ' TR0B 13417. . TW0IJ' 14761. . TD0B · 13417. 

· 460, ..,..L 400 '.1 480 , TN0C ; · ·, ... TG0C :· ,. . TR0C "' ; ' · TWoc· · TOOC . ·•1 
. 575 - 400 600 TH00 ' 1 TG00· , : 1TROD . : NOD. 1 TO00 ... , ~ 
115 - -r no·O AN16UN0A .. . . AN\6UG0A ~ AN16UR0A < AN16UW0A. ANl6U00A .:.·' 

·200 - 2oq '~08 ,, · UN0E ' . . UG0E. : ' ' · :. UROE 'ii ' · UWOE: . : U00E .; :~ 
230 ' JOO 240 1 . : ' UN0,8 : 12728. . . 'UG0B ; 15736. . UROB · .. m21 . uwos.; 18656. uoou , 1TT21.:, 
460 - · 600 · 480 ~NOC,; ' -' . UG0C ~ u11oc.:.:: uwm: _: uooc ~ •, . .,;;i 
575 - 600· · 600 · UNd0 : U&00 • UR0D ~ ·• UW00 · ' U000 : - ·d 
115 - - 1°20 0 AN16VNOA; , ANl6VGOA-~ AN16VR0A 1 AH16WIOA ·· , . AN16VOOA · .-.....:~ 

, .. ' 200 - . 400 ' 208 ,' ; VNPf. ·; . ' : , ·1 _VG.OE: .
1 

. VftOE..'! VW0E. ; VD0E .:'· : ~~ 
230 - · 450 240, · · VN0I , 19783. V60B1!~ 22703. , 'Vft08 i 24280. -' Wioa.~ 25623. vooe· ,' 24280~ 
460 - '· 900 . 480 . VNoa ·· '• .. VG0C' : . I , VR0C !. vwoc . vooc . · :. J 
575 - 900 600 VN00 " VG0D "'. VR00 . VWO0 VO00 • ~ 

Prtcu al star1m do not lnctudl healer pans. Select 1 carton al 3 heater packs -at S27. total. Heater- pack selecuon. Pag1 63. 
0 Ma,umum horsepowe, rail~ of sw,e,s ,IOl laOV 50 H& iippticaaona; ' ! t ·· 

NEMA Size 00 0 l . s 
- Hotsaoowe, 1• 1/2 ' 5 ' 10 50 150 JOO ,, 600 

f} Sw&aOle 10, Q<11000t ilPPl~IIOR wnen property installed - '" fta<J• I 10, <1e1a1Is. .' · ': · 
0 F0t sepvaie 120 v ~on1101 c11CtJIL For 111MImum · np a1 lis1eci ino\or voI1ages.-use me rating ol omer siarte,s 'of same size. 

DISCOUNT SCHEDULE 1 CD-I 
·, ·1 · OIMEN~IONS, Page 14 ·· A~CESSORIE~. rages 5B-·p2 

! ,'' • '. . • ' 

Ptt1t1ed ill U.5..A. 

L092001.0MM.19:92 ' 
,,• 
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1 
i' '/ I .I J , I , :' ·, Cf,JTLER-HAMME

