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INTRODUCTION 

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

septic tank soil absorption system 6607-9. The manual sets forth the standard operating 

procedures which include type and frequency of required maintenance. Procedures to follow for a 

system failure are also included. 

SYSTEM DESCRIPTION 

The wastewater treatment facility consists of a :ieptic 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. 

Provision is made to construct a fourth field in the event of a failure of one of the constructed 

fields. The maximum daily design flow is 6,700 gal. The system location is shown on 

drawing H-6-1676, sh 1 (all drawings are in Appendix G). 

SYSTEM OPERATION 

Normal Operating Conditions 

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

dosing/pumping chamber. Duplex alternating pumps each pressurize a soil absorption field. Flow 

is directed to the soil absorption fields through the valve vault. Each pump supplies one 50% soil 

absorption field. Pump control is through float switches. 

Operation Sequence 

• Effluent enters the dosing chamber. 

• A dose volume of 1,600 gal trips the dose float switch which starts the primary pump. 

• Upon completion of the pumping cycle, the pump is shut off by the low-level float switch 

and the pump alternator selects the other pump as the primary pump. 

• The cycle is repeated. 

• The dosing chamber is sized to accept a total effluent volume of 1,760 gal prior to an 

alarm signal. This chamber provides a total storage of 4,658 gal if a power or pump 

failure occurs. 

OMM-300.52 - 1 - 06/93 
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Off-Normal Operating Conditions 

An accumulation of more than 1,760 gal of effluent in the dosing/ pumping chamber will produce 

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 will then pump the contents 

of the dosing chamber into the soil absorption field . This off-normal event is the result of the 

primary pump failure . 

Corrective action: attempt to manually operate th_e primary pump. Successful pump operation in 

the manual mode would indicate a malfunction in the float switches. 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. The Manager of Sanitary Systems 

Maintenance and the Manager of Maintenance Integration and Material Support shall be notified 

to reduce or stop all discharge to minimize pumping costs during repairs (buildings served are 

listed in Appendix A). Pumper truck disposal of the effluent must then be continued 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 

(see Figure 1 ). The inspection points are described as follows. 

Pumps 

Visual Inspection: Observe the red light above ,the pump control panel for a seal failure warning . 

If illuminated, pump service is required . Remove pump and service per manufacturers direction. 

OMM-300.52 - 2 - 06/93 
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Pump Controls and Electrical Panel 

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

in accordance with the design function. Recover each float switch by reaching into the dosing 

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

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

• The second lowest float switch turns the lead pump on. 

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

• The highest float' switch activates the "Emergency Pump On." 

Manually Operate Controls: Operate the "Off-On-Auto" switch for each pump. 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: Two monitor ports are located in each 50% soil absorption field. 

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

(paragraph 3.2, Appendix 8). 

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

operated semiannually. Visually observe each valve for evidence of rust, electrolysis, and/or 

corrosion. Report all evidence of rust and/or corrosion by the valve numb~r attached to each 

valve. 

Note: The valve vault 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-300.52 - 3 - 06/93 
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INSPECTION RECORD FORM 

,i;;;.=.;;;;;; ••••••:ii:llllill•
1

••••••••••••••• ••••••ciltl•••••• 
Pumps 

Visual Inspection 

Pump Controls and Electrical Panel 

Check Float Switch Operation 

Manually Operate Controls 

Check for Moisture and Corrosion 

Distribution System and Drainfields 

Inspect Monitor Ports 

Inspect Valves for Corrosion 

Exercise all Valves 

Switch Fields in Operation 

Septic Tank 

Check Sludge Level 

Check Floating Solids Level 

Clean Effluent Filters 

Check Inlets and Outlets 

Elapsed Time Meters 

Record Pump Net Run Time 

Pump 1 

Pump 2 

Average Daily Flow 

OMM-300.52 

FIGURE 1 

- 4 -

Monthly 

Annually 

Annually 

Annually 

Monthly 

Annually 

Annually 

Semi
annually 

Annually 

Annually 

Annually 

Annually 

Weekly 

Weekly 

Weekly 
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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 to prevent undue pressure accumulation during the valve 

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

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

operations schedule (shown in Appendix D) 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 

See Appendix B. 

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

(See Appendix C.) 

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. (See 

Attachment 3 in Appendix B.) 

Elapsed Time Meters 

Pump Net Run Time: Record the hour-meter readings for each pump on the attached Inspection 

Record Form. (Figure 1) 

Average Daily Flow: Compute the total volume of wastewater processed ~uring the interval to 

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

T = Total pump run time in hours 

P = Pump capacity, 325 gpm 

Q = Average daily flow in gallons 

V = 1,609 gal discharged per cycle 

D = 6,700 gpd (design capacity) 

Q = T•SO•P/number of days between readings 

OMM-300.52 - 5 - 06/93 



WHC-SD-WOIIH-OMM-001, Rev . 0 

Example Problem: 

Assume: Pump 1 hour-meter reads 125.4 and Pump 2 hour-meter reads 127 .1 on a 

Monday morning. 

The following Monday morning, Pump 1 hour-meter reads 126.4 and Pump 2 hour-meter 

reads 128.0. 

Therefore, the total hours for the 7-day period is 1.9. 

Q = 1.9•60•325/7 

Q = 5,293 gpd 

Conclusion: The system is operating within the daily design flow of 6,700 gpd . 

Submit the completed Inspection Record Form annually to the Washington State 

Department of Health, 924 West Sinto, Spokane, W~ 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 0C) 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 625/1-80-012. 

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

8-2 
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3.0 PROCESS 

3.1 SEPTIC TANK INSPECTION 

3.1.1 Remove riser cover adjacent to the compartment divider shown in 

Attachment 3 as the center riser. Depending on the septic tank 

configuration, there may be more than three risers. Perform visual 

inspection to determine if PVC effluent outlet exists and is in good 

condition (see Attachment 3). 

3.1.2 

3.1.3 

3.1.4 

3.1.5 

3.1.6 

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

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

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. 

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

3 in. or less or the value for number 4 is 8 in. or more then pump septic 

tank. 

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 drawing H-6-1676, sh 1 of 3). 

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 If septic tank pumping is required, maintenance must ensure that 

_backflushing of the septic tank also occurs to remove all sludge and scum. 
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4.0 RECORDS 

Document OAR/ 
NOAR 

Septic Tank/Drainfield NOAR 
Evaluation Form 

5.0 ATTACHMENTS 

Scum Measurement Device 

Sludge Measurement Device 

Septic Tank Profile 

Record Submittal 
Responsibility 

Performing 
Organization 

Septic Tank/Drainfield Evaluation Form 
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EYESCREW 
PLACED APPROX. 
EVERY 611 ON 
POLE AND 
SHOULD BE 
PLACED ON 
FLAP AS SHOWN 

~ - CORD 

POLE 

-- EYESCREW 

WEIGHT 

FLAP 

HINGE 

WEIGHT 

NOTES: 

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 
END. 
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! II CORD FED THRU 
ALL EYE SCREWS 
AND ATTACHED TO 
WEIGHTED END OF 
FLAP 

9 I -0 II 

POLE 
FLAP 

SCUM MEASUREMENT DEVICE 
NTS 

Attachment 1 
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1
11

¢ OR LARGER 
POLE (I.E. CLOSET 
ROD) 

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

NOTES: 

1 2'-0" 

1. TOWEL TO BE REPLACED 
AFTER EACH USE. 
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SUGGESTED ATTACHMENT 

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

SLUDGE MEASUREMENT DEVICE 
NTS 

Attachment 2 
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GROUND LEVEL 

TANK COVER 

SEPTIC TANK PROFILE 
NTS 

Attachment 3 

B-8 



WHC-SD-W011 H-OMM-001, Rev. 0 

SEPTIC TANK/DRAINFIELD EVALUATION FORM 

Date I Location 

Personnel Performing Inspection 

1. 

2. 

3. 

4. 

5. 

Depth to bottom of effluent 

Depth to bottom of scum 

Dista_nce of scum from bottom of baffle (subtract No. 2 from No. 1 ) 

Depth of sludge 

Liquid depth in monitor tubes 

Location 

. 

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

Attachment 4 
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e OSI, December 1988 
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·• 

====:;Effluent: Filter==== 
the Concept S. the ~pplioation 

The OSI Effluent Fllte,. /s a devics tor Improving ths quality of the effluent produced 

! by a SBptic tank by (a) modulating the flaw and (b) pffJventing grcss sallds !rem leaving the tank. 
:Constructed entirely of corrosion-proof components, the OSI Etfluem Filter is simple to Install and 
Is easily removacte for seldom-required maintenance. It consists of an intake pipe within a 

iscruened vault, connected ta the tank's discharge by a flexible hose. 
I 
: The concept Is slmple. Effluent from the relatively clear zone of the septic tank,· between 

,the sludge and scum laye~. enters the Effluem Filter tnrough Its Influent holes, As effluem 
;suncunds the 118-lnch mesh screen, particles larger than 1/8 of an _Inch are trapped In the annular 
:space between the vault and screen. Once It has been filtered through the screen, effluent 

passes through the flow-modulating orifice at the base of the Intake pipe and exits the tank 
I 
through the dlscharga hose. . 
I . 
j If inflow should bec:cme temporarily excessive (e.g. from a broken tl!Jsh vatve In the home er as 

a result of leaks). the fluid level In the tank and Effluent Filter will rise and effluent may enter the 
screened top of the Intake pipe then flow out the discharge hose. The Effluent Filter continues to 
~parate, maintaining filtration, as the problem Is being c:crrected. An aJarm with a sensor float to 

attach at tne top of the Intake pipe Is available from OSI to serve as a warning that either the inflow Is 
,xcessive or the screen Is plUggad. 

While an OSI Effluent Filter seldom needs deaning any more frequently than a septic 

tank requires pumping (usually at ten-year lntarvats In property designed and operated systems), 

accidental overtcading may oc:castonally cause premature pluggJng of th• screen •. But that should 

~• considered a success, not a failure, since the screen serves to protect the Integrity of the 
collect.Ion and treatment faclUtfes. Cleaning a screen Is quick and easy and Infinitely preterable to 

deallng with the damage that solids carryover can cause downstream In a system. Furthennore, the 

~creen permits ldentiflcatJon of a p,-c;blem at Its source where abuse can be nipped In tha bud. 
I To claan the scraan, lift the entire Effluent Alter from the tank. A flap check valve In the 
tkncm of the Filter aflOws It to drain. Remove the support pipes and slide the screen out of the 

vault by pulling on the two plastic straps attached to the top of the scraen. Hose down the screen 
I 

and vault so that the debris falls bad< Into the septic tank and does not wash lnta the unscreened 

~ault. Replace the sc~en In the Effluent Filter vault, Insert the support pipes and slip It back In the 

tank. That's au there Is to itl 
I 

•est Effluent Filter Is ocvered by U.S. Method of Use Pat em No. 4,439,323. 
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Recessed base with mouse hole to allow the filter 
to set on the bottom of the tank. 

Inlet holes sized 
to 70% of liquid 
level 

Base Is recessed with 
discharge exiting 
through mouse hole 

MAC/FH/DMI059380 

C-4 



Discharge Detail WHC-SD-W011 H-OMM-001 , Rev. O 

Top View 

Side View 

Discharge 
- 2• Kanablower Hose 

MACIFH/DM/059381 
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@ @ 

OPERATIONS SCHEDULE 
FIELD RO TATION SCHEDULE 

VALVE DIAGRAM 3 FIELD CYCLE FIELDS IN SERVICE 

FIELD #4 ~ ~~ E..UMP 
1 1 & 2 

2 1 & 3 V ~ V ~ 

FIELD #3 ~SA 
'l 4 
I l 3 2 & 3 

V"-,1 REPEAT CYCLE '/5 
FIELD #2~ 'l 

. ~ 

4 FIELD CYCLE FIELDS IN SERVICE Y5 I l ~~A PUMP 1 1 & 2 FIELD #1 7 __ V 

2 3 & 4 ""' 

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 CLOSED CLOSED CLOSED OPEN 
4 OPEN OPEN OPEN CLOSED 
5 OPEN CLOSED CLOSED OPEN 
6 CLOSED CLOSED OPEN OPEN 
7 OPEN OPEN CLOSED CLOSED 
8 CLOSED OPEN OPEN OP EN 
9 OPEN CLOSED OPEN CLOS ED 

@ @ 
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6000 SERIES BUTTERFLY 200 PSI 

.. 

r 
D 
t_ 

----~--..__.. 
I 

I 

• 6100 WA,EJI STYLI 

r" 
' , .. 1 

i 
I( 

• 1200 LUO STYLE 

Z •~12•, DIMEHSION8-C · i-., <i~•~fbf~'i)o~~~~-~M-~S'lM.r.;iJ.~ffi.~t~ 1.f ,'...l~~-~!l?.·i M EE'TS ·OR:EXCEEDS AP.l ,i609:!MS$~,.;e7.· 
-tl'!Ullze ~1~(- .dt."Ur.J.::.:- .i.~t.;2lt'•Y.:L~ 1~3:1-;_,13 ~~ .it"~M!,M~.:i :-\.fJ;~,Sl'.~.~\!!'~· -~ i~;'t_· ~;·:~ _.. &Ill :?Mfil 1":t~O~ ¥"11W:i2 :iml 

A ~_¾ 10¾. 10111.. 13 14 115lt~. 17:Y. 201/2 231/2 
B 5,/, 5,.,,,. e 7 7'1,. 7u1,• 91/,. 10½ 121/ta 
C 3 31/, 3,11,. 413/11 61/• 5 1!. 15,11,. 8¾ gu,1,. 

,__P 1¼ PA. l7-', 21k 2v, 21/4 2½ 213A1 31/i, 
E 4 4>4 !51/, 6¾ 71/t a,,.; 101,... 12½ 143/4 
F 8 8 8 11 11 11 18 115 16 
a .561 .!81 .!151 .6815 .88& .811 .9315 1.123 1.247 
H 3V• 31/• 3¼ 31/4 3¼ 3'1• 41/4 4¾ 41/, 
J .266 .266 .288 .2615 .266 .268 .563 .1563 .5153 
K 8 8 8 8 8 e 10 10 12 
L 4:14 5½ 8 71/t 81/J 91h 11311 141/• 17 

M• 1/rt 1 'lr11 5/,·11 rri· 11 ¾ -10 1/.a-10 3/• -10 1/,·9 %-9 
UNC UNC UNC NC UNC UNC UNC UNC UNC 

N -4 4 4 e 8 8 8 12 12 
p 2 21,'J 3 4 ~ 6 B ·' 10 12 
a 6 7 71/1 9 10 11 13½ 16 19 
R 3 3 3 3 3 . 3 3 3 3 

• Far milled 11191, add ~- . 

AU dlmen1lona lor relerence only. For oertlned dlmentlo"• contact factory. For other valve mattriala, ... figure I 1y1tem. 

•~'NOi~ : .f;T'l!M D '·MA'IERtAI; 
1 SOOY CA&'T •IIIOHl...-rM .a.1:ie.a 

iPOM 
3 BRONZI! ASTM-8e2 

4 411111.5 . 

5 4111.L 

e OIL IMPA!ONATEO l!AONZE 
1 

• 10 CARBON ST!!!!L 

11 
12 CAAION &Tl!l!L 
13 CAAIION STIIII. 2 
14 CARBON ,STEEL CAD. Pl TI>. 2 
19 CAl'IION ST"ill. (CAO. Pl.TO. 2 

" Hammond Valve Cor,,. BflOII 
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BRONZE MOUNTED 
COMPOSITION DISC ri FIRE PROTECTION VALVES · 
175 PSI NONSHOCK WATEA WORKiNO PAESSUAe• 

. Sl!AVICIPEATUAU--------------, 
Checli valves with synthetic rubber dlaca rec:omm.nded lot quiet nonrerum 
conlfol with light closure 11 low fine praau,111. • !ocfies end caps are · 
coated with• durable black llnish to res/ctcorroaiv• underground elemonts . 

G-kO 
2~•-10• SIZU · 

• ,,,owad by the New York City Board of Standard• Ind AppHIS 

NG. DfDPTICII MATHIA&. 
I IIOOY WT 11101( 

2 w CASTIROH-·-

J r.J.P aou. HUl10. mu 
• CAP IOl. T HUT, HU f!O. srm 
5 CAI' OASKtT COMPRESSED NOHASIIESTOS 

• CA#SC11£W SIAUill.lSSSTEfl 
1 0151: CAST IAO.i WMJLCANIZED IN 

Pl. SYN. ftUI . FAC:f. 
I DISC IUSHIHO I'-10) 9RONZE 

10 ~£ BAONlf (21kl) 

MAlL. IIION <•-') 
OUCTllfll!DN 11-IZ) 

11 HINGEPIII ~ 

IZ HINGE "11 IUSHING (._121 MASS 
13 I..OCXWA&HE" STEflED' 

T15 l'll'lPU.IG!Z'~I WIIIIDN 
11 P\.AINWASIO STEEL Ell' 
17 6EATAIMO IIRONZ( 

f18 SIDE P\UG aROHzt: ,. COnEIIPlll(IZ) 81\ASS 
2D 01SC IOI. T NUT 1121 8AASS -JI SPIOE.'(llJ IAOIIZE 

Z2 DISC(l2) sYNTHETIC MIER 
u DISC 801. T (1 ZI llflONZ[ 

lf DISC IWkiT (121 COMf'llf~ONOHASaESTOS 
l5 OISCl«:II.DtlU,2) WTIAOH 

f Hot.,__,._.. 8tMllft llalt Ori, T• .. Po.illonC 

AITMSPEC. UIISNO. 