1

R FREEDOM SERIES . 63 
I ~~~-=-~~-,.-~r.•§&Ef.,~-.~F'"''~"'~A:Wf'l~C· •~~ ..-~ _,..• ,:-~ •":'· •· ·.; :• . .- -

·• u11'¥l ~~ : . : ; I : ~-1 -- -~------·--··- . -_; -~~a} 
1 

• · , . ThermaJ Overload Relays ·c_-_39fill 
· l ' · , 1 ; Manual or Automatic Reset 

~~~iff;:;;.;~r;:;i;~~~t~c::~~~~~r~~:.~:::~~·:~;,' . J~i;i r_J_. }_ '·.'··", :J) : · 
re<ersing cqniactorl't Fo~,s,zrs are ava,lable tor overload; • . ., • · 1 

• .'- • • • 1/i I! , 
protection ·u~ to · 14'f:am~,er~~ The 32 aod 15 A overlqad ,'. ; · · . ~~ ;: • ,·:'-.>i\;, , 1 ~'- ' ' , • 1 

1 

,e1ays can be dire~1ly a ,p;h~d .IQ conta~tors. Alternately. I_·,, ·----=- 1 
• :~r. - •· J • ;::: =•~: ::·.. • 

inese relays can ~e DIN ri! !mounted - see adapter liste9 , ; : . ;;_~_~• - ! __ :·--~-_:.~-·-·:.;~_:) ~_; i ;~, :~ t,~J 1 

below. The I 100 and 1, ~4 , A ' overload relays a~e p~n.el, 1 · '. ~ • 1 ,. 

· mqunted on!Y· Featl.Je~ include: , . . . ; .. ._., , I 
I · ' ' I I · · · 32 Ampere o~er1oad , ;5 .:.rr=-~•~ Over1oad CaL 
w Selectable Manual or A_utrpmatic Rf set bprration: ; . , , Cat. No. CJ06ONJ ' ,~,,, C306GNJ 

• . iniecchapgeablrH~aterf~!r~~j3djus1apfe:::24o/oto'r;mi_t~k; ., , 1-:i:EATER PACKS 1 , '. 1' 1, ,: 1 
• • • 

, 1ifl19\0rF.~anQ)~f11Dra,ti;:01rp.r,n ;Oand1·.15Se(vic;efact~f.l. ·I1' 1,' ' ' - . I J: 
1

• ·. I - ·--

'_ 1, .~'1ors.:. ,; · . : ·1 ,' , .-. i ' ' ' , '. _, , , ·'1•1 I · : MANUALCRAUTOMAT!C'RESET · · 

· H~~ter pJcks to~ 32 A q'verlo~d r'el~y ~ill .m.our,t :i~ 75 A ' : . NOTE:. Heater p_acks . are shi pped 3 10 a canon. Catalog 
overload relay- useful ii:, p,eratingii3ppli¢lltiQris sue~ as! .. ; Num.be:'s and ppe;es,llsted below are fo r 3 heater packs. 

iogg1ng. ·' · ' · I 
1 

• • ·• • ! ., ' I ··Motor Full Load Ampere Aa11n1J 0 1 Ca1alug Mumoer Price 

• Bimetallic, ambient compensated operation. Trip free O,al Pus111on 1l lncl1:_~P::iJ_~.!_!~~~0'...:.1_c_ksl (lncluoes 
rr11!chani:;m. , , .. , , 1 1 · , •.· ,. A. . 

8 
C 

O 
I F.1~1 r,1I, '...,LI . [1111 J H,:a1cr 

I • 
1 

. . . ' , ,. Class 1 o Class 20 Pacl<.s) 
. • Electrically isolated NO - NC contacts (pu1I RESET · : · ·. 

button 10 test). , · 

• Shrouded or "finger proof" :terminals to reduce possibility 
ot electrical shock., . . • . · ; . 

' , I 11 , 

• Single pna;;e protection. , .. _ , . · . · • 

TYPE c30J tr~~tRMAL:ovER_LoAo_' AELAvs, 11
: 

FOR USE WITH NEMA SIZES 00-2.'I.E.C. SlZ,1=S A-K ONLY 
.283 .328 .J74 .4201 H2IO J .'J i · H200~ -J 
.421 .488 .556 .62JI H2102-':J . , H2002•J 
.624 · ... 724 .824 .924 H21 0J.J f , H200J•J 
.925 · 1.07 1.22 1.J7 H2104·3 1H2004-J 

I 
1.38 .1 .6p 1.tl2 2.04 H~l05-J , H2005.J 
2.05 ,na . I 

2.71 H2\b6·l 1 H2006·J' J,0J I S27. 2.53 : 2.93 J.J4· 3.74 H2107•3 · H2~07-J 
J.70· · -1 .29 4.88 5.48 H2 l 0H-J H2 0H•J 

MAXIMUM Number OPEN TYPE HEMA I ENCLOSED I 5.J9 ; 6.25 7.11 •. · 7.98 H210!l·Ji' H200!l•J 
AMPERE . of t1CataJog'.- . .. · '.';.'Cataloi_fr- . . . · ·1 

R,ATING, ~oles -::tNumner.:.i. , pnce ._.;.,Number:!•· . Pnce 

.• 32 
· 75 

I :105' , ,, 
.. 144 ·, 

These adapters are required 
when component overload 
re.lays are to be separately 
mounted. The terminal base 
adapter includes line ter­
minals and connects with tile 
overload relays listed above. 

Oescnp11on 
For 3·2 Ampere Overldad Relay · · 
For 75 Ampere Overloao Relay· · 

~LNo. 
~08T81 

.·;1, 

'• ! I 

Price ,~4 · 

S 9; ":J 
. : 18. ~"1 . ·. 

. . Current 
I -~- - Ac Volts ·,"' , ·.,r~ 
, .:. . 120 V 2110 V- _4~Q ,V .. 600 V.'-1 

NC CONTACT (8600) ' 

Make & lntem.ipti . I ' 30 5 Break• I ' rg .. • , .. ~ .... .f • . : . . ' 11 

C · ·····, .. , ......... ,.1•• · 3, · 1.5 
_OntlOIJOIJS ••• •.:_';; • .' • .' ••• ·,.'.:; ·· . . •·51 •· 1

• 5· 

NO CONTACT:(C60Q) 

~ake & lnterrup1ing : . . . . . . . . . . 15 7.5 
Coeak..... ... ....... ... .... 1.5 . 0.75 

n11nuous . ........... . . . . . . 2.5 · 2.5 

. ,7.5 . 6 . . '; 
::n.15 · ·o.s·? \'. ' 

. ·· ·T 5 ' 5 ··,) 

'J.375 
0.375 

2.5 

I I I ,, 

3 
0.3 · : ' . 
2.5 "'! 

7.83 9'.08 10.J 11 .6 H~l l0•J I. HZ0I 0•J 

10.8 12.4 14.1 16.0 H2111 -.J t\2011-J 

I 
16.1 ' ·10.7 2i:J · 23.8 H2112•J H2012•J C ~-
21 .6 25.1 · · 28.5· 32.0 t\21.IJ-J H201J·J -
· FOR USE WIT.H NEMA SIZE 2, LE C.1SIZ;S G-K ONLY 

27.0 Ji.J J5.6 40.0 --,. ' ' '. H2D14-J 
27.4 J0.i 34.0 37.J HZl 14-3 - .. 
J2.5 Jl.7 42.9 , 48.2 - HZDl~-J 

. 35.5 
1
3P.O. 42.5 ~6.0 H2115•J - . . -· ! -~2.1 

; 
55.6 · 2.J ' H2016-3 . 27. ,48.,8 - .... 

44.S 49.6 54.8 60.0 H2116-3 •.• • '\. - -· -50.6 . 58.7 66.8 74.9 - H2D17.3 ✓-: 
58.0 . 63.6 ' 69.3 74.9 H2117•J - .. . ~~:-
FOR USE WITH NEMA SIZES 3~4 IE C SIZES L•N ONLY ; 

18.0 ' 20.2 22 .J 24.5 - H2018-J 
24.6 27 .6 J0.5 33.4 I 

~201 grJ - .-. : 

33.5 37.5 41 .5 45.ti 
_ ,,. 202Q,J -

45.7 51.2 56.7 62.1 - H202HJ 27. ~ ·-.·~ 
62.2 69.7 77 .1 84 .ti - , H202p .. . - · 

I 

. 84.7 .95.0 , 105.0 115.0 :-:+- H202J•J . • --~ 
;.">§ 

'106.0 1_18,0 131.0 144.0 ~ H~024-J . ., ., 

FOR USE WITH SIZE 5 STARTERS ONLY 

55.5 , . 641Z i 73'2 82.2 ri- ., H2004•J : 
._ 

82.8 : . 96.'0 . 109. 122. 
. 

H20~5-J < ~~ 
--r' I . t"!i 123. 143. • I 163. 182. - H20 6~J f 27. 

152. 176'. 200. 224. - I H2001•J ;", --~ 
222. . 257,: 293. -- - H2008•J ~ 

·:; · .. ... 
FOR USE WITH SIZE 6 STARTERS ONLY 

165. r · 192., 218. 245, I . - , 1, i , H2005-J ·F,1 
246. · 286. 325. · 3641 ,·- : ,. . H2006•l 27 . --~~ 304. 352. 401: 449. - . H2007-J 
444 . 515. 585. ·- - H2008-J .. 

4' F9, moro, h,U lo.ad amp111es blltWeen 11s1ea va&u~s. .101us1 01a1 ctock'#•t• •or h1gn« 
or coun1erc1oc11w,s• lor'tow•r mucor cuu11tnts. The cuuttn1s hSltNl aut 10, 1.0 ano 
1.15 service, 1ac101 mo1ors. A pos.von·aa1u11m41nt 1s ,uov,aell 10, 1 O i•t'Y•Cft factor 
mo1ors. · · 

DISCOUNT SCHEDULE ICD-1 , O:o::;:;~w------...;;.-:------.;;.·-- 'W·'.;..: ___ .:_, __ ....:, ____ __:..;_________ I"!' r N 
M••o ,n u s..... _. . _I::' ,:. • 

L092001.OMM.1992 
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GENERAL-PURPOSE RELAY 

• 
• 
• 

I' ' I 

I" ', i IL. ·, · 1 . , 
. I '•- I , ~- I --• "--....~ ----~ .. . ,..:___ 1!--.1..:....1--,._-;.., • ..__,.. ~-· 

, __ .~ ::::::::::~-:\ . ----. · - - . . 1'---.1 , --, , I --

··-- I 
I 
! 

i.l'Of I ._-,1~1 I 

I 

I 

1,f1'1-ul • ' · · 1or:t u& 

I 
I ' 

, I -, -.,-,,"".,:-u-,.,--, 

11.••l~I 

, t• l 

. . 
W11•n ';,,~cing'your ord~r • ..-.dd rll(I dt:fl'rt:d 
coil tlOll,19• raring lisrttflii'! t "SPl=CIF/C,.t ­
TI QNS .. 10 rt1~1JJIT •numq•r ·-1•'•noi,yn 
b,:low. · ' ' ' 

LY1-us -10,sj . · 
. , C.oil rating 

I . 

_I ! . I --- 1_·1,( 
1 i,or , _,. , ..._,., , I -
rf "" • ...,_;:_r-,-1 -',""•-'"'"'..,'-",---lt ' 

-::ir: ' i'-.,u~, 
i 

I-----' I 
r l '· ·r 

,· 

0..M--.ca.. ~ J~-· \l=.O;::.r;.... .. •:.;.'-"'' -;.:•o)::J~U::_0....;•, 

- : 1 ~or ._.,1,,.01-w 

, .. ... ------
1· I 

, ' , . ,, I'' , · . r1,, .• 
I • ' ' I ·.•-,, I 

. ~ I 
I ' 1 · 

' ' I 

I \.Tl:.,~"'' 

1,,Ul-O-UI 

1,,,_,:,~ I 1 ·• 

' ' I 

:. ?' 

_, 

.. •,· ~-· ; ' 

I ,' :. . . 

I 
,I, 

' I •' I •• 1', .. ·••·I, ; •t J •~· I/• • ' ' 

' . " i. 

' / 

' • •. I . • •. ') . • • 

., .!. f' : . ' !'• r ···· j .. .. f ( 1 • . ..... • .! ,·.·j•."·.··.·.J:, .-, ·· .. 1 • • _: : L. " · " ' ;.', :· -.. 

· · i j°, I : ~ ~ r ' 1 I• • · : ~ •t ' \ , 

' ' ·: • . 1 ·'·11:·:·~- .. ~-,,· . ---~ .. • .... ·,..·-·---...;;---• --·-'.- ':om n .• ··~---:--·-----.. ··-·-1 ___ _ 

STA~DARD TYPE . 
• SPECIFICL\ T°IONS ' 

,, . 

• COIL RATINGS 

Rated ,:un:snc JmAI ,, .. , ,. ;.; 

~~ :~:~~., .·· . ··.eq., --.1~t. -• IHI -- ---•· "·- SPOT,OPOTI JPOT · ·•POt: ' -~ ~ SPOT,DPOT -: •·_JPO't"' ~ ..,.uor - . ---·- ....... ... 

, .. 

· ••, • 

) .. 
I , 

I 

I ' 

··, \ ~ . 

I 

' I 
• ",.;, • .. a 

·,; ', j, ;. I 

' I , . 
, 1 111 

. l;.,1 ; 
't ,; • : :.) . ' 

I • I' r. • 
. . : ·• 

''· 

!: 

'' · 11•· 

I ~ • ' / •11 • ' ,, 

I 
. ···-,,~.1,; .. · 

• • • .. ·) I I' I' 
" 1 11 ' 1 l ,, ,, ; 11 . • , , 

• f'°''(I" I•• f, i : 1'1' ,,. •• 

I 
. I 

l , ·,, - , :·• I 
, ·•, 111 ,· : •·,·1· 

,' J , . • , • . ,···!·'!' 

' .1 

, , ...._r , ......... -~/:::-:.=:::~:'.;;i; ·--· ·•r--n· ·--- -- ' : ..... :;-:,.~ ;,.. . :~~~---. 

50H•liOH•i~~.1iO~• 
- ~ ~SPOT-';: -~;:;~ .... ~- "';~- A,~~ ---

• Sl'OT. IVI "' !IOHR_ IIOHa uor :n,,. ntftl . N,_ NIW :?~;~,~-~-~-~ -~~•-. -~ :~Dl'OT 
". JPOT- ~,POl' 

"DPOT'.· .......... 
·· :·: "•''::-.:::;,J.~ .;.:~ . ,.- ;•..:: v~.' ' OPF • OH. OPF ON OFF' ON .. -- .. . -

" . 714 . 1 lllll rl0 _- r70 ., 38&, .. llO 17.l 4.1 5 0.{)6 I Q.08 I il.QJ 0.05 0.0l 1). ().0 ............ I ll IOll .5 Oji 1511 ll4 19'1 11'0 .. 24 lO 0.171 O.J:I 0. 12 0.21 0.10 0. 17 1.u,a , ,t,Dot'a• . .-.C,O,o• . 
AC 7• !>l.11 I "'> 80 r il.l ~ 1110 100 7' 0.lill I .JO 0.44 0 . 79 o.;,a ~117, . JO '1. l US IQ l.9!110. • !IQ - i~1 ·· u .: ' Ja ' .. J •. · -;W'. · 7U .. ,o J!IO l.,22 ., 5.H - . 2.24 l .17 ' I : 74 ' , 1111 ....... 

IQ.II r '3.l f I 7.l • • .• ~lo , . ... ~ 1.,0 2.5 170 .•.4Jo 1.JOO 2.::t>Q , 1!1.110 ll.40 l'I 411.1 19.l 1!1 · , """'""· 2 .. 0 , ... 1 • Iii 9.41 d i 11.0 · 94 11.7!10 . 10.400 ,.qoo ·,a.,o 171. 1 IJII.I, 74-t;I I ll..2 \ tij'.4 . 15 110 , ·, O.IJ10 I. I ' I -· - · 
111 

150 I lJ• ' I 740 
40 n.11 ;1, , , O. lli ·O.ll j' 0. 11 . 0.71 I 0.011 0.2 11 1 ' I . ll · 11 ' · ,112 .· , , l:ZO , • , ' lliQ 10,, 100·· o.~ 11.ll 0.45 0.!111 Q.J!I ' 0,11' ,o·• I ............ Aoofo• •. Ac,oro•. DC '74 Jli.9 • p ,a.a ,_i " ' ti9 · ·, 1 .... 550 

,1Q1 I :JSQ'r ,z.:o 11.n · , .w J .87' I.Al 2~~.• ,I I 

•41 " :,~y · ,70. 2 I ' . · JO ·-- ·• , ' 2.tlOO 1,700 · ,' 1.600 -1 1 ,ti ,1 21 ,0, ' 1o11,$J 10.9 i .-11.q~ ~~~ . ' 
....... ' 0-? 1.4 1.5 

110 .. l "1l I I :L ~ -• 11 .000 8 .:!00 8 ,900 ~.d · 111.2- 29.li 54 .l l'l · ' . ·, : 

NOTE; ~~, ...... C\l,, ... ,.~~·-··'AITY ...... ~., .. ,...,..., ... ~,1t.Ot' • ..,.,.r.,,,~~P'•t1~ .... ,, .......... of !ll!l• •. -2011., ao, Ac,., .. _~•· ,-,s-. for oc,·•-cw•--·· .... ,,,..,w,a,.,ON, ..... .-; .. , ,• . , · . , -•.1; , I i · .1• , · , . . 1 _ • , • ' . ' • . . ' ,; ,, . \ •,, •:·, i:. ;;I i;· ,'. , , . .' , . . . . ,.i . . ·: _. ·:•' i . ., .. , I 
• CONTACtRA1'1NGS ' ,, 

~ 
· • .,:--,,~JP.SPOT ,t,~~.n:;~ +.,;;i;.-OPDT.JPOT~4POT·-.~::;;<~ 

A e;si~a- 1oecr,; 1-;:fndUctivw 1oect ,Aa.~ road,f ; 111duc:Tiyelpad :~ 
,IP,f,_:",~!~~ ;_(p.f.~4,.:!',¢;::. .(pJf .'!' \ ~~~ ~lp.t.~;,r. ·J!i; . 

. ' , . . ·, ' /·-rr.f,tii·d ·~., : CJR•_7ms.l • .. ·'.I .--::·•~ ::.;:~-.! ~t r UR•7rm.l.~ 

! I 

A1t1d load 
.. 110 VAe 15A 110 VAe 10A 110 VA.C 10A ~10VAe7.5A 

. ~ :·{ : 24 voe 15A 24 voe '7A 24-VOC 10A 24VOC 5A 

c.irrv currant 15A 10A 

Max. ·operatill') vol~• 
· : . 

.. 2so· vAc • ,, '.,: 11 I ' .. ., . , 125 voe , . : 

j' I 

Mix . operating current I ;r5,,:( ' I •1.0A · .. 
" 

·1-- ; t 

Mu. switching QPilCjitV 
1,700VA t , IOOVA 1. IOOVA a:lOVA 
:160~. I .. 

170W 240W ., ' 
I 120W , . ' 

Minimum perm1s11ble 1 

load (ref. v•tu• I ., ' . : 'I 
' 

5)10C lOOmA,-
1
• . ,~: . ' i -.! 

' •· I 

L0920 1.0MM. 19~2 , . : r.~.' .. ,P I . , 0 
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AR2 SERIES I~ ·~ 
DELAY ON MAKE .'~5~ 

Input Power S1 

Relay 

SPECIFICATIONS: , 

Function A: 
Oelayon Make 

., ! 
D .. •-.,;.r-~ 

1 · 

.I 

I 

fr 
' 
' . I 

Input power .•. ...... ; . . . • : . ... . . 12 VOC. 2• VACIOC.,48 VACIOC. 

I I 

, 110 VAC. 220 VAC. : 15.,. • • (501110 HZ) 
Maaimum pa-consumption . .. • 2"/AC: 1.5~A 1 12 VOC; 0.5W 

"8 VAC: ,1. VA 24 VOC; 0.8W 
110 VAC: 5 VA "8 VOC; UW 

, 220 VAC: 11 VA 
Output . .• ••• ••..• • • • • • •• . . . • . • OPOT Relay 

. I ~El.AV ~·-· 
UL•E80750 CSA-56339 r 
• CMOS Tec~nology 

• 10 Amp CPOT Aelay 

• LED Aelay Status Indicator 

• Two Timing ~anges 

,. 

When inp~t°power (S 1) .is applied, the relay. delays the 
preset. t,i.me.(l) period prior to,energizing. Interrupt power to 
unlatch,,lhe ,relay. Timer is suppli ed with a red LED re lay 
status indacator. .' 

,! I , ' , ,, . 

WIRING DIAGRAM ' 
.,_ 0AA2 LAR2 

+ l Sl • I S1 

r ' 

Contact material_.: . •. ,:., .. . ,.,• . . , ,._.,. i"9 <;:.O:O...... . 
Maaimum la.ding .•••• • ••• • •••• • 10A >IC resistive '•, 1A OC inducilve ~· ••\ . •• , .. . ·' f'1 

Maaimum awitc:111ng walta9e ... . .. 240 VAC ' 
Relay maaimum pow• r• ll"9 •• • •• 2400 VI\ 
Tranalent ptatecllon . •. ••• • •• . • • • 2500 valla 
Mechan1c:a1 Il la ol ralay .. . . . . ... • JO ,c 100,ope,atlana 

JOVOC 
lOW 

El..::tnc:al Ille al raN1y . • • • • •• • • • • . 2 lt · 100 at 2<100 VA rniatlve load 
Aapetltlan Ac:c:wac:y . ••• • •••••••. :: 0.5¾ at • constant ambient 
RaMt time • • ••• . •• • ••••• • •. • • • • 25ma afte, 1im1ng 

· 1oom.- durlr,g liming 
Ope,• tln<J and atoraqe ., , ., ,· •. 
Tampar111ue . . .. ... . . . . .. . . · . . . ; ..: ,•F to + 1o40°F -2o•c to +60•C 
Wa,gnt .•• ••• .• . . .•• . , . • ' . • 1• : : • • J '.5 oi ( 10(! or~•I 

. S' ., .... ' ' " I•" ..... 

. : '1 • \ 

~---------------------.i... 

I I 

KAR2 
3 2 

' ~ c:::, 

[~ ~ 
1 

.£J 
Input 

a j Power j A 
, , S1 . · 

ORDERING INFORMATION: L AR2 . B 48 
• DIMENSIONS: S.. P•Q• l 

· ,~-NTINQ SERIES TIMEiGE INPUTPOWER~ 

, MOUNTING . , , . ;,~ERIES~ , . . . , TIME RA.GE , INPUT POWER 
D • DIN-rail o, PM1e1 mounting A~ II Range • o.oe MCa • 180-. H Range • 15 aec:a . 640 min. 12 • 12 voe 
L • l1 pin plug,,n • o.oe Mc::S - 0.6 ,_ • 15 secs . 150 secs 2, • 24 VACJOC 
P • 8 pin p1ug-1n • 0.25 sacs . 2.5 ,- • 60 secs . 600 secs "I • ~ VACJOC 
I(• 11 p1nspaoe • 2sec:a-20seca •• 8min • 80m1n 11 0 • 11 0VAC 

• 1e secs• 1eo secs • ~ min • 6"° m in • :::zo • :uo VAC 

L092001 .OMM. 199.4 .. , F-17 
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-H,R2 SE .. RIES 
INTEJ:;VAl. TiMING AELAY 
WITH 10A DPDT OUTPUT 
UL-E80750 

• H. h R .b1.,1. I 1g epeatJ 1 1ty , , ', 

• Two Time Ranges 

• Four Time Subrange, 

• Four Mounting Ch0ic21s 

,., 

· 1 
I 

: i I ~ 
I • ' 

Function ,H:I . ; ':, ,i 
lni~rval -TI~er ,.- ,,I 

, • 10 

Input Power S~ 
1 1, .. 

-:· c .. 
; I ., ··: ·1·::_ I 

! .1 I ) 

I .; ~ I • ,I , 

• -~ • . I I 

, •• 1 ·· • 1 \1 1 ' . •• pw • I • •f' • •• • 
- .;.._-. _ ... l...,....;'_' ..... _ ...;.-...... , .... -- .. , t • . I I •• i 

Relay 
.. 

·~ 
t T 

: ' r 

SPECIFICATibNs": ·: ' • Ji/.-

lnp11t po"ler ... ,. , . . _ . . . ;, _, .. .. , .. ,12 VOC~-24 VAC/OC. 48 VAC/OC 
; . ' . . .. . . •. ' 10 tVA~. 220 VAC. : 15"1• , 50160 HZ 

Muimum po~ consumptlon ·r·! , / 2~'vi.C: -~-~)VA 
.- • &8VAC: 2VA 

110VAC: 5VA 
220 VAC: 11 VA 

Output ... .- •.. . . J ... : .. .. . ... . . OPOT Relay 

12VOC: 0.5W 
24VDC: o.aw 
..avoc: 1.11w 

Function H: .Th~ output relaY, is energized when the input 
power (S1) is,.applied. At tne end al the delay time ("T), the 
output relay i!i- pe-energized. The timer is r~set when the in• 
put power is r.~moved~ : . 

·,· ·1 .'. I 

'( . 

.. , :I ' 
I . ! . · . ' : j . /( 

,. I, ,i:\ ' \_ : . · , 

WIRING•(D~A~RAM . 
' I ,, 

"I, 
DHR2 ~-- , ! 1.HR2·· __ ... P!;iR2 

is, --- ls,· J,s, • , .. ,.( . I 

•! 

Contact metwtel . .. .. ... . .. . . ... A9 Cao 
llleatmum loeellft9 :'!·:\' ." '. . ~•: ; ... :".' r'!iOA AC. les(s'1r-,e 
lb&l fflUffl ••IIChllNJ woltaqe .• , • . . 240 VAC · , 
Relay fflHlfflUffl po- ,111119 . • ••• 2400 VA :; 1 · 
Trana,ent protection . . .- . •• •• .•••• 2:1oo·vo1ts ' 

• ·•1:A"·OC lriductl•e' ; · .;i.' : . ., ... •' 
, JOVOC 

lllecnan1ca1 Ille of ,.1ey , .. . . . . • , •. JO " l(J• operation · r · , 

Electnce1 _1lleolreiey . ." ..... . ~ .•;~-:O:Sffe ' iai••a"ci:in•cant'an\Oient 

' JOW 

' , , . " : . i ' , ... ·, ' . t·t ~-
Ae HI time . . .. . . .. ... . ........ .. F unc11on H: • 200m• .. aur,nQ liming or 

!IOms iller. ·. ·, ·• 
Oper•t11NJ cemp .. . _, . . _, . . .- , . . . .. ,-,~P_111 • . 140 • F, ~-20 · c 10 . ,eo ·c 
We,gnl .... ·. . .... . .. . . J .5 Pl1.-fWCl.igr;am,1 

. • I 11 
••1• •" , ,.• ••• r •• •• i, I,, .,-:'!""'M 

' ..... ·, ,,' 

., 

,I : 1 I , , i: 
ORDERING INFORMATION: 

"'------------------; KHR2C 

. / .", 

1S~?I 
j , I • 

' , I 

input 

.. 9jPow~ j A 
·,, .. . Sl 

•I . 

B 24 
~ I~ • . 

· _ ~ "°/SERIES TIME \GE 1NPUT l'OwER : '"MENsooNs. ,_ - ' 

MOUNTING _ . ,.. . . SEAl"'i . . . . . . . . TIM_e RANGE ~1NPuT POWER 

D HR2 

0 • OIN,,ail or Pinet mounling ' · HR2 II Renea• • 0.01 HCa • 1IIO secs H R•nc:i• ·• ·· 15 'secs• 840 .mln. ' ·. 12 a 12-voc 
L • 11 ptn plug•tn • ,0.06 secs • 0.6 secs • '15 secs , 150 secs 24 • • 24 VAC/OC 
I( a 11 pin ·sp'iae ' · ' • 0.25 secs · 2.5 secs • .60 secs · 600 secs 44 • •II V,J,C/OC 
P • 8 p,n p1ug,1n • 2 secs , 20 sacs • 6 m,n • 80 m,n 110 • 110 VAC 

. _,_, .. • , '-; . . • .. 18 sacs • 180 secs • 6-4 m,n . 6•0 min 220 • 220 VAC 

I •• ,:, ,_! 

L092001.OMM.199.2 · . . . ' . F-18 
• "I' • ·~; • . .__ ., ;. , ~ I '• 

I . :;,-

1
~ 

-
. 

. 

. . 



' ~-

... . ,..,;,J. - · - -

,. 

~ - ... . . ... . -
WHC-SD-L092-0MM-001, Rev. 0 

JR SERDES 
Alternating Aelay 
UL-E80750 CSA-56339 

• Duplex Alternating Control 
• SPOT or OPOT ~antral Relay 
• 10 Amp Rated 
• Externally Controlled 

. 
' •lfij 

The electronic · alternating relay is des.igned to replace 
mechanical style Clevices used in control applications ... 
requiring a dup,exing or alternating action of the control 
circuit to operate pumps, compressors, · etc. This is 
achieved by activating a control switch which is common 
to one side of the input control voltage. The output contact 
of the relay(s) change stat~ when this switch

1 
is opened (on 

·/ . : , . 
de-energization o,t the control circuit). When the con t rol 
initiate switch is actua ted and released o·r opened , the 
relay will cha~ge state. The ne~t' time the initiate switch is 
actuated, i t will change back to. its ofiginal state. Two red 
LED's located-·on the top of th e dust resistant enclosure 
provide the status of the relay-. 

f 

I 
i 

·J 
SPECIFICATIONS: I • 

Input Power . . . ...... . . .. . ... .. . 2• VAqOC. 11
0
0, , ~.20 VAC. : 15•,,. 

I 50/60 HZl . • · 
Power Conaumptloi, : . .. ·.' •....... ~• VAC: ·f:5vA : 

. 110 \/AC; 5VA 1 • 

,- 22Q ·VAC: 11\/A 
Output ' . . . ,'' .. ' ' .. : . . ' ' . ' ... •. SPOT tOA IHISIIV. 

· • . ' 1 ft · · .-,..,, .• •. • •1 11 OPOT,10N' res1s11we • , ..... ..... ....,. .. ·• · ·" • , ~ · ··~ · 
OPOT 10A c:10uw11eo 

Minimum Pulu ... . .. ..... . . .. l0m1 · • 
Contact Ma1enal .•••. . • • ••• , • , . AQCdo · 
M• atfflUffl 1.0ad1"9 . , .. •. : ... . :, .·. IOA AC Ae11s11ve 
Muamum Sw11cn111Q Vottav- . . .... 2!>0 \/AC 
Maa,mum Po_, A• tin9 .. .. . . . .. . 2200 VA , , , 
Mecnan1ca1 Lale 01 Relay . .... . . .. 30 • · 111• ooera1,on 

1A CC 1nduc1ive 
lOVOC 

30W 

Elec1racal Lil• ol Relay .. . . .. .. .. 2 JI 101 lll 2200 VA IHISllve toad 