A-12'Cleu II Ft2102 -A-126Cla& I ,,1102 

A·301 Grid, A 

A-663 Gr.cl• A -
·-

A-12' C.11 II Fl210.Z 

1-&l C&lSD 
Ml corm ... ,,, f221D) 

A•liS fJZIOI 
8-16 C3li£UI 

11-16 0!000 

A·1210-I Fmo2 

1-514 Cl44ll1 
1-62 Cllll00 .. 
8· 111 CJlilXXI 

8-514 CB"4Q:I 

.. 514 C1750II . -
A·IZ150u.sl FlllOZ 

• 1111-a1 iw•-• gr9af -11911"' 11ur,1 c .. 1ng,1 can De ~pad during 111• 
fefflldOfl el tee. v...,_, lhould be pnolaele,t to 111a1 oonl8'ned media doet nol lr•ele • 

IIZI wr. • • IIU WOT. • .. 
l\4 .0 7.CII I.JI 2~ s, 7,ID 10.00 

l SI 7.lS I0.2ll 3 61 7.2:S n .OII 

• •• 1.1, 1Ul • 10$ 1.75 ll.11 

s u, 1.U U .31 s 151 , .111 IS.OD 

• 151 IG.51 ,s ... ' 193 10.'5 11.QIJ 

• 111 1Uli 20.011 

ID d1 14.SO 24 .111 

ll 7ll 17.25 27.!0 
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IRON 
VALVES 

I • 110 
~if.:. 

Stockham i ron body valves ara pro-.1n per, 

Stockham Iron Body Valves 
· formera in mechenic• I systtma of commercia l 

bulldlnpthrou1houtAmerica.Cht1nlc• lplents. 
1tHI mlll1, ahlpyuds, refineries, pulp and 
papar 1nll11, and utllltl11 have al• o found that 
Stockham iran body valves do tha Job better 
end lon1er for their m• ny ltneral services. 

MATERIALS 
The c• st Iron used as the basic valve material confonna to the chemical and phyalc:al requirements of the American 
Society for Testing and M1t1rlal1 Specification A-126, Class B. 
All valve material• are ll1t1d and described In the "Mat1rlal1 Specifications" section. 

RATED WORKING PRESSURES. 
The pressure-temperature ratlniis of Stockham Iron body valves• in this cat1lo11 11ctlon art II follows: 

PRUSURE•TEMPERATUR! RATINGS 
NONSHOCK 

PRESSURE (PSIG) 
CLASS 12~ CLASS 250 

TEMPERATURE c•F) 200 PSI ~00 PSI 

SIZES SIZES Sl7ES SIZES SIZES 
2-12 14-24 30-36 2-12 14-24 

-20 to 150 200 150 150 500 300 
200 190 135 115 460 280 
225 lAO 130 100 440 270 
250 175 125 85 ,U5 260 
275 170 120 65 395 250 
·300 165 llO so 375 240 
325 155 105 355 230 
350 150 100 335 220 
375 145 315 210 
400 140 290 200 
425 130 270 
450 125 250 

•u.eolt pte valves, hub and valvH, and qulck-opanln1 valves are excluded from thaH ..-t1n11. 

DES·IGN 

GATE VALVES-SOLID WEDGE DISC 
Nonrising Stam-125 and 260 Pound 
Outside Screw and Yoke-125 and 250 Pound 
O.uick-Opening-126 Pound 

St8ffl-AII stems are designed for ample streni\h and art machined to function easily. Repack
Ina seats are provided on all stem1 • 

Packing Gland Assambly--Glands and gland flanges have • ball and socket Joint which 
111&urea allanmant. It provldH for proper packing compression without blndlna aaalnst the stem. 

Packing-Teflon• lmpre1nated 11bHtos packln1 provides 5uperlor sealing and durablllty. 

STOCKHAM VALVES & FITTINGS 
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WHC-SD-W011 H-OMM-001 , Rev. 0 

TRIANGLE PUMP 
AND EQUIPMENT, INC. 

CUSTOM BUil T 
MOTOR CONTROLS 

File: No. £70758 

Bulletin Cl -979 

Triangle Pump offers custom control panels for 
•· 1111«, duplex aul rn,eJsiple unit eperaciori. 
Standard panc:ls arc available in "4E.\M l, 11l., 
4 ~ enclosures. Control provides short 
circuit, overload and undervoltagc protection. 
Each control normally includes circuit breaker 
with door mounted operating handle, 1Ritgt1ecic 
O&RlHler f., 1iRgl1 rh119c and magnetic motor 
starter with ambient compensated overloads for 
3 phase, H-0-A selector switches, reset buttons, 
electric cycle alternator where applicable, 
120 V AC control circuit transformer and 
terminal strips. IWM(" c:>o•• 
A variety of accessories arc available; some of 
which arc run indicating lights, elapsed time 
meters, probe relays, "ele cssaurs, lffip 
heatu and thci1non.1t, intrinsically safe control 
circuits, sr,eeial ecutrol .sit; and a oari-, of 
both audible and visual alarms. 

This Product le Listed by 
UNDERWRITERS LABORATORIES 

and Bears the Mark: 

E-2 
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TRIANGLE PUMP 
AND EQUIPMENT INC. 

Operation & Maintenance Instructions 

System Operation: The Acutec model 3001 accunator provides an 
intrinsically safe input barrier for the wetwell mounted float 
switches. 

Automatic Mode: With both selector switches in the Auto position, 
the pumps start and stop in conjunction with the sequencing of the 
float switches. 

The Acutec model 3001 provides the start, stop and alternation of 
the pumps , as well as the 'high level alarm' output. 

As the liquid level rises, the 'off' float switch closes, providing 
a hold circuit for pump stop . When the l evel reaches the 'lead' 
float level, the accunator outputs whichever pump has been selected 
by the alternator, starting the chosen pump. 

As the liquid level falls, the pump remains operated until the 
level reaches the 'off' float. 

Should the liquid level rise to the 'lag' float position, both 
pumps will operate . 

If the liquid level reaches the 'high' float level, an 
audible/visual alarm is activated. To silence the alarm, push the 
silence pushbutton. 

Manual Mode : · With each respective selector switch in the Hand 
position, the chosen pump will run regardl ess of the level in the 
wetwell. 

Motor Overload: Ambient compensated thermal overloads are provided 
on each pump start. Should there be an overload trip, push the '0L 
reset' button associated with the failed pump. 

Pump Seal Leak: Each pump seal chamberis equipped with a moisture 
sensor (probe). Should moisture enter the seal chamber, a panel 
mounted 'seal leak' light will illuminate. No audio/visual alarm 
will be annunciated. See Pump 0 & M for repair procedures . 

System Maintenance: The control panel requires only periodic 
inspection to observe that the system is functioning properly. 

See Pump O & M for additional requirements. 

Spares: No spare control panel parts are required. 

0 161119 S.E. 106th St✓PO Bo,c 950 
Clackamaa, Oregon 97015 
(503) 656·1473 
FAX (503) 656-2037 

E-3 
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0 225S.W. 41atSt. 
Renton, Washington 98058 
(208) 251 ·9866 
FAX (208) 251·9667 
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CUSTOMER: THnMPSON MECHANICAL 

BILL OF MATERIALS PROJECT: SEPTIC TANK PUMP CONTROL PANEL 
SITE WORK FOR WASTE SAMPLING AND CHARACTER-
T?.A'l'TnN J;'ArT TTY nnn lUH'A HANF( RD ST'rE 

JUANT. DESCRIPTION/CATALOG NOJMANUFACTURER SUt>?ly STK. REMARKS 

1 ENCLOSURE A301-12413LP HOFFMAN 

1 RAf"K PANE[ A10P?4 1-1ni;-J;-MAN 

1 Tt.rt.rC'D nnno 27Xl9,5 X .25 2064 DUPONT 

1 MIi TM ROJ;'!l l<J;'O i;-c:-:iAnn?i:; f"fl'l'TJ;'D UJ\MMJ;'R 

2 BRANCH BRRAKRR FS340015 CUTLER HAMMER 

3 DISCONNECT CBFOl CUTLER HAMMER 

2 STARTER AE16DNSON 1-12009-3 CUTLER HAMMER 

1 TRANSFORMER TA-281212 ACME 

1 FUSE KIT PL-112701 ACME 

1 FUSE KIT PL-112602 ACME 

., C'fTC C' li'T no 1 1 ?11 T,T'l''l'T,RJ;'IISR 

1 FUSE MEN 5A RELIANCE 

2 SELECTOR SW E22VBG1D N-0-A CUTLER HAMMER 

2 . PILOT LIGHT E22H3Xl0 RUN CUTLER HAMMER 
..:I 

2 PILOT LIGHT E22H9Xl0 SEAL LEAK CUTLER HAMMER < 
CJ 
H 

2 RESET E222MRL OVERLOAD RESET CUTLER HAMMER z 
< :r: 

( 1 ) PUSHBUTTON E22PB2 SILENCE CJ 
..., 

mT<oo. · -
· -----,r,, r ll 'I ""Ii I'\ ,.._,. ,_ ..... w 

- .. -· ·- ·-. __ , - - - -•'-••··-·' l:: 

18 FIELD TERMINAL *WA1202 STF.MANS z 
0 

1 CONTROL MODULE ODEL 3001 OPT.5 ACUTEC 
(/) 

0.. 
l:: 

1 CONTROL RELAY LY2N~l20US/PTF083 OMRON 0 
:c 
E-< 

l ALARM LIGHT 2V804 W/RED GLOBE-GUARD DAYTON 

1 ALARM BELL 340-6N5 W/349 BACK BOX EDWARDS 

I 
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DIMENSIONAL DRAWING 

112 Les. 

.. .·, 

TRIANGLE PUMP & EQUIPMENT, INC. 
C_lac kam as, -Oregon 

-
I APPROVED IT SCALE: NONE OIU.WH IY 

OATE: 3-92 I ~ JGE 
Project: KEH 5~04 SITE WORK FOR WASTE SAMPLI Nb AND 
CHARACTERIZATION FACILITY s .: c-A~EA HANFORD SITE 

Customer : THOMPSON MECHAN ICA L OFU.'1•r lNG NUMBER 

922037 . ·-
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e.45.l&&fi ">II: 612-421 -2240 

I . J 8 " 
J~ 

• 7':I " 
19 

,.. 
I 

C 

c -- y 

y 

NOTE: 
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Single Door NEMA 4 Enclosures 

. ... PANEL IOAOEII 
S[PAAAl[L JI 

BulletinA-4 

n C[NrEA Sfl f f[NCA 
ISCC fA81.EI 

J. 12· 
19 

IIOJH SID£$ 

Y· Y 

SEC110N Z · Z 

l>Olf 1"0 MIDDLE 
Sil.OS If ••LESS 
, ..... JI . 00" 181 

1. f=3.00 (76) when B is 16.00 (406) 
or more. F=1.25 (32) when B is less 
than 16.00 (406) . 

2. Large print pocket furnished if 
A=30.00 (762) or more and 8=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 sldes 
which are more than 21 .00 Inches 
(533 millimeters) long, except 
A-24P20 has flanges on two sides. 
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CUTLER-HAMMER MOLDED CASE CIRCUIT BREAKERS 
4/15/88 ---

WHEN ORDERING 
SPECIFY 

Separate Circuit Breakers and Enclosures 

eClrcuit breaker and enclosure 
catalog numbers -----

TYPE FS - Thermal Magnetic - Fixed Trip 

47 

Circuit Breaker Ontr Enclosure Ontr With Groundable Neutral 

General Purpose 
Ampete NEMA 1 

Aainprool NEMA 3A 
System Aallllg FS(Eq FS (EHC) FS(Fq Surlace Flush Use C-H Hub 

2•0VAI; e•80V Al; 600V Al: Ml'd. Ml'd. • 
Cat. No. Price Cat. No. : Price Cat. No. Price Cat. No. Cat. No. ·• Price Cat. No. Price 

1-POLE o•• .. 

~ tt 
15 :::;A --- FS130015A • • ·t v.. 20 --- 130020A $59. --- ,.· --- SFH FFH \ ·: $85. RFH $180. ..... 
30 --- .;~ --- 130030A ·A· 'i(J,/ .. ~ .... :-~:E . 

2·POLE 15 FS220015A FS240015A }itt ·i·, 
20 220020A 240020A ,'.•s~ 
30 220030A. 240030A ~":"• .-:ij $117. 212. --- :il ---

}1 t; •O 220040A 240040A :-;{"' 
50 220050A 240050A )·$. SFH FFH ~J 85. RFH 180. 
60 220060A 240060A 

. •! ~ 
70 FS220070A FS2•0070A , : ~k j~i 
90 220090A, 191. 240090A --~{1i~ --- ;rj,"-

100 220100A 240100A .:.:ci. .. 
3-POI.E 15 FS320015A FS340015A FS360015A 'IJt .. •-.~~ 

20 320020A, 340020A 360020A 
.. ,. 

JO 320030A 340030A 360030A }I -• 
40 320040A 

,m, 340040A' .a,'11, 
360040A $318. 

?-Ht 50 320050A f \l1 340050A -Z'i~ 360050A r 
60 320060A 340060A 360060A SFH FFH i\ . 85. RFH 180. 

. J • 4 .. 
70 FS320070A FS340070A FS360070A 

. \~ 80 3200IOA l-46. 3400I0A 
~ 

360080A 391 . , 
90 320090A. 340090A: 360090A :;~i '· 

100 320100A '"~ 340I00A 3so 360100A ; . :~ . -t' 
125 --~~ --- FS340125A 

~ 
---,Ni --- Not Available 150 --- . --- 340150A -----~ 

G S.,yoe pole 111.- llled 15.000 AIC al 1:IOY - 22,000 AIC al 217V. 
0 S.,yoe pole .. .-.... ........., - .... lugl kw .,.._d mounlin9. II lino lucJt ............ orlllr ""'' numblf 99-2008 11 no ..... CNr!JI. B111 moun4'n!I hMdwa,1 II IIIO 
,_ .. kw~ II ..... -"· or""' - -- .,. __ n"""""'9. a,.., par II lu1 , .... , - Ull .,. ___ no ..... CNrQI. 

0 fo, ll'OUI> _......, ol Moyle pole br....,I, Dflllr pa,11 k~ FMMH2, no 1a111 en.yo. 
0 PWIIXk•l!J dlwi<I WIii - lo<:k M'ljll pull bro- In tlll OH pollllOfl. 

' • Sir'911 pole Ir.A a,,d 20 Amp---•• a,1 -- lor IWIIClwl\l duly. 
•E•ld<>-• po- - -• pjlll. SN - 40 kx Hull--· 

Q -•USA 

_o,_sc_o_uN_r_s_cH_E_ou_L_E 2_2_c_o_-3 ___________ - _____________ E' .:.T •N 
E-8 47 
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4115188 
CUTLER-HAMMER MOLDED CASE CIRCUIT BREAKERS 

Thru-The-Door Operating Mechanisms 

53 
. ·--------

-- ---1 

, ,r WHEN ORDERING SPECIFY 
: • Catalog Number of Kil. 

; • Catalog Number of Long Shaft if required. ·---·-------··-----··•----· 

DESCRIPTION 
The rotary, door mounted handle is gasketed lo be suitable 
lor NEMA 1, 3A & 12 fabricated enclosures. Standard Kil 
consists of a door mounted handle, a short threaded shalt 
lor cutting to proper panel depth, and a breaker mounted 
operating mechanism. The optional long shalt is ordered 
separately to provide for greater panel depths. Panel depth 
is the distance from the inside of the enclosure door to the 
mounting surface of the circuit breaker. 

The handle may be padlocked in the OFF position. It is 
interlocked to the operating mechanism so that the door 
cannot be opened in the ON position without using a 
hidden defeator. The handle, when locked in the OFF 
position, also locks the enclosure·door closed so that the 
defeator cannot be utilized. 

ROTARY OPERATOR - NEMA 1, 3A, 12 
Circuit Breaker Standard Shall Kil 

Maximum Panel Catalog Type Depth Ampe,es in Inches Number :"• 

~~"' 
r,l - • 

~T~1 "• ........... , ... : ... --- -.. -:1. - -· --- ...... . ,. ; 
• .. tt .. ,, ' .;-'' I · _ L1 

;,·.-. ..... ; ... ,. 