Opera11n0Temper• 1ure . . .. · .. .. ·F1014Q·F . 11o•c10•&0•c 
we,9nt . 2.8 oz. 1100 orams1 

ORDERING INFORMATION: 
L 

MOUNTING 

.. :,/ 
/ 

. · "'0U'!'TING1, 

L • 11 0,n olug-,n 
P • 8 p,n 01u9-1n 

JR2 
SERIES 

I 
, SERIES 

JR2 • OPOT 
PJR • SPOT 

I , · • :, - . I I .. . . ; ' . I 

, • .. 

' ' 
! 

PJR ' PJRX I 

-~ 

~ 
.,. .... swuc11 1 ' 

. I 

110 I 

INPUT POWER 

~ 
INPUT POWER . 
24 • 2• v·ACIOC 

PJRX z OPOT cross w11eo 
110 a 110 VAC 
220 • 220 VAC 

Nole: OPOT telay avaalallle only wilh 11- pin plug-in (L). ;i' 

L092001 .0MM.1992. F-19 
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. WHC-SD-L092-OMM-001 Rev. 02 41 .2.2.5 rtam INDUSTRIAL PUSHBUTTONS AND INDICATING LIGHTS' 

'• ,'I I ~. • • 

SPECIFICATIONS 
,,, ., ,., 

I GENERAL DESCRIPTION - ---·--·-----------
International Standards and Approval, Culler-Hamme,·s· 22.5 mm Industrial Heavy Duty Push -

• UL listed - File ltE 131568,.Guide #NKCA. button line otters functiona( smartty.styled illuminated and 
non-illuminated pushbuttons, ·selector switches."indicating 

• CSA Certified - Class #3211 O~. 352C, 54094. .. 'lights, mushriqoms, twist-io -r'elease operator~, enciosures 
• · UL508. I.E.C. 337 (8S4794), VDE0660, MTTA, NEMA .. , and w,p9b1e sticks. Co_rT)plete_line,also incl4des transPOrmer, 

. . . . "'"' · full voll:age anc;i LEP;,l!glilt url11s, a wide se,!ec:1on of contact 
Environ~ental and Operating Con~M,ons . , .. ,, ... , blOfkS, alumiriuin and plastl(~ l1e~end plates -and ,a_c,ces-

• UL listed (NEMA) Type 1, 2i 3, 3A, 4, .4~. 12, 1_3i ~o,1es. The operator.s are ·aYiaila,ble w1lh either a trad1t1,onal 
when mounted in enclosure r,ated for those same!. . chrome or ne,iN matte bla~k · front-of-panel appearance. 
appl ications., t "I '-i. { ' ' . . ,, The space saving· design qnd' ~odular c,onstruc(lon_ of the 

• IE c 529 _ All · · · 'i IP65 j · . •• · E22 line makes on-the-Job assembly last, and. s1mphhes the 
· · · opera ors · 'i stoc~ing of both components or complete ·dev,ces. 

• Ambient Temperature-Rang~: . i , · •The~e devices are 600 V heavy duty industrially rated -
Operating: ,-20°C t9 60,°C Jr4°F ,o 140,

0
~ l ' /'. . , 1 watenight, pittigh~ an~J.'torrosion,resistant. and meec inter-

Storage:· -40°C to 80.bp 1(-40.:~ to
1

. 176°F),., '
1 

national sta'ndards an'd approvals tor'easy· exporting. 

Contact Block Specifications · 11 . The operators mount from the front-of-panel in an 
• 1.E.C. 33~ -1 - · AC11 /OC11., · , 'i ·unncitched 22.5 mm (7 /8") diameter hole, and are secured 
• UL486E- Terminal secureness te~t.. from the rear by an octagonal m~unt.ing nut 

• IP20 - . Fingerpr.9of protected 
(shrouded) terminals. • PAGE GUIDE 

• Pos itive drive operation . or, NC 
contact~. ' 

• 1 NO, 1 NC, 1 NO l;arly M.ake, 1 l\i!C : · 
Late Break, 2 NO, 1 NO-1 NC . . 

• Solid or stranded wires, single orin 
pairs, be.tween AWG ·12~22, " · ' 

CONTACT BLOCK,RATINGS, 
' ' ,I · ,t 

. •t ' · lh 

, I , 

' 

Ac.:-: UL Type A600 De - µL Type,0600' ', 

120' 240 480 600 125 . 260 440 600 
Make and emergency 

imelllJpllnq_ capacity 
Normal Loall 13reak 
Contmuous Current 

Pr1,111.,. 1nU.SA 

60 . 30 ·, 15 12 'o.55 0.27 0.1 0.1 
6 3, 1.5 · U -0.55 0.27 0.1 0,l 

10 - -ttl ,1 10· 10 2.5, 2.S . 2.5 2.5 

' ·,, 
' L t ' 

'' 
' ' 

Catalog 
Numoer 
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.. , ... RESETTABLE COUNTERS.·· .... 

I ' 

,, E~ECTRlCA_l. . RESE1TABLE. _COUN7ERf5 . . . 
. 1- •· 

, ·--~9l-.', ~J6o90 I' 
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.. I 
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i · · 
; 

· 1 

- ... •• I GTO ~:. ·'.·. : . -:.: •• · REDIN N ... . . . 
LR21 587 

-.. - • . 1_ • • :· '\1" _, 

No. 6X595 
Des igned for 

; . •: · 
1
Qu ick C_onnect Wiri~ 

-· .. .• 1.. • • .• . . - . 
No. 6X16<l 

.. · ' - ' Urfo,en.il · - · r - .. .. - • •t,I 

· · Repl.icement ·":• ·: .. · 
. I • 

:, __ .~_· -,---;.:;:---· -· ~ --COUNTER.:-SP!:CJFICATIONS ANO ORDE~fNG DATA.::<:~···" - ·:~ -:.'· 
ue1 Ho. ot . 6D H1 Input , ::Mi11im11,m;.P'1IH , Tim,nq, 

1 
Rad ing1011 Mooe'f 

1
' !S1ack . . :. 

T1pe Di9iu Vohs Power '· mSec. 0 0N/n'ISic.-Off I Mou11ti119 - T 15AC · .:, . ,· Ho.1 • • · l i•t E.ach 
Co11,u~ ' I Lile , ~ .• • 

Per · Minu'te of Counts 

1000 ,50xl0• ll5VAC 7.8VA 30/30 Bas t! . :S7ti.:!0 :?-1001:i 6Xl 5 9 569.73 
7 5 .77 30/30 ?:ind 8::: 5 ~-1006 6 X l60 

Key ti 

Pushbtn , ,.' o· 
Pu$hDtn · . 4 · . 

PU$hhtn. 6 

. lOQP 

tiOO 
·600 

960 

50x io• 

lOxl0• 
10,xlO• 

:wo'x10• 

115 7. 8 . , · · 
115 J ,O I 

O

, 

·:- 10 .. , . . '., .. 
l.1.5 - · ' 1,8 , j ',J: :.;_ I · 

·30/:JO 

50150 . 
50A50 
30/30 ·, 

Pa n e l . 
·ran d 
?and 

:Pa.nel 

P 3:?-10:?6 

P'.!-4!)06 
• ~~904 

R.:! -3 l()o 

6X161 

6XS95 

l ll.50' 10 1.9 5 

'38.45 ·,, :., 36 . SO 
31.00,. . 29 . 4S 

76A5 .. , 69 . 98 

I '•• , ' , 

EL_ECTRONl~.\~~-f -~7!~,BL~.I ~9-:~-~T~i~~~- -~:~ .' :·. _·: ... _.,:, 
·:·· · . : , ,.:: ·--~ ~" I ... :: REDINGTON 

I • • 

··,+ ..... ·• . 
• •I 

.. . _: 
. ~. ... 

.. , . .,. .... 
• ·1 :, .'1· . •• ' 

• 

• 

0 ' I I ' i, I 

,·, 
·, 

· 7600 'SERIES' 

• . ,. . • , ., .. .• . I .. . • . • · 
. ·• , .• · · , No.,. 1,AJ~S, . , . : I. , • 1., 

... .:· ·•·'' · .\ Panel M~>.':i;tf : ·: '. '·· · · 
I .' • • 

1 

~ ; j 1 \I· 111 • '! ~• ·•11 •. • .••" 
\ r, \, . , -., ,_r, ' ~•: r , r I ·. 1. . 

·- . ,· r .. •, ~ .. , 

,ol • I ' •I • , 

• I : 
, , • L 

; __ ,. :· 
.. . 

;; ; ' ' \ 1 ' • '\ . I ~ ~ , , ' I .. . '~ . • No power s~pply needed • . Connect tq 
switch or, conract device to operate· . ·, 

- . · 7yH;~~~-·ry ,fife :_.!. ·, ·, :, '. . 1," "I ':':•, :. " ,, .. , , . :.~~:•2~~~ 

. -~· 

·, I 

' .. 
· .I 

~-

• M~lded _pl~ic.housi.ng. " .• I ..... ,~ .. ···:• :··. ···:· ·:·· .' , .. , . . , .. :'·•·, Panel M~unt 
• 01mens10ns. _l.9W x 2.0L, x.0.95. l"f : ,. 1 .~ ' '!:: :·• :,: , , " .. •:·, ·.·• · :: :. •,,1 1 . .. , . ., , 

1
, , ,. , .,, . _. .. : . .., . _ 

.. ,,':- ~· ~i:,·, ~-... -<: i: ! . J :- ,;';·i-7-_;.:.,; coUNTER '"speci'FICATJ,0°NS 'AND I ORo'ERJt,iG' OATA
1 

.-~-~"~' ~ : _-,. -~:-~_'-::<-i.::;._·.··:~;-.~~-··. ~'f-~~ . 
Reset 1,.,. -

Pu~hbutton 
Pusnbutton .. • 
Key 

Pu~hbutton or Remote 

lfo. of ' 60 lfl l•p111 Co11nts/Min11te • Minim11m Pulse· Timin9 . · , 
Qigiu , Volta . . Pqwer Sw11ch-S•11sor Msec.-0/f/Msec.1~t,~ f . . · 1 

'. ,,, . '· 6 to C?4Q · · · l:!Oo-'2-iOO , .;:51:!!i (~witqhJ i:!.511:?.5' <ri-=n'sor')l 
6 , . Volts 1.lVA ••. ,. . , . '. ·1 · • ;· • ; • 

AC or oc .. ,.. . · ,., ... . ;.:.~ , ' ··.• >>'. • : . • . . . . . '!' 
ti Nol Rt!n11 i .-.... 1'1()0:,G0,00\>1 ·,l7i'l.7' o·~·!.', 'I·,,, •;; 

L092001 .OMM.1992.·. . , , ' \' 
1 F-21 
.. ~ . .-:::.; :\ :h,U:1'. ,·, ;/ :' ,. ,, , ' • , 

1 
: t 1' ~/ ~· 

•· ,.1 · li:I, I 

Redinir toe Stock 
Mooel Ho. t ill hell 

9415--003 1A3SS $1114.80 $169.18 ~ '. 
!>.<ll 5-001 ' l,A354 -l ~ .15 157,59 "'" 
9-\-15-005 lA',356 •· · l'!J';.75 181.01 I].; 
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; ' Thru-The-04?or Operatbrs & 'Cir~u•t Bre'akers , 1 
I . II I ; i i I ' 7 I ' I ·1 ' '· . l ,' . I . ,' .' ·. : " ' . : i ' ', ' ' . ·1 I . 

. .- ~.H..§~_<?.J3.9ERI~~ \SPEC.I FY I I " 11 , I ·. t ' I. 
i:TA • CatalogJ Num,beqot Kit: 1 1 : · ;: , . ! , 
\ V • Catalog .~umber of Lor,g $haft ii required. 1 · ' 

,. _ .. .. .... , . ' ---~ ' ... j,' 

DESCRIPTION ,I 
Rotary, door mounted handles are gasketed to be 
suitable tor NEMA 3R/12 or NEMA 4 enclosures. 
Slandard Kil consists of a door mounted handle, a 
short threaded shaft ,tor FUtti,:,g to proper panel 
depth, and a preakef ,moupted operating mechan­
ism. The optional long shaft is ordered separately to 
provide tor gr~ater panel depths. Panel depth is the 
distance from the inside·ot the enclosure door to the 
mounting sul-tace al the circuit breaker. 

, ' 1• 

IACUIT BREA«ER 

,HClOSURE 

'.MJ_)J. L..;J 
I ., 

' ' · 
I ~ • • 

~~-~~ 'II\: ·. 
·•-- . ·! \~;,~,. 
-"'l)l; \: ·- &iii . ..-c··:----, ··•. _.••"si 

/; .. ~-:: - . '~ - l 

' • ·• I • 

. ~ ( ·. 

The handle may be padlocked ir,i lhe OFF position. It 1 • /"' 

is interlocked to ·the operating mechanism so that 106"-I I ,o· .. ,. I • 

thedoorcannotbeopenedin ,t,he,QNpps!tion.witn-i , . ~ ~: ~1,-.1 · ;, · I'... · , .,, ,' · ,; q ~_, , ., .. 
out using a hidden defeater. The handle,. when ., , 
locked in the OFF position, also lpcK,s u,~.enc/osure •. ,1 i: • ; •;, •. , ;'. 1 ,. , • • • • • , , 1 • 

door ,closed so that the defeater=cannot be utilized. 
' • I ,· I : I ' . ' 

ROTARY CIRCUIT BREA~ER OPERATING MECHANISM KITS 
Circuit Breaker I 

Hanale ~no Mecna111sm wI1h S1anaard Shall I Si!paraie Long Shalt 

Maximum : ' ' Panel Depth NEMA Jll,'12 I'~ NEMA 4 Kit '.·• Panel Depth 
Amperes Type in lncnes Cat. Nol. -'Price I Cat. No. Price in Incnes 

150A 3 Pole FS, FH · 5.00 - 10.25 CBFOI ._ .. s 00: CBFOIW S122. 
,. 

10.25 - 14.00 
225A . JS.JH. JI. ... I • 5.88 :- 11.12 CBJ02 99: CBJ02W 151. 11.12-14,88 
400A .. KS,KH ' · 5,88 ·-11 .12 CBKU40 99, .• CBK04WD 151. 11 .12 ..... 14.88 
600A . . LS. LH 6. 12. -11 .25 :ceLo6 133; · · CBL06W ' ' ·204. I 11 .25 - 15.00 
BODA . MS, MH : 

' 6.68 :- 11.81 'CBM08 133'. 'CBM08W. : 204'. • 11 .81 - 15.56 -· 1200A " · NS. NH · ' 7.94 -13.25 CBNl2 133. CBN1.iw 204. 12.94 - 16.94 
' •. ' . ' I I 

CIRCUIT s·REA'kER SELECTION BY HORSEPOWER o TYPiE FS-MS ; 
Thermal Magnetic Trip;_ 600 'v .ac,Max. - ·Fui'I Selep,orr and Prices On Following Pages 

NEMA . · · Maiumum , . 240 V ac 480 v ac ' 
Size Horsepower J Phase · Fr~e Ampere Catalog ·• Frame Amoere Catalog .. Frame 

230 V •460 V . 5i5 V 'Size ' Rating Number · :: Siie Raiinq Numoe, Size 

0 
J/4 1·1/2 ·2 , FS ' 15 FSJ20015A ·'· FS 15 FSJ40015A · FS 
2 S 5 1 • F,S • 1 1i , 1 '. FSJ20015A f. · , FS , ,. ,i, I FS340015A !,· FS." 
3 - r- FS 11 20 ,' FSJ20020A ! • • FS ·15 , FS34001SA. ·• F.S 

·· · --- 7-1/2 .7•1/2 . •--,- ·~ ' 1;25 •: ' •FSJ20025A. ~ t i.FS . · • · 20 .' , .. fS340020A, - . 'FS 
--- 10 10 '. -~ .c: · - .. ,;,. · ' FS .. JS . · · FSJ400J5A · . ' FS 

1 5 -- - . FS 1 30 ''FSJ200JDA~~ --- - - .. . - .• ,.:-;~ - -
,1-,,2 . - .- , , . . F$, i . SO • FSlZOO~OAfe -FS- -45 · . ""3 .. 4-0045·A· '"":· -FS-

' · --: , · 15 15 , ·~i'" · · · ....... . - ,._~ fol • 

'2 
-- 20 20 -- - - =H FS 60 FSJ40060A . FS 

· 10 : · 25 · 25 · · FS · 60 FSJ20060A ',~ FS 70 FSJ40070A. ,. FS ' 
15 --- -- FS 1 90 . FSJ,20090_A:: i ;, .--- -- - .:_:;:.~-. , ---
-- -- " 30 - -- - ~-:1 ... ~ --- - - ·· •": FS 

3 
25 ' 30' --- FS ' · 125 FS3401251t:::,, . FS 80 FSJ40080A .. ---
30 40 - JS, 125 JSJ60125A-:-:--~ : FS : ·100 FSJ40100A :·, ---
--- ~o.· ' 40 -- - •-,- :.;~ . .FS · ·12s FsJ4012se ·,~ Fs · 
--- --- 50 ·- -- ,· ._ . . -~ -.:- :.~-:- 1 

:· ·: ,_· · .;J~.:. · FS 
--- 60 .. ~~ -- -- · .:-,-·~ · FS . 125 _FS~4~1.Z~B~:} ' FS 

4 · ,· -:;; ~is~ r100, ·· rJS ;~ ·. ; ,so · .. ·. j~iiiiTs'~]i .:::1s- ·· : ,1so · , .- :Jsi&a1so"i"';7,' ~~ . 
--- .1.00 - .- , .,. . -·::9;t .JS HS ;'•JSJ60175A:2, --
·50 · -;- ' ' .JS . ' · 2()0 ··, :JS360ZODA ·~ '. -;--, . ; 1 - , •• ,,;:.;•:~~:~! · ·-~ 
--- --:-.• =. 125 .: -- . _ • .,......£?. · · -.- , - i · ·· , •-r:.a~·--·~~ JS 

'· 6o' . .125 · 150 • 'JS· .... /. I '. 22s : JSl80225A ~ · · KS· ·, · · 225 . ··1es:1m2SiJ -~"'J. · KS· · 
S 75 150 · : ·200 · KS ! . JOO KSJliOJDOO·:-• KS 250 1 ·;, KSJli02500 :;: l(S. 

100 200 -- KS : 400 , KS3604000 ·:~ KS JSO . ._ KSJ60J500 ~ ---

6 125 
150 
200 

--- - 250 
250 300 
JOO 400 
400 --

-,. 
'LS 
;:1:s 

MS 

450 
600 I 1 

800' 

. ,.,:' .:...:.;.:.:1,;;,..1¢ LS, 
. LS360450A ;~ l:S 

LSJ60600A ·I, . . M~ 
MSJ60800A ., -.--

· Catalog Price Numol!r 

• · 
·: 

CB.SL! Sl 4:80 
. ' .: ..... 

' ' I 
, . : 

; ... : 

600 v ac 
Ampere I 
Rarmq 

15 ,s 
.15 
20 
25 

,40 

50 
,60 

60 

80 
100 , 
125 
125 
l_LS 

. 200 
I 2'>5 
300 
J50 
400 

, 600 

Catalog .~ 
Numoe, ·.:;~ 

FSJ60015A . .:,.­
FSJ60015A 7 
FSJ60015A ,,;} 
FSJ60020A~ 
FSJ60025A.~ 
· . -.~,..~ 
isJsoo41~ 

· FSJ60050A ~-:, 
. fSJ60060A·,~ 

- · ·; :;:!j 
FS360060A ~~ 

·-.• . - .-.J.flt 
' - ---~· FSJ60080A..-~ 
FSJ601 ODA:;;: 
FSJ60125A.:1,! 
JSJ60 I 25A·~ 

:t~~6~.'~ 
' JS360200A~ 
. KSJ6U2250,~ 
:· K~-~603~~·. 

LSJ60J50A~ 
LSJ60400A,7.; 
MS360600A.,; 

-'~~-,; 
0 Setec:uon1 ate based on NEC Taote •J0•152:,Som• apphcJIIOns may ltc1iiu•se1ec:uon ,n acco,aanc:e w,1n ,acep1'9"1 no111f,'" NEt patA9tapn •J0•52. 

I . I, . I I, t ' • ' . ' I ' ' ' 

For Discount, See Oistribut°ior, 'Equipment Price and Availabilily Digest (DE PAO) ; 
Pnn1ea M'I u .$.A. 
GG 

' 

,
1

, • 1 , I I •• .' 

• I ' 
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I GRILLEi TYPE 

For gen~ral broadcast coverage. Convenient, simple 
,Adaptaplate mo,unting.- Projects only 2" from ,mount- : 
·;ng surtacet Mouhts 9n any single gang box or 3¼ " , . 
31/z" or 4" octag~:i.n box o_r 4" square box.. 1 , J 
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STANDARD AC SERIES 

I ' ( Voll · I I I OC Coll I 
Ca!. No._ Type l5aA!f "' Amps VA 1, Res. (Ohms I I 

. e.70-ts I 24 I .6:i I 15 I s.2 
... 7l7D·N!i Flusn 120 .13 I 15 I 150 

B7D·R5 I 240 .06 1 15 sao 
. 872-~5 ! 1 

• ?4 .6J I 15 5.2 
I 'en:-Ns,'/ ' Projec1or ) ,o 1 : O 

B72 · R5 , 1 ' ' 2· 0 : .30 
· 8N·G!i I; , ,24 1 :i 

,. 13 1 I 15 
.05 I 1~ 
.::3 I I 

87 4-115 I Gril le 120 1 Su , .. I 15 . , ..I 

87-l· n5 , ~40 :d0 G6 i 15 
876-GS I 24 I :i 
~ -5 \. w~~~~~r- . 120 1 so 

e1s-Rs7I ~-10 sao 

.tiJ I 15 

.13 I 15 

.06 I 15 

UL Lillil ll ~no FM llPPto v8 rJ . 

dB al 
10 Fl. 

103 

For Hazardous Location Models See Page A20. 

; :i .• ' . '· iJ .. · . ' . ' . •' :• , 

SiANDAP.D DC Sc:RIES 
,.,. " 1' •1.' 1 • ' . r . . ,. ,. ,·· •·:- ·' . " ., ., • ,11 · ··•· .. ~ 

••I I ! 

... , ,.i I . .. I 
·· car: No~.. ' 'Type I' v~~s I A~a:;· 1 . VA I oc Cail I dB JI 

Res. IOhmsl . 10 'Fl. · 

871-G J' 24 .16 3.5 I ~4 I 
&11-P1 : 

Flush · 
125 I .025 I J.5 I 600 

. 873-Gl: 24 I .16 J.5 24 -:m'J,., . 12~ I ·.02s i J,5 I ' tiOO ' 
I ~e,. I . 12 ,r. ·.21 J.5 I' I 6 

. . lft~§~j: . i 
. -==--.,--==> , J 

_: ...... .. ., , .... 

., .•.• ,, ••. , ;, : ;• t1• ·- ·· '•·~1 .. 1,1 .. , 14• •• .• 

L092001.0MM.1992 ., . . ,: . ·• . ,., ., .. ~ .. ... "' l'' I I .1 . , ,;, 
. . .... 1' '1 ........ ~., •· ' I I . ,1 , , _1, ,, 

••' 

'875,G1 24 I ·.16 .J.5, '' 24 101 
875•J1 ' Grille J2 I .11 . J.5 40 

' 125 025 3.5 I' 600 875•P1 
875•S1 '. 250 .014 . 3.5 2400 . 

·:·· ·,I 877•G1 . Weather• 24 .16 3.5, 24 
. ~-- !I 877•P1 Prool · 125 . .ozs . 3.5 600 
:· : 

UL L1s&eG • .• , 
I 

For Hazardous Location Models See Page A20. 

- ·-----·--
--, · H 

J" , I 

, . . , ·' I 
-· ' :. ' . 

I ' I 
I •· 

PLA'SJIC PRQjECTOR 
, . 1 1 1· . 

Cai. No. I, Type ' D~scriplion 

· ' ' 872-P~ : Proiec~or' Pla1t1c 'P;o·je~tor fra~
1 
872/873· is available as 

'··•.,· ,,,.,, ... · , -.ontv · •· s~parate1_ilemt·Snaps onto·.any,AcJaptanorn, • · ' ' ,1 1. .. \ . 
,: ... . ,. 1., .• •' 'Ii ·, , 

F-24· ·-· 

... , . .... 
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... • " ... •, l . . '•, .• ' I , •.!t•~·t £\~-\' i .. . ..... .. 
_ ~~~ ;• ' .o~l¾'Y~~!\fa (2.:_ .. ·-· . . "°"~T:: .. , .. L~c-

. ! -= ... ·: 

., ··. 

1• 1 • I '. , ! : ,: " '" II 11tJ•I , 1 .. , J, ; 

Lens . Cii. No.· . I I i I • I ol ,. : 
Rep\acenlent · Lens Voltage1 I 

Descript'ion CiL :Na. · ·Color ,:. 'Flash Rate · : ' , : · Moun11nq ~ I . .. l.Jmp 

Strobe 56R!E1 , 
,. 

Red ,., . . P-04 7549.()() 1 J 80 FPM 12V DF Oirect 3 holes Xenon Type 
Beacon _j_~~-El : ~ber I P-047549-0011 2 amps 120• apart on Cat. No. 56-ST 
O~rect Mounting 5611-EI Ohl11. I P-0~754')-0012 ' •5.!lJ7; ·boll ·Clf.Clts ,· 

56C-E1 I Clear •, P-047549-0014· I ' ,I ! I 

: 56PR-E1 , · P-047549-'001:J . .. FJ~ng,e Type_. , 
I 
, . 

.' .Xenon Type Strobe Beacon Aed 80 FPM ' I 12v pc .; , ,. 
Pipe flange 56'PA-EI ' Amber. P-04i549-0011 2 amps ' tor mounung Cat. No. 56-ST 
Mounting 56PB-E1 Blue ., P-047549-0012 ,. on • 1;-p,pe 

56PC-E1 Clear I P-047$49-0014 ' •' I ,; ., ' . I -.. ,.,,;il 57R-.\Y Red '. P-04754!-0009 80.FPM 120V AC 
, I 

• I · ;(enon Type 
' 

Fla,nge Tyqf . 
Beacon Pipe 57A-AY ; Amber P-047549-0007 .40° amps tor mounting · · · I ' 'Cat. No. 57-ST 
flange 578-AY ' Blue I 'P-04]549.()()08 

., ' . 
on 1••pipe · ' •· · I 

MDllntlng .. 57C:Ay Clear P-047549-0010 ' ' I . ' I 

57R•AZ Red · P-047549-0009 80 FPM. I 2'40V /\C Flange Type , ' ~enon Type 
57A-AZ Amber P-047549-0007 I .. . 

' .20 amps tor mounting Cat. No. Si -ST 
578-AZ · Blue P-047549-0008 on ,. pipe 
57C-AZ Clear P-047549-0010 

NOTE Ounen1,on1 ~'" ,,. ,ncne, 1i1no ctfuf11m~1•r11. S~flc~uona l"DfKI 10 cnanve w11no"'1 no11ce 
',' 

ECWAACS 
' , 

' •, ti l I ' •,), 

0. M",, 1'992 L09 200 ,l., l'(/,1. - . .. . ~· . . r .• . ~. . ' ,. , ' 

F-25 
\! 



WHC-SD-L092-OMM-001, Rev . 0 

G-1 



WHC-SD-11-092-0MM-001, Rev. 0 
I I 

TRIANGLE PUMP 
AND EQUIPMENT INC. 

Equipment Approval Data Date 5/26/92 
·' 

Project KEH-5319/Emergency Drainfield Replacement, 200 East Area 
Hanford Site, Richland, WA 

Customer Thompson Mechanical Order No 

_Engineer Kaiser Engineers Hanford 

Equipment Ref 02745 2.2.4 Sewage Effluent Pumps 

We ·,. reque'slt' ·. yo~ ·1 ~ppr~val io supply the following described 
equipment· f .or . t1:1~ · ,1bo.ve · r ,efere~c.ed project: 

Two (2) ABS model AF-60(EX)-4-6", 8 HP, 1750 RPM, 3/60/208 VAC 
submersible sewage pumps. 

Two ( 2) : ABS , quick lift assemblies with base elbows, sealing 
flanges, rail support brackets & 15' stainless steel lift cables. 

Four (4) float switches with hanger bracket. 

One ( l) Triangle : Pump, : UL Listed·, NEMA 4 enclosed duplex pump 
control panel. · .. . •: , .,. 

One (1) start up service. 

we have your · a ·~proval:? 

' ' I 
! •. ~: : ' ' 

.' ·!\~ 
Harold R Clayton · 
President 

attachments :, I 

/le 

·, I • 

[1 16169 S.E. 106th StJPO Box .950 
7 Clackamas. Oregon 97015 · 

(503) 6~6-1473 
FAX (503) 656·2037 

L092001.0MM.1992 

i '' • .. I 

' , I , • ' • 

G-2 

( )ArPR0¥£0 SDC/200 
( ) APPRGVED Wint ~..PTION 
}4 NOT APP1l:l'JrJ, Rr/1S( /i,O RESUBMIT 
( ) A(SUS~IT 

Titt ACTI01 ~-JT:D ;~-:-:;0
,:: iS s.i8JEC1 TO r.~E 

TERMS Cf ,i-11: tc:~r:i~~~.\ -:;::~_.:..s£ o?.on AND 
oo~ r-:~r !:ilif.1:£ 1~:~·r,.1':':-2.', !·.::,.t~:1 mm.~ 
ANY Of it:5 ~~~·::1-:"i:::•::-; 1:~:C f.n THI:'. 
COlfTRACT/i>~i~-:.1.Si:. :;:;;.:~::, :;.ci.1:c::-::; o~::GN 
MfD OET,",ILl~~-1. 

ID~.D· Bf li:~Sl?. Ei-:_\i,"':.'Z~:: l~"lru?.il CO. 

s~~19 
D 225 ·s.w. 41 st St. 

f:len(on. Wasnlngton 98056 
(206) 251 -9666 
FAX (206) 251 ·9667 

L.-092-0MM-001, Rev 0 