CBUl8 Medlanlam 

. . .. 
Separate Long Shall 

Panel Catalog Price Depth 
in Inches Number 

3 Pole 150A 5.00 -10.25 CIFOI .~.tt ~,f# 10.25 - 1-4.00 ,:, FS. FH 

JS, JH,JL 250A 

KS,KH 400A 

LS, LH 600A 

MS,MH 800A 

NS.NH 1200A 

\ 

DISCOUNT SCHEDULE 22C0-3 
ProoleOln U.SA 
00 

5.88-11 .1]' 

5.88 - t1 .t'/ 

6.12 - 11.25 

6.68-11.81 

7.94 -13.25 

"CIJOZ ·i· ,_.,, 87. 

Cllt040 ~-i; -~- 87. 

Cll08 , ;,i_]/.; ,.r-,:. 118. 

CIMoi '.ti1; 118. 

c1N1z \a\~ 118. 

lllCUIT BREAKER 

CIRCUlf BREAKER 

E-9 

11.12 - 14.88 ' 

11 .12-14.88 CBSLII ·, .. -t.~ 

11.25 - 15.00 
d.,_. 

;.;-fJl 
11 .81 - 15.56 ~t~ . i:~;f'.-' 
12.94 - 16.94 

~ 1 1· 

. ·-~ 

Typical Hinge PoalUon Conalralnts 
CBF01 Operator, Bottom Views 

:cs . 
, __ .....J 

Price 

$13.10 

E:.t"•N 
53 
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CUTLER-HAMMER FREE, M SERIES 45 

7/t/9') . ~ ... :n:tt=.~~--. :,::-: :·" : .. : . .' .. : , .::·· •: ,'.1-n."'.: ·:r.::i::~'IJ'J;t:'.•':· ; ·:::i."-!~.r. \ •, r<•~~ ·•;:~-~ .. . ' i·,~-. 
! , ! • 

I .,;;-

lb~mJ I.E.C. Style 3 Phase Starters - I a, netic 
Full Voltage Non-Reversing - 60t v1 It Max. 

.- TYPE AE16 I.E.C. STARTERS - MANUAL OR AUTOMA r. RESET OVERLOAD RELAY fl~ 1.3 

,-

,._ IIUIIIUII N0RSf P0WEi 0 
M~iel 

oru TYPE - 3 POLE 

SIZE 
I Cod Wilh Side Moooled Wilhoul Hold::? u Molar 1 3 vo11:rz: Holding Cilcuil Conlacl 0 Ci1cu11 Cu111ac (! C' Volli91 l'lllise Phase (60 ZI Plitt Cal. No. Plitt t: Cal . No. : I 

IM 115 1/4 120 0 AElliANS0A ·• AEIIAN0A 
H 2 200 1-1/2 208 ANS0E ANOE 

A 230 112 1-1/2 240 ANSOI , ·/ S 142. AN0I $129. 
•60 3 •80 ANSOC ·'> AN0C , 

C\ 575 5 600 ANSOO .,, ANDO 
115 1/2 . 1200 AEIHNS0A !: , AEIIIN0A 
200 2 208 INSOE INOE 

B 230 2 2•0 INSOI 156. INOI 138. 
460 5 480 INSOC INOC ,o IS 575 1·112 600 INSOO INOO 

115 1/2 120 0 AEl&CNSOA A£16CNOA 
200 3 208 CNSOE CHOE 

C 230 2 3 2•0 CNSOI 186. CNOI 168. 
45 mm Frame Widlh 460 7·1/2 480 CNSOr. CNOC 

J Power Poles ,~ 575 10 600 CNS0O CHOO 

115 120 0 AEl&0NS0A AEl&0N0A 
200 5 208 ONSOE ONOE 

,t D 230 3 5 240 0NS0I 207. ONOI 189. 
•60 10 •80 0NS0C ONOC 

.5 ,, 575 15 600 OIISOD ONDO 
115 2 120 0 AEIIENS0A AEIIEN0A 
200 5 208 ENSOE EN0E 

E 230 3 7· 1/2 240. ENS0I 219 EN0I 201. 
•60 15 460 ENS0C EN0C 

~S' 575 20 600 ENS0D ENDO 
115 2 120 0 A£l&FNSOA AEIIFNOA 
200 --- 1· 112 208 FNS0E FN0E ,, 

F 230 5 10 240 FNS0I 270. FN0I 252. 
45mm •60 20 480 FNS0C · FN0C 

Frame Width 3~ 575 25 600 FNS00 FN00 
115 3 120 0 AEl&GNSOA • .- AEl&GNOA 
200 1· 112 208 &NSOE : ; GNOE 

G 230 5 10 240 GNSOI ·(, 348. &NOi 330. 
•60 25 •80 GNSOC ·. :' &NOC r: 575 30 600 SNS0D • SN0O 
IIS 3 120 0 AEl&NNSOA J; AEIIHN0A ~-.. 
200 10 208 NNSOE ~( NNOE ,:; , .:1 

H 230 7·1/2 15 240 NNSOI ':· 366. NNOI ; ,_. 348. 
•60 30 480 HNSOC ~ NNOC { ( 

4i- 575 •O 600 MNS0D ·:.t; NNOO • 

IIS 5 120 0 AEIIJNSOA ,: Afl IJNOA ~-· • ' . • t 
200 15 208 JNSOE _., l'f_ JNOE .l\'., 

J 230 10 20 2•0 JNSOI ~ 420. JNOI .• :~; 402. ·/ 
•60 •O •80 JNSOC JNOC . •. : 
S7S •0 600 JNSOD : JNOO !f 
115 5 120 0 A£1&KNS0A ,· AEIIIIN0A ·II,! ... -·~ ,, 
200 20 208 KNS0E , KN0E ti'(:: .. :·..-,:,~• 
230 10 25 240 KNSOI , ._ 453. KN0I • , 435 . . 
460 so •80 llNS0C :

1 
llNOC -rir ··-· ' • 

S7S 50 600 llNS0D . , KN00 · .... . ·!;.:-;; 

115 7· 1/2 120 0 AEIILN0A --~~ .. •., ri·> 

--- -;·;.-! 200 25 208 LNOE ·• ' .:;i,: 
230 15 30 2•0 LNOI '·" 585. --- • ?~it~·I •60 60 •80 LNOC ;,~ 
575 75 600 LN0O ·J,, ' .. r• · 
115 10 120 0 AEl&IIN0A ~ :.::'•.i ,; 
200 30 208 IIINOE · ...•. ... _. .. , --- ·.·;~ 230 15 40 240 MN0I .:;~ 753. --- .. '" ~ 

•60 75 •HO MN0C •~ . ---:7, ./ j a· - . 1·- •• SIS 100 600 IIN0C ~-- • :l.~•!i . 
, • 1.j~. 115 10 120 0 AEIINNOA I ::,;f· ·• 

- ~ 
200 40 208 NN0E _. , 

-230 15 50 2•0 NN0I ' 1110. 
·~ ,, --- . t'. -l · 90mm 460 100 480 NN0C 'ij .fr ... 

, •,•; 

Fra,neWldlh 575 125 600 NN00 ' . . • ·. 

Prlcu II 11111111 • Ill llclMI lllllar ~L Select 1 cai1on ol 3 healer packs al $27. total. Healer pack seleclion. '!!! '3. 
0 Onl.E.C. SllHA lh,oughC, Iha 41hpower polall(l .. llOO 11uMCJ H Ille sidemounMtd 

auaoloa,y contact and adda no addollonal wKllh to Iha 1ta,N1a,d da•ice. Si,e A·K 
S1iiule11 may be supp~ w11h • lop mounted hokJiog cMcutt coolact instead ot 1 
sKI• moun ted contacl 1 o 0<<1er, change Ille 7111 dig1I ol Ille l1S1!1d calalog number 
lrom "S .. 10 'T'. E.<a,nple: AE liANTOA. 

DISCOUNT SCHEDULE U:D-1 
P1N11ed Ul USA 
GO 

DIMENSIONS, 1'111 46 

0 F0<aepa1a1a 120Vconuolcircuil.Fo,maa.-hpalli11!1dmolOfwlla{je1,uNlhe 
rating ol OIIMII 11ar1an ol same al•e. 

0 Maaimum ho,sepower rah ol 11a11e<1 kif 380 V 50 Hr ap~ liona: 

LE.C. 51,. A B C O E F G H J K L M N · 

HOfH we, J S 7l't 10 15 20 25 30 .a 50 60 75 100 

ACCESSORIES, l'agu 51-&Z 

F.:.t•N 
E-10 45 

{: 
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JESCRIPTION 

.. ' ., 
• · .:·; l 

Type C306 Manual or Automatic Reset overload relays are 
designed for use with Type CE or CN non-reversing and 
reversing contactors. Four sizes are available for overload 
prolection up to 144 amperes. The 32· and 75 A overload 
relays can be directly allached lo contactor,s. Alternately, 
these relays can be DIN rail mounted - see adapler listed 
below. The 100 and 144 A overload relays are panel 
mounted only. Features include: 

• Selectable Manual or Automatic Reset operation. 

• Interchangeable Heater Packs adjustable ±24% to match 
molor FLA and calibrated for 1.0 and 1.15 service factor 
motors. 

Heater packs for 32 A overload relay will mount in 75 A 
overload relay - useful in derating applications such as 
jogging. 

• Bimetallic, ambient compensated operation. Trip free 
mechanism. 

• Electrically isolated NO - NC contacts (pull RESET 
bullon to test). 

• Shrouded or "linger proof" terminals to reduce possibility 
of electrical shock. 

• Single phase protection. 

MAXIMUM Number OPEN TYPE 
AMPERE ol $Catalog, Price Price RATING Poles l Nooibec · 

32 3 ., CJO&DN3 S 63. S 87. 
75 3 ~,~li113. 108. 156. 

105 3 i• ,, ,lll3 156. 
144 3 :~. ~~•;;"v NNJ 216. 

DIN RAIL ANO PANEL MOUNTING ADAPTER 
These adapters are required 
when component overload 
relays are lo be separately 
mounted. The terminal base 
adapter includes line ter
minals and connects wilh the 
overload relays listed above. 

Oesaiption 
For 32 Ampere Ovet load Relay 
For 75 Ampere Overload Rela 

Cal. No. 
C306TBI 

CONTACT RATINGS (Amperes) 

·, · 
.,, .... I 

' •1 

Price 
S 9. 

18. 

I Ac Volts · . 1 
Cwreot 1----.---.-----.---

120 V l 240 V l 480 V j 600 V , 
NC CONTACT (8600) 

Make & lnterrupliog . . . . .. . .. .. 30 15 
Break .... .. . .. .... .... .. .. . 3 1.S-
Coo 11/lUOUS • • . • • • • . . . . . . • • • • • 5 5 

NO CONTACT (C600) 

Make & lnlenupting . . . . . . . . . . . 15 7.5 
Break.. .. ........... . ...... 1.5 0.75 
Con1inuous . • . • • . . . • . . • • . • • • . 2.5 2.5 

DISCOUNT SCHEDULE ICD-1 
Punted en U.S .A. 
GG 

75 s : . I 
0.75 0.6 ,.~ 

5 5 . 1 

3.375 3 
0.375 or '. 
2.5 2.5 

32 Ampere 0-,erload 
Cat No. C3060N3 

WHC-SD-W011 H-OMM-001 , Rev. 0 

75 Ampere Overload Cal 
No. C306GN3 

63 

HEATER PACKS ----- ·------·· 
MANUAL OR AUTOMATIC RESET 

NOTE: Healer packs are shipped 3 lo a carton. Catalog 
Numbers and prices listed below are for 3 heater packs. 

Motor Full Load Ampere Raling O Catalog Number Price 
Dial Position (Includes 3 Heater Packs) ( Includes 

A I B I C I D 
Fast Trip I Std. Trip 3 Heater 
Class 1 O Class 20 Packs) 

FOR USE WITH NEMA SIZES 00-2, I.E.C. SIZES A-K ONLY 

.283 .328 .374 .420 HZIOl-3 HZOOl-3 

.•21 .488 .556 .623 HZIOZ·l HZDDZ·l 

.624 .724 .824 .924 HZIDJ-3 H2D03·3 

.925 1.07 1.22 1.37 H21D4·3 H20D4-3 
1.38 1.60 1.82 2.04 HZID5·3 H2005•3 
2.05 2.38 2.71 3.03 HZID6-3 H2006-J $27. 2.53 2.93 3.34 3.74 HZI01-3 HZODl-3 
3.70 4.29 4.88 5.48 HZI01·3 H2008·3 · • -
5.39 6.25 7.11 7.98 HZI09-3 HZ009-3"' ~ 
7.83 9.08 10.3 11.6 HZI 10·3 HZOI0-3 •.\ 

10.8 12.4 14.1 16.0 HZI 11 -3 HZDll -3 .j 
16.1 18.7 21.J 23.8 HZIIZ-3 HZOIZ-3 ;; 
21.6 25.1 28.S 32.0 HZ113·3 HZOIJ-3 - ------- - --- - ·----· ~ -- -- - ·· . ·····- -· 

FOR USE WITH NEMA SIZE 2.1.1:.C. SIZES G-K ONLY 

27.0 31 .3 35.6 40.0 -- H2D14-? i 
27.• 30.7 34 .0 373 HZll4-3 --- ' t .. 
32.5 37.7 42.9 48.2 --- HZOl5•3 , 
35.5 39.0 42.S 46.0 HZll5-3 -- ~~ ··-
42.1 48.8 55.6 62.3 - HZOl&-3 ~ 27. ,. 
44.5 49,6 54.8 60.0 HZll&-3 "I ll '. -, - ~ . -~, -' .. 71 
50.6 58.7 66.8 74 .9 --- HZOl7-3 ·: ,·, 
58.0 63.6 69.3 74.9 HZI 17-3 -- ·v,.~ ·-·: lo 

FOR USE WITH NEMA SIZES 3-4, I.E.C. SIZES L-N ONLY 

18.0 20.2 22.3 24 .5 --- H2018·3 .; 
24.6 27.6 30.5 33.4 -- H2019·3 ~~ 

' 33.5 37.5 41.5 45.6 -- HZOZD·J ,, 
45.7 51.2 56.7 62.1 --- HZOZl·l J: 27. 
62.2 69.7 77.1 84.6 -- HZOZZ-3 ·i '' 

84 .7 95.0 105.0 115.0 - HZOZJ:3~ . ··.::f 
106.0 118.0 131.0 144.0 -- HZ024-3 J 

FOR USE WITH SIZE 5 STARTERS ONLY 

55.5 64 .2 73.2 82.2 - HZ004-3 ·;. 
82.8 96.0 109. 122. - HZD05•l j ' 

123. 143. 163. 182. - HZ006-l .! 27. , , 
' 152. 176. 200. 224. - H2007-3 : • 

222. 257. 293. --- - HZ008·3 -~ 
FOR USE WITH SIZE 6 STARTERS ONLY 

165. 192. 218. 245. -- HZDD5-3 ~-
' •J 246. 286. 325. 364. - HZOD6-3 1 27. ·j 

30•. 352. 401. 449. - - HZOOl-3 ~ -:~·- ~ 
444. 515. 585. --- --- HZOOl-3 ' 
0 For molOf tull loilcJ amperea belween haled vatues. adtust dial clocll••H fof htgher 

o, coun1erclockw11e ro, lowe, motor cuuenlt. The cuuenls lisled 1,e k>f 1.0 and 
1.15 aervice ta, 10, motu,1. A poau.on ldluatment ia p,ovMJed k>t O HfwtCe tacao, 
tnOl<lfl. 

E-11 
.:.T•N 

63 
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Power and 
Perforinance 
1. Jnstructed with high quality 

silicon steel lamination to mini
mize core losses and increase 
efficiency. 

2. Designs incorporate precision . 
wound coils for improved 
regulation. 

3. Primary fuse blocks and sec· 
ondary fuse kits available and 
easily adaptable. 

4. Series-parallel connecting links 
save wiring and labor costs. 

5. Sturdy glaslic terminal panel 
protects the coil from I oreign 
objects and mechanical 

· damage. 
6. Copper windings on all groups. 
7. 130°C Insulation class. 
e. Wire retention on both primary 

and secondary terminals. 
9. Welded construction eliminates 

core boll shorts and provides 
rugged one piece construction. 

1 O. Mounting plate adapts to var
ious mounting dimensions. 

11. Voltage regulation exceeds 
. NEMA requirements. 

12. UL Listed CSA Certified. 
13. Attractive finish, nameplate, 

and design features enhance 
the end product. 

50to2000VA 
(Jumper Link Connection• Awallable 

on 50-150 YA Unlla) 

Specifications and Dimensions 
!\II Transformers Listed are Carried in Stock 
]ROUP A @ Listed and @® Certified 

_f>'lmary Volta - 120 a 240 Seoondary Volle - 24 ·· · 60/IOHI Primary Secondary Secondary 
·,,i •', , . ' ',)',• " FuHBloek fuH Kit FuaeSla 

rualog VA Output Dlmenalona (lncheal Weight Part No. Part No. 24Volta 
I . Rating Amp• A B C D E F (Lba.) -

TA-2-81141 50 2.08 4.35 3.00 2.59 2.50 2.13 .22 X .50 4 PL-112700 PL-112602 31/,o amps 

TA-2-81142 75 3.13 4.84 3.00 2.59 2.50 2.61 .22x .50 4 PL-112700 PL-112602 5amps 

TA-2-81143 100 4.17 5.00 3.00 2.59 2.50 2.81 .22x .50 4 PL-112700 PL-112602 6V.amps 

TA-2-81144 150 6.25 4.90 3.75 3.21 3.125 2.625 .22x .50 6 PL-112701 PL-112602 10amps 
TA-2·81146 250 10.42 5.08 4.50 3.84 3.75 3.05 .22 X .50 9 PL-112702 PL-112601 15amps 

TA-2-81148 350 14.58 6.12 4.50 3.84 3.75 4.06 .22x .50 13 PL· 112702 PL-112601 20amps 

TA-2·81149 500 20.83 5.90 5.25 4.47 4.38 4.19 .31 X .50 16 PL-112704 PL-112601 30amps 
TA-2-81150 750 31 .25 . 7.49 5.25 4.47 4.38 5.25 .31 X .50 24 PL-112704 - -
TA·2·81151 1000 41 .67 6.66 6.75 5.72 5.75 3.81 .31 x .50 26 PL-112705 - -

iROUPB 
Primary Volta - 240 • 480, 230 • 460, 220 x 440 Secondary Volta -120, 115, 110 50/&0Hz Primary Secondary Secondary 

fuHBlock FuH Kit FuH Size 

Catalog VA Output Dlmen1lon1 (lnche1I Weight Part No. Part No.· 120 Volta No. Rating Ampl ,. 8 C D E F (Lbl.) 

TA-2-81210 50 0.42 4.35 3.00 2.59 2.50 2.13 .22x .50 4 PL-112700 PL-112602 'Y,o amp 

TA-2-81201 75 0.63 4.84 3.00 2.59 -2.50 2.61 .22x.50 4 PL-112700 PL-112602 1 amp 

TA-2·81211 100 0.83 5.00 3.00 2.59 2.50 2.81 .22x .50 4 PL-112700 PL-112602 1v. amps 

TA-2·81212 150 1.25 5.09 3.75 3.21 3.125 2.810 .22x .50 6 PL-112701 PL-112602 2amps 

TA-2·81213 250 2.08 5.57 4.50 3.84 3.75 3.05 .22x.50 9 PL-112702 PL· 112601 31/,oamps 

TA-2·81200 300 2.50 5.57 4.50 3.84 3.75 3.13 .22x .50 10 PL-112702 PL-112601 4 amps 

TA-2·81214 350 2.92 6.32 4.50 3.84 3.75 3.83 .22 X .50 12 PL-112702 PL-112601 •½amps 
TA-2-81215 500 4.17 6.30 4.88 4.15 4.06 3.81 .22x .50 15 PL·112703 PL-112601 6¼amps 

TA-2·81216 750 6.25 6.59 5.25 4.47 -4 .38 5.13 · .31 X .50 23 PL-112704 PL-112601 10amps 
TA . 1217 1000 8.33 6.83 6.75 5.72 - 5.75 3.69 .31 X .50 25 PL-112705 PL-112601 12amps 
TA-2·81218 1500 12.50 7.99 6.75 5.72 5.75 5.75 .31 X .50 43 PL-112705 PL-112601 15amps 
TA-2·81219 2000 16.67 8.4-4 6.75 5.72 5.75 6.38 .31 X .50 49 PL-112705 PL-112601 20amps 
TA-2·81220 3000 25.00 8.85 7.50 8.25 6.50 7.52 .-406x .813 70 PL-112706 - -
TA-2·81221 5000 41 .67 9.2-4 11.92 9.34 6.75 6.25 .406 X .813 125 PL-112707 - -

E-12 
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22.5 mm INDUSTRIAL PUSHBUTTONS AND INDICATING LIGHTS 241 
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~· 
' 

:..-- . 
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SPECIFICATIONS ------------1 n tern a ti on a I Standards and Approval 
• UL listed - File #E131568, Guide #NKCA. 

• CSA Certified - Class #3211 03, 352C, 54094. 

~ • UL508. I.E.C. 337 (8S4794), VOE0660, MTTA, NEMA. 

, ,.-.nvironmental and Operating Conditions 
• UL listed (NEMA) Type 1, 2, 3, 3A, 4, 4X, 12, 13 

when mounted in enclosure rated for those same 
applications. 

• I.E.C. 529 - All operators IP65. 

• Ambient Temperature Range: 
Operating: -20°C to 60°C (-4°F to 140°F) 
Storage: -40°C to 80°C (-40°F to 176°F) 

Contact Block Specifications 
• I.E.C. 337-1-AC11/DC11 . 

• UL486E - Terminal secureness test 

• IP20 - Fingerproof protected 
(shrouded) terminals. 

• Positive drive operation on NC 
contacts. 

• 1 NO, 1 NC, 1 NO Early Make, 1 NC 
Late Break, 2 NO, 1 NO-1 NC 

• Solid or stranded wires, single or in 
pairs, between AWG 12-22. 

CONTACT BLOCK RATINGS 
Ac - UL Type A600 De - UL Type 0600 
120 240 •80 600 125 250 •40 600 

M~e and emergencv. 

~

• · 111te11up1111q_capac11y 60 30 15 12 0.55 0.27 0.1 0.1 
--'4011nal Load l11eak 6 3 1.5 1.2 0.55 0.27 0.1 0.1 · 
; ;ootinuous Cu11e11t 10 10 10 10 2.5 2.5 2.5 2.5 

''. 

Pu•-lnU.S.A. 
00 

. :· , .. 

GENERAL DESCRIPTION 

, \ ,, 

Lighl Unils and · 
Con1ac1 Blocks · 
Secured 10 
Mounung Adaplet · · ' 

WilhOul Tools. --: -. ~ 

Culler- Hammer's 22.5 mm Industrial Heavy Duly Push
button line offer$ functional, smartly styled illuminated and 
non-illuminated pushbuttons, selector switches, indicating 
lights, mushrooms, twist-lo-release operators, enclosures 
end wobble sticks. Complete line also includes transformer, 
lull voltage and LED light units, a wide selection of conlact 
blocks, aluminum and plastic legend plates and acces
sories. The operators are available with either a traditional 
chrome or new matte black front-of-panel appearance. 
The space saving design and modular construction of the 
E22 line makes on-the-job assembly last, and simplifies the 
stocking of bolh components or complele devices. 

These devices are 600 V heavy duty industrially rated -
watertight, oiltight and corrosion resistant, and meet inter
national standards and approvals for easy exporting. 

The operators mount from the front-of-panel in an 
unnotched 22.5 mm (7 /8") diameter hole, and are secured 
from lhe rear by an octagonal mounting nul 

PAGE GUIDE 
CatalO!J 
Numbtf Paye Number 

EZZA 244, 259·260 
B 2•3, 245, 258·259 
C 257·258 
D 245,259 
E 242, 252 

EZ2ED 2•6,252 
f 2•4 
FD 246 
G 243 
GD 246 

E2ZH 24• 
HD 246 
J 242·243, 252 
K 248. 260 
L 242, 252, 258 

E-13 

Calaloy 
Number 

EZZLL 
M 
ML 
N 
r 

EZZR 
s 
T 

. TL 
V 

EZZW 
X 
y 

Paye Number 

2•3, 252 
242, 252, 259 · · 
243 , .:: , 
244, 254, 256 · . ,; 
242, 252, 254,258·259 'i 
245, 251 , 259 
249 
24•, 253 
245, 259 
247,253,258 
249,259 
247, 253 
250 

E.:.Y•N 
241 
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22.5 mm INDUSTRIAL PUSHBUTTONS AND INDICATING LIGHTS 253 
7/1/'JAJ - ------ -- ·-. . .... ... . 

· indicating Lights and Selector Switches 
Complete Devices 

FILE m 
INDICATING LIGHT OPERATORS WITH STANDARD LENS- UL LISTED (NEMA) TYPE 4-4X-13 

. ..-Including Light Unit with Lamp. Components overpacked in a single carton. 

Supply 
Vollaye 

Lens 
Col°', 

Catalog 
Number Price 

WITH TRANSFORMER TYPE LIGHT UNIT 

120 
120 
120 

24 

Red 
Green 
Amber 

._., 
-,, :, 1, 

WITH FULL VOLTAGE LIGHT UNIT 
Red EZZH2X4 

$52.10 

Approximate Dimensions mm (inl 
fo, Rear of Panel Exttnsion, 

Sejt 1'191 251 

q f12,s 
!l iim 

16 
IOUI 

I};, ,..-------.--W_IT...,H_R_ES_IS_T_O_R_U_N_IT _ __,. __ ____ 
-~ 120 Red EZZHZXIO 

120 Green H3XIO 36.10 

24 Greetl H3X4 
24 Amber H9X4 32.60 120 Red HZX8 

120 Green HJXB 
120 Amber H9X8 

120 Amber H9XIO 
PRES-TEST - EXTENDED ILLUMINATED PUSHBUTTON 

WITH 120 V TRANSFORM.EA LIGHT UNIT AND 
PREWIRED 1 NO - 1 NC CONTACT BLOCKS 

120 
120 
120 

Red 
Grnen 
Amber 

Chrome 
Bezel 

EZZTZX27 
T3XZ7 
T9X21 

Black 
Be,el 

E22TIZX27 
TBJX27 
T89X21 . 

76.10 

;···· -· -;·· ····'.['m --r : : [" 1ll 
! : 1 11 Il l . ' '. ~ ·------· ----- -- r-110~,1 

.JELECTOR SWITCHES- NON-ILLUMINATED - UL LISTED (NEMA) TYPE 4-4X-13 
Black Lever - Including Contact Blocks. Components overpacked in a single carton. 

CHROME BEZEL 

•• 
•• 

DISCOUNT SCHEDULE ICD· I 
Pt,oted ut U SA 
GO 

BLACK 
BEZEL 

Contact Sequence 
0 = Circuit Open 
X = Circuit Closed 

Left Center Righi 

~ CO) fl) 

0 X 

X 0 
. 0 X 

X 0 
0 X 

X 0 0 
0 0 X 

X 0 0 
0 X 0 
0 0 X 

Contact 
Block(s) 

TWO POSITION MAINTAINED 

1 NO Black Knob 
lever 

1 NO - I NC Black Knob 
Lover 
Knob 
Lever 

THREE POSITION MAINTAINED 

2 NO Black Knob 
Leve< 

2 NO - 2 NC Black Knob · 
Prewired Lever · 

,, ' 

~ .. 

;: 
$23.80 .) 
. 23.80 ; 

. •j 

34.30 ; 
i J4 .30 , 
"34 30 / 
' 34:30 ·: 

Circuit @, ~ Ei) c@ FOUR POSITION MAINTAINED 

1 - 2 
3-4 
5-6 
7-8 

X 
0 
0 
0 

0 
0 
X 
0 

0 
0 
0 
X 

0 
X 
0 
0 

4 Pole 
Rotary Black 
Cam 

Knob 
Lever 

' ' . ~ . ' .. 
/. · · ii·. ·· · · , 
:tllU!l:Ji )mm; 
' ~QJJI !' ~cll!Ill, 
I' > ,,, ' ;.... ' 
. ' .· l?• ,,1 ., , I ' L: u~---~-'-- -:...... __ _ 

DIMENSIONS, See Coo1pooenl Listings LEGEND PLATES, l'11u 254-25& 

E:.T•N 
25J 
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• lnputvoltage 1~~60~~LTAGE H.q~t~u~~!tyEc~~ i~':}~fm Cramer .@~-
• Permanent m•gnet motor for accuracy; • No. 6X144 3½" model hH NEMA stan• ·:.;:•-\ ·. 

:z:50msec per st•rt stop, lOOo/. when run• dud round •nd squ•re det•chable bez• _·_.' :.(:-, .. ~18084 • 16385 
ning at normal frequency els ._:, .• ,: · · . 

• Luge, euy,to-read numbers-whole · : ::::',. 635 and 636 Seraes--Flange Mount 
numben are white on black, decimal • lncludea 22 gauge wire leads 6" long ,,,.,,,: ,... - . 
numbers black on white • Mounts in 2¼" dl•meter hole; mounting >·\ ,-:; -~•".• Hour and Minute Types 

• Housing material high impact black sty, hardware included !;';:,'.:'~::' -: .P.ower Dissipation-3 Watts 
rene ~)h::·· 

.. : :~:~ . . HOUR METER SPECIFICATIONS AND ORDERING DATA --~-·•-· _;.·:('·: .. ,,..--,---.,,,.,..--------------,,-------- ----- - --,-- ·:~~::. 
Regluen El•IIHIII Beul LHtlll Ire_, C••••• Stecll Sh111. :,.-::• Ti•• U11 1 e: I heel Baell el Beul M• lllel Ne. Lill hell WL .,.,_, 
---"-------'------------------------- -.- r ·: 

PUSHBUTTON RESETTABLE ELAPSED TIME INDICATORS 
9999, 9 Hr• 2½" Round 6X141 $70.15 $56,12 0.8 
9999.9 Hra 2½ Square 

3,y,.• 
3;·,. 

636X 
636Y 6X143 70.15 56,12 0.8 _.:- · ... -. ·. 

NONRESETTABLE ELAPSED TIME INDICATORS 
·-·~· · .. ·• .. :: .. •' 
-~ ·":::· 

99999, 9 Min 2½ Round 2o/• 635G 6X136 30.25 29, 00 0.7 
99999.9 Hra 2V. Round 2o/• 635G 6X137 36.25 29.00 0.5 
:t_9_9_9_9-.9-M-ln_2_.,., __ S_q_u_u-re ____ 2_o/._4 ____ 0_3_5_K __ 6_X_1_3_8 _________ 0_.7_ ::'./'.( '. ,'..' 

~~9.9 tlra 2.,., Square 2:Y. 635K 6X139 0.7 ... .. 

*=~·Lt\ ~::: · 

)9 l.9 Hra 3n Rd. & Sq. 2o/• 635£ & S 6X144 -13.:!!! 0.9 :,'. 

E-15 
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Through-Type Terminals 

' 
• •• 1 · .. ~.: ... ., . 

SelecUon and ordering data . :: ~-: . .-~ .. i ··(·!~·;:·.'; :·: . ~ .. -
~ '· :' 

.... ~ .. - =' . . 

Oimen&oonstnvnl 1.,...,...w• 1/ollage Conlon- Ila· C.lelog loll S-d 
eo.-we ••W'II lol0US -,i,iy No. Puce pod< 

CUllffl - heh 
A nvn s Cly. 