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TRIANGLE PUMP . 
AND EQUIPMENT IN"C. 

Supplemeu:tal. 
~ment APR!'QV31 Pat~ Da1:e 6/19/92 

Project KEU-5319/Emergency Drain·field naplacement. 200 East Area 
HanfQrd Site, Richland, WA 

Customer Thompoon Mechanical Order No 

Engineer Raieer tngineers Hanford 

Equipment Ref 02745 2,2,4 Sewage Effluent Pump 

Wa request yout"· · ..i appr~v~l 11:~ supply the following described 
equipment f ~~ , t~_e, fbc;>ve ~~~er~nc~~ 1 ~roj ect: 

"' I I · 

·1)2.2.4.2.a-Contracto:t- to furnish guide r ails . 
2)2.2.4.2.b-Ouick l ift seali ng flange is by Buna N profil e gasket 

compressed to mating face o f base e l bow by the weight 
, · ., :of the pump which is superior to metal to metal. 

3)2.2.4.3.e-St~tor is h'eat shrunk fit.. . . . 
4)2.2.4;3.h-Mo~or is capable of 10 starts per hour.· 
5)2.2.4.3.i-Upper seal faces offered do not need to be hard surface 

material as the seal chamber 1s provi ded wi th a 
. · ... ... : moisture ! s~nsor ·prcoe.. 1an'1 control . C;i.:t'C\.l;i try ·;to warn. cf 
I , " ·i~wer. seal ;f aiJ.ilre • . , Thia allows for · repair of. the unit 
.. :''._ be:fore :·tl)e ... ugpe:r. seal fails and ;causes--motor damage . 

Silicon 1c~bide versus silicon carbide on the lower 
·· · seal ,.face$; of fer. -superior wear and cold shock 

protection . 
·· : , ··This .seali ng isystem ·-'is superior to .that specified and . i . 

.offer . by comp~~ition . 
6) 2. 2. 4 .·3·.:-1-Tho •in<lu.e~ry · standard' "fo'r • thes'e I pumpls i s ·cast' iron . , · . 

:1 · .. , · •• i 1.mpellers.- 1:We. assume ,that this :specification reference 
. , I .. 

is in error. · . , 
7 )·2 . 2 . 4. 3. m~ Impeller does ri61:f: utili.ze . ooat!ing to improve 

' I ' . ' . perf 0rffl81'\cje •' ,i · · ; · , ~ 1 . l : ' I 

8)2 . 2.4.4-Pump· warr-ant;y a,ttaohed'. :::: · .- ·i -- ;, 

9)16400 ·2,2.3.lO-We ,~i~~ pro~ide 'a~Federal Signal, or aqua~ } model · · .:' · ' :; . ~ :. <· :: 27S -wit? ·mage;1'1t~ globe.. ' 

. ' 

, , ' • I • • ,. \ , . ,, ' • • I . ? i •:. • '· i .. • . ~ ,, ' ~ 

May we have your' ;appt,oval7 ;, · . , · ·: : ·. . 
' . ,. ' 

; I l 
. I • . ~ 

l • ,, : . : ! . 1 ;' , ' I i· . :, , ! t 1· . 1 : • ~ 1 : : ·, ' ~ . 1. , 

c diallyl,· -~ ··: · l i _::•ti:
1
1. \ 1:·, .\ -,

1 
:.' L

1 
,.: ; . . ,,.

1
:_;i•,: .. :: ,_:- : ., ,, ; ,. J •• : ·.•, ·'; •.i .. 

••, '"' ' •J;t . ' ' •• •• I , • , I I •• • • ' i 

• • 1 f , ""4 •~ • • ! I : j ! 1, I •• ~ ' • 

. ' I . . 1··' ' ·' ' I I .,. . .1,,, ., .. . . ' . -·I " .•· ,I • • . , ' , ; 
•• • 1•• ~ r ~ .. • 'I • • t I rold R Clay o_n· ... '. ,. , • ·:· •· · 1-. . ·.:· ., , , . -' , , : '· . , • 

President , .. ,1. ,:-' i I ,.•: .-· _; .;-.:; ·, .. -i ·- . -~- ··. , 
I , •. . • : 

• 1e1ess.e. 1oet'1 stJPo.11~ ·aao1 · .-:\~.·: : I 1,. ' .. , .. ~ ,·, .. . _ : ... ~ . '•' J•' 
Ctaclulma .. Oregon 97015 · · ·- ·· 'i , . 
(503)658•1473 . •:, ' 1 , ' ,; i i 1. ' I' 

F•.x (50") 666-2037 . · 0

) ' ' j • . ' ·.i I · • ,,: · •· ·' . ' · , I"' ,J • ', I \ , .• \ 1 t I , , ' • f .. : '.,t • • 

, · . • , ;; ! .t -~ - 'I ., . ' I . ~' ',1 11,·1 ;• '. :/- ·,:.,: ' .' '. 

I ' 

, ' • I 
I ' I 

.' ,, I 

• •• I 

I 

I ' 
' 

, I I 

L0.92001 :OMM .'_19g f '~ ;. 1
;'• ·t, .. :' ' I .!' . G~3' 1, j ", '•I ' 

I, ... ' ' . I . ,, ,1. 1 · ' ' 

" •'• I 

0 224 S.W. 4 111 SL 
,· :· Ronto·n, W-111ntngton 98058 

(206) 2~ 1 •9666 
' ,fAX (20e) ~0 1·9667 

' ' ' ' • I i: ' 
·.- .,r · 
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r J , . f t , . I j I I , 
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The overalf'hydraulic•coverage1of the ~F-,1 series is'shown on 
the Extensive Performance.Range chart on\page 7 of this 
brochure.,The lollowi11g pump mot~rs an~ .wet end designs are 
used to accomplish llli;> p,erlo(rr~ce, , · . . 

•• I . , . 
·•1 I 

PUMP MOTORS 
I' 

I • I 1 

• I ' I 
• • ' 1 1 t I • . 1 I '· ' , I , 

•Standard 'Construction J i . , \ i 
1750 RPM 13/• HP to 3¼ HP 1 Phase · '·. 
1750 RPM 2·Hf ~o l 2HP.3

1
Phas'e . '. , , I. 

1150 fPM 1¼ HPto4 HP 3 Phase ' , 

· , f I 

1, , ' I 

• E.xpl~sion _Proo, Const1"4Ctio
1

n I I . ' I 

FM Approved Class 1 Division 1 Groups C&D 
1750 RPM 1¾ to 3:Y. HP 1 Phase· ' 
1750 RPM 2 HP to 8 HP 3 Phase , '_I. 
1150 ~fM } :{• HP,_\p t HP

10
~,.Phas~ .. ... 

\ i ·• ' I I • 
I · , I I , !}, I ! . i 
I ,• , ' I ·• 

PUMP HYDRAULICS. :_· .' · 
•Contra Block construction st.andard on all models· 

•Discharge sizes :r, 4• ands~, 

• Vortex impellers available on· 4• 1,1p through 8 HP 1750 RPM 

, · 

,, 
I I 

The following curve illustrates the sp~cific.model to be used for 
a particular duty point (Not,e: Some models may not be shown. 
See individual performance curves in catalog). 

AF-1. P,erformpnce Cu,:ve 
,I I ! ' ., ' I ' I ~ ' ; . ·,; 

,,. 
-..... . - .. - .... ... -., 

.. 

.. 
a 

- - -
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I • 
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Features 

Upper rotor shaft ball bearing with 
permanent lubrication; maintenance-free 

Pump housing with large size cooling 
fins for motor heat dissipation 

. '" 
Oversized double 
row ball bearing, 
maintenance-free 
and with permanent 
lubrication 

,. · 

Air-filled motor 

WHC-SD-L092-OMM-001, Rev. 0 

Cast-on lifting lug 

Bimetallic thermal overload 
protectors incorporated 
in each phase of motor 

Watertight cable entry 
with cable gland 
and strain relief 

Lower mechanical seat: 
silicon carbide 
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SP2.!2iBt ltfl l1 EXPLOSION PROOF 
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PUMP SPECIFICATIONS 
··AF PUMPS 

WHC-SD-L092-OMM-001, Rev. 0 
SECT.---=2=00"-_TAB 6" 1750 RFM 30 PG. 102 

s:r.o,;.4 D.O,R8' a 
EXPLOSION PROOF 

,._ Dl::!lCII 

MODEL: AFu;J 60-4-li" 

Th• puap(a) Mell lie cepul• ot handlin9 raw 1&11acrean..a • -a••• • con, vac• r , <1114 • Cher • 1• ,1• r • olid••l•d­
tluJ..a• wicnowc clo99in9, Th• •wau,on inl.• c •hall ne•• a v•••- tDl'W viUI U\e l •• ain'I • d<1• ot U>• 1•pell•r 
owerlappln9 thew••• tara. Shou~4 • ~••til• or pJ.•••~• ene•• plw• Che 1Rl.ac . CA• •h••rtn9 egc t on ot U'I• l••~~n9 
edge or the iapallar • 9ainac thaw••• rona or th• inlet will c.u- •••r enouqn ot th• ••••rial to cl • ar the lnloc. 

Th•r• • hell b• no need tor par• ONlal to enter cha -c ... 11 ln order to r••o•• or reinatall th• puap(ol. Th• 
p-..ap4•1 ahall b• •UCo••~J.ca.lLr conn•a'CeCI ~o ch• diachar9e •'-pln9 wh•n lowareG lnco "lace on• 9\1,J.da ra.&.1. •r•'-•• • 
,e'(\<.Lr1n9 no bolt•• nut• or ta• t•n•r• co eftaot •••1109 to Ch• di • charga cunneccion. 

i:.p.ller: Tha iapellar • hall ba .. d• of aro• ion re• i • tant chilled 9rar ca• t iron end •h•ll be ot th• •••l•open. 
non•clo991n9 . Jrn.,.J.~•11J ••l..nc•4 •1n9l• •an• deel1n crapMl• ot p•••lnv • •lni•..,. ot ~ dl.,.•c.•r •l'h• rl1:al 
•o11~•• Th• t ... •Ll•r •h•ll h••• • a1ip t~c once ch• --,cor abate and 4cl•• key 61\d • nal1 b• t••c•n•d ,o cne •h•t~ 
by• atainl••• ace• l bolt, 

.._ YolYC.i Th•,._, •oluc• oohall ba -4• at 9r•T ca• c 1ron with •-ach int• n\al aurtao•• tr•• ot rou9h apota 
or tl••h1n9. Th• •o.l.uta aha.1.l h••• • c • ncerl1na di• ch• l'9•• 

-.t.t Cl~ n-c PIAlal Tl\a ,-p ahall Ill• •'l'lipp• d with • 9rar o•• c 1ron front place , --t•d to cha woluea 
wLth tou r • c• inl••• • teal adJ\lacln9 •er-• to panalc oloaa tolarano• adJ ... caenc baCw•- U\a tronc plat• and 
i!lp• iler for •&&1- p-., • ltlcL• ncy . The f1'9AC place • na.1.1 Ill• O••i9ne4 wllh • w••• ahapod in.I.et anol..,. oucw• ro 
• pLral.Lin4' V•.i,ap• a 9roo•• - cna • Ld• t-lnt cha 1•pal.1.• r, co anrad MHl tore• atrln97 aalid• outwerct tro• ti•• 
111f>e1.l.ar 111\d t11r0<&9h tha puap dLacnarge , 

~cal :lleala: Each p-., •hell be •ffUippe,I with a tllftdaa d,n.-la aechanical •• al. Th• oll ch-• o • r •h•ll 
1ep1rat• cha, .... rr- Cha •tor and ab.11 pn1•lde 1Wtr1c:acion tor the •••l•• Th• lower et• cion• ry- •••l tao• ] 

[

an• Ll ba aaGa ot allicona carolda • IHI l:h• rocac.in9 MaL t.ca •hall ba •••• ol ,..,.9• c• n oar• L~• whLl• •h• upp•r 
• cauon• rr •••1 •"•11 ba - • Ila of c:arb- an4 l:ha rocacin9 •••1 tao• of atainl••• ••••1 • ICaon ecaclonary •••1 tac• 
ohaU, • a •••hd 1tith • A O rl1191 The poaltLY• lT dri•• A • a • l ho•• •hall b• held LIi plac:e • r i1uU•lol .. a.l. 
J.ndependenc: •Pr1nt• • Tl'MI ••al• aAal.1 ,-~!re ~,cner ,..,.,,,.. .. a.ntan&n.:e nur adJwacaenc and •ft•11 noc D• cJa11•Q•d 
wnon puap 1• run .ary. Whan r • cl"1r• 4, ••al o.1.l inep• oclon o- b• • c:1)1•••4 wLtnauc <lL•••••-lr ot th• p.._p . Th• 

C 

•••1 ah• ll noc re'f\11re cna puap• 4 liqw1d •• a ll&br.1.canc. 

Seal 1'1111...,. ~ s,.caa: An al•ctrical prolM •hall 1M pn1Yidad i n th• oil Oh•-laar tor datecUn9 th• pr-• anc• 
ot v• car. A aolid • cac• daT1ca _,ad J.n tha ,_, concl'Ql •-•1 or in• ••p•r•t• enc.l.oaur• anall ••nd • low 
•olt•9•• law eapera9• •1tn•l co Qle prolite. II ••t•r ••t•c• Ula oil ch..-ar. t:he pro•• eftall clo•• an • L•aCrical 
c1rc:u1t and anar9i&a • vam.l.nt l1unc on tba face ot th• concrol panel. U-IIX: Prob• in _,ar no .. aln9. 

__,-, -a ~1 Th• ,.... • h~C aha,U N ..._ at • catnlc•- • teal ... pp•rta4 IIT .• h-.,- ducr lo-r dou.bla rov 
ball baarin9• encl all upper aeelad 11nt1• row Dall 1Mer1n9. 

•r.ar -a ea.le: Tha pwap •tor aha.11 N hol&lt• tl i11 t111 air Ulla.t vaurc19ht ho ... tn9 ca pro,,td• 900d 1\-• c 
tran• f • r . Th• -cor •hall be• •a. daa.l.911 I • vlt-la ter oonc.Ln.,..ua d .. ~ w.l.Ch -,• cur• re• 1• cant Cl•••, 
lneuiat.lon retell tor 1,, <1• 9 .... • C, 011 tl11..a _,ore --.1.l nee ba conaiderad •1"•1 ca th• dr, air tlllad ~rp. 
nor a,:c• pcu.la, lacll 11ll•M ol -tor •hall c:a1ca.l.A c 111-1:a,Uio e.l.eccro•-ll• n.l.oal ,-p•rac .. re -n1cor •abadol• <l 
in th• _,or 1tindln9a. tna _,core ana11 ba __ ,a4 LA ••rl•• - aeupl • ct C• tna C:Dntr•l 01rau1c ot en. p ... p 
concrol panel - •• to .n..c u,e ,.._.. ~ •n-.1.<I en4r -• or •h• ••nltor• ••l•oc hlth, c-t>•r•c .. re. Th• 
c-.,.r•C\lr• • eCUR<J ot U\a t-,•rec\lre _,care •hall be UO da9r••• C ,1 ... or •1nu• 5 de<Jr••• c and ehal.l 
a\lcoaau.cailr rae• c - the • cacor t .... r.,11n r.cum• to noniaJ. . .a.,-a: n, • ppro••4 Cl••• l 01•1 • 1on 1 ced. 

•-•r caola• •hall be lO faac 10119 of the Oaarl- or IO CJ"P• oon• tn&ccion • ult.ala for • \IO-r• ioft in •-•••· 
Strain raUat• •hall 1M proY1ded •C • • ell c:abl• antzy. •-az 11:,:sNOIU c.a.1 •• 

o-u..,. -a ., _ __..I All -Unf aurl- ot th• P\laP and _,or •ha.ll ba ...ah.l.nad an4 tictad vith Iona If o­
l1n9• ..n• ra "•tarc111ht M • J..Ln9 1• rlMl'&lred• 1Ma!.ln9 •hall ba --• pliah• d by cha pr.per t1cun9 ot <J\• part• 
Ml4 nee bf co•pr•••10R or ••-••1 aa.....-• Ncf\l~, .... ca. a.11 ••&•rn•1 .. r..,.• ..wa ,_.~.,.•r• •A•ll be ••G• et 
• catnl••• et .. l . All • Yrl•c•• coa1n9 J.nc• aoncacc w1UI tbe 1~~~14 ••41a. och•r than •~•1n1••• ac••l • •h•~L b. 
procecc..a bf• corroa1on r •• 1ac ... c c:oat1n•• 

The pv•p( • I •hall cu~Uc:.Ur - ce .Uachar,e -uan(al .._ l-ratl ihta place • n dn9la CJUid• raU 
•r•c-. t • quirln9 no boLta, N&Ca or taecmara co •ttaac proper •••lin9, Each •r•c- • hell coA• i • c ot no -r• 
then one 9111.aa rail a11pporcad ac Ch• tap by •- "PP•t' ,,..,.a. breckac end ac tfl• llocto• bf th• dlacharv• 
connection. Tfl• 9uida raH ia._ anall. ba • Cf\&1ppecl v,u. a ••rt.I.cal atr• 1911C•n1n9 Yan• vn,ch rrol'• rlr •Uvn• cha 
•lot ln th• P.,.P DraclCat and canter• th• puap prior co tlnel •••tin9 , E••• and 'IY1Ck r-••4 ot puapa trua ocher 
th- the ••rtlc• l diracc,_ •••r CAO canter ot the~ • llal.l. D• • r•'luir--c of U\• •r•t••• S••lln9 ot U\a 
diach• r9• conneccton • ibow to cha ,-p lar• cl,ac • hall b• br ---• ot • ••t•l•to•-cal contact. 

AIS i'llfflpe Inc. 

Rav4-1-SIR 
w,n P"N\d ·1,1w Cfr,• 
M1n<1an. Ci>,...Kllc"I 06"150 
1'11\1 1 ...... ",""" 
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. TEC~NICAL DATA 

. ~lllllBAA8 & EXPLOSION PROOF 

APPLICATION DATA 

MODEL 

SOLID SIZE • IN ., 

--
MINIMUM FLOW - Cl'M 

MAXIMUM SUBMERGENCE - FT. 

PUMP WEIGHT - lbs. 
STANOARO 

EXPLOSION PROOF 

PHYSICAL DATA 

POWER CABLE • TYl'E 

CONTROL CABLE • TYPE 

CADLE. STANDARD LENGTH 

- MOTOR HOUSING 

PUMP CAP ... OIL CHAMBER -,c VOLU re -C IMPELLER ... - CUfTER DISC ,c 

::Ii MOTOR SHAH 

EXTERNAL HAHOWARE - ' "0" RINGS 

MECHANICAL SEAL • TYPE 

UPPER BEARING -
LOWER UEAIIING 

OISCHAIIGE SIZE 

IMPELLER TVl'E 

Rev. 4-1-88 

L092001.0MM.1992 

WHC-SD-L092-0MM-001, Rev. 0 
SECT. 200 TAB 6" 1750RPM 3.0PG. 111 

MODEL: AF4* , 60-4-6" 

'\D . I 60 
1 4 

I 
7~ I 75 
65 I 65 

11 2""' 
j q1 ?114 

AF: HOJRN Ozoflex or Type so 
AF-EX: NSSHOEU 

Included in- Power Cable 
30' 
Cast Iron - AST.M A-48, Class 30 
N/A 
Cast Iron - AST.M A- 48, Class 30 
Cast Iron - ASTM A- 48, Class 30 
Cast Iron - ASTM A-48, Class 30 
Cast Iron - ASTM A-48, Class 30 
420 ss 
304 ss 
Buna N 
Tandem Seal, Silicone Carbide, Lower ; 

Tool 
Sinale Row Ball 
Double Row Ancrular 
6 ,, 

Open Sinqle Vane 

G-8 

Steel/Carbon, Uooer 

Contact Ball - Heavy 
•· • .. 

.. . . 

A8S Pumps Inc. 
140 l'onc1 v,_ o,;,.. 
Meriden. Connecucul 064S0 
ClOll 2lll-l100 

Duey 

-, 

I 

,, • I •• 
' ' ' \ . ...... ~ ./ : :··:' ,1. --~ ~ --



WHC-SD-L092:OMM-001, Rev. 0 

1 c:~nr...11.;H. UATA SECT. 200 TAB G" 1750RPM 3.0PG. 112 -----
8 IAIIDJIIIO t5 EXPLOSION PROOF MODEL: AF4~, 60-4-6" 

ELECTRICAL DATA 
MOTOR DESIGN NEMA TYPE B 
MOIOH IY~E Enclosed Submersible 
IN:iULA TION CLASS 1-' 
MAXIMUM STATOR TEMI'. 155 .. C ·' 

AF Oil Chamber Moisture Detector , AF -EX Motor 
MOTOR PROTECTION ' Housing. Bimetallic switches in each phase . 

' Installer m11st: conform t-n "1 J:' r ~t-nc: 1 QA 1 J:'I"\ 11..-t- 11,n 
BIMETALLIC TEMP. SETTING 140,lC :t 5°C 
RPM 1750 
vOUAGf TOLERANCE : 10, 

/✓~~~f¾fo(~¢/✓✓f?✓✓ 
~ SI"- c;.' '\ ,~ ~ "'-

~.... ,::.'t' -1t,'<-<::J, 'j,,, (..~ ...... ~,~· ,.,;,. .... " .... ,~ +.,;,. ....... " 
~,::.v"~,,, ~~-::.""- ..,-::."';.~.,, $~'+-,.~ -+ ... +;._, ... :1~~.,,~ ~ ... '$,~·" ... ") .... "- ")~.._:.. ;~;,."" ..... ").... ")~..,."' 

.. .. - . .. ·- . - .... 
2JO 5. 4 1 :>. :.ll l ., I) 

40 l.u . , , . 460 5 d 
., 

1.1.. LU ... J 
- "I ... . ' ., ' 

20d 8. 0 2J.3 164 J 1.15 

60 230 8. 0 21.1 148 J 1.15 .. 
. . 

. . . ' - . . . 
.. 

.-

_1 ()Q?()()1 ()MM.1992 

. -
. , . ., . -- n.u 17 :1. 0 f) \) I I" - I II • Ll • •1 · 1 I 

0. U•I 
- ,, 

0.89 
0.89 

G-9 

. ·-
I 7/l 77.0 u . / ., n 

" 
. , - . ' - . .. 

0.84 0 . 72 81. 0 82.0 
0.84 0.72 81. 0 82.0 

ABS Pumps Inc. 
140 Pono Vi- Orive 
Mer,aen, Connec1icu1 06'50 
120JI 2l8•2700 

' 

7~ 
·-

130 .0 
80.0 
-~ 

.. 

-
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• • • \\\\nl•f/oot 
DE SC RIP TI ON 

Mi ..... 11c:.a1o • •• I'""' dJty do..C.:.1 do.lw.-..d b, .,,..~ 6.,,,.. 

''" •..mr• anO pla:a, ...... ~ II • do10,,,,.,..,._ '•""" In ........ c1-. r,/ I .... , .,,,..,,,, .,..;.. l.lin'-A:..11 """''"' lhe 
fwh:tion of rnot:,r lc;.,d CS.....i:.e1 . aud. at con,f1,~10,a , mo&o, 

al•••••&. ar.:1 l'O-•' ,.:.~ t aubtr.a~ly cy-Jt I~ 01 
P,,"'1" Thor car. alu> ~ u~•d io, aleur a._r.alin;i do..;c.1. 
11.c Mi,....Fbar, .,. ,...~, lol • ~p,.,tnf, o,.-:eli.>n, tv•• 
for I t•O·p.,tnp c;,- relio,L • 

SIPE CIFICATIONI 

Cable • • • • • • . .. .. • • • • • • • .. • • • • • If ·2 ~ W/A 
~ ......... ......... .. .. . P.olr;,rop1-lene 
Cl&rnp .. . .. .... .. .... .... . ... . . Adj.~a!>lt 1'·4" 
(Onl1 on~ P ,,..,.,.la) 
T.rn;,.•aw,• RAlinQ • • , ••• , , •• , , • • 10" C. 

MODELS 

14.,;.Fbals IJI t ,.....S..., I ::rro-'1111:>r, al'm:>.llli-._ llfJ'lel, 

cal:>lf ~t\l. ~ cir.;ul """"a-"•li:>na Ll:,.,,nl;:"1' art4e1 
aro 0~ ar r9t\l !'ir'° mo.>nltO (Tr;,o P). e,,d ~•~~ 
CT);,. S) 10, 1! . a...: 2S-bot ca!>!, i.r.;;11,, • '• . ,.,,~,.~. 1>u1 
"~' i.ngt>-.. car. t.t ....,,., D':lt..., rr.:1.--..• :.:>nli,1w••'""'• ~•• ti. ~ , ,..,..,.,..al: ~ n. (N::l;. b p.6",pOUl appl, 
cali:,,,1 •~ not tT,eft1 do>~ . (NC). loop.,~ In &?1-';A~na. 

EXAl,IPLE: ,. ... ,0 NO 
Ll:,.,nting Mini, Ce.bl• E~lri:al 

St)'le Fk>al l • r.;;lh C.,Ni,1J:ali:>n 

sus•r.,-:,ro ,,.£ ":V.Tt0 
l.fC'TI'lie.... c:,.a..r 1'Tl'f ... n,,-( .,.. 

~ • .C.~Tt,>f UHGT)t 
i.:>Ofl NO M:>0£ , HO. 

• '" ""° '" -'NO 
~ 

.. IW UNO ,w UNO 

onoi - • .., l': ""'° rwi:HO 
II HttP rwuHO - Pw X '+O 

• , .. 10,C 

Hj'lw.LLY II IW l!HC PM 1~ NC 

CL!lSEl> - IW:IONC r., :i:.HC .. IW:!-NC ,., 2: NC - I w >< NC rw>:...c 

rn\ni•f/oaf 
f'orm UOO • C 

, .. 
. • i •. 

TYPfS • M 

I 
I 

SPECiFICJ.710NS 

-i-----"n~,....- ·MO~~,,w~ c• 01~: .. , •• r 'r C•bl• · 11·2 SJO W !A 3' • 41 · ~•nd ~c. 
c ,,u .. n£11.30 

Fl:.at • P~rp•op(lana . 

l / 
\---1=:f:=::j;~-+-=··]L 

C•n1r1I ~mrntinla 

1) N••• • w:>r\ in tho sum; with lht pc,-t• on. 
%) Ar..,t. Iha Tr;,. P Lli.".-l'l;.a1, 10 lh• m:>unl· 
W'w pipa o, at .. pum1• c:ti..::1-.a •w• p;pe. The 'otr 
~•: •"~...i:s ~. wi.:,,. i:-.. ·on· ft.;11 in a 'pump 
our app,:.1ion. 
:,: ,.,,,,,., lh6 1,4,,,.. r1;;,r, ~ lhor do noc 

""•'• or 1\1~ up. 
4) Th,uct lht <1::Wa 11,a, llv<>ugt, lht bu:l<le 
,.,;it, Iha r11ot,o l fl..-f , c:ird, U., li\,t-il . lh•ti:.' ... 
cou 11·1;,,wn, lhr~.~ . .,_.,, t,,,:l,.lt .iot. 

! ) I.At Iii.I'~ tht di~.,.n;.e b,t t ..... ttn mou:itlnQ 
potnt, Qi"'tl tt,t "purn; ::,,.,,,r,' Cli:t't r•nLial. 

'l\·pl:a l Si:,,plu 
Wlrln, S:t,orr,atlc 

~.--;~a 
~,~~~~~lA 

" 
Jrpl~! At,,rm 

Wlr lnQ S:t .. ,,.,ulc l . •l< • ,:., 

- -:, ' 
L. - ..J .. .. .. _ \ 

C!• h tr~ 

CMt'4l h0&.1J 

1111 J I 

Ctarni: . Sl~u, Sita 
- Ind c.,,, Eq. 

12~ VA i 11! V>C, 

Temp• rah,re 
Ruir>Q · 60 C. 

4.!.• (ii 1WV., Roa . 
2.,•(ii ZJOV., Ru. 

Nor,.. .a,r Open • 91u1 Ho.:iing 
N'?rrT.aly Cbud · Rs; ~ 

5-"S•E1.0E.O 
L.fC'T"'~ c.uii TY~l -S' 

:::,,.;s-Gu~TO.. LENGTI1 
..:CE . "'°· 
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TRIANGLE PUMP 
AND EQUIP:MENT INC. 

TYPICAL MAINTENANCE SUMMARY FORM 

EQUIPMENT ITEM 02745 2,2,4 Sewage Effluent Pumps 

MANUFACTURER._--..!:!A~B~--- - - ----- - - ----- - --- ----

EQUIPMENT ID NUMBER{S)_£P~l~&-.2 ________________ _ 

WEICHT OF INDIVIDUAL COMPONENTS 10.er 100 lb•l 250 lbs 

NAMEPLATE DATA (hp, •olcage, • peed, uc. ) 8 HP. 1750 RPM. 3/60/208 VAC 

MANUFACTURER'S LOCAL REPRESENTATIVE 

Name Triangle Pump & Equipment Inc 

Address 16169 SE 106th/PO Box 950 Clackamas OR 97015 

Phone No 503 656-1473 

MAINTENANCE REQUIREMENTS 

Fax No 503 656- 2037 

Htintcneocc AecretiAn 

Li• t bri• tly aach -int anance 
operation required~ refer t o 
•P•c1t1c intol'lla ~.1011 1n atr · • 
ac.nd&rd aa1n~cnance aanual . 
i i appl.lc.1>le . 

wash Down Pumps/Floats 

Check/Change Seal Oil 

LUBRICANT LIST 

Bctcr1os1 ,D:bol 3bs11 

lttSHIDSY 