Through-type·1erminals with insulaling body of molded lhermoplaslic, narrow version, wilh screw terminals on both sides 
1 ........... ,2.1 26 S,ngleie,moneJ s.s IWAI 2111 0.78 100 

~•1~ Broc• ol """ 
16.6 IWAI JOI 2.20 50 

•22-12AWG 60011 Broc• ot oen SS.4 IWAl~I 7. 10 2S 

M 4111-12 AWG tme,lled I ... 101 
solid AC 75011, Song1e1e,mone1. - s.s nA1on-1a,11 0.9S 100 
0.6 D4 mm' DC IIOO 11 .....,..,_ Acce11ooe1: 
0.S-,,D2.Smm' a ...... 1 IWAI UO 0.40 100 

St...,IIOflorllf,gleWffWltl •WAlut 0.26 100 

26 Lon11,uator 
2 ... - NAI- 0.BS 100 
31tfllWIIII IWAI~ t . 12 100 

10 ... - •WAI- 2.4S 100 

c- - -,w,g .,,,,. IWAI 110 0.28 100 
- • IOI onocflploon •WAI- 0.32 100 

10 lell llOCket 2.3 1111 IW~IIM 0. IS 100 

1 .. .-.., •• 3S Songieltfnw,el 6.S IWAI 011•10011 0.90 100 

r:;4twi 
5,ngielefnw.al. - 6.S •w,u 011-1eo11 1. 10 100 

•1&-I0AWG 600 V 5,nplelefnw.al, g,-~ 6.S IWAI Dll•ll'011 2.70 100 
41 ll-10AWG 

~ j 
...., AC 750 V, Acce11w••· 
0SD6mm1 DC tlOO II ltau• I IWAl UO 0 40 100 .....,..,.,_ s .... , .... IWAI UI 0.26 100 
o.s ,_. to 4 mm' 3S Llllk IAIIS IOI 21efllWIIII IWAI-. 1.00 100 

31efmonell IWAI 111 1.20 100 

10 ... - •WAI~ 3.0S 100 
10 ca.., ..... -,w,g .,,ow IWAIIII 0.30 100 - whole , to, w,oc,opoon IWAll•2 0.JS 100 

le11 IOCkel 2.3 CM •WAIIIW 0 IS 100 -
l•ffWIII Ille I 47 Singre iernwlll 7.2 IWAl 211J 1.20 100 

-. _., __ 
Iliac• ol ..... 21 .8 IWAIJOJ 3.30 50 

:-1 • 14-tAWG o»t' S.,..wnw.al. - 7.2 •WAI Dl1-1atf11 1.46 100 
4! 1'-t AWG - solid /IC. 1 -·-••= II 0.7S-' to 10 mm' DC IIOO 1w, ... I IWAt 121 0 •6 100 

J •• Loni!•- to, 211f- IWAl IM1 1.07 100 .....,..,_ . 31tf- IWA1 •44 us 100 
I .S111111' to6mm' . 10 ... _.... IWA1•1 3.36 50 

Cove,_, wa,,w,g OIIOW •WAI Ill 0.3S 100 

- - IOI WIICI"'"°" 
IWAll•2 0.30 100 

1 .. .-..,. 11 79 S~iermonel 10 NA1204 2.00 50 

II 
Brock ol IIWte JO ,w,,,,_ S.70 50 

"N 12-4 AWG 600 II Slll{lle1etmonel. - 10 IWAI Dll• 1N1t 2.37 50 
@ 14-6AWG 

solid - ,w..- AC 750 II, AecallOf .. l . 
' ..... 102~,nm-: 0C IIOO 11 e.,,.., I 8WA1121 0.46 100 

82 l""' ,1111 to, 2- IWAIM2 2.00 50 .....,,._ J ............ •WAINS 2.70 50 
2.~ ,_. to 16"""' 10 ... _.... IWAlaJ 6.80 so 

Covet Wltll WllfWIO IIIOW IWAl 112 0 48 100 

1.,...,...w,>1 120 Single 1e,mone1 16 IWA12111 3 40 so 
,....-SI--. Brock ol ll"llte 48 IWAI- 9.6S 20 

NJ 
• 10-1 AWG 600 II Single lefnwlll. - 16 IWA l 111•111111 3.68 so 
@ 12-2 AWG 
.-011C11w.,_ AC 750 V . Acc111oue1: 
4 mm' ID~ lllfft DC 110011 &an• I.S NAlln 2.76 2S 

13S Loni!•- to, 31er- IWA1- 4.!14 20 ....,..,_ ,o,.,_ •-1- 13.3S 20 
6,-' 103~"""' 

ea.., - wa,,w,g - IWA1 HI 0.57 100 
-

E-16 
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lo 

lo 

NON-HAZARDOUS 
AREA 

POWER 

GROUND 1 

NEUTRAL 2 

HOT 3 
FLASHING ALARM 

OUTPUT 4 

PUMP 1 
OUTPUT 5 
PUMP 2 
OUTPUT 6 

PUMP 1 SEAL 
LEAK OUTPUT 7 
PUMP 2 SEAL 
LEAK OUTPUT 8 

REDUNDANT OFF. 
OUTPUT (OPTION 4) 1 9 1 

NON-FLASHING .,_ - --f 
ALARM OUTPUT (OPT .2) 1 10 1 

NON-FLASHING .,_ _ --t 
ALARM SILENCE (OPT .2)~ ll ~ 

( TO TERMINAL 1) - -

ALL OUTPUTS 120 VAC, 60HZ. 
lSOV.A. MAXIMUM EACH. 

8 1 /2 II 

7 1 / 2 II • 

MADE .IN USA 

INPUTS 

15 

16 

17 

18 

19 

20 

21 

22 

I 23 I 

L - - .J 

WHC-SD-W011 H-OMM-00 1, Rev. 0 

i . I 

l 
i 
I 

INTRINSICALLY l I 
{ 
! 

SAFE INPUTS G 
COMMON ( GND.) ! 

; 

ALARM 
INPUT 
START 
LAG 
START 
LEAD 
STOP & 
ALTERNATE 
PUMP 1 
SEAL LEAK 
PUMP 2 8 1 / 2 II SEAL LEAK 

GROUND 

REDUNDANT 
OFF (OPTION 3) 

o I I 
!@LISTED!~ 

3 l/8 11 DEEP (EXCLUDING TERMINALS) 
4 11 DEEP (INCLUDING TERMINALS) 

ACUNATOR MODEL 3001 - ELECTRONIC INTRINSICALLY SAFE RELAY SYSTEM 

DUPLEX PUBL. NO . 300132 

.~ec,inc. 
5485 N. W. 22nd Auenue 

Ft. l.oudcrrdale. Florida 33309-2181 

NOT TO SCALE 
E-17 
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- Gutec,inc. 
5485 N. W. 22nd Auenue • Ft. Lauderdale, Florida 33309-2781 • (305) 486·1588 

ACUNATOR PERFORMANCE TESTS 

1 ) A la rm Ou t p u t Lo ad T es t ( La mp Lo ill 
The alarm output is rated at 150 VA, bu t was tested using 
a 400 watt lamp for one million cycles a t a rate of ap
proximately one cycle per second. 

2) Alarm · Output Load Test (Using Size 4 Starterl 

The alarm output was tested using an Allen-Bradley size 4 
_starter for 500,000 cycles at a rate of approximately one 
cycle per second. 

3) Full Function Cycle Test 

For the full function cycle test, the loads used were 400 
watts on Alarm Output and an Allen-Bradley size 5 starter 
on each pump output. 1-.'ith these output loads, a full 
function test of 500,000 cycles have been performed a.ta 
rate of 4 cycles per minute. 

_ 4) Minim um Current Tes t 

The outputs of the Acunator will not switch on or off 
properly with an output load of less than 15 MA. A lOK OHM 
resistor additional load would ensure that the output load 
turned on and off reliably. 

5) Minimum and Maximum Operating Vol~ 

The minimum supply voltage is 95 VAC and the maximum supply 
voltage is 140 VAC. 

6) Temperature Tests 

The Acuna tor and Acunex (all models) wi.l 1 operate properly 
over the temperature range of -20°C to 60°C (-4°F to 140~F). 
A high Temperature Test of the controller output loads at 
150 watts and cycling on a full function cycle test has been 
performed satisfactorily at a controlled ambient temperature 
of 60°C (140°F). 

7) Miscellaneous Tests 

.-
\ 

' 

(a) Maximum Inrush current per output is 100 Amps for one 
c ye 1 e of 60 Hz. 

( b) Noise immunity: For non-intrinsically safe applica
tions, input wiring . may be run with motor power wiring 
from 8,000 to 11.000 feet using 120 VAC single phase 
motors and from 4,000 to 6,000 feet using 230 VAC 
single phase motors. For three phase motors up to 
6 O O v o 1 ts • runs of up to 1 0, 0 0 0 feet a re a cc e p tab 1 e • 
See publication No. 254 for details. 

·E-18 
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omRon 
GENERAL-PURPOSE RELAY 

Small, General-purpose 1 OA Relay 
,-. r Various Applications 

• FEATURES 
• High shock and vibration resistance 
• Arc barrier equipped 
• High dielectric strength (2,000 VAC) 

• AVAILABLE TYPES --· .,_ ---- ..... -.... ~---- ...... ---. --- ___,. ..... ...... 
~!.... ~!.!-~• .... , ...,, Lft &,UI ' 

""" ""' ~!_ "'"'--'-' :"','---+--''"' .::"c:""::'c_-1__.:_= :::..- ~ = 
.-. • ._JPOJ 1,,r)-1.11 1.'111·"1 

LUl-UI , .. ., uu1 t..YJll ·UI 

LYJ•1.1t I - 1-----1.~-=;;_; ~:~~,':,.,,.--+-'' -""-'-'·US;;;..._+-"-'=--'--'---
.. ., .. ..,. ..... ,u, .... ,,.us 

t___:_ 

,ca ~::: ::::: 
Lt1l•U1 ... , ....... ""•' ·•'-" ~· ""' .. WI --- - ... , 

~~~ -- - ... , ··- 1,.YJIIMII ... , !,.1'--11,1· LYU:•111 ... , L U ·OUt ... , ~-~ --- - \.U•OUI ~-- r-- - -- ... , t.Yl·O-UI 

LYH lkll ... , t.Y&.0-UI .. . ,.,.o-ua --- --- ... , 1.n•O>UI 

.... ~---- - .... , l.'U .. OJ·UI UIIN-OJ.UI ... , &,Y O JUI ,_.,.._ ::..., ... , L't'JfJ-UI -- ... , 1. 'flll·W 
t.YUIH,. ... , .. ., .. , ..... \.HIIJUI --- _.., ... , 1.t'Jt,--UI -----·- - ... , 1. Y .. i-.ut 

, .,11,,..ut 
t.Ult,..,W 

Klh•n placing your ard•r. •dd th• d•iir~ 
coil valrav• ruing liir•d in .. SPEC/FICA· 
TIONS .. ta th• P•Tt numb•r 111 shown 
IJlllow. 

LY1 -US ·!O~ 
Coil ra1ing 

----------omnon----------
STANDARD TYPE 
• SPECJFICATI.ONS 
• COIL RATINGS 

A•1Mcw,.,.. '-Al ... · .. :.• ··~~-· . , ., .. Coll_ ..... -I IHI .,_; :.J ..... t "': :•::.: '-i=~ -~~~.~:-ii Aa1M SPOT.Dl'OT ]POT 4POT - ,:Y'!I ·uu .- ... ' SPOT.Of'OT f '. :JPOT .... ~-.. uor '#" ,--. . -~ r..• . • .. _,.., ... 
... ,_ ........ .... ,_ .. ' ·. ./J~;.j_ ;~{!~-... 

. .OT}' ,,~ ·T ,: A,-- ,.,_ ,.,_ ,.,_ ,.,_ :IN>r. IVI -- ~· t j;..·;;-;;;;;;i-;,;;:...-r -· _,, -· -- OPOT 
4POT ' ..... ..... ..... , .... ..... , .... .Dl'OT .,.,~: .. . .. OFF OH Off ON . OFF ON , . . . . ... ... ·::'. ·•;: ':" 

6 214. 1 18] ]10 2 70 la ]JO 12.2 11.1 5 0.04 0.08 003 0.05 0.02 0.04 --· 12 106 5 ill 159 IJO 1119 170 .. 24 20 0. 11 O.ll 0.12 0 .21 0. 10 O. U 1.0 •• ---· App,o• . 
AC 24 Sl 8 ., 80 67 tl I 80 180 100 71 0.69 I.JO 0 .44 0 . 711 O.JI 0.67 JO 1.2 ' ... 1.9510 50 JS. I 22 )8 Jl 46.1 40 1N •ro ]50 l .22 5.66 2.2• l .81 1.74 , ... m•. - 2.0 2.5 120 10.8 9.2 11.l 14 .I 19.0 16.4 •.•JO 2.:ioo 2.200 1900 ll.40 II lQ. I 11.l 19 ,f.pp,oa. 

240 5.4 46 9.4 8 11 .0 9.1 11.790 10.400 9.000 71. 70 Ill.I JI.I 74.1 ll.2 IJ.4 8li 110 0 .8101 . 1 ...... -II 150 234 240 40 2S.7 25 0. 16 O.ll 0 . 11 0 .21 0 .09 0.21 
12 75 112 llQ 160 107 100 O. ll I.JI 0 .45 0.91 O.J9 0114 10 App,o• . AlaPI••· AoQ,o• . DC 2• J6 .9 SB.I 69 150 410 ]50 l .211 !1.72 1.89 l .11 I .U 2.91 ....... 0.9 ... l ,S 48 18.5 28.2 JO 2.100 1. 100 1.600 IOI 21 .0 a.u ll 9 6.] 9 ll .1 

110 10 I] 16.I' 11 .000 I .SOIi 6.!IOO 45.1 Ill 2 2911 ~ .] l2 6l J 

NOTE : TM,.,..,,.,..,.,., , c&W ,ett11MCe .,..,ndr.lC--,c••• ........,..,., cOtt ttmPM••w••• 13•, "''" 10M1.nc• of • 161'. -20'111 lor ACr11N wn••• 1111' fo, DC1a1edcw,.,.,. 
Nld I 111', IQI' l • led ,_. , .. 111.-.:•. 

• CONTACT RATINGS 

~ 
:J, .,. .. i;,:,. SPDT. ,,'i:;.(,-~·( ·" ' r.:• ·•.,1. DPDT.3PDT.4POT·,!•~; -

Rni1dve load :. .. ~, ... ~ Rnllllw load (· · Inductive load 

(p.l.,?LSW-11 Ip I •II-,.,,,~ . (p.l.•0.4 ; ·'..-, , .(p.f,-0.4 • . ~,.-1 :: ... . -:,.I< • .,,.,!_ 

lJR•7m,. I · · • ···.-.:{1. J: ... ~-~. #- UA•7mt. l .. ~ .. 

~led load IIOVAC t5A ltOVAe IOA 110 VAe IOA 110VAC7.5A 
24 voe 15A 24 voe 7A 24 voe 10A 24VDC5A 

,try current 15A 10A 

Max. ~ratlne vohaoe 250 VAC 
121i voe 

Max. OfMr• linQ curren1 t5A IOA 

Mix. ,wllching Cat)Kily l ,700VA t,IOOVA l , IOOVA SJOVA 
360W t70W 240W 120W 

Minimum permi11ible 
5VOC tOOmA lo,uJ (rel . valual 
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SPECIAL APPLICATION INCANDESCENT 
AND FLUORESCENT FIXTURES 

- INCANDESCENT VAPOR-TIGHT FIXTURES 
0Hlgned for heewy•duty, nonexplo1lve 
enwiranmenn, Da}'U)D vapor resisuol io• 
c:aodesc-eot fiXLures are also ,ued In 
weather•uposed, hiCh traffic areas. 
These Include processioc plants, cold 
stora11:e. foundries. factories, loadlDC 
doclu. railways, tunnels. bridces and 
walkway5. ftec:ornmended for use wbencv
e r vibration. dust. or moisture are In• 
valved. UL Ws~d for wet loc.itions if in• 
st..1llation has a weatherproof outlet box. 
If not, u.te No. 2V56i outlet bo1 1not in• 
duded) to quality 6.tture for wet loc:atioa. 
Da}'U)n braocl. .. · 

Die cut aluminum hou1in9 is heavy-duty. 
Cont..1in1 prewired pon:elaiD ,oc:11.IIL and 
u• lont •ire leads. 

Fully encloMd and gHketed wllh heat 
resuunt ctau globe and screw on cast 
aluminum guard. Uses muuuum 100 wan 
i.Dc:andesceat bulb, not included. . 

Ceiling Mount No. lVS..S Filrt\lN 4ts on 
standard J'n' round aod ocucon and 4• 
round boxes. 

Wall Mount No. lV5&6 FiJm,,. fits on stao• 
dard _.. rouad and oc:tacon boxes. · 

· - ·-· .... :.. .• ·- . : · INCANDESCENT RXTURES ORDERING DATA ·.::.:.::-

Pendent Mount No, lV804 · Fin,,,.. fits OD 
sundard .Lr." conduiL Fi.Ji:Nre baa Upped 
v .... NPT hub. . 

flll•e J.,e 

Celll"J Me11• t 
Wall e1111t .. .............. 

Neitil 

9.._ •• 
1•~,. 
e•· .... 

DUSTNAPOR RESISTANT FL 
• Noncoff'll• ive fiberglea1 body fw Indoor 

UM only, UM In kitchen•• hied proc
lng plentl or whe,.. Mnhation la Imper
rent 

• Completely ... 1ec1. fully gaaket-4 to ,._ 

Wi•1~ 

5'1/• 
.. ¾ 

lleci IA•• llel lacl•••• .... U• 1 ... Leu U 

2Y5&5 MS.70 $24,42 $19. 75 
2Y5&& sa.~ 30,55 24,71 
2YS04 4Cl.6CI 25.51 :Z0.&3 

RESCENT FIXTURES 

I 
Md Gun end moi1n,,.. 

• .,... ra"'4 a.Hast: clNr acrylic diffuMf' 

• 120V, 60 Ha. UL Ll•t-4 H witable for 
demp location•; IBEW L..bel 

• No. 4Vl71 for 1u1penalon m•untt119 enly 

IA•--• •••IMIM A•atee1 .. .... ....._, 1e.,., . u.. Dlaie•., la . Stecll Lua la•--• 
Or,. ··- ,..,. ...... .. ,.. l w II .. .............. ••• Li•• hoi 

2 40 F40 50 122 0.73 52 8 4'Mi VT2.WDRDL1!?0V 3Y391i $69.53 $&7 •• 9 
2 7.S FIIUT12 50 122 1.-td 100 8 ·~ v-r-.!96D RD Ll!?OV 3Yl92i 166.53 12• .27 
2 · ..O F40 50 12:? 0.73 52. 8 ' '1% VT:!..00 RDLUOVLCI 3Y441" 100.70 76.21 
2 ,.s F'JdT12 50 ' 1.:2 •-~ 100 8 • 'n VT:!:9dDRLE:l 4y37~- 108.HJ 13-4,88 
2 • 110 F'JdT12HO -:w 122 2.0S 100 8 ·~ V'r.!9oHOLEl-20 4V37at 21-..ut 195,8-' 

1•1 Eoero cdicicat model It) Not naluble lor Ml• ua ••• SUia. See Ballast sec:uoa (or Slat• listin&S, (I) Eic• pccd - • aero Aviac U.li&R dcsipcd for use 
wcalJler ap1,1Ucauou. · · 

electri-flex MANY BRANDS OF ELECTRICAL PRODUCTS AVAILABLE . 

RACO brooks HollJ 
~ 

CAPITAL .BELL: 
498 NET WHOLESALE PR/CE6-W. W.GRAINGER, INC. 
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Edwards® 
AC Adaptabels 

SIMPLE 3•STEP 
INSTALLATION 

Universal Adaplaplale mounllng plate mounts directly on surface or fits any 
single-gang opening or any 3¼ #• 3Y2# or 4" octagon box or any plaster cover 
with mounting holes on 2f4H cantors. 6" & 10# bells also mount on 4" square 
box. Permits quick, easy installation in three simple steps. 

1. Pull wifes llvOUCJh spacious cenler 
hole and coooect to litQt bindiflll 
poSIS. 

2. Slip Adaplabel onlo sturdy hillillr 
and push home. 

3. Tiohlen one screw and lnslallalion 
is compl111. (On 4 lncn bell llghlen 
2 screws). 

CILII. Ila Vtlll -AC >•Mil 12 .62 

VIBRATING TYPE 340-•fl IIV 60Hz .4' 
340·4fl 4 _IIV liOHl .41 
340-4Gi (11121 24 .31 

For IIMlne. schedulino o, geaeral 340-41~ 120 .IQ 
IIMM appllcalio11s. UL IISlld. FM 340-•U 240 .031 
appro'IICI illld HEMA Sli11Mla1d. 
Supplied Cllllpltlt willl Adaplaplale. 340-lll 12 .72 

J40-0fM 16Vti11Hl -~ 
340·1#1 ' IIV liOHl .41 
J4G-IG5 11~1 74 .JS 

:J)ir'340·111!1 1211 .o, 
340-615 240 .o:is 

340-1~ 10 24 . .JS 
340-1011!1 ,~1 120 .07 
340-1011 2•0 _035 

AC 33NG5 4 24 .5 
SINGLE-STROKE 33NN5 (102) 120 .I 

TYPE 332-IGS 6 24 .5 .. 332-6N5 (152) 120 .I For I,._ PIQi'lil. llminQ, cocllnt, 
ttld-ol·cyclt lndiulor lptlliclllOIIS, 

332-10G5 10 24 .7 UL lisltd, llld NEMA slalldard. 
Slljljllitd c:GIIIPlelt wrlll Adlplilpliill, 33Z·10N5 (254) 120 .14 

EDWARDS• A UNIT DP G&NBRAL SIGNAL• PARMINGTDN, CT 0803R 
-COPYRIGHT 111117 EDWAAOS 

E .. 21 

DCCIII .. II 
VA lae.ltllla•I IOfL 

7.4 13 
7.4 22 
7.4 37 II 
7.4 !ill 
7.4 1300 
7.4 5WI) 

1.4 • 14 13 
1.4 22 92 
I .• JO 
8.4 700 
a.4 2650 

1.4 JO ... 700 91 
8.4 2650 

12 10 84 12 250 

12 10 
12 250 86 

17 5 92 17 130 

A3 
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- Installation 
Operating 
& Maintenance 
Manual 

- SUBMERSIBLE SOLIDS & INDUSTRIAL WASTES PUMPS 

-

ABS PUMP MODELS: 
AF 13 to 90 
f\F ~o.-'-\ -E.~ ..q" 
s 1 'f"\ \; '; ~ 0 ':)I.\ 

,~_;c;1 
flJR /2EP),f)l'VlJEAJT /BRT7; ~~d .JU<'T /ll3s fbfll/?s ~ 
Tf? !IU )6 IF lb/22/> ~, tQ/1 tA 
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ATTENTION 

WHC-SD-W011 H-OMM-001, Rev. 0 
The AFP & AF Series Five Year Warranty is contingent on 
proper start-up. Please read this manual carefully. The Prod· 
uct Stan-up Report form must be completed and returnea 10 

ABS Pumps Inc. In lhe event the Product Start-up form has 
not been received with the pump. please coniact your supplier 
or the factory. 