Liat raq\lir• d 
t req\&enCJ ol 
••ch aainC• nance 
opa r a~J.on . 

3-6 months 

annuallv 

3td Alt Gulf 

Lubricant 
(If aeelfcohlcl 

Refer by Nuaber 
t o l..tl r~cant 
U a t requi red 

none 

1 

PtCCP 

Li• t lubricant nuaber• 
- 1aed abo••• 

Uet •'l"i••lant lubricanta, aa diatrib\&ted by ••ch 
--.tac:t\&rer tor u.. • pec1tic ,._ rec-..dad. 

1 any lOW HD motor oil 

CAMC:Otl 

Pc ERM • l 

SPARE PARTS Include rec-.wtationa ra9ardin9 what • pare parta , it any . • ho\&ld be kept on tile J ob . 

N ne 

0 16169 S.E. 106th StJPO Box 950 
Clack.tmaa, Oregon 97015 
(503) 656·1•73 
FAX (503) 656·2037 
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0 225 S.W. <41 al SL 
Renton, Wasnlngton 98056 
(206) 251-9666 
FAX (206) 25 1·9667 

.. :;.. • .!, : 
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Operating 
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Manual 
3UBMERSIBLE SOLIDS & INDUSTRIAL WASTES PUMPS 

ABS PUMP:MODELS: 
.F 13 to 90 

Ai -~o (E.1'; -'1-1o'
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ABSPumpslnc. ~~ 
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;ECTIONI 
- 1 INTRODUCTION 

- This manual was prepared to assist you in the 
.orrect installation. operation. maintenance and 

repair of your ABS pump. 

Please read it tnrougn carefully and make certain 
that you are familiar with the contents. and tnat tne 
recommenaat1ons in the chapter on installation and 
operation are fully understood before ruming tne 
pump. 

ABS pumps have been designed to minimize 
maintenance. However, re9Jlar checks will ensure 
longer life and greater operating reliability. 

1/ARRANTY: No repair work should be carried out dur• 
,g the guarantee period without prior factory approval. 
·o do so may renaer the guarantee void. 

'UMP SERIAL NO. : In all correspondence and reports. 
1a11.e certain tnat tne pump serial ~moer is given. 

' -2 DESIGN OF PUMP 
Tne ABS AF type suDmersible pumps are designed 
10 operate in installations hanOlino raw sewage, 
indUstrial waste or other liquids and sludge where 
suspenaea sohds are found within tne meaium 
being pumped. 

The motor and pump form a close coupled. fully 
submersible. watertight unn. 

The squirrel cage induction motor is insulated 
against neat and moisture in accordance with Class 
"F" ( 155oC) regutations. 

Thermal 011er1oad protectors (one per phase) are 
imbedaea in tne stator windings. These are con­
nected 1n series and wired to the control panel so 
they shut aown the pump ii overneating occurs. 

The motor is protected against damage from water 
entry by an oil cnamoer and mecnanical seal 
located between tne volute and the motor 
cnam1>er. A di-electrode seal probe located in the 
oil chamber whicn. wnen coupled to the ABS Seal• 
minder control, senses the water content in tne oil 
cnamoer ana prov,aes a signal wl'lich gives a visual 
or audible warning tnat ware, is 1n the oil Chamber 
ana tnat an inspection 1s necessary. 

On explosion proof models. the di-electrode is 
located at a low point in tne motor cnamoer to give 
early warning of water entry into the motor 
cnamt>or. 

The bearinos are prelubricated and maintenance 
tree. 

The impellers are of the single channel type with the 
well-proven CB (contra-bloc) system. The system 
consists ol a spiral bottom plate with wave shaped 
ridges. Rags, fibers. etc~ are torn or cut by tne 
shearing edge of the suction inlet and c1ogg1ng 1s 
prevented. The AF pump can also be suppliea with 
vonex impellers wh1cn are especially suitable for 
~~ and 5~ sludge apphcations. 
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SECTION II 
2- 1 INSPECTION ON RECEIPT OF PUMP 

The snipping container shall be immediately 
inspecteo tor damage tnat may have occurred in 
sn1pment. Exercise care 1n opening the sh1pp1ng 
container to avoid damage to the pump. Remove 
any blocking ana cushioning from within tne con­
tainer. Check all cushioning tor spare parts Delore 
d1scara1ng. Visually check. tne pump ano any spare 
parts for damage. Check for o:amaged inlet ano 
outlet port tnreads and flanges. ana electrical 
wires-especially where they exit the pump hous· 
ing. Report any damage or shortage of parts to 
your supervisor or directly to the earner. 

2-2 STORAGE BEFORE USE 
ABS pumps are shipped from the factory ready for 
installation and use. They should be held in storage 
if the pump station 1s not complete. If storage 1s 
necessary, the pump snould remain in its shipping 
container. It should be stored in a warenouse or 
storage sned tnat nas a clean. ary. temperature­
stable area where tne pump ana its container 
should be covered to protect 1t lrom water, dirt. 
dust, etc. The enos of the cables must be protected 
against moisture. 

CAUTION! 
AT NO TIME SHALL THE PUMP BE 
STORED WITHIN AN INCOMPLETE 
WET PIT. THE PUMP SHALL NOT BE 
PLACED INTO THE PIT UNTIL IT CAN 
BE FULLY INSTALLED AND 
OPERATED. 

LONG TERM STORAGE 
,. 

2. 

3. 

4. 

s. 

G-13 

If it is necessary to store a pump for a long period of 
time. it should be storea indoors 1n a clean, dry 
temperature-stable environment. The pump should 
be covered to protect 11 from dust. airt and water. 
The enas of the cable must be protected against 
moisture. 

Do not attow tne pump to freeze. Water trapped 
during qua111y testing may expand and cause dam­
age. If the pump must be stored in a sut>-lreezing 
environment. consult tne factory tor specific 
recommendations and precautions. 

I 

During storage, the motor snould be rotated a few 
turns once a montn. This can be accomphsned by 
turning the impeller by hand. Spinning the motor will 
lubricate the mecnanical seals ana prevent their 
seizing. 

Prior to installation. the pump motor should be 
rotated by hand to ensure the mechanical seats are 
free-spiNling. 

Installed pumps which are idle for long periods of 
time snould be ,oggea once a month to 1ubncate the 
mechanical seals. 
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The AFP & AF Series Five Year Warranty is contingent on 
proper start-up. Please read this manual carefully. The Prod­
uct Start-up Report form must be completed and returned to 
ABS Pumps Inc. In the event the Product Start-up form has 

1 not been received with the pump, please contact your supplier 
or the factory. 

~12'~~~1Mi~~tlli~OOM™~~~~&~,~l,,I ~~~~l.l.U,.y,c~ 

i awivl/tanr 
~ FIVE YEAR WARRANTY - STA~DARD & EXPLOSION PROOF 

AFP & AF SERIES PUMPS 
PERMANENT TYPE INSTALLATION 

ABS Pumps Inc. warrants its AFP & AF Series of Submersible Pumps to be free tram defects 
in workmansnIp and materials for a period of five (51 years after date of shipment to end 
customer. with approval of installation and start-up of tne equipment by the Company's 
authorized on-site representauve and, upon payment of tne apphcaole percentage ot the hst 
price at tne following parts 1n effect at time ot replacement. 

Part Description Months After Shipment 

Rotor & Stator· 
Mecnanical Seal 
Impeller 

· Cutter Oise 
Pump Housing 
Ball Bearings 

0-18 19-31 32-45 46-60 
25°k 
25¾ 
25¾ 
25¾ 
25•1. 
40¾ 

50% 
50¾ 
50'¼ 
50% 
50% 
80% 

75•1. 
75•1. 
75% 
75% 
75% 
90¾ 

•s1a101 guarantee ellecuwe only ,1 Com~ny·s autnonzeo conuo1 oane11 are usea. 

All other ABS manufactured equipment· or other uses of AFP or AF series pumps will carry a 
one (1) year warranty from date of shipment to end customer, but in no event. longer than 
eightHn ~18) months from date of shipment from tne Company. 

Start-up ~pons and electrical system schematics may be required to support w;manty 
claims and will be required for claims on pumps of 30 norsepower and greate~. 

The Company's sole obligauon under this warranty shall be to make repairs and replace 
parts wnen necessary on products that have been returned to It or to an authorized se,-...,ce 
fac1hty and found to be oetecuve by the Company. Exp10s1on Proof pumps .(EX) must be 
serv,cea at a tac1lity approvea oy ABS Pumps Inc. The Company shall not be I1aole for any 
special. 1nd1rect. or conseQuential damaoes ot any kind. Ma10r i:omponents not manu­
factured o_y the Company are covered by the original manufacturer's warranty in' heu ol tnis 
warranty. The Company will not be held responsible tor travel expenses. rented equipment, 
outside contractors tees, _or unautnorized repa,r snop expenses. Tne Company neI1ner 
assumes nor authorizes any person or other company 10 assume for ii. any other oohgauon 
In connection with the sale of its equipment. Any enlargement or modilica110n ot this 
Warranty by a Representative or otner Sales Agent is their exclusive respons101hty . Trans• 
ponauon charges snail be borne by the Buyer. Labor cnarges tor warranty repairs shall not 
oe assumea by tne Company tor repairs made alter one ( 11 year tram date ol shipment to 
ena customer. Returns must nave prior written autnonzation tram tne Company. 
This warranty shall extend only 10 tne original Owner, and snail not apply to any products that 
have been repaired or altered w,tnout the Company's consent or have been sub1ec1 to 
misuse. accident or neglect, or have been used tor pumping other than raw sewage or similar 
non-corrosive liquids. 

NO OTHER WARRANTIES EXPRESS OR IMPLIEOl.lNCLUOING IMPLIED WARRANTIES OF 
MERCHANTABILITY ANO FITNESS FOR A PARTlc;ULAR PURPOSE, WILL APPLY. 
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CAUTION! 
PRIOR TO INSTALLING THE PUMP IN 
THE WET WELL. REFER TO PARA­
GRAPH 3-4 ENTITLED '1NITIAL 
START-UP"". BE SURE THE PUMP IS 
RUNNING WITH THE CORRECT 
IMPELLER ROTATION .• 

2-4 GUIDE RAIL INSTALLATION AND 
ASSEMBLY OF AUTOMATIC COUPLING 
SYSTEM 

Normally, ABS will be supplying tne access cover 
tor tne pump installation wet well. Tnis access 
cover snould be cast e11ner into tne concrete root 
01 tne wet well or t:>e mounted on top of an ABS or 
contractor suppIIed steel or 111:>ergaass t:>asin In tne 
position snown on the particular job specification 
engineering drawings and ABS installation draw­
ings. At the same ume. the guide rad base anchor 
bolls snould be cast in the t:>ottom of tne wet well, 
again per the jot> spec,ticauon engineering araw­
ings and ABS installation drawings. 

NOTE 

The foundation bolts must be suitably grouted with 
a good commercial grade grout. The grout Shou1d 
be properly installed 10 prevent air bubble inclusion 
ana completely encase and seal the area around 
tnebolt. 

To assemble tne Automatic Coupling System and 
10 install the Guide Rail Assem01y. follow tnese 
instructions (See Figure 2-1 ): 

1. t.Aount the straigntening vane (6) to tne ~ide 
rail base ( 19) with screws (8) and spring 
washer (7). 

2. Install the 9,1ide rail base in the bottom of the 
wet well by means ol cast-ii\ anchor bolts (22). 
Check that the base is level. Add grout 
beneath base to level. Recheck base after 
grout dries. FinaUy. secure in place with hex 
nuts and ¥f&Sners (20 and 21). 

3. Position the upper 9,1ide braeket to the access 
cover or to the wall of the opening to deter­
mine length of 9,11ae rail. The ~de rail, wnich 
snau be customer supplied. wiU be 2· schedule 
40 galvanizea pipe. Alter positioning. cut pipe 
to tne re(J,ured length. 

4. Install the 9,1ide rail pipe over the tapered plug 
of the guide rail base. 

L092001.OMM.1992 
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Insert tne upper guide brack.et tapered plug into tne 
upper end ol tne guIoe rad and Ioca1e so tne guide 
rail is plumt:>. Secure upper guide Dracket to tne 
access cover or opening wall and recneck. for 
plumoness. Check. that the guide rail base ( 19). the 
guide rail (15). and the upper guIae brack.et (1) are 
on tne same center line wItn the aIscnarge connec­
tion and vertically aligneo. This is necessary to 
assure tnat tne pump will seal itself correctly. Press 
upper guide brack.et ( 1) into the guide rail pipe (15) 
so mat no play remains and finally secure tne upper 
guide rail t:>racket by tight ening tne screws ( 13). 

The molded gasket (4 ) is pIaced in the pump 
brack.et (3) so that tne tapered face points towards 
the guide rail base and tne sealing hps mak.e proper 
contact all around on both sides. Tne pump t:>rack.et 
is fastened to the discharge of tne pump with 
sock.et head screws (5). wasner ( 18), hex nuts ( 16). 
and spring washers ( 17). The nex nuts ( 16) should 
be equally ugntened In a cross-wise manner to 
prevent leak.age of tne seal. 

The discharge elbow ( 10). with ttle flat gask.et in 
place. Is attacned to the gu1oe raII base with nex 
head screws ( 12) and spring wasners ( 11 ). 

No welding or building o f tne guIae rail Is required. 

CAUT I ON ! 

NEVER RAISE. LOWER. OR MOVE 
THE PUMP BY LIFTING WITH. OR 
PULLING ON, THE POWER CABLES. 
THE PUMP IS PROVIDED WITH A 
LIFTING EYE ANO CHAIN. THE CHAIN 
SHALL BE USED AT ALL TIMES 
WHEN MOVING THE PUMP. 

Referring to Figure 4· 1 and using the pump sup­
port chain. follow the procedural steps, (a tnrougn 
d) when lowering the pump down tne guide rad until 
it seats against the guide rail base. The pump 
should t:>e lowered at an angle to ensure tnat tne top 
of tne d,scnarge c0MectIon makes contact first 
wittl tne Dase. Continue lowering until pump is com­
pletely seated. Slack off the cna1n, as noted in Step 
'"d'" of Figure 4- 1 • and fasten the 1,1pper ena of tne 
cham to the nook of the upper guide brack.et. Check. 
to make sure that the electrical cables are support-
ing no we1gnt. ' 
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Automatic Coupling - .. 
FIGUAE2-1 
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AUTOMATIC COUPLING 
WITH 

SINGLE GUIDE RAIL 

The ABS guide rail witn tne automatic coupling 
system ensures rapid and economacal Installat1on 
and allows coMection of the pump to tne 
discharge pipe by gravity. 

The guide rail base is securely mounted together 
with tne discnarge hne on tne bottom of the wet 
well. 

The submersible pump is lowered by chain down 
1ne guide raII: wnen it reacnes the proper operat­
ing position. 11 seals ofl tne 01scnarge ouue1 
automaucally by means of i ts own weight. 

The automauc coupling can be repeated as often 
as necessary. For routine inspection. the pump 
can be eas1:y lilted by tne cnaIn. cnecked or 
repaired. anc:1 lowered again. 

t . 
2. 
J . 
4. 

5. 
6 . 
7. 
8. 
9. 

10. 
1 1. 
12. 
lJ. 
14. 
15 . 
16. 
17. 
18. 
19. 
20. 
2 1. 
22. 

Upper guIc:1e bracket 
Ancnor bolts 
Pump bra ck el 
Specially snaped gasket 
Soc11.et heao screw 
Stra,gntening vane 
Spring wasner 
Socket neac:1 screw 
Flat gasket 
Flanged c:1Ischarge elbow 
Spring washer 
Hexagon head screw 
Screw with hex neao 
Washer 
Guide rail 
Hex nut 
Spring washer 
Wasner 
Guide rail base 
Hexagon nut 
Wasner 
Anchor bolts 

. ,:.: 

/ 
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CAUTION! 
ALL DISCHARGE PIPING AND 
VALVES SHOULD BE SUPPORTED IN 
SUCH A MANNER THAT NO LOAD IS 
CARRIED BY THE PUMP DISCHARGE 
ELBOW. 

2-6 FLOAT 
SEQUENCES 

SWITCHES & FLOAT 

The fluid levels at whicn tne pumps start or stop are 
normally controlled by mercury float switches. The 
float switcnes are free han9ng 111to the wet well. 
The cables are held by special Orackets mounted to 
tne access cover frame. The clamps are designed 
to hoI0 tne cables wItnout pIncnmg or oamaoino 
tnem. 

NOTE 

The float swItcnes snall never be mounted in direct 
line or tne influent llow. 

The float switch consists of a mercury switch 
within an air filled housing. The cable is per­
manently sealed to form a watert,gnt unit (Figure 
2-2). A mounting bracket is available w11n three or 
four float posmons (Figure 2-3A). An alternate 
mounting method Is shown In Figure 2-3B. 

Make sure that the float switches do not tangle with 
eacn otner, catch on pipes, ladders. or brackets, 
wnIcn may cause erroneous ON and OFF signals. 

- 1 FLOAT SEQUENCE. SIMPLEX S 
TIO 

?-6-2 FLOAT SEQUENCE. DUPLEX STA­
flON 

As level of influent rises, "PUMP OFF· float is tilted 
- notning is activated As influent continues to rise 
ins1ae me basin. tne "LEAD PUMP ON" float is 
activated ana starts tne lead pump. It will pump until 
"PUMP OFF" float deactivates tne pump. 
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On the next start, the opposite pump will be 
activated by the "LEAD PUMP ON" float. The 
pumps will then continue to alternate on eacn start. 
Should the fluid level continue to rise above the 
"LEAD PUMP ON" float, tne "LAG PUMP OW float 
will activate the lag (non-operating) pump anCI run 
both pumps until tne "PUMP OFF" float deactivates 
botnpumps. 

Should tne liquid revel continue to rise above tne 
"LAG PUMP ON. float. the " ALARM" float is 
acuvated and energizes tne l'llgh level alarm lignt on 
the bottom o f the control panel. 

The engineering drawings will normally specify tr.e 
levels at which the pump. or pumps. sna11 turn ON. 
turn OFF and tne point of nigh level alarm 1f required. 
If the various levels are not spec1f1ee1. tne following 
guidelines snould be aanered to In aetermtning float 
sw11cn locations. 

DUPLEX STATION 

Pump OFF - minimum level at top of pump motor 
housing. 

Pump ON - minimum level of 1 1 n: above pump OFF 
level. 

Lag Pump ON - minimum level of 1 • above lead pump 
ON. 

High Level Alarm - minimum level of ,. above lag 
pump ON, but below influent pipe. 

NOTE 

No pump ON/OFF float switcn differential should 
be set tnat w ill exceea 12 star ts per nour per pump. 

2-6-3 FLOAT SEQUENCE. CALCULATED 
METHOD 

1. 

2. 

3. 

4. 
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Tnis is a more precise method of determining tne 
distance between the PUMP ON and PUMP OFF 
float switcnes. It takes into cons1deratton tile 
number of pump star!s per nour. 

Determine tne diameter of tne wet well. · 

Determine tne design capacity of the pump in GPM. 

Using the table on page 6, determine wnich grapn to 
use, Figure 2• A, or Figure 2-48. Determine the 
Switcn Di fferential Mu1tIpher accorCl,ng to 1ne 
desired number of starts per hour. 

UsinO the appropriate grapn, follow the venical line 
from tne design capacity of tne pump to tne well 
diameter line. A horizontal line from tr-.s point w ill 
indicate the float swncn differential distance. MUiti• 
ply this distance Dy tne Switcn Differential Multiplier 
from tne table on page 6. 
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WEIGHT--• 

MERCURY SWITCH 

\ 

- - - - - LIOUI0 LEVEL - - - • 

FIGURE 2-2 Float Switches 

BRACKET L.£ADS __/ 

.., __ P\IC CABLE. , .. 2 
SJlO•W 

WEIGHT 

FLOAT __ __.,. 

FIGUAE2-3A 
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REMOVABLE PIPE 
(for checking float switch 

(ALL HARDWARE CUSTOMER SUPPLIED) 

FIGURE2-3B 

Float Mounting Methods 

FIGURES 2-2. 2-3A & 2-38 

G-18 

.. ·· :' 



Starts 
Per Hour 

4 
6 
8 

12 

Example 1 
1. Diameter of your wet well is 6 feet and you 

nave aetermined that you want 6 starts per 
nour. 

2. Design capacity of your pump is 300 GPM. 

3. You nave a Duplex station. therefore from the 
table you use Diagram ·A'" and your switch 
height dil lerent1al multiplier is 1. 

4. Enter Diagram ·A· at 300 GPM and draw a 
vertical hne to intersect tne 6 loot diameter 
wet well curve (the dottea line for this exam• 
pie). 

5. Draw a horizontal line to the left of the curve to 
aetelT'ftlne tne ON/OFF diflerent1al of 1.75 feet. 
Your switch differential ,s 1. therefore your dif· 
ferential remains at 1.75 feet for 6 starts per 
hour. Note in the table tnat 11 Ulls were a Sim­
plex station. the pump would start 12 times per 
nour (the maximum). 

• )(ample 2 

1. Diameter of your wet well is 6 feet and you 
nave determined that you want 8 starts per 
nour. 

2. Design capacity of your pump is still 300 GPM. 

J . You nave the Duplex station, and from the 
table you use Diagram ·a• and multiply the 
switch ON/OFF he1gnt differential by one nalf. 

4. Enter Diagram 008• at your 300 GPM design 
capacuv. move verucauv up to the 6 toot 
diameter wet well curve. 

5. Proceed horizontally to the left and determine 
that tne new ON/OFF swucn differential is 2.5 
feet. Multiply 2.S feet differential by the one 
nail muuipher, (reference step 3). and tne pro­
duct is 1.25 feet. Note again in the table that 
trus is hall of the 2.5 feet required for 8 starts 
per hour Simplex. 

Usino both cnarts with a multiplier to the switch dif• 
lerent1al. it Is possible to use au tne starts per hour 
snown for either Simplex or Duplex installations. 

CAU .TION! 
NO PUMP STATION SHOULD BE 
DESIGNED TO EXCEED 12 STARTS 
PER HOUR PER PUMP! 
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Maximum 
Use 

Diagram 

B 
A 
8 
A 

DUPLEX 

Multiplier 
to Switch 

Diflerenual 
, , 

1/2 
1/2 

SECTION Ill 

3-1 CONTROL PANELS. GENERAL 
Electrical control panels are usually supplied with 
tne pumps, altnougn pumps may be coMected to 
customer supplied panels. If a control panel otner 
than that supplied by ABS is used. the panel must 
be wired so tnat the built-In SAFETY FEATURES of 
tne AF pumps are utilized. These safety features 
are the Sealminder probe in the otl cnamber and 
thermal overload coMections. 

There are many variations of control panels and it 
is impractical to include instrucuons tor eacn and 
every vanauon. The standard panel suppj1ed by 
ABS ,s~IvaIent to a NEMA 3A enclosure. All con­
necuons to trus panel are made at the terminal 
strips. wnen control panels omer than ABS' are 
useo. refer to tnat manufacturer's winng diagrams 
and InstructIon manuals for proper wiring connec• 
uons. 

Mounted on the inside of the ABS control panel 
door Is a complete wiring diagram and terminal strip 
diagram. The terminal strip diagram In01cates 
wnere to comect the float sw,tcnes. water warning 
elecrroae lead and pump leads. 

3-2 ELECTRICAL CONNECTIONS. PUMP TO 
CONTROL PANEL 

G-19 

The pumps are supplied with free cable ends. The 
connection of the pump cable snould be earned out 
by a licensed electrician in accordance witn tne 
1dentihcauon on the indiviaual leads and tne 
corresponding comections in tne control panel. On 
dual voltage pumps, be certain tnat tne motor ,s 
properly wired for your supply voltage. See tne 
wiring diagrams Figure 3· 1 tnro~gn 3-9 and 1ermnaI 
strip diagram InsIde tne control panel. 

The electrical controls and plugs should be pro• 
tec1ed from dampness and never laid directly on 
moist or muddy ground. If there is danger of flood• 
ing, tney should be mounted abo"e possible flood 
level. The Sealmnder control and thermal overload 
swucnes (Klixons) are installed to protect tne 
motor--make sure they are correctly connected. 

CAUTION! 

UNDER NO CIRCUMSTANCES SHALL 
ANY MOTOR LEAD BE SPLICED AT A 
SUBMERGED POINT OR IN ANY WET 
LOCATION THAT WILL ALLOW 
WICKING ALONG THE CABLE. 
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INSTALLATION OF THE CONTROL PANEL 

Reier to the wirin9 diaorams supplied with the con­
trol panel ror connecuon and I0ca110n of actual 
components. 

, . Follow ttie current edition of tne National Electrical 
Coae, as well as local electrical codes ana ora1-
nances. 

2. wnen wall-mounting tne e.nclosure. do not depend 
on wooaen plugs ariven ir;uo masonry, concrete. 
plaster or similar materials. 

3. Power and control terminals are looated at tne bot­
tom of tne panel. 1.ocate conduit stuDs ano position 
control panel accoraingty. 

4. Conduits snould be installed to prevent moisture or 
water from entering and accumuIa11ng within tne 
enclosure. All conduits snould be Ioca1ea in areas 
wnIcn will avoid ca0Ie interference with structured 
members ana live components. 

5. The control panel terminalt are suitable for copper 
wire only. DO NOT USE AI.UMINUM WIREI 

6. Care should be exercised in stripping insulation 
from tne conouctors so as not to nick. or ring me 
conductors. All lugs should De ugntened to approxi­
mately 15 incn-pounas of torque tor wire sizes 
1114AWG thru If 10AWG. 

, . Provision snould be made to locate conductors In 
tne enclosure so mat they will be tree from pnys,caI 
damage and to avoid overl'\eaung. Tne conouctors 
snould be supported and braced properly. 

8. All incoming and outgoing control and power con­
necuons snould be made in accordance with tne 
wiring diagram supplied with tne panel. 

STEPS TO BE TAKEN BEFORE ENERGIZING 

1. Retignten all fie.Id-made coMections. as well as 
lactory-made connections (whiel'\ may have 
loosened due to sntpp,ng and handling vibrations). 

2. Check. tne security of all mount,ngtiardware. 

3. Check. the enclosure to see tnat It has not been 
aamagea In sucn a manner as to reouce eIecmcaI 
spacings. 

4 . Manually turn on and off all switcnes. motor protec­
tors and contactors to make certain tnat they are 
properly allgnea ana operate freely. 

5. Conduct an elecmcal insulation resistance test to 
make sure tnat tne control panel is free from snort 
circuits and ground faults. This snouI0 be done both 
pnase-to-pnase and pnase-to-ground. 

NOTE 

DiscoMect control circuit during this testing by 
removing tne control cIrcuIt protection luse. Failure 
to do so may cause damage to control circuit com• 
ponents. 
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MOTOR OVERLOAD PROTECTION: The pump 
motor Is protected from locKed-rotor and runnmg 
overloads t>y a circuit breaKer. This device may 
contain adjustable thermal tnppmg elements. To 
adIust tne tnermal tripping !unction (for motor 
overtoad/locked rotor) use a small screwdriver 
and rotate tne dial (located just unaer '"AMP .. and 
just aoove the "'STOP" button) until the full load 
current of tne pump motor is next to tne "AMP" 
markmg. The lull load current raung is found on 
tne pump nameplate. 

Check to determine that all grounding connec­
tions are made properly. 

Remove all debris. scrap wire etc .. from tne con­
trol panel interior. 

Install covers. close doors and make certain that 
no wires are pinchea and that all enclosure parts 
are property aligned and tigntenea. 

10. Energizing a control panel tor the first time Is 
potentially aangerous. Licensed electrical person• 
nel snouIa be present wnen tne panel is energizea 
tor tne first time. If tauIts caused by damage or 
poor 1nstallat1on practices nave not Deen 
detected. serious aamage can result wnen power 
IS apphed. 

-3- 1 ENERGIZING SIMPLEX 
NELS 

2. 

J. 

4 . 

5. 

6. 

G-21 

Temporarily discomect. mark ana secur otor 
leads before applying power. Temporaril 1ump or 

lose tne contacts of tne pump circuit br. aKer. 

n tne panel H·O-A switcn in tne.. F" position. 
tur "ON" the main disconnect s ten anead ol 
the p nel. 

H·O·A switch to "'H O" position. The 
motor c tactor should ener ze and the run lamp 
snould Iign Turn the H-O•A wItcn to "OFF". 

Simula closure of the HI 
swItc The alarm lamp shoula ash on and off. 

Tu "OFF" the main discomect 
t panel. Remove ,umper from 
he motor overloaa protection alter. 1MCP. 

RecoMect motor leads. Check tor roper rota• 
tton. Re-test panel. making sure that a tual motor 
and float switcnes operate property. 

If control panel components do not pertor 
erly. refer ta tne trou01esnootIng cnart. 



3-3 - CONTROL PANELS 
The successful and safe operation of the control 
panet Is dependent upon proper nandling, installa­
tion. operation and maintenance, as well as proper 
design and manufacture. Neglecting certain funda• 
mental installation and maintenance requirements 
may lead to personal injury and the failure and loss 
of tne control panel as well as aamage 10 otner pro­
perty. 

HANDLING OF THE CONT~OL PANEL 

1. HancIe tne control panel with care to avoid damage 
to c:imponents and to tne enclosure. 

2. Move and store tne control panel on its back or 
base. 

3. wnen tne control panel is received. unpack it suffi• 
cIen11y to inspect 11 for concealed damage and to 
determine tnat the shipment is complete and 
correct. 

4. II the panel is to be stored for any length of time 
prior to Insta11a11on. res1ore the packing for protec­
uon during that period. Where condtt1ons permit. 
leave tne packing intact until the panel Is at its final 
installation position. 

STORAGEOFTHECONTROLPANEL 

A non-energized outdoor type panel (NEMA 3R or 
NEMA 4) snould. 1f ar all possI01e. be stored in a 
clean. ary space having a cons rant temperature to 
prevent condensauon. Preferably. it should be 
stored ,n a heated building naving adequate air c,r­
culauon and protected from dirt and water. II the 
panel must o~ stored outaoors. temporary electn• 
cal neaung snould be Ins1atted to prevent conden­
sation. Approximately 5 walls (from a 11gnt bulb or 
equ,valen() per cubic loot of enclosure volume Is 
aaequare lor the average environment. 

CAUTION! 
ELECTRICAL CONTROL PANELS 
SHOUL.0 BE SERVICED ONL V av A 
L.ICENSEO ELECTRICIAN. 

CARE ANO MAINTENANCE OF THE CONTROL 
PANEL 

CAUTION! 
TURN "OFF" POWER AHEAD OF 
CONTROL PANEL BEFORE PER-

. FORMING ANY MAINTENANCE ON 
THE PANEL. CHECK INCOMING LINE 
TERMINALS WITH A VOLTMETER TO 
BE SURE THAT THE EQUIPMENT IS 
TOTALLY DE-ENERGIZED. MAIN 
SWITCHES SHOULD BE TAGGED 
ANO LOCKED '"OFF". THIS ALSO 
APPLIES WHENEVER WORK IS 
BEING DONE ON THE MOTORS 
AND/OR FLOAT SWITCHES. 

Power snould be turned off by switching "OFF" the 
main disconnect sw,rcn anead of the control panel. 
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NOTE 

Inspect the control panel at least once a year or 
alter any electrical fault to ensure correct opera­
tion. 

Do not use any flammable cleaning agents within 
tne controI panel. 

Look for moisture or signs of previous wetness or 
aripp,ng InsIde the control panel. Condensation in 

condui ts or anpping from outside sources Is a com­
mon cause of control panel failure. 

a. Seat off any conduits wn,cn nave onpped con­
aensate and provide an alternate means for 
tne conduit to ora,n. 

b. Seal off any cracks or openings wn,cn nave 
allowed water to enter tne enclosure. Elim­
inate tne source ol any anpp,ng. 

c. Replace or tnorougn,y ary any insulating 
material wnicn Is damp or wet or snows ev,­
aence of previous wetting. 

d. If tne control panel Is subIec1 to large !emp'.!ra­
ture variations. causing condensatIc~ w1tnIn 
tne panel, 11 Is recommenaed tna: space 
neaters be instatled (apprcx. 5 watts per cubic 
roc;,t of space! 

II there Is a signif icant amount of dus: or a,rt w1tl11n 
rne panel. ,t snouId be cIeaned using a brusn. 
vacuum cleaner or hnt - free rags . Make sure tne 
main power ,s turnea ""OFF" aneaa ol tne panel. Do 
not use a blower or compress ea a,r fer cIea~ing. 

Before energIzIng tne control panel. 1Ignten an con­
nections on all components w11nin the pane!. 

Check. tne operation of au sw,tcnes. Loo11. for miss­
ing or broken parts. free movement, rus11ng or cor­
rosion. a,rt ana excessive neat'. DO NOT LUBRI· 
CATE SWITCHES 0~ CONTACTORS. Door 
n,nges and 1nterloc11.s may be l:.;bricateo wrtn a hgnt, 
clean grease. Wipe off exr;:ess,ve Iubricat1on to 
avoid attracting dirt. 

CAUT19N! 
IF THE A8°S SEALMINDER RELA y 
ANO THERMAL OVERLOAD MOTOR 
PROTEC-rJON FEATURES ARE NOT 
CONNECTED. THE WARRANTY WILL 
BE VOID . 

I . .; ...._. 
I 
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3. 
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5. 
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DUPLEX 

Temporarily disconnect, mark and secure tor 
leaas before applying Power. Temporarily ,ump 
or close tne contacts of tne pump circuit reak• 

I 
Witn tne two panel H-0-A switcnes in tn 
osition. turn koN· tne main d1sconne 
nead of tne panel. 

rn tne PUMP NO. 1 H•O· A swItcn t 
p it1on. Tne PUMP, NO. 1 motor contactor 
sn uIa energize and tne PUMP NO. 1 run lamp 
sno Id hgt,t. Turn tne H· O· A swItcn " OFF". 

Turn ne PUMP NO. 2 H-0-A SWlt n to "HANO" 
posI1& n. The PUMP NO. 2 mo or contactor 
snout energize and tne PUMP 0 . 2 run lamp 
snould gnt. Turn 1ne H-0-A swIt n to "OFF". 

W1tn all float sw, ne ,n tne open pos1tI0n. turn 
tne PUMP NO. 2 • A swI1cn to "'AUTO". No 
contactors or hgh snould energize. Simulate 
closure of OFF and EAO PUMP float sw1tcnes. 
The PUMP NO. 2 tor contactor snould ener• 
gize and the PUM • 2 run lamp snould lignt. 
Open tne conta s f the LEAD PUMP float 
swatch. The mo or c ntactor snould remain 
ener9zed anCI t e run mp on. Turn tne PUMP 
NO. 1 t-1-0-A s ucn to UTO". Close tne con­
tacts of tne I.A PUMP fl at switcn. PUMP NO. 1 
motor comae r snould e eroize and tne PUMP 
NO. , run lam snould light. Open tne contacts of 
all float sw,t es. Botn mot r contactors snould 
de-energize nd botn run Ia"1fs snoula go our. 

With botn -0- A sw1tcnes . tne " AUTO" POSI• 
tIon. clos tne contacts of t OFF ana LEAD 
PUMP llo t switcnes. PUMP O. , motor con­

ula energize and tne UMP NO. 1 run 
lamp s uld lignt. Open tne c ntacts of botn 
float s ucnes. The motor conra tor snoulCI ae• 

.energi e and the run lamp snoul Io out. Close 
tne c ntacts ol the OFF anCI I.EA PUMP float 
swIt es. PUMP NO. 2 motor cont ctor snould 
ener I2e and the PUMP NO. 2 run \amp snouI0 
hgh This confirms tne operation d~he pump 
au rnator relay. 

Si late . closure of the HIGH LEVE ALARM 
II at swItcn. The alarm lamp shOuld fla\h on and 

II. \ 
urn "OFF" the main disconnect switch a~ad of 

the panel. Remove ,umper from tne cont ts of 
tne pump circuit breakers. RecoMect otor 
leaas. Check tor proper rotation. Re-test Pilnel, 
makIno sure tnat actual motor and f\oat 
swttcnes operate properly. \ 

If control panel components do not perlOl'fl' 
properly, reler 10 the trou0Iesnoot1ng cnart. \ 
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MAJOR REPAIRS OF T NTROL 

3-4 INITIAL START-UP 
3-4- 1 CHECKING THE IMPELLER ROTATION 

Alter completion of the 
,electrical service power 
coMections to the pump, 
the airection of rotauon 
snouta oe cnecked wnen 
the pump Is first used 
(also 11 moved to a new 
Iocauon1. Incorrect direc• 
tIon ol rotauon will result 
In reoucea discharge and 
can aamage tne pump. 

The top poruon ol the pump motor housing con­
tains a cast-in arrow and tne woros "START 
REACTION '" wrucn InaIcates tne oirectIon In wnicn 
tne pump '.'ihOutd luck wnen 11 Is star ted. This is the 
starung reac11on. The impeller rotates In tne oppo­
site 01recuon. 1no1cated Dy a second arrow "ROTOR 
ROTATION". 

To carry cut tn1s test. suspena tne pump by tne lift• 
Ing cnain ano 10,1 tne motor. In :ne case ol a llxed 
1nsta1tauon. tnIs snoutn oe oone Delore tne pump Is 
lixed In pos,uon. The eiecmcal connection of tne 
pump and tne rotor rotation (a1rect1on of tne rota• 
taon of tne 1mpe11er) are correct ii tne pump (wnen 
starting and looking from above) makes an an11-
cIockw,se start reaction (1n tne airecuon of tne 
arrow ··sTA~T REACT:.:)N '"). 

II the pump snould twist in tne opposite direction ol 
tne arrow. tne pump is now ruMing backwaros. 
Remove tne main power to tne control panel. Inter• 
change two pump power Ieaas at the terminal strip. 
In a Ouplex stauon, De sure to cneck Ootn pumps. 

C AU T I ON ! 
DO NOT SWITCH INCOMIN G POWER 
SUPPL V LINE I.EADS AS THIS Wll.l. 
AFFECT ALI. PUMPS IN A MUl.T IPl.E 
INST ALl.ATION. 

HG=fi:- 1 



4-2 CURRENT UNBALANCE. (THREE PHASE 
PUMPS ONLY) 

Upon ascertaining tnat tne pump is rotating in tne 
correct orrecuon. tne amount ot current unbalance 
be tween ptlases must De calculated. Run tne pump 
under water. cneckmg tnat all tne valves are open ,n 
tne discnarge hnes to sImuIate normal operating 
load condrtrons. 

CAUTION! 

CURRENT UNBALANCE BETWEEN 
PHASES SHALL NOT EXCEED 4'111. 
CONSULT THE FACTORY WHEN 
CURRENT UNBALANCE EXCEEDS 
4%. THE PERCENT OF CURRENT 
UNBALANCE IS DEFINED AND CAL· 
CULATED PER THE FOLLOWING 
EXAMPLE: 

%of current 
aIance • 

max. current 
difference from average x 100 

average current 

E 1mpIe 

1. Current readings in amps snall be taken on 
eacn pnase ar tne control paneI terl'T1lnal strip: 

T 1 • 10amps. T2 • 10.Samps, TJ• 10.Samps 

2. The average current • 
10+ 10.5+ 10.s • 10.33 amps 

3. The maximum current difference from aver• 
age • .JJ amps 

4 . The current unbalance tor this particular 
three-pt,ase nookup rs 3.2'111. It your unbalance 
between phases snould exceed 4"111. consult 
ABS Product Serv,ce Department immedi­
ately. Do nor operate tne pump. The results 
ot this current unbalance calculation snarr be 
enrerea on tne "Product Start-Up Report". 

~ • -3 INITIAL CURRENT CHECK. (SIN 
::i UMPS) 

I 092001.0MM.1992 

WHC-SD-L092-0MM-001, Rev. 0 

G-24 L-092-0MM-00 1, Rev 0 



WHC-SD-L092-OMM-001 , Rev. 0 

PUMP WIRING DIAGRAM 

CABLE L 

~___,.-----T2 

L092001.OMM.1992 

----¥-----3 

(NC) 

1 

PUMP \/IRING DIAGRAM 

AF13-6, AFlS-4, AF30-4 

\/ITH TERMINAL CHAMBER 

230V 60HZ 3 PHASE 

FIGURE 3-2 

G-25 

TO 

CONTROL 

PANEL .. 



- ~ ~---------------

s . 

HI 

GROUND 

PUMP WIRING DIAGRAM 

TD CONTROL PANEL 

C 

HA 

PUMP 'JIRING DIAGRAM 

Af"13-4'J, AF'18-4'J, AF'22-4'J 

'JITHOUT TERMINAL CHAMBER 

1151230V 60HZ 1 PHASE 