~~~~-tMc~tCQQ~QqQ&Q&tQ2Q2D20£0£Q~Q&&tQ&&&QqQ&&&&Q&&Q&&~e~~C£ ~ 

cJuJll/l!Ul/Utp I 
I/ &" 

FIVE YEAR WARRANTY - STANDARD & EXPLOSION PROOF ~ 
AFP & AF SERIES PUMPS I 

PERMANENT TYPE INSTALLATION 

ABS Pumps Inc. warrants its AFP & AF Series of Submersible Pumps to be free from defects 
in workmanship and materials tor a period of five (5) years after date of shipment to end 
customer, with approval at installation and start-up of the equipment by the Company's 
authorized on-site representative and, upon payment of the applicable percentage of the list 
price of the following parts in effect at time of replacement. 

Part Description Months After Shipment 
0-18 19-31 32-45 46-60 

Rotor & Stator• 0% 25% 50% 75% 
Mechanical Seal 0% 25% 50% 75% 
Impeller 0% 25% 50% 75% 
Cutter Disc 0% 25% 50% 75% 
Pump Hou.sing 0% 25% 50% 75% 
Ball Bearings 0% 40% 80% 90% 

. "Slato, guarantH elfectlve only ii Company's auU1onzed ~ontrol ~•Is ar~ used. 

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 lrom date of shipment lrom the Company. · 

Start-up reports and electrical system schematics may be required to support Warranty 
claims and will be required for claims on pumps of 30 h_ofsepower and greater. 
The Company's sole obligation under this warranty shall· be to make repairs and replace 
parts when necessary on products that have been returned to it or to an authorized service 
lacill_ty and found to be defective by the Company. Explosion Proof pumps (EX) must be 
serviced at a facility approved by ABS Pumps Inc. The Company shall not be liable tor any 
special, indirect, or consequential damages of any kind. Major components not manu• 
factured by the Company are covered by the original manufacturer's warranty in Ueu of this 
warranty. The Company will not be held responsible lor travel expenses, rented equipment, 
outside contractors lees, or unauthorized repair shop expenses. The Company ·neither 
assumes nor authorizes any person or other company to assume tor It, any'otmir obligation 
in connection with the sale of its equipment. Any enlargement or modification of this 
Warranty by a Representative or other Sales Agent is their exclusive responsibility. Trans
portation charges shall be borne by the Buyer. Labor charges for warranty repairs shall not 
be assumed by the Company for repairs made after one (1) year from date of shipment to 
end customer. Returns must have prior written authorization lrom the Company. 
This warranty shall extend only to the original Owner, and shall not apply to any products that 
have been -repaired or altered without the Company's consent or have been subject to 
misuse, accident or neglect, or have been used lor pumping other than raw sewage or similar 
non-corrosive liquids. . 
NO OTHER WARRANTIES EXPRESS OR IMPLIED, INCLUDING IMPLIED WARRANTIES OF 
MERCHANTABILITY ANO FITNESS FOR A PAATICULA~ PURPOSE, WILL APPLY . 

F-3 

--

-



SECTION I 
1-1 INTRODUCTION 

This manual was prepared to assist you in the 
correct installation, operation. maintenance and 
repair of your ABS pump. 

Please read it through carefully and make certain 
that you are familiar with the contents. ana that the 
recommenaations in the chapter on installation and 
operation are fully unaerstooa before running tne 
pump. 

ABS pumps have been designed to minimize 
maintenance. However, regular checks will ensure 
longer life and greater operating reliability. 

WARRANTY: No repair work should be carried out dur
ing the guarantee period without prior factory approval. 
To ao so may renaer the guarantee voia. 

PUMP SERIAL NO. : In all correspondence and reports, 
make certain that the pump serial number is given. 

1-2 DESIGN OF PUMP 
The ABS AF type submersible pumps are designed 
to operate in installations handling raw sewage, 
industrial waste or other liquids and sluage where 
suspended solids are found witl'lin the medium 
being pumped. 

The motor and pump form a close coupled, fully 
submersible, watertight unit 

The squirrel cage induction motor is insulated . 
against heat and moisture in accordance with Class 
.. F .. ( 155"C) regulations. 

Thermal overload protectors (one per phase) are 
imbedaed in the stator windings. These are con• 
nected in series and wired to the control panel so 
they shut down the pump if overheating occurs. 

The motor is protected against damage from water 
entry by an o~ chamber and mecnanical seal 
located between the volute and the motor 

, cnamber. A di-electrode seal probe located in the 
oil chamber which, when coupled to the ABS Seal• 
minder control, senses the water content in the o~ 
chamber and provides a signal which gives a visual 
or audible warning that water is in the oil chamber 
and tnat an inspection is necessary. 

On explosion proof models, the di-electrode is 
located at a low point in the motor chamber to give 
early warning ot water entry into tne motor 
cnamber. 

The bearings are prelubricated and maintenance 
free. · 

The impellers are of the single ahamel type with the 
well-proven CB (contra-bloc) system. The system 
consists of a spiral bottom plate with wave shaped 
ridges. Rags, fibers, etc. are torn or cut by the 
shearing edge of the suction inlet and clogging is 
prevented. The AF pump can also be supplied with 
vortex impellers which are especially suitable for 
4"" and 5'141 sludge applications. 
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SECTION II 
2-1 INSPECTION ON RECEIPT OF PUMP 

The shipping container shall b~ immeaiately 
inspected for damage that may have occurred in 
shipment. Exercise care in opening the shipping 
container to avoid damage to the pump. Remove 
any blocking and cushioning from within the con
tainer. Check all cushioning for spare parts before 
discarding. Visually check the pump and any spare 
parts for damage. Check for damaged inlet and 
outlet port threads and flanges, and electrical 
wires--especially where they exit the pump hous
ing. Report any damage or shortage of parts to 
your supervisor or directly to the carrier. 

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 is not complete. If storage 1s 
necessary, tne pump should remain in its shipping 
container. It should be stored in a warenouse or 
storage shed that nas a clean. dry, temperature
stable area where the pump and i ts container 
should be covered to protect it from water, dirt. 
dust, etc. The ends 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. 

5. 

If it is necessary to store a pump for a long period of 
time. it should be stored indoors in a clean, dry 
temperature-stable environment. The pump should 
be covered to protect it from dust, dirt and water. 
The ends of the cable must be protected against 
moisture. 

Do not allow the pump to freeze. Water trapped 
during quality testing may expand and cause dam
age. If the pump must be stored in a sub-freezing 
environment. consult the factory for specific . 
recommendations and precautions. 

During storage, the motor should be rotated a few 
turns once a month. This can be accomplished by 
turning the impeller by hand. Spinning the motor will 
lubricate the mecnanical seals and prevent their 
seizing. 

Prior to installation, the pump motor should be 
rotated by hand to ensure the mechanical seals are 
free-spinning. 

Installed pumps which are idle for long periods of 
time should be jogged once a month to lubricale the 
mechanical seals. 
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Automatic Coupling 

FIGURE2•1 
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AUTOMATIC COUPLING 
WITH 

SINGLE GUIDE RAIL 

The ABS guide rail with the automatic coupling 
system ensures rapid and economical installation 
and allows connection of the pump to the 
discharge pipe by gravity. 

The guide rail base is securely mounted together 
with the discharge line on the bottom of the wet 
well. 

The submersible pump is lowered by chain down 
the guide rail; when it reaches the proper operat
ing position. it seals off the discharge outlet 
automatically by means of its own weight. 

The automatic coupling can be repeated as often 
as necessary. For routine inspection, the pump 
can be easi:y lilted by the chain. checked or 
repaired, and lowered again. 

1. Upper guide bracket 
2. Anchor bolts 
3. Pump bracket 
4. Specially shaped gasket 
5. Socket head screw 
6. Straightening vane 
7. Spring washer 
8. Socket head screw 
9. Flat gasket 

10. Flanged discharge elbow 
11. Spring washer 
12. Hexagon head screw 
13. Screw with hex head 
14. Wasner 
15. Guide rail 
16. Hex nut 
17. Spring washer 
18. Washer 
19. Guide rail base 
20. Hexagon nut 
21. Washer 
22. Anchor bolts 
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SIMPLEX 

Starts Maximum Multiplier 
Per Hour Use to Switch 

Diagram Dilferential 

4 B 
6 A 
8 B 

12 A 

Example 1 
1. Diameter of your wet well is 6 feet and you 

have determined that you want 6 starts per 
hour. 

2. Design capacity of your pump is 300 G?M. 

3. You have a Duplex station. therefore from the 
table you UH Diagram MA '" and your switch 
height di llerential multiplier is 1. 

4. Enter Diagram MA" at 300 G?M and draw a 
ver tical line to intersect the 6 loot diameter 
wet well curve {the dotted line for this exam
ple). 

5. Draw a horizontal line to the left of the curve to 
determine the ON/OFF dillerential of 1.75 feet. 
Your switch differential is 1. therefore your di/• 
lerential remains at 1.75 feet for 6 starts per 
hour. Note in the table that i i this were a Sim• 
plex station. the pump would start 12 times per 
hour (the maximum). 

Example 2 
1. Diameter of your wet well is 6 feet and you 

have determined that you want 8 starts per 
hour. 

2. Design capacity of your pump is still 300 GPM. 

3. You have ·the Duplex station. and from the 
table you use Diagram •a• and multiply tlie 
switch ON/OFF heigtlt dillerential by one half. 

4. Enter Diagram --a• at your 300 GPM design 
capacity. move vertically up to the 6 loot 
diameter wet well curve. 

5. Proceed horizontally to the left and determine 
that the new ON/OFF switch differential is 2.5 
feet. Multiply 2.5 feet dillerential by the one 
hall multiplier. (reference step 3). and the pro• 
duct is 1.25 feet. Note again in the table that 
this is half of the 2.5 feet required for 8 starts 
per hour Simplex. 

Using both charts with a-multiplier to the switch dif
lerenua1; it is possible to use all the starts per hour 
shown for either Simplex or Duplex installations. 

CAUTION! 
NO PUMP STATION SHOULD BE 
DESIGNED TO EXCEED 12 STAATS 
PER HOUR PER PUMPI 

2 
2 
1 
1 
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DUPLEX 

Maximum Multiplier 
Use to Switch 

Diagram Differential 

B 1 
A 1 
B 1/ 2 
A 1/2 

SECTION Ill 

3-1 CONTROL PANELS, GENERAL 
Electrical control panels are usually supplied with 
the pumps. although pumps may be connected to 
customer supplied panels. II a control panel o ther 
than that supplied by ABS is used. the panel must 
be wired so tna t the built -in SAFETY FEATURES o f 
the AF pumps are utilized. These safety features 
are the Saalminder probe in the oil chamber and 
thermal overload connections. 

There are many variations of control panels and i t 
is impractical to include instructions for each and 
every variation. The standard panel supplied by 
ABS is ~ ivalent to a NEMA 3A enclosure. All con
nections to this panel are made at the terminal 
strips. When control panels other than ABS' are 
used, refer to that manufacturer 's wiring diagrams 
and instruction manuals for proper wiring connec
tions. 

Mounted on the inside of the ABS control panel 
door is a complete wiring diagram and terminal strap 
diagram. The terminal strip diagram inaicates 
where to comect the float switches, water warning 
electrode lead and pump leads. 

3-2 ELECTRICAL CONNECTIONS, PUMP TO 
CONTROL PANEL 

The pumps are supplied with free cable ends. The 
connection of the pump cable should be carried out 
by a licensed electrician in accordance wi th the 
identification on the individual leads and the 
corresponding connections in the control panel. On 
dual voltage pumps, be certain tha t thtt motor is 
properly wired lor your supply voltage. See the 
wiring diagrams Figure 3• 1 through 3-9 and terminal 
strip aiagram inside the control panel. 

The electrical controls and plugs should be pro
tected from dampness and never laid directly on 
moist or muddy ground. It there is danger of flood• 
ing. they should be mounted above possible flood 
level. The Sealminder control and thermal overload 
switches (Klixons) are installed to protect the 
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. 



3-3 ABS CONTROL PANELS 
The successful and sale operation ot the control 
panel is dependent upon proper handling, installa
tion. operation and maintenance, as well as proper 
design and manufacture. Neglecting certain lunda
mental installation and maintenance requirements 
may lead to personal injury and the failure and loss 
of the control panel as well as damage to other pro
perty. 

HANDLING OF THE CONTROL PANEL 

1. Handle the control panel with care to avoid damage 
to components and to the enclosure. 

2. Move and store the control panel on its back or 
base. 

3. When the control panel is received, unpack it suffi
.ciently to inspect it for concealed damage and to 
determine that the shipment is complete and 
correct. 

4. If the panel is to be stored tor any length of time 
prior to installation. restore the packing for protec
tion during that period. Where conditions permit, 
leave the packing intact until the panel is at i ts final 
installation position. 