F'IGURE 3-1 

L092001 .OMM .1992 G-26 

WHC-SD-L092-OMM-001 , Rev. 0 

, , ,: __ ... 

IDEN !FICA TI•N 

3 

NUB? 
2 

( 



WHC-SD-L092-OMM-001 , Rev. 0 

110N 3 PUMP WIRING DIAGRAM 

L092001.OMM.1992 

Tl 

T3 

PUMP 'w'IRING DIAGRAM 

AF30-6, AF 40-4, AF60-4, AF90-4 

VITH TERMINAL CHAMBER 

230V 60HZ 3 PHASE 

FIGURE 3-4 

G-27 

r · 
CABLE LEAD 

I_f.NTIFICA TI•N 
UMBER$ -----, 

TO 

CONTROL 
PANEL 



WHC-SD-l092-0MM-001 , Rev. 0 

I 

CTION 3 PUMP WIRING DIAGRAM I 

L092001 .0MM.1992 

CABLE L1:AD 
I 

IDENJIFICA TION 

NUMBERS ---. 

I 
,. ~ ~...----..--z 

.___~--T 3 
'----...--...----3 

PUMP \JIRING DIAGRAM 

AF'13-6, AF'lS-4, AF'30-4 

\JITH TERMINAL CHAMBER 

460V 60HZ 3 PHASE 

F'IGURE 3-3 

G-28 

TO 

CONTROL 

PANEL .. 



WHC-SD-L092-0MM-001, Rev. 0 

CTION 3 PUMP 'MRING DIAGRAM 

T• CONTROL PANEL 

Tl T2 

CABLE LEAD 
IDENTIFICA TI•N 

NUMBERS---..,-, 

T3 1 2 , 
/ 

r------- -------- --- ---,. 

1 

I 
I 
I 
I U2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

/ 
I -
I GROUND 

DI I 
I 
I 
I 

MOI~TURE 

ELE~TRDDE 
I . 

THERMAL 
•VERILOAD 
<NC) I 

L--------- __________ ....J 

L092001.0MM.1992 

PUMP VIRING DIAGRA 

AF13-6, AFlS-4, AF22-4, Af3 4 

'w'ITH•UT TERMINAL CHAMBER 

230V 60HZ 3 PHASE 

f:"IGURE 3-6 

G-29 



WHC-SD-L092-OMM-001 , Rev. 0 

PUMP WIRING DIAGRAM 

L092001 .OMM.1992 

CABLE LEAD , / 

IDENTIFICATION/ 

NUMBER$ -.-,.:~ 

------a.--."---T 3 
-----3 

<NC) 

1 

PUMP w'IRING DIAGRAM 

AF30-~ AF40-~ AF60-~ AF90-4 

\JITH TERMINAL CHAMBER 

460V 60HZ 3 PHASE 

FIGURE 3-5 

G-3O 

TO 

CONTROL 

PANEL .. 



WHC-SD-L092-0MM-001, Rev. 0 

SECTION 3 PUMP WIRING DIAGRAM 

r--
1 

I 
I 
I 
I Ul 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L092001.0MM.1992 

TO CONTROL PANEL 

l I NTIFICA TIDN 

PUMP 'w'IRING DIAGRAM 

AF30-6, AF' 40-4, AF'60-4, AF90-4 

\./ITHOUT TERMINAL CHAMBER 

230V 60HZ 3 PHASE 

F'IGURE 3-8 

G-31 

UMBERS7 

1 2 3 

--7 

h 
I -
1 GROUND 

Di I 
I 
I 
I 

MOI~TURE 
I 

ELE~TRODE 
I 

THERMAL 
•VERILOAD 
(NC) I 



SECTION 3 PUMP WIRING DIAGRAM 

TO CONTROL PANEL 

WHC-SD-L092-0MM-001, Rev. 0 

CABLE LEAD 

IDENTIFICA TI•N 

Tl T2 T3 1 

r---------------
1 

I 
I 
1u6 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-7 
CB-t 
I~ 
I GROUND 

Di I 
I 
I 
I 

MOI~TURE 
ELEctTRODE 

I 

L ____________ _ 

THER~AL 
•VERrDAD 
<NC) _ ________ _J 

L092001 .0MM.1992 

w'IRING DIAGRAM 

w' HOUT TERMINAL CHAMBER 

460V 60HZ 3 PHASE 

F"IGURE 3-7 

G-32 



SECTION IV 

CAUTION! 

PRIOR TO PLACING THE PUMP INTO 
OPERATION, A PRODUCT START-

. UP PROCEDURE SHALL BE ACCOM• 
PLISHED BY AUTHORIZED PERSON· 
NEL FAILURE TO COMPLETE AND 
RETURN THE "PRODUCT START-UP 
REPORT• TO THE FACTORY WILL 
VOID THE WARRANTY. A COPY OF 
THIS REPORT IS FURNISHED WITH 
EACH PUMP. 

4- 1 GUIDE RAIL INSTALLATION 
When tne electrical service has been properly con­
nected. tne initial Start-Up Procedure completed. 
all control switches cneckea. and tne pump 
mechanically mounted in position. tne operation of 
tne pump is completely automatic. No operational 
procedures are req.Jired except to apply rated 
power to tne pump. There are also no specific 
snut-down proceaures beyond dlscomecting tne 
electrical power supply. 

a. ABS submersible pumps are fitted witn a 
bracket wn1ch terms an integral part of the 
pump. A motaeo gasKet is locked into position 
oetween tne bacK ol tne oracket and the 
d1scnarge lace ol tne pump. 

b. The pump bracket slips over the upper guide 
bracket and tne unit 1s lowered down tne two 
1ncn guide rail into tne wet well. 

c. As tne pump is lowered into position an angled 
slot in tne pump bracket nits a straightening 
vane wnicn SQIJares tne pump witn tne mating 
flange of the C)Jide rail base. Pump should be 
lowered at an angle until bracket ears engage 
as snown. 

d. When the pump is in position. tne cnain is 
saacKea oll. Tne we1gnt of tne pump is 
suspended by tne two pump bracket ears 
wlllctl seat on tne peaesta1 base. The ears also 
distribute the pump we,gnr for compression of 
gasket against tne mating flange of tne gu1oe 
rail base. 
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Guide Rail Installation 
FIGURE4-1 

CAUTION! 
NEVER RAISE. LOWER, OR MOVE 
THE PUMP BY LIFTING WITH, OR 
PULLING ON. THE POWER CABLES. 
THE PUMP IS PROVIDED WITH A 
LIFTING EYE ANO A CHAIN. THE 
LIFTING EYE SHALL BE USED AT ALL 
TIMES WHEN MOVING THE PUMP. 
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SECTIONV 
MAINTENANCE 

ABS pumps are designed for long lasting. efficient 
and reliable service w1tn a m,n,mum number of 
preventative maintenance cneck.s. Tnese checks 
are few but w,11 add years of sausfactory service 
to the life of tne pump. Maintenance cnecks should 
be performed at approximately tne intervals stated 
(me actual ume interval will depend on tne operat­
ing environment). 

5- 1 MAINTENANCE NOT REQUIRING 
REMOVAL OF THE PUMP 

5- 1- 1 PUMP WASH-DOWN 
The build-up of sludge on tne pump body and cool­
ing l,ns prevent tne ell1c1ent d1ss1pauon of neat 
from tne motor. Trus internal neat rise can lead 10 a 
shortening of tne motor hie. It is recommended. 
therefore. that at s,x month 1nterva1s me pump be 
wasned down w11n a pressure nose. 

5-1-2 FLOAT SWITCH CLEANING 
The build-up of tne same fats. grease. and sludge 
on tne lloat swucnes may cause mem to function 
improperly. The float swncnes snoulCI be cneck.eCI 
for s1uC1ge Du110-up at tnree montn intervals. They 
may De lilteo lrom me pit and cleaneo. or c1eanee1 in 
place if they are ancnoreo to structural parts of tne 
station. Alter cleaning. tney snould De visually, 
inspected and worKeCI 1n seQUence to cneck pump 
operation. See Paragrapn 2-6. 

5-2 MAINTENANCE REQUIRING REMOVAL 
OF THE PUMP 

CAUTION! 
NO REPAIRS SHALL BE MADE TO 
PUMP DURING WARRANTY PERIOD 
WITHOUT PRIOR FACTORY APPRO­
VAL. TO DO SO MAY VOID THE WAR­
RANTY. ANY REPAIRS SHALL BE 
MADE av AN AUTHORIZED SERVICE 
REPRESENTATIVE. 

To accomplisn pump removal for periodic mainte­
nance. tne fo11ow1ng proceoures are recommenaed: 

To remove tne pump assembly from the sump 
basin. hrst close tne discharge gate valve. Tnen. 
using the lilting cna,n. raise tne pump along tne 
9,J1Cle rail out ot tne well. If tne pump 1s checkeo rignt 
outside the tank. 1t is not necessary to discoMect 
tne cable. II tne pump is to be moved away lrom 
tne wet well. tne cable must be disconnected. 

CAUTION! 

IT IS EXTREMELY IMPORTANT THAT 
UNDER NO CIRCUMSTANCES THE 
PUMP BE LIFTED USING THE CABLE. 

UNDER NO CIRCUMSTANCES 
SHOULD TOOLS BE APPLIED TO 
THE PUMP ANO MOTOR WITHOUT 
THE POWER TO THE CONTROL BOX 
BEING DISCONNECTED . ANO 
LOCKEOOUT. 
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5-2- 1 SEAL OIL CHECK 

The seal oil in tne oil chamber should be checked at 
yearly intervals or wnen me seal alarm s1gna1 1s 
given. 

, . Lay tne pump in a horizontal position with the oil till 
plug upwarCls. Clean arounCI the pump (2010). 

2. Remove the plug and fiber wasner (2010 and 46001. 
Tne 011 level snoufd be approximately 20mm (:l/~ 
incn) oelow tne counterbore. 

3. Drain off a small QUanuty of oil (7 400). If the oil is in a 
clean condition. no lurtner cnecks are necessary. 
Replenasn tne oil and rep1ace me plug using a new 
fiber washer (4600). · . -. 

5 

II me 011 nas become discolored or emulsified, i.e .. 
m11k y 1ook1ng. cram oft all tne 011 anCI refill w,tn the 
correct quantity of new 10W High Detergent o,: 
(7 400). Mu1t1-v,scos1ty oil ,snot suitable. 

A lurtner cneck must be made alter an interval o: 
tnree weeks. If tne od has again become 01sco1ore~. 
tne lower mecnanical seal anCI possibly the upper 
mechanical seal snoulel be replaced. The motor 
nousmg snoulCI be removed to inspect for water 
entry (see Paragrapn 5-2-2). 



5-2-2 MOTOR HOUSING REMOVAL AND 
MOTOR INSPECTION 

tf contaminated oil is found in the oil chamber. check 
for possible water in ttie motor nousing as follows: 

1. With tne pump upright, remove 4 Allen screws 
(1040) holding the motor nousing to the oil 
chamber (0040). 

2. LHt the pump vertically about 2 inches above 
tnebencn. 

3. Tap gently to free the O•Ring (4410) 
compressed between oil cnamber and motor 
housing until the pump drops down from the 
motor housing (0010). 

4 . Disconnect the seal probe (di-electrode) 
(0510) wire trom tne Dearing lid (0760) using 
longnosed pliers and remove the motor hous ­
ing. 

5. Visually inspect for weter or oil. 

6. If the sta.tor (0020) is wet. take action as 
required or call factory. 

5-2-3 LOWER MECHANICAL SEAL REMO­
VAL 

1. Drain oft tne 011 (see Paragrapn 5- 2· 1). 

2. Remove tne volute (0200) by taking our tne 4 
Allen screws ( 1040) securing It to the 011 
cnamber. If the volute does not release easily. 
li lt rne pump a snort aIstance off tne Dench and 
tap rne volute all around until it releases. Lay 
the pump on its siae. The impeller (0160) is 
now removed by withdrawing rne Allen screw 
(rignt nano tnread) ( 1000 or 1002) and washer 
(0460) from tne center. 

3. Remove the impeller key (4800). 

4 . The mecnanical seal (3800) can now be dis• 
mantled; reler to Figure 5- 1. 

5- 2-4 OIL CHAMBER REMOVAL 
1. Remove tne motor nousIng per Paragrapn 5· 

2-2 ana tne lower mecnan1caI seal per Para­
graph 5-2- J. 

2. Tap oft tne oil chamber (0040). 

NOTE 

See Paragraph 5•2•14 for proper oil quantities and 
assembly procedure. 

..i- 2- 5 REMOVAL OF UPPER MECHANICAL 
SEAL AND TRANSITION PIECE 

1. Remove circlip (54 10). 

2. Remove tne rotating metal seal ring. togetner 
witn its 0-Ring. discard O·Ring (J900). Never 
reuse a removea or exposed 0-Ring: replace 
with new. 

3. Remove the transition piece (0050) by taking 
the 4 Allen screws ( 1020) out. Discard tne 
transition piece 0-Ring (4420). 

4. Pry out the stationary seal (rubber boot and 
ceramic/carbon seal) wItn a screwdriver, and 
discard (see Figure 5- 1 ). 
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5-2-6 INSTALLATION OF UPPER MECHANI­
CAL SEAL AND TRANSITION PIECE 
1. 

2. 

Using soapy water. lubricate the outside of tne 
rubber boot of the stationary seal assembly (3900). 
Do nor toucn tne ceramic/carbon seal face. Insert 
seal into the transition piece (0050). 

Install new transition piece 0-Ring ( 4420). and place 
the transItIon piece into tne bearing lid (0760). 
Secure wItn ttle 4 Allen screws ( 1020) and spring 
wasner (3300); apply pressure evenly. 

3. : Apply water/soap solution on tne seal rubber skirt 
and install the new rotating seal ring on tne snatt so 
tna1 the pohsned lace mates with tne 
ceramic/carbon lace of tne stationary seal. Take 
care not to cut tne ruober skirt on tne circhp groove. 

4. Install the compression spring ana support wasner. 
Insert circhp, compress tne mechanical seal assem­
bly in order to property seat me circhp (5410). 

5-2-7 BEARING LID AND LOWER BEARING 
REMOVAL 
1. 

2. 

:J. 

4 . 

5. 

Remove tne motor nousing per Paragraph 5-2-2. 
tne lower mecnanical seal per Paragrapn 5-2-3, the 
oil cnamber per Paragrapn 5- 2-4. the upper 
mecnanical seal per Paragraph 5-2-5. and tne tran­
s1tIon piece per Paragrapn 5-2-5. 

Remove tne snaft c1rchp (5400). 

Support ll'le bearing lid (0760) and press out the 
motor snaft. 

Press tne double row Dall bearing (5100) out of tne 
transI11on piece (0050) opening. 

Remove the safety ring (5200) from behind the 
bearing (5100). It can De cleaned and re-used after 
Inspecuon. 

5-2-8 CABLE REPLACEMENT (STANDARD) 
1. If a coMection cnamber (0:350) is · titted. remove 

lour Allen screws ( 1004) and spring washers 
(3300). Remove cnamoer lid (04 10). 

2. 

3. 

4. 

5. 

G-36 

DiscoMect ground wire from ' Doay. Disconnect 
cable wires from terminal board (90J0) Dy removing 
nuts (2500). 

If a coMection cnaml;)er is not fitted. remove motor 
nousing per 5-2-2. Disconnect ~round wire from 
housing. Chp other wires close to crimp coMectors. 

Remove two Allen screws (1010 or 1020) and 
spring wasners (J:J00 or 3310) from cable clamp 
(0150) on tne side ol tne caoIe cap (0320). Take out 
tne cIamp. Remove two Allen screws (1030) and 
spring wasners (::1310. J:320 or 3J0 1) si,cunng tne 
cable cap (0J20) to the housing. 

Pull out the cable cap (0320). cable seal (0400). 
wasner (0340) if present. ana cable (9 120). 



5-2-9 CABLE REPLACEMENT (EXPLOSION 
PROOF) . . . 

Cables for explosion proof pumps are of a special 
typo using a ponea ca010 entry (0320). 

If tne cable nas been aamaged. a factory repaace­
ment assem0Iy (9 t20-EX) must be obtained. Oo 
NOT attempt to ma11.e repairs to tne assem01y as 
salety reg.11ations could Do vaotatea and tne anstal• 
Iauon become nazaraous. Replacement MUST be 
performea by ii factory autnonzed service 
representative. 

1. Remove motor nousing per s-2-2. 

2. OiscoMect ground wire from nousing body. 
Clip stator 1eaas cI0se to cr,mp coMectors. 

3. Remove lour Allen screws (1010) and spring 
wasners (3JO 1). Pull oul cable sssembly 
(9120-EX). 

4. To replace cable. 1norougn&y clean cable cap. 
Install a new 0-Rang (44JO). Brusn 0-Rang 
wI1n oil. pusn c,01,e cap into nous1ng. Secure 
wun lour Allen screws ( 1010) ana sprang wasn­
ers (:1301 ). CoMect wares per wiring a.a gram. 

5-2-10 STATOR REPLACEMENT 
1. Clip stator leaas close 10 crimp coMections. 

Remove coMector cnamoer (it requirea) per 
Paragrapn 5·2· 12. 

2. Remove tne securing screws (1000 or 1002) 
ana wasners (46 tO) lrom tne siae ot tne nous• 
Ing (00 10).Measure 1ne aeptn of tne tapped 
noIes. 

3. Stana tne nousIng uprignt and neat tne nousing 
externally 10 a temperature of approximately 
1000 C au around. Wearing asbestos gloves. 
tap the nousing bOttom 011 a piece of wood 
until the stator (0020) arops out. 

NOTE 

The securing screws on EX Models are covered in 
a special compouna and wi1n a steel cap. 

4. To refit a new stator. locate tne nousing 
securely on tne press. The stator leadS should 
be 900 to tne caDle entry noIe and tne "•slots 
in tne stator body snouId not hne up with 11,0 
securing noles in tne nousing. 

5. Press tne stator nome using a suitable tool on 
the outside flange of tne stator body. Never 
put pressure on tne stator w1nc11ngs or use 
nano tools on tnem. 

6. Tnis may also be accomplished by heating tne 
motor nousing 10 ,ooac to slide stator in 
lreeIy. 

7. Tuck/tie all leads in neatly. Tap new screw 
holes into the stator to tne Cleptn previously 
measured. APPIV a non-naraening trvead 
sea1er. Insert securing screw(s) ( 1000 or 1002) 
and wasner(s) (4610). 

CAUTIONI 
REPAIR OR REPLACEMENT OF 

EXPLOSION PROOF STATORS MUST 
BE PERFORMED BY A FACTORY 

AUTriORIZEO SERVICE 
REPRESENTATIVE. 
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5-2-11 CABLE .INSTALLATION, . . . ~ . . . 
1. Cable installation is a direct reversal of ttie removal 

sequence. There st10uld be aoout 15mm ol tne 
·outer Iacket projecting inside me housing alter 
11gntenang tne cap securing screws ( 1030). Always 
uso a now cable seal (0400). ·· 

2. II a coMection cnamber is not fitted, the leads are 
cramped an tne correct oraer witn insulated connec­
tors. cnec1ting eacn crimp lor security. 

3. Tl'le ground is attached to tne tapped hole provided 
on ttie nousIng side. using special wasners and a 
slotted screw ( 1800). 

4. The di-electrode wire is left loose for the presenL 

5. If a cOMection chamber is fitted. comect wIrb to 
terminal bOard (4030) accora.ng to waring diagram. 

5-2-12 CONNECTION CHAMBER REPLACE­
MENT 
1. Remove lour Allen screws (1004) and spring wash­

ers (3300). Remove cnamt>er lid (0410). 

2. DiscoMect wires from terminal bOard (9030) by 
removing nex nuts (2500). 

:i. 

4. 

5. 

6. 

7. 

a. 

Remove four Allen screws (1000) and washers 
(3020). Remove terminal board (9030). 

Remove two Allen screws ( 10:15) and seallngwasn­
ers (4605). 

Remove coMection cnamber (0:150). 

Slice around silicone seal (if present) with a snarp 
lmile ana remove gronvnet (040 1 ). 

Thoroughly clean surfaces of coMection cnamber 
(0350). inspect and replace 0-Ring (4-425) ii dam-
aoec:1. 
Feed wires through grommet (0401 ). Position grom­
met on chamber (0:150). 

9. Install two new seating wasners (0402). Brusn 0-
Ring (4425) witn oil ana insert cnamoer (0350) into 
motor nousing (OO 101. · 

10. Place two new seating wasners (4605) onto Allen 
screws (1035) ana secure cnamoer to motor hous­
ing. 

1 1. Install terrnnal beard (9030) using four Allen screws 
( 1000) ana wasner$ (3020). 

12. Fill cavity around wires between terminal board and 
gronvnet wItn silicone seal to jiSSure a wa1er-1Igu 
seal 

13. CoMect wires to hex terminal board according to 
wanng diagram with nuts (2500) and jumpera (0950). 
CoMect ground wire to nousang witn rouna nead 
screw ( 1800) and lock wasner (3200). 

14. Inspect 0-Ring (4415). replace if damaged. Brusn 
0-Rang wi1n 011 and install cnamoer hd (0410) wItn 
tour Allen screws ( 1004) ana sprang washers 
(3300). 
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REPAIR OR REPLACEMENT OF 

EXPLOSION PROOF CABLES MUST BE 
PERFORMED BY A FACTORY 

AIJTl-iORIZED SERVICE 
REPRESENTATIVE. 



5-2-13 BEARING LIO INSTALLATION 
1. 

2. 

Thorougnly clean the bearing lid (0760) hav­
ing first removed the Old 0-Aing (4400). 

Ensure that the dowel pin (6100) is in position. 

3. Oil and loop a new 0-Aing (4400) into the 
bearing lid groove. 

4. Place the lid on the press table. Insert the 
safety ring (5200), pos,uon the bearing (5100) 
and press home. 

5. Turn the lid over, place the support washer 
(5600) in position on the bearing. note that 
the lid must be mountea on a spec,al toot sup­
porting the bearing (S 100) so tnat it is not 
pushed out as tne snaft is pushea in. 

6. Oil the rotor snaft (0030) and place it in the 
bearing (5100) ana support washer (5600). 
Press tne snalt home. 

7. 

8. 

9. 

10. 

Remove the assembly from the press, turn it 
upside down· and rest it on the bencn. Insert 
the shalt circlip (5400). 

Clean the transition piece (0050) thoroughly, 
oil and insert a new 0-Aing (4420). 

Push the transition piece into the bore. lining 
up the hOles. 

Insert and tigtlten evenly 4 Allen screws 
( 102) ana spring washers (3300). 

5- 2-14 OIL CHAMBER INSTALLATION 
1. Thoroughly clean the oil chamber (0040) 

shaft and transition piece (0050) bores and 
rotor shaft 

NOTE 

A 11ew o-i:.ing (4400) must be used. 

2. Place the oil cnamber (0040) on the press 
table. Brush oil around the inside diameter to 
facilitate fitting tne 1,a. 

3. , Position the lad/rotor assembly and press 
home. 

4. Oil Chamber Capacity 

Use Only 10W High Oeteroent Oil 

AF3O-6,4M 
AF60-4,90-4 
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5"!'2·15 MOTOR HOUSING INSTALLATION 
1. Loop a new 0-Ring (4410} over the bearing lid diam• 

eter. Brusn oil around same. 

2. Suspend the motor housing/stator assembly over 
the 011 chamber/shatt assembly. 

3. Line up the location marKs on the housing and oil 
chamber. 

4. Line up the dowel pin in the bearing lid with the fork. 
slot in the housing. The·beanng hd may nave to be 
turned to do this. 

5. Lower the housing to within about 2 incnes of the oil 
cnamber. 

6. Insert the seal probe (di-electrode) wire using long 
nosed pliers. 

7. Lower the nousing the rest of the way, ensuring 
that: 

8. 

a. The dowel locates in the motor housing fork. 
slot. 

b. the location marks line up, 

c. the 0-Ring is not pinched and, 

d. no wires are pinched. 

Insert and tighten the 4 securing Allen screws 
( 1040) and spring washers (3320). 

5-2-16 LOWER MECHANICAL SEAL INSTAL­
LATION 
1. 

2. 

3. 

Dip the stationary part of the mechanical seal 
(3800) in soapy water. 

Press into position using a clean. lint-free rag and 
both thumbs. Do not use hard or sharp toots on a 
mechanical seal. 

Slide the rotating part of the seal into position after 
dIpp,ng in soapy water. 

4. wnen the complete seal assembly is in place, insert 
tne securing circllp (54 10 ). · 

5-2-17 REPLACING THE IMPELLER 
1. Place the impeller Key (4800} in slot on shaft (0030). 

2. 

3. 

Tap tne impeller (0160) into posiuon. 

Insert the impeller sec4ring washer (0460) and the 
Allen screw ( •1000). tigrnen. 

5-2-18 REPLACING THE VOLUTE 
For Vortex models. oil and loop a new O•Ring 
(4470) over tno oil chamber end. Push the volute 
(0200) onto tho oil chamt>er with the discharge in 
tne proper position. Install tho hammer screws 
( 1100) and hex nuts (2540). 

For CB models. push tne volute onto the oil 
cnam1>er with the discharge in the proper position. 
Install tne Allen screws ( 1000) and lock washers 
(3320). Install the bottom plate (02:10) into the 
volute per Paragraph 5-2-19. 



5-2-19 BOTTOM PLATE ADJUSTMENT 
1. ·Pusn tne bottom pIate (02:30) into position on 

tne volute (0200). 

2. Hold 11 ,n posI1Ion w11n one nand. cneck tl'le gap 
oetween me impeller bIaae and bottom plate 
snearing wI1n a feeler gauge. The correct gap 
,s0.4-•1 .0mm(.010- --.025- ). 

3. The gap ,s adjusted by turning tl'le brass 
adIus11ng screws (0290).one natl turn at a 11me 
unul tne gap Is even au around. 

4. insert and tIgnten the four Allen screws ( 1001) 
tnrougn tne brass screws (0290). Re-cneck 
tne gap and adIust if necessary. 

5-3 HELPFUL HINTS FOR ON-SITE INSPEC­
TION AND SERVICING OF PUMPS 

There are many cnecks which can be carried out on 
site w11nout tne necessity of transporting tl'le pump 
10 a worksnop. They are listed below to aid the 
service tecnnIcIan. 

1. Checit airect,on of rotation - see Paragrapn 
3-4-1. 

2. 

3. 

When pump Is fully submerged and running 
under normal cona11Ions. cneck tne current 
araw. Compare w11n nameplate or tecnnical 
aata ana cnecit setting of overload in control 
panel. 

Check the function of the seal probe (di­
etectrode). Is tne warning signal on? Is tne 
prooe functioning? Ttus can be checked by 
placing a 1umper lead between tl'le #3 control 
lead from tne pump and ground. This simu­
lates water ,n tl'le 011 chamber. 

4. Check float switches and cable for accumu­
Ia11ons of dirt. grease. etc. Carefully wasn olf 
floats. Check operauon as indicated In Para­
grapn 2-6 of maintenance manual. 

5. Check cables for damage. 

6. Sump/Well cleaning: When cleaning the 
pump. tne opportunit v to remove any build· 
up of sea1ment/studge in tne sump oottom 
snouta be taken. Loosen the sediment wim a 
:.paoe ano snovel it towaras tne pump. Adel 
water and pump loose seaiments away. 
repeating until well is Clean. 

7. Check control panel for functioning. Note 
any faults and cneck also for moisture or 
corro:.Ion. 

8. Check lunc11on of cneck valves - especially 
in duplex stations. 

9. 

10. 

11. 

12. 

1:l. 
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Stator Check: The stator windin~ can be 
checked for continuity via tne cable ends. 

Meg-Ohm resistance test: This Is done between 
pump body or ground comectIon and power 
Ieaas. The resistance should be ,n the meg-onm 
range. 

After raising and cleaning tl'le pump. it is recom­
menaea tnat tne impeller be inspected and the gap 
measured - see Paragraph 5-2 - 19 lor adIustment 
method. 

Seal Oil Check - see Paragrapn 5-2- 1. If tl'le oil is 
good. simply rep1en1sn the amount taken out 
(within 20mm or 3/ 4 incn of the pIug screw). Use a 
new fiber wasner when replacing plug. (Do not 
overfill with oll as an air pock.et Is neeaed to com­
pensate for heat expansion). 

Heaa and Flow Check: In certain cases. pressure 
gauges are installed wnicn measure pressure in 
tne pump aIscharge llne. These are mainly used to 
inoicate fall-of! in head pressure. O,rect com­
parison to tne pump performance curve Is difficult 
as: 

a. The head will vary as water level falls. 

b. the discharge may vary depending on value 
sert1n9$. However. regular recora,ng ot tne 
neaa will ina.cate that Impe11er/bo1tom plate 
adIustment may be neeaed or tha t a cneck 
valve 1s auow,ng back llow In a aup1ex sta­
tion. 

Regular recording of the pressure readings will 
help in determining the conomon of tne pump unit 
and pipings ystem. 

• For dry pit model~. loop a new O Aing (4460) onto the bottoffl ~late. 
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STATIONARY 
SCAL FACE 

RUBBE:R 
BOOT 

1. Remo,_. cne c::irdip (5'10) undernNlfl the auppon washer. 

2. Remow lhe 1uppon washer and c:omprnsion spring. Clean Iha shaft lhoroughly and coat wi1h seal oil. 

3. Using two ICIWWCffi91'1 , ,ae apart, pry the l'Olaling Mal faca away from lh• ,raoonary seal lam. 

, . Wlh a CDnlinUOUI 1Wil1ing macion, pull the ...i face along Iha shall 

5. Uling two .~,. 1 r apan, pry the ltaliana,y Hal lace OUI from Che rubber bool. 

6. Remow lie rubber boot tram N houling. 

STATIONARY 
SEAL FACE 

L092001 .0MM.1992 

Mechanical Seal Oisrnara,g 5equerloa 
FIGURES-I 

G-40 

RUBBER 
BOOT 

~ ~ 



$YMPTOM 

1. PUMP WILL NOT START 

2. REPEATED TRIPPING 

WHC-SD-L092-0MM-001 , Rev. 0 

5-4 TROUBLESHOOT1NG CHART 
AF 13-90 

POSSIBLE CAUSE 

A. Power supply failure A. 

a Burned-out fuse or B. 
tripped c1rcu1t 
break.er. 

C. Damaged power cable. c. 

0. Level switch failure D. 
E. Jammed impeller. E. 

F. Water inside motor. F. 

G. Foreign matter build-up. G. 

A. Circuit protection A. 
underrated. 

8. Phase current unbalance. a. 
C. Pump comected to c. 

incorrect voltage. 

0. Wet or damaged wiring. 0. 

E. Obstruction in pump. e. 
F. Incorrect rotation. F. 

REMEDY 

Cheek power supply 

Check out electrical system for 
toose c0Mect1ons. 

Check operating voltage between any 
two power hnes. tnree pnase. 

Check operating voltage between 
term,nals L 1 ano L2. single pnase. 

Check circuit protectors. reset 
c1rcu1t brea11.ers. 

Check external cable for 
oamage-repa1r. 

Check level sw1tcnes. 

Inspect and remove 1amm1ng object. 

Reier to Symptom 8 ana 9. 

Clean floats carefully. 

Check rating ano replace witn proper 
size. 

Check amp oraw. 

Veri ly COMect1ons. See wiring 
diagram. 

Inspect external cable ano replace ii 
worn or oamaged. 

Remove obstruction. 

Check rotation per Paragrapn 3-4- 1. 

IF SYMPTOMS CONTINUE , CONSULT ABS PRODUCT SERVICE DEP AR T MENT. 

3. PUMP RUNS IN "HANO" A. Bad .. OFF" float A. lnstaU wire 1umper between OFf swucn 
BUTNOTIN terminals. II pump starts to run. 
AUTOMATIC MOOE repl~ce tne "OPF"" float switch. 

8. Bad .. ON" float switch. B. Install wire jumper,between ON float 
terminals. II pump starts to run 
replace tne ON lloat switch. 

4.PUMPSRUN . A. Faulty lead pump float A. With power off. invert each float 
SEPARATELY BUT NOT switcn. swucn. Cneck. leaos for continuity. 

TOGETHER (DUPLEX Replace tai1 eo sw11cn. 
OPERATION) 

a Faulty lag pump float B. Same as Remedy A. 
switch. 

C. Foreign mater build-up C. Clean floa ts. 
on floats. 

L092001.0MM.1992 G-41 
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SYMPTOM 

::,UMP WILL NOT SHUT 
OFF. 

!-!IGH LEVEL ALARM 
DOES NOT COME ON. 

.OW FLOW. 

NATE1=lIN OIL 
CHAMBER 

- ER INSIDE MOTOR 
,.,,..SING. 

5-4 TROUBLESHOOTlNG CHART 
AF 13-90 

POSSIBLE CAUSE 

A. Float switch failure. A. 

8. Control panel 8. 
failure. 

A. Faulty high level alarm A. 
switch. 

A. Incorrect rotation. A. 
8. Li"'id level in pit too 8. 

low. air bound. 

C. Obstruction in pump or c. 
piping. 

D. Partially closed D. 
valve(s). 

A. Loose or damaged oil A. 
plug. 

8. Mecnanical seal failure. 8. 

A. Damaged upper lip seal A. 
or mecnan,ca1 seal 

8. Damaged 0-Ring between 8. 
oil cnamoer and motor 
casing. 

L092001 .OMM.1992 G-42 
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REMEDY 

With power off. che_ck float swItcnes 
for continuity. 

Check. control panel scnematIc 
orawing. 

Install wire jumper between alarm 
terminals. Replace n1gn leveI aIarm 
float swItcn. 

Check rotation per Paragrapn 3-4- 1. 

Check. li"'id level and location of level 
sw1tcnes. 

Remove obstruction. 

Check and adjust valve. 

Check plug - replace. ~ 
Replace mechanical seal per ~ 
Para~apn 5-2-:J. 

1 
Replace seal per Paragrapn 5-2-5. 
and Para~apn 5-2-6. 

Replace 0-Ring. 
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GRl1INll 
0---

1L2 115 V,Q)...:=~--......,.~--+-----------r--------
1L1 V,ll>-----.. 

CAUTION 

'Jl,£N Sl:RVICD«i TlfIS CDmm.. 

CPEN DISCtN£C'T SVITDf IMD 

D~ AU. CAP~ 

'wHT 

F'RCH CtJSTOHER 
SERVICE PANEL 
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INSTALLATION DIMENSIONS 

STANDARD AND EXPLOSION PROOF MODELS 

(Reier to Illustrations on Preceding Page) 

~S: 
AF 13-4, AF 18-4W, AF 15-4, AF22-4, AF 13-6 CB 2 4" 
AF28-4W,AF30-4, AF13-6 CB3 4 .. 

A 'B I C I D I E I F G H I 

13.19 1~ 1 
. I 26.00 I .. ... 8.00 6.50 I 1.00 

"-
M N I "'Q p a R s T I u 

1.63 30.00 I 24.00'{_ 12.00 3.00 14.50 24.00 48.oo I 30.00 

C82 • 12.64 •• 2.75 ·:~ 
C83 • 14.32 •• 4.00 ••• 1 . 0 

MODELS: AF 40-4, AF 60-4, AF 30-6 CB 6 " 

A I B I C I D I E ~ Q/ H I I I / 

13.19 I 12.so I 14.76 I 26.00 I 6.25 24.50) ( 8.00 6.50 I , .oo 
/ "-

M I N I 0 I p a /R 5"- T u 
, .s3 I 30.00 I 24.oo I 12.00 ~6 14.50 24.00 ~.00 30.00 

MODELS: AF 13-4,AF 1~.AF22-4,AF28-4W.AF 30-4 CB~ 

A B I _,,,,.c ·o E F 
11 .25 1 1 .§01 12.20 26.00 2.75 20.63 

/ 

M/ N I 0 p Q 

_Ao I 30.00 I 24.oo I 12.00 4.25 

MODELS: AF22-4 , >'cF28 :4W,AFS0 4 084 6,. 
i'!F ,.O• , AF 60-4 CB 5 6" 

A I B I C D I E I 
16.s6 1 . I .. 26.00 I 6.oo I 

M I N I 0 p I a I 
2.69 I 30.00 I 24.00 12.00 I 3.oo I 

C84 • 13.68 •• 15.19 ·•• 20.56 
CBS • 14.69 •• 17.50 ••• 24.50 

R 

11 .50 

F I . .. I 
R I 

22.so I 

G H 

6.00 6.50 

s T 

24.00 48.00 

G H I 
9.88 a.so 1 

s I T 

2•.00 I 48.00 

ALL DIMENSIONS ARE IN INCHES 
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1.25 

u 
30.00 

I 

1.00 

u 
30.00 

I J K ~ 
21.25 4.75/ 7.69 

/ 

V / / AA BB 
/ 

.4-:00 9.50 11.50 

I J K I L 

21 .25 I 4.75 7.69 

V AA BB 
4.00 9.50 11 .50 

I"-- J I K L 

2f ~ 4.38 · 6.63 

' · 
V l ~A BB 

3.oo I 9.88'._ 12.88 

"' 
J I K L 

19.2s I 6.69 , , .oo 

V I AA BB 

6.00 I 10.38 12.38 
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PUMP STATION DIMENSIONS 
TYPICAL DRAWING ONLY. NOT FOR CONSTllUCTION PURPOSES. I 
CONTACT FACTORY FOR CERT1Fl~0 DRAWINGS. i 

VENT 
PIPE 

ACCESS 
/" COVER 

~~.;...;__:_,J 

DEPTH 
OF 

SUMP 

I . 

lex pump station 
View top 

•n. 
MIN • • 

Duplex pump station 
View from top 

SUMP 
1.D. 

sn. 
MIN. 

I 
I 
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"NOT AEO"D FOR SIMPLEX 
PUMP STATION 

NOMINAL DOOR SIZE 
(SEE ACCESS COVER 
DRAWING FOR CLE.AA 

-----OPENING. MASONRY 
OP'ENING & PART NO.) 

\ \ 

ct.,SUMP NOMINAL DOOR SIZE 
ISEE ACCESS COVER 

-"----- DRAWING FOR CLEAR 
OP'ENING. MASONRY 
OPENING & P'ART NO.) 

D / 

I 
\ s 
\ 

I i 
I I 

't, PUMM G-48 

T 

Pl.AN VIEW 
LOCATION OF 
ANCHOR BOLTS 
SINGLE PUMP 
STA 

Pl.AN VIEW 
LOCAllON OF 
ANCHOR BOLTS 
DUAL PUMP 
STAl10N 

8ANt:ttOAIIOL.TS 
ti,-11 , PR0J. lil 0 



OFT LEAD 
FLOAT FLOA 

lFS 2f"S 

HI-LV 
FLOAT 7 

3L2 

lC 

lCB 
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ALTERNATOR 

PUMP NO. 1 
MOTOR CCNTACTOR 

PUMP NO. 1 'ON" 

PUMP NO. 2 ·aw 
PUMP NC. 2 
MOTOR CONTACTOR 

..._ ___ .. , ___ -·---,---------------~ 
-4f"S 

J--­ GND 
l'w'\/P 

2'w'SD 

3 

TYPICAL WIRING DIAGRAM 

230V 3PHASE 60HZ 

DUPLEX PUMP CONTROL 

L092001.0MM.1992 G-49 

... :·· 

I 

I 



-✓ REF QUAN. 
NO. 

0010 1 
0020 , 
0030 , 
0040 1 
0050 1 
0150 1STD 
0320 

0340 1STD 
0350 1STO 
0400 1STO 
0401 1 STD 
0402 1 STD 
0410 1 STD 
0480 1 EX 
0510 1 

0760 1 
0950 5STD 

1000 4STD 
1 EX 

1002 1 STD 
1004 4STD 
1010 2STD 

4EX 
1020 4 
1030 2STO 
1035 2STO 
1040 4 

WHC-SD-L092-0MM-001, Rev. 0 

SMALL FRAME MOTOR LEGEND 

AF 13-6, 15-4, 18-4W, 22-4, 28-4W, 30-4 STANDARD 
AF 13-GEX, 15-4EX. 22-4EX, 30-4EX EXPLOSION PROOF 

REF QUAN. 
NO. 

Moto ousing 1800 Round Head Screw 
Stator seml>ly M5x10mm 
Rotor As mbly 2010 Oil Plug Screw R 1 / 4 
oucnamo Oil Plug Screw R 1 / 4 
Transition Pi e 2500 Hex Lock Nut MS 
Cable Clamp 3020 Washer MS 

. Cable Cap 
Lock Washer (includea 1n 9120-

Washer 1STO MS 
Connection Chamber 10STO M6 
Cable Seal 4EX M6 
Seal 4EX M6 
Seal Ring 2STD M8 
Termnal Chamber Lid 4 M10 
Sealing Wasner 1 Lower Mechanical Seal 
Seal Probe Assembly 1 Upper Mechanical Seal (included in 9120-EX) 
Bearing Lid 
Jumper 

Socket Head Screw 

M6x12mm 
M6x16nVn 
M5xl6mm 
M6xl6mm 
M6.x25mm 
M6x25mm 
M6x2Dmm 
M8x3Dmm 
Ml0x25 
M10x3 

For Part Numbers See Particular Pump Parts List 

.,j 

• 
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REF. QUAN. DESCRIPTION 
NO. 

CONTRA BLOCK 

, Impeller , Volute 
Bottom Plate 

Adjusting Screw 

0290 

0480 

1000 , 
4 

1001 4 
4 

1002 

3320 4 
4 

3455 

O-Rino 

1 185x5nm CB 1 , 194x5nm CB2 
21Dx5nm CB 3,4 
248x5mm C85,6 

HYDRAULICS LEGEND 

AF 13-90 

WHC-SD-L092-OMM-001 , Rev. 0 

REF. QUAN. DESCRIPTION 
NO. 

VORTEX 

0160 , Impeller 
0200 , Volute 
0480 , Impeller Washer 

Allen Screw 

1000 , M10x30mm AF 13-30 , M 12x25mm AF 40 - 90 

Hammer Screw 

,,oo 4 M10x40mm AF13-30 
4 M 12x451TV1l AF 40 - 90 

Hex Nut 

2540 4 M10 AF 13-30 
4 M12 AF 40-90 

0-Ring 

4470 , 221x5.3mm AF 15-30 
1 260x7mm AF 40.- 90 

4650 1 Gasket 

'· 

For Part Numbers See Particular Pump Parts List 
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REF QUAN. 
NO. 

0010 1 
0020 , 
0030 , 
0040 , 
0051 , 
0150 1 STD 
0135 2 
0320 , 
0340 1 STD 
0350 1 STD 
0400 1 STD 
0401 1 STD 
0402 1STD 
0410 1STD 
0480 1 EX 
05 10 1 

0760 1 
0950 6STD 

1000 4STD 
2EX 

1002 2STD 
1004 4STD 
1010 4EX 
1020 6STD 

4EX 
1030 2STD 
1040 4 

1800 2STD 
20 10 2STD 

1 EX 
2500 33STD 
3020 4STD 

3200 1 STD 
3300 10STD 

4EX 
3301 4EX 
3320 2STD 
3330 4 

WHC-SD-L092-OMM-001, Rev. 0 

LARGE FRAME MOTOR LEGEND 

AF ~o-e. 40-4. e0-4, 90-4 STANOARO 
AF 30•6EX. 40•4EX. 60-4EX EXPLOSION PROOF 

, DESCRIPTION REF QUAN. DESCRIPTION 
NO. 

Motor Housing 3800 1 Lower Mechanical Seal 
Stator Assemoly 3900 1 Upper Mecnarncal Seal 
Rotor AssemoIy 0-Ring 
Oil Chamber 
Transi1ionPiece 4400 , 205x5mm 
Cable Clamp 4410 , 220x5mm 
Socket Hd. Screw M 10x25mm 4415 1 STD 101x3mm 
Cable Cap 4420 , 70x3.5mm 

. (1ncIudea ,n 912C-EX) 4425 1 STD 42xJmm 
Washer 20x28x3mm 4430 1 EX 52x5mm 
C0Mect1on Chamber Fiber Sealing Washer 
Cable Seal 
Seal 4600 2STD 18x 13x2mm 
Seal Ring 1 EX 18x 13x2mm 
Terminal Chamber Lid 4605 2STD 16x 10.7x 1.5mm 
Sealing Wasner 4610 2 10x6x 1.5mm 
Seal Probe Assembly 4800 , Impeller Key 
(1ncIuaea in 9120•EX) 5000 , Ball Bearing 
Bearing L.id 5100 1 Double Row Ball Bearing Jumper 5200 , Safety Ring 
Socket Head Screw 5400 l Circlip (Ext) 35x 1.5mm 

M6x12mm 
5410 2 Circllp (Ext) 30x 1.5mm 

M6x16mm 
5600 , Support Washer 

M5xl6mm 
6100 1 Dowel Pin 5X20mm 

M6x16mm 
6110 4 Rivet 
6850 l Snackle 

M6x25mm 7400 3Ot. 10W High Detergent Oil M6x20mm 
M6x20mm 

9030 1 STD Terminal Boara Assembly 

M10x35mm 9060 1 STD Clamping Strap . 

M12x35mm 
9090 BEX Crimp Connectors 
9100 23STD Cable Shoe 

Round Head Screw M5x 10mm 9120 1 STD Cable 
Oil Plug Screw ~ 1 / 4 1 EX Cable Assembly 
Oil Plug Screw R 1 / 4 9210 1 STD L.ock Wasner 
Hex Lock Nut MS 9610 , Nameplate 
Washer MS 9680 1 STD L.abel 1. 
Lock Washer 

MS 
M6 
M6 
M6 
M10 
Ml2 

For Part Numbers See Particular Pump Parts List 
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FIVE YEAR WARRANTY• STANDARD & EXPLOSION PROOF 1· 
AFP & AF SERIES PUMPS -

PERMANENT TYPE INSTALLATION 

ABS Pumps Inc. warrants Its AFP & AF Series of Submersible Pumps to be tree from defects ~ 
in workmansnip and materials tor a period of five (5) years attar date of shipment to end i 
customer, with . approval of .int1tallatlon and start-up ot. th~ eq.~l_pment by the Company's -
authorized on-site repriesantatJve and, uppn payment ~t:t,ne;appllc;~.bfe percentaoe of the list · 
price ot the following .parts In. et(ect1 lll (lfTI~ at p:1plac111i.1e~t. : : • 1~ ~ 

, , I ~ 
Put OH.~r.!pt,lo,:,;, :: ' .. . . . M~_nlht Alt~r S_hl_prne_nt ~ 

0•18 18-31 32- 4S 48•80 ~ 

I 
Rotor & Stator• 0o/. 25~~ • ~0% 75% 
Mecnanlcaf Seal 0°1. 25~~ 50% 7~% 
Impeller Oo/. 2~¾ 50% 75 ~~ 
Cutter Oise , Oo/. . 25~'• 50% 75~'• 

, Rump Houa'lng, · ', ., : ' ,Qo/. \ ·'· I. \25°/4 , :, . 50~1 
.. 

1 
' . · ·75¾ 

· Ball Bearlnoa · · ... ·, ·• · 0% ·• ··· · -&0•10 · '· •, 80% ' . 90% 
. •s11tor QUlflftlll llflCthie only 11,9omD111'1''I authorllltd conuOI l)ln1l1 are u•-d. 

I , 

, I I I' r 
All other ABS manufactured equipment qr o.th.er. ua19a; ~, ,AFP or AF urlu pumps wlll carry a 
o.n• (l) yHr warranty from date ol' ihlprfl'ent '10 end'cu~Jomer. but In no avant, longer than 
eighteen (18) month• from date-of shipment from the Company. . · 
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Attach. Only 

F. D. BEARD AS-18 X 

D. A. DANCH B4-40 X 

B. C. HARMON Nl-30 10 COPIES 

K. A. GIESE H6-25 3 COPIES 

R. L. INGRAM Sl-06 X 

M. E. RISTE Nl-29 X 

J. A. THORNOCK S4-61 3 COPIES 

D. J . TOLLEFSON Nl -30 X 

K. s. TOLLEFSON H6- 30 X 

E. YUSIS S2-66 X 

PROJECT FILES Rl-28 X 

Cer-tfRAL F1.l€s L[3-Df ~ C!..oplf~~ 

A-6000·135 (01/93) WEF067 