STORAGE OF THE CONTROL PANEL 

A non- energized outdoor type panel (NEMA 3R or 
NEMA 4) should. it at all possible, be stored in a 
clean, dry space having a constant temperature to 
prevent condensation. Preferably, it should be 
stored in a heated building having adequate air _cir 
culation and protected from dirt and water. It the 
panel must be stored outdoors, temporary electri
cal heating should be installed to prevent conden
sation. Approximately 5 watts (from a light bulb or 
equivalent) per cubic toot ot enclosure volume is 
aelequate for the average environment. 

CAUTION! 
ELECTRICAL CONTROL PANELS 
SHOULD BE SERVICED ONLY BY A 
LICENSED 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 should be turned off by switching "OFF" the 
main disconnect switch ahead ot the control panel. 
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NOTE 

On single phase panels the main disconnect switch 
is interlocked with the panel inner door. The inner 
door cannot ba opened unless the main switch is in 
the "OFF" position. 

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 
the control panel. 

Look. for moisture or signs ot previous wetness or 
dripping inside the control panel. Condensation in 
conauits or dripping from outs ide sources is a com
mon cause of control panel failure. 

a. Seal off any condui ts which have dripped con
densate and provide an alternate means tor 
the condui t to Clrain. 

b. Seal off any cracks or openings which have 
allowed water to enter the enclosure. Elim
inate the source ol any dripping. 

c. Replace or thoroughly dry any insulating 
material which is damp or wet or shows evi
dence of previous wetting. 

d. If the control panel is subject to large tempera
ture variations, causing condensation within 
tne panel. it is recommended that space 
heaters be installed (apprcx. 5 watts per cubic 
toot of space). 

If there is a signi ficant amount of dust or dirt within 
the panel, it should be c!eaned using a brush, 
vacuum cleaner or lint- free rags. Make sure the 
main power is turneel "OFF" ahead of tne panel. Do 
not use a blower or compressed air for cleaning. 

Before energizing the control panel, tighten all con
nections on all components within the panel. 

Check the operation ot all switches. Look for miss
ing or broken parts, free movement. rusting or cor
rosion. dir t and excessive heat. DO NOT LUBRI· 
CATE SWITCHES OR CONTACTORS. Door 
hinges and interlocks may be lubricated with a light, 
clean grease. Wipe . off excessive lubrication to 
avoid attracting dirt. 

CAUT I O N ! 
IF THE ABS SEALMINOER RELAY 
AND THERMAL OVERLOAD MOTOR 
PROTECTION FEATURES ARE NOT 
CONNECTED, THE WARRANTY WILL 
BE VOID. 



CAUTION! 
PRIOR TO INSTALLING THE PUMP IN 
THE WET WELL, REFER TO PARA• 
GRAPH 3·4 ENTITLED "INITIAL 
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 the access cover 
tor the pump installation wet well. This access 
cover should be cast either into the concrete roof 
ot the wet well or be mounted on top ot an ABS or 
contractor supplied steel or fiberglass basin in the 
position shown on the particular job specification 
engineering drawings and ABS installation draw• 
ings. At the same time, the guide rail base anchor 
bolls should be cast in the bottom of the wet well, 
again per the job specification engineering draw• 
ings and ABS installation drawings. 

NOTE 

The foundation belts must be suitably grouted with 
a good convnercial grade grout the grout should 
be properly installed to prevent air bubble inclusion 
and completely encase and seal the area around 
the bolt. 

To assemble the Automatic Coupling System and 
to install the G&Jide Rail Assembly, follow these 
instructions (See Figure 2· 1): 

1. Mount the straightening vane (6) to the guide 
rail base ( 19) with screws (8) and spring 
washer(7). 

2. Install the guide rail base in the bottom ot the 
wet well by means of cast-in anchor bolls (22). 
Check that the base is level. Add grout 
beneath base to level. Recheck base after 
grout dries. Finally, secure in place with hex 
nuts and washers (20 and 21). 

3. Position the upper guide bracket to the access 
cover or to the waU of the opening to deter• 
mine length of guide rail. The guide rail, which 
shall be customer supplied, wiU be 2• schedule 
40 galvanized pipe. After positioning. cut pipe 
to the required length. 

4. Install the guide rail pipe over the tapered plug . 
of the guide rail base. 
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5. Insert the upper guide bracket tapered plug into the 
upper end of the guide rail and locate so the guide 
rail is plumb. Secure upper gµide bracket to the . 
access cover or opening wall and recheck for 
plumbness. Check that the guide rail base ( 19), the 
guide rail ( 15), and the upper guide bracket ( 1) are 
on the same center line wi th the discharge coMec
tion and vertically aligned. This is necessary to 
assure that the pump will seal itself correctly. Press 
upper guide bracket (1) into the guide rail pipe (15) 
so that no play remains and finally secure the upper 
guide rail bracket by tightening the screws ( 13). . 

6. 

7. 

8. 

The molded gasket (4) is placed in the pump 
bracket (3) so that the tapered face points towards 
the guide rail base and the seating lips make proper 
contact all around on both sides. The pump bracket 
is tastenttd to the discharge of the pump with 
sockttt head screws (5). washer ( 18). hex nuts ( 16). 
and spring washers (17). Thtt hex nuts (16) should 
be equally tigntened in a cross-wise manner to 
prevent leakage of the seal. 

The discharge elbow ( 10). with the flat gasket in 
place. is attached to the guide rail base with hex 
head screws ( 12) and spring washers ( 11). 

No welding or building of the guide rail is required. 

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 AND 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 through 
d) when lowering the pump down the guide rail until 
it seats against the guide rail base. The pump 
should be lowered at an angle to ensure that the top 
of the discharge comection makes contact first 
with the base. Continue lowering until pump is com
pletely seated. Slack otl the chain, as noted in Step 
-d" of Fi~re 4·1 , and fasten tne upper end of tne 
chain to the hook of the upper guide bracket. Check 
10 make sure that the electrical cables are support• 
ing no weight. 
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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 & 

The fluid levels at which the pumps start or stop are 
normally controlled by mercury float switches. The 
float switches are free hanging into the wet well. 
The cables are held by special brackets mounted to 
the access cover .frame. The clamps are designed 
to hold the cables without pinching or damaging 
them. 

NOTE 

The float switches shall never be mounted in direct 
iine of the influent flow. 

The float switch consists of a mercury switch 
within an air filled housing. The cable is per
manently sealed to form a watertight unit (Figure 
2-2). A mounting bracket is available with three or 
lour float positions (Figure 2-3A). An alternate 
mounting metnod is shown in Figure 2·38. 

Make sure that the float switches do not tangle with 
each other, catch on pipes, ladders. or brackets, 
which may cause erroneous ON and OFF signals. 

2-6-2 FLOAT SEQUENCE, DUPLEX STA
TION 

As level of influent riaes. "PUMP OFF" float is tilted 
- nothing is activated. As influent continues to rise 
inside the basin. the "LEAD PUMP ON" float is 
activated and starts the lead pump. It will pump until 
"PUMP OFF" float deactivates the pump. 
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On the next start, the opposi te pump will be 
activated by tne "LEAD PUMP ON" float. The 
pumps w ilt then continue to alternate on each start. 
Should the fluid level continue to rise above the 
"'LEAD PUMP ON" float, the '"LAG PUMP ON'" float 
will activate the lag (non-operating) pump and run 
both pumps until the "PUMP OFF" float deactiv ates 
both pumps. 

Should the liquid level continue to rise above the 
"LAG PUMP ON" float. the "ALARM" float is 
activated and energizes the high level alarm light on 
the bottom of the control panel. 

The engineering drawings will normally speci fy the 
levels at which the pump. or pumps. shall turn ON. 
turn OFF and the point of high level alarm if required. 
If the various levels are not speci fied, the following 
guidelines should be adhered to in determining float 
switch locations. 

DUPLEX STATION 

Pump OFF - minimum level at top of pump motor 
housing. 

Pump ON - minimum level of 1 1/2' above pump OFF 
level. 

Lag Pump ON -minimum level of 1' above lead pump 
ON. 

High Level Alarm • minimum level of 1' above lag 
pump ON, but below influent pipe. 

NOTE 

No pump ON/OFF float switch differential should 
be set that wilt exceed 12 starts per hour per pump. 

2-6-3 FLOAT SEQUENCE, CALCULATED 
METHOD 

,. 
2. 

3. 

4. 

This is a more precise method of determining the 
distance between the PUMP ON and PUMP OFF 
float switches. It takes into consideration the 
number of pump starts per hour. 

Determine the diameter of the wet well. 

Determine the design capacity of the pump in GPM. 

Using the table on page 6, determine which graph to 
use, Figure 2-•A, or Figure 2-48. Determine the 
Switch Differential Multiplier according to the · 
desired number of starts per hour. 

Using the appropriate graph. follow the vertical line 
from the design capacity of the pump to the well 
diameter line. A horizontal line from this point will 
indicate the float switch differential distance. Multi
ply this distance by the Switch Differential Multiplier 
from the table on page 6. 

··.· . 
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SIMPLEX 

Starts Maximum Multiplier 
Per Hour Use toSwitcn 

Diagram Differential 

4 B 
6 A 
8 B 

12 A 

Example 1 
1. Diameter of your wet well is 6 feet and you 

have determined that you want 6 starts per 
nour. · 

2. Design capacity of your pump is 300 GPM. 

3. You have a Duplex station, therefore from the 
table you use Diagram " A" and your switcn 
height differential multiplier is t. 

4. Enter Diagram '"A'" at 300 G?M · and draw a 
vertical line to intersect tne 6 foot diameter 
wet well curve (the dotted line for this exam
ple). 

5. Craw a horizontal line to the left of the curve to 
determine the ON/OFF differential of 1.75 feet. 
Your switcn differential is 1. therefore your dif• 
ferential remains at 1.75 feet for 6 starts per . 
hour. Note in the table that if this were a Sim
plex station. the pump would start 12 times per 
hour (the maximum). 

Example 2 
1. Diameter of your wet well is 6 feet and you 

have determined tnat you want 8 starts per 
hour. 

2. Design capacity. of your pump is still 300 GPM. 

, 3. You nave the Duplex station. and from the 
table you use Diagram '"B" and multiply the 
switch ON/OFF height differential by one half. 

4. Enter Diagram "8'" at your 300 GPM design 
capacity. move vertically up to the 6 foot 
diameter wet well curve. 

5. Proceed horizontally to the left and determine 
that the new ON/OFF switch differential is 2.5 
feeL Multiply 2.5 feet differential by the one 
half multiplier, (reference step 3), and the pro
duct is 1.25 feeL Note again in the table that 
this is half of the 2.5 feet required for 8 starts 
per hour Simplex. 

Using both charts with a multiplier to the switch dif• 
ferential; it is possible to use all the starts per hour 
shown for either Simplex or Duplex installations. 

CAUTION! 
NO PUMP STATION SHOULD BE 
DESIGNED TO EXCEED 12 STARTS 
PER HOUR PER PUMPI 

2 
2 
1 , 

F-12 

WHC-SO-W011 H-OMM-001, Rev. 0 

DUPLEX 

Maximum Multiplier 
Use toSwitcn 

Diagram Di fferential 

B 1 
A 1 
B 1/2 
A 1/2 

SECTION Ill 

3- 1 CONTROL PANELS. GENERAL 
Electrical control panels are usually supplied with 
the pumps. although pumps may be connected to 
customer supplied panels. If a control panel o ther 
than that supplied by ABS is used. the panel mus t 
be wired so that the built-in SAFETY FEATURES of 
the AF pumps are utilized. These safety features 
are the Sealminder probe in the oil chamber and 
thermal overload coMections. 

There are many variations of control panels and it 
is impractical to include instructions for each and 
every variation. The standard panel supplied by 
ABS is. ~ivalent to a NEMA 3R enclosure. All con
nection's to this panel are made at the terminal 
strips. When control panels other than ABS' are 
used, refer to that manufacturer's wir ing diagrams 
and instruction manuals for proper wiring coMec
tions. 

Mounted on the inside of the ABS control panel 
door is a complete wiring diagram and terminal strip 
diagram. The terminal strip diagram indicates 
where to comect the float switches, water warning 
electrode lead and pump leads. 

3-2 ELECTRICAL CONNECTIONS, PUMP TO 
CONTROL PANEL 

The pumps are supplied with free cable ends. The 
coMection of the pump cable should be carried ou t 
by a licensed electrician in accordance with the 
identification on the individual leads and the 
corresponding comections in the control panel. On 
dual voltage pumps, be certain that the motor is 
properly wired for your supply voltage. See the 
wiring diagrams Figure 3-1 through 3-9 and terminal 
strip diagram inside the control panel. 

The electrical controls and plugs should be pro
tected from dampness and never laid directly on 
moist or muddy ground. If there is danger of flood• 
ing. they should be mounted above possible flood 
level. The Sealminder control and thermal overload 
switches (Klixons) are installed to protect the 
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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3-3 ABS CONTROL PANELS 
The successlut and sale operation ol the control 
panel is dependent upon proper handling, installa• 
tion. operation and main1enance, as well as proper 
design and manulacture. Neglecting certain lunda
men1al ins1a11a1ion and main1enance requiremenls 
may lead 10 personal injury and lhe lailure and loss 
of tne con1rol panel as well as damage 10 otner pro• 
perty. 

HANDLING OF THE CONTROL PANEL 

1. Handle 1he control panel with care to avoid damage 
to components and to the enclosure. 

2. Move and store the control panel on its back or 
base. 

3. When the control panel is received, unpack it suffi
ciently to inspect it tor concealed damage and to 
determine tnat the shipment is complete and 
correct. 

4. II the panel is to be stored tor any length ol time 
prior to installation. restore the packing tor protec
uon during that period. Where conditions permit, 
leave tne packing intact until the panel is at its linal 
installation position. 

STORAGE OF THE CONTROL PANEL 

A non-energized outdoor type panel (NEMA 3R or 
NEMA 4) should, ii at all possible, be stored in a 
clean. dry space having a constant temperature IQ 
prevent condensation. Preferably, it should be 
stored in a heated building having adequate air cir• 
culation and protected lrom dirt and water. II the 
panel must be stored outdoors, temporary electri
cal heating should be installed to prevent conden• 
sation. Approximately 5 watts (from a ligtlt bulb or 
equivalent) per cubic foot of enclosure volume is 
adequate for the average environment. 

CAUTION! 
ELECTRICAL CONTROL PANELS 
SHOULD SE SERVICED ONLY BY A 
LICENSED ELECTRICIAN. 

CARE AND MAINTENANCE OF THE CONTROL 
PANEL 

CALJTIONI 
TURN MOFFM 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 OE-ENERGIZED. MAIN 
SWITCHES SHOULD BE TAGGED 
AND LOCKED -oFF-. THIS ALSO 
APPLIES WHENEVER WORK IS 
BEING DONE ON THE MOTORS 
AND/OR FLOAT SWITCHES. 

Power should be turned ell by switching MOFF" the 
main disconnect switch ahead of the control panel. 
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NOTE 

On single phase panels the main discoMect switch 
is in1erlocked with tne panel inner door. The iMer 
door cannot be opened unless tne main switch is in 
tne "OFF" position. 

Inspect the control panel at least once a year or 
alter any elec1r1cal lault 10 ensure correc1 opera
tion. 

Do not use any llammable cleaning agents within 
tne control panel. 

Look lor moisture or signs cl previous we1ness or 
dripping inside the control panel. Condensauon in 
conduits or dripping lrom outside sources is a com
mon cause cl control panel lailure. 

a. Seal elf any conduits which have dripped con
densate and provide an alternate means lor 
tne conduit to drain. 

b. Seal olf any cracks or openings which have 
allowed water 10 enter tne enclosure. Elim
inate tne source of any dripping. 

c. Replace or thoroughly dry any insulating 
material which 1s damp or wet or shows evi
dence of previous wetting. 

d. II the control panel is subject 10 large tempera
ture variations, causing condensation within 
the panel, it is recommended that space 
heaters be installed (apprcx. 5 watts per cubic 
foot ol space). 

It there is a significant amount ol dust or dir t within 
the panel. it should be cleaned using a brusn. 
vacuum cleaner or lint-free rags. Make sure the 
main power is turned "OFF" ahead ct tne panel. Do 
not use a blower or compressed air lor cleaning. 

Belore energizing the control panel, tighten all con
nections on all components within the panel. 

Check the operation ol all switcnes. Look tor miss
ing or broken parts, tree movement, rusting or cor• 
rosion. dirt and excessive hear. DO NOT LUBRI· 
CATE SWITCHES OR CONTACTORS. Door 
hinges and interlocks may be lubricated with a light, 
clean grease. Wipe ofl excessive lubrication to 
avoid attracting dirt. 

CAUTION! 
IF THE ABS SEALMINDER RELAY 
AND THERMAL OVERLOAD MOTOR 
PROTECTION FEATURES ARE NOT 
CONNECTED. THE WARRANTY WILL 
BE VOID. 
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INSTALLATION OF THE CONTROL PANEL 

Reier to the wiring diagrams supplied with the con
trol panel tor corv1ection and location ot actual 
components. 

1. Follow the current edition ot the National Electrical 
Coce. as well as local electrical codes · and ordi• 
nances. 

2. When wall-mounting the enclosure, do not depend 
on wooden plugs driven into masonry, concrete, 
plaster or similar materials. 

3. Power and control terminals are located at the bot
tom ot the panel. Locate condui t stubs and position 
control panel accordingly. 

4. Conduits should be installed to prevent moisture or 
water from entering and accumulating within the 
enclosure. All conduits should be located in areas 
which will avoid cable interference with structured 
members and live components. 

5. The control panel terminals are suitable tor copper 
w ire only. DO NOT USE ALUMINUM WIRE! 

6. Care should be exercised in stripping insulation 
from the conductors so as nor to nick or ring the 
conductors. All lugs should be tightened to approxi
mately 15 inch-pounds of torque tor wire sizes 
i, 14AWG thru # l0AWG. . 

7. Provision should be made to locate conductors in 
!he enclosure so that they will be tree from physical 
damage and to avoid overheating. The conductors 
should be supported and braced properly. 

8. All incoming and outgoing control and power con
nections should be made in accordance with the 
wiring diagram supplied with the panel. 

STEPS TO BE TAKEN BEFORE ENERGIZING 

1. Retighten all field-made comections, as well as 
factory-made comections (which may have 
loosened due to shippin~ and handling vibrations). 

2. Check the security of all mounting hardware. 

3. Check the enclo.sure to see that it has not been 
damaged in such a maMer as to reduce electrical 
spacings. 

4. Manually turn on and off all switches, motor protec
tors and contactors to make certain that they are 
properly aligned and operate freely. 

5. Conduct an electrical insulation resistance test to 
make sure that the control panel is tree from short 
circui ts and ground faults. This should be done both 
phase-to-phase a_nd phase-to-ground. 

NOTE 

Discomect control circuit during this testing by 
removing the control circuit protection fuse. 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 running 
overloads by a circuit breaker. This dev ice may 
contain adjustable thermal tripping elements. To 
adjust the thermal tr ipping function (for motor 
overload/locked rotor) use a small screwdriver 
and rotate the dial (located jus t under "AMP" and 
jus t above the "STOP" button) until the lull load 
current of the pump motor is nex t 10 tne "AMP" 
marking. The full load current rating is found on 
the pump nameplate. 

Check to determine that all grounding connec
tions are made properly. 

Remove all debris, scrap wire etc., from the con
trol panei interior. 

Install covers, close doors and make certain tnat 
no wires are pinched and that all enclosure par:s 
are property aligned and tigntened. 

Energizing a control panel for the first time is 
potentially dangerous. Licensed electr ical person
nel snould be present when the panel is energized 
for the first time. If faults caused by damage or 
poor installation practices have not been 
detected. serious damage can result when power 
is applied. 

remain energized and the 
ntacts of the OFF float 

r should de-energi ze 
t. 



3-3-2 ENERGIZING DUPLEX CONTROL 
PANELS ,. 

2. 

3. 

4 . 

5. 

6. 

7. 

8. 

Temporarily disconnect, mark and secure motor 
leads before applying power. Temporarily jump 
or close the contacts of the pump circuit break
ers. 

With the two panel H-0-A switches in the "OFF" 
position, turn "ON" the ·main disconnect switch 
ahead of the panel. 

Turn the PUMP NO. 1 H-0-A switch to "HANO .. 
position. The PUMP NO. 1 motor contactor 
should energize and the PUMP NO. 1 run lamp 
snould light. Turn the H-0-A switch to "OFF". 

Turn the PUMP NO. 2 H~O-A switch to "HANO" 
position. The PUMP NO. 2 motor contactor 
should energize and the PUMP NO. 2 run lamp 
snould light. Turn the H-0-A switch to "OFF". 

With all float switches in the open position. turn 
the PUMP NO. 1 H-0-A switch to "AUTO". No 
contactors or lights should energize. Simulate 
closure of OFF and LEAD float switches. The 
PUMP NO. 1 motor contactor should energize 
and the PUMP NO. 1 run lamp should light. Open 
the contacts of the LEAD PUMP float switch. 
The motor contactor should remain energized 
and the run lamp on. Open the contacts of both 
float switches. The motor contactor should de
energize and the run lamp should go out. Turn 

. tne H-0-A switch to "OFF". 

With all float switches in the open position, turn 
the PUMP NO. 2 H-0-A switch to "AUTO". No 
contactors or lights should energize. Simulate 
closure· of OFF and LEAD PUMP float switches. 
The PUMP NO. 2 motor contactor should ener
gize and the PUMP NO. 2 run lamp should light. 
Open the contacts of ttle LEAD PUMP float 
switch. The motor contactor should remain 
energized and the run lamp on. Turn the PUMP 
NO. 1 H-0-A switch to "AUTO". Close the con
tacts of the LAG PUMP float switch. PUMP NO. 1 
motor contactor should energize and the PUMP 
NO. 1 run lamp should light. Open the contacts of 
all float switches. Both motor contactors should 
de-energize and both run lamps should go out. 

With both H-0-A switches in the " AUTO" posi
tion, close the contacts of the OFF and LEAD 
PUMP float switches. PUMP NO. 1 motor con
tactor should energize and the PUMP NO. 1 run 
lamp should light. Open the contacts of both 
float switches. The motor contactor should de
energize and the run lamp should go out. Close 
the contacts of the OFF and LEAD PUMP float 
switches. PUMP NO. 2 motor contactor should 
energize and the PUMP NO. 2 run lamp should 
light. This confirms the operation of the pump 
alternator relay. 

Simulate closure of the HIGH LEVEL ALARM 
float switch. The alarm lamp should flash on and 
off. 

9. Turn "OFF" the main discomect switch ahead of ·· 
the panel. Remove jumper from the contacts of 
the pump circuit breakers. Reconnect motor 
leads. Check for proper rotation. Re-test panel, 
making sure that actual motor and float 
switches operate properly. 

10. If control panel components do not perform 
properly, refer to the troubleshooting chart. 

WHC-SD-W011 H-OMM-001, Rev. 0 
3-3-3 MAJOR REPAIRS OF THE CONTROL 
PANEL 

Should major repairs to the control panel become 
necessary, consult the ABS Product Service 
Department. 

3-4 INITIAL START-UP 
3-4- 1 CHECKING THE IMPELLER ROTATION 
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After completion of the 
electrical service power 
connections to the pump, 
the direction of rotation 
should be checked when 
the pump is first used 
(also if moved to a new 
location). Incorrect direc
tion of rotation will resul t 
in reduced discharge and 
can damage the pump. 

The top portion of the pump motor housing con
tains a cast-in arrow and the words "START 
REACTION" which indicates the direction in which 
tne pump ~hould kick when it is started. This is the 
starting reaction. The impeller rotates in the oppo
site direction, indicated by a second arrow "ROTOR 
ROTATION", 

To carry out this test. suspend the pump by the li ft
ing chain and jog the motor. In the case of a fi xed 
installation, this sh9uld be done before the pump is 
fixed in position. The electrical connection of the 
pump and the rotor rotation (direction of the rota 
tion of the impeller) are correct i f the pump (when 
starting and looking from above) makes an anti 
clockwise start reaction (in the direction of the 
arrow "START REACTION"). 

II the pump should twist in the opposite direction of 
the arrow, the pump is now running backwards. 
Remove the main power to the control panel. Inter
change two pump power leads at the terminal strip. 
In a duplex station, be sure to check both pumps. 

CA U T I O N ! 
DO NOT SWITCH INCOMING POWER 
SUPPLY LINE LEADS AS THIS WILL 
AFFECT ALL PUMPS IN A MULTIPLE 
INSTALLATION. 

NOTE 

If a single phase pump should run backwards, con
sult the ABS Product Service Department immedi
ately. Do not operate the pump. 

-



3-4-2 CURRENT UNBALANCE,(THREEPHASE 
PUMPS ONLY) 

Upon ascertaining that the pump is rotating in the 
correct airection, the amount of current unbalance 
between pnases must be calculateCI. Aun the pump 
uneler water, checking that all the valves are open in 
the Clischarge lines to simulate normal operating 
loaCI conelitions. 

CAUTION! 

CURRENT UNBALANCE BETWEEN 
PHASES SHALL NOT EXCEED 4.,_, 
CONSULT THE FACTORY WHEN 
CURRENT UNBALANCE EXCEEDS 
4%. THE PERCENT CF CURRENT 
UNBALANCE IS DEFINED AND CAL· 
CULA TED PER THE FOLLOWING 
EXAMPLE: 

~of current 
unbalance• 

max. current 
djfference from average)( 100 

average current 

Example 

1. 

2. 

3. 

4. 

Current reaelings in amps shaU be taken on 
each phase at the control panel terminal strip: 

T 1 • 10amps, T2• 10.Samps, TJ• 10.Samps 

The average current• 
10+ 10.5+ 10.5 • 10.33 amps 

The maximum current Clitference from aver
age • .33 amps 

The current unbalance tor this particular 
three-pnase hookup is 3.2~ If your unbalance 
between phases should exceeCI 4-A,, consult 
ABS Proauct Service Department immeeli
ately. Do not operate the pump. The results 
of this current unbalance calculation shall be 
enterea on the "Proauct Start-Up Reporr. 

3-4-3 INITIAL CURRENT CHECK, (SINGLE 
PHASE PUMPS) 

Run the pump under water, checking that all valves 
are open in the Clischarge lines to simulate normal 
operating load conelitions. Take current reaelings on 
the control panel terminal strip on the motor leaas. 
The current arawn shoulCI never exceea the value 
given on the nameplate ot the pump as MF.L. AmpsM. 
If the measureCI value is higher than tne rated MF.L 
Amps" value, consult factory immeeliately. 

WHC-SD-W011 H-OMM-001, Rev. 0 
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SECTION 3 PUMP WIRING DIAGRAM 
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FIGURE 3-9 
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SECTION IV 

CAUTION! 
PRIOR TO PLACING THE PUMP INTO 
OPERATION, A PRODUCT START
UP PROCEDURE SHALL BE ACCOM· 
PUSHED BY AUTHORIZED PERSON
NEL. FAILURE TO COMPLETE ANO 
RETURN THE "PRODUCT START-UP 
REPORr TO THE FACTORY WILL 
VOID THE WARRANTY. A COPY OF 
THIS REPORT IS FURNISHED WITH 
EACH PUMP. 

4-1 GUIDE RAIL INSTALLATION 
When the electrical service has been properly con
nected, the initial Start-Up Procedure completed, 
all control switches checked, and the pump 
mechanically mounted in position, the operation of 
the pump is completely automatic. No operational 
procedures are required except to apply rated 
power to the pump. There are also no specific 
shut-down procedures beyond discomecting the 
electrical power supply. 

a. ABS submersible pumps are titted with a 
bracket which forms an integral part of the 
pump. A molded gasket is locked into position 
between the back of the bracket and tne 
discharge face of the pump. 

b. The pump bracket slips over the upper guide 
bracket and the unit is lowered down the two 
inch guide rail into the wet well. 

c. As the pump is lowered into position an angled 
slot in the pump bracket hits a straightening 
vane which squares the pump with the mating 
flange ot the guide rail base. Pump should be 
lowered at an angle unt~ bracket ears engage 
as shown. 

d. When the pump is in position, the chain is 
slacked off. The weight ot the pump 1s 
suspended by the two pump bracket ears 
which seat on the pedestal base. The ears also 
distribute the pump weight for compression ot 
gasket against the mating flange ot the guide 
rail base. 

4-2 PORTABLE USAGE 
When using the ABS AF pump tor portable ser
vice, care must be taken to prevent undue 
wear or damage. When using the pump on a 
soft muddy bottom. place a flat plate beneath 
the pedestal base to prevent the pump from 
burrowing itself into tne mud or sand. 
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Guide Rail Installation 
FIGURE 4-1 

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 AND A CHAIN. THE 
LIFTING EYE SHALL BE USED AT ALL 
TIMES WHEN MOVING THE PUMP. 

.. : ~,. 



SECTIONV 
MAINTENANCE 

ABS pumps are designed for long lasting, efficient 
and reliable service with a minimum number of 
preventative maintenance checks. These cnecks 
are few but will add years of satisfactory service 
to the life of tne pump. Maintenance checks should 
be performed at approximately the intervals stated 
(the actual time interval will depend on the· operat
ing environment). 

5-1 MAINTENANCE NOT REQUIRING 
REMOVAL OF THE PUMP 

5-1-1 PUMP WASH-DOWN 
The build-up of sludge on the pump body and cool
ing fins prevent the efficient dissipation of heat 
from the motor. This internal heat rise can lead to a 
shortening of the motor life. It is recommended, 
therefore, that at six month intervals the pump be 
wasned down with a pressure hose. 

5-1-2 FLOAT SWITCH CLEANING 
The build-up of the same fats, grease. and sludge 
on the float switches may cause them to function 
improperly. The float switches should be checked 
tor sludge build-up at three month intervals. They 
may be lilted from the pit and cleaned, or cleaned in 
place ii they are anchored to structural parts of the 
station. After cleaning, they shoulc;i be visually 
inspected and worked in sequence to check pump 
operation. See Paragraph 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 BY AN AUTHORIZED SERVICE 
REPRESENTATIVE. 

To accomplish pump _removal for periodic mainte
nance, the following procedures are recommended: 

To remove the pump assembly from the sump 
basin, first close the discharge gate valve. Then, 
using the lifting chain, raise the pump along the 
guide rail out of the well. If the pump is checked right 
outside the tank, it is not necessary to disconnect 
the cable. If the pump is to be moved away from 
the wet well, the 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 
THEPOWERTOTHECONTROLBOX 
BEING DISCONNECTED AND 
LOCKED OUT. 
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The seal oil in the oil chamber should be checked at 
yearly intervals or when tne seal alarm signal is 
given. 

1. 

2. 

3. 

4. 

5. 

Lay the pump in a horizontal position with the oil fill 
plug upwards. Clean around the pump (20 10). 

Remove the plug and fiber washer (2010 and 4600). 
The oil level should be approximately 20mm (3/4 
inch) below the counterbore. 

Drain ott a small quantity of oil (7 400). If the oil is in a 
clean condition. no further checks are necessary. 
Replenish the oil and replace the plug using a new 
fiber washer (4600). 

If the oil has become discolored or emulsified. i.e .. 
milky looking, drain off all the oil and refill with the 
correct quantity of new 10W High Detergerit oil 
(7 400). ·Multi-viscosity oil is not suitable. 

A further check must be made after an interval of 
three weeks. If the oil has again become discolored. 
the lower mechanical seal and possibly the upper 
mechanical seal should be replaced. The motor 
housing should be removed to inspect for water 
entry (see Paragraph 5-2-2). 



5-2-2 MOTOR HOUSING REMOVAL AND 
MOTOR INSPECTION 

If contaminated oil is found in the oil chamber, check 
for possible water in the motor housing as follows: 

1. With the pump upright, remove 4 Allen screws 
( 1040) holding the motor housing to the oil 
chamber (0040). 

2. Lift the pump vertically about 2 inches above 
the bench. 

3. Tap gently to free the 0-Ring (4410) 
compressed between oil chamber and motor 
housing until the pump drops down from the 
motor housing (0010). 

4. Disconnect the seal probe (di-electrode) 
(0510) wire from the bearing lid (0760) using 
longnosed pliers and remove the motor hous
ing. 

5. Visually inspect for water or oil. 

6. If the stator (0020) is wet, take action as 
required or call factory. 

5-2-3 LOWER MECHANICAL SEAL REMO
VAL 

1. Drain off the oil (see Paragraph 5-2-1). 

2. Remove the volute (0200) by taking out the 4 
Allen screws ( 1040) securing it to the oil 
chamber. If the volute does not release easily, 
lift the pump a short distance off the bench and 
tap the volute all around until it releases. Lay 
the pump on its side. The impeller (0 160) is 
now removed by withdrawing the Allen screw 
(right hand thread) ( 1000 or 1002) and washer 
(0480) from the center. 

3. Remove the impeller key (4800). 

4. The mechanical seal (3800) can now be dis• 
mantled; refer to Figure 5-1. 

5-2-4 OIL CHAMBER REMOVAL 
' 1. Remove the motor housing per Paragraph 5-

2·2 and the lower mechanical seal per Para• 
graph 5-2-3. 

2. Tap off the oil chamber (0040). 

NOTE 

See Paragraph 5-2-14 for proper oil quantities and 
assembly procedure. 

5-2-5 REMOVAL OF UPPER MECHANICAL 
SEAL AND TRANSITION PIECE 

1. Remove circlip (5410). 

2. Remove the rotating metal seal ring, together 
with its 0-Ring. discard 0-Ring (3900). Never 
reuse a removed or exposed 0-Ring; replace 
with new. 

3. Remove the transition pieco (0050) by taking 
the 4 Allen screws (1020) out. Discard the 
transition piece 0-Ring ( 4420). 

4. Pry out the stationary seal (rubber boot and 
ceramic/carbon seal) with 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 the 
rubber boot of the stationary seal assembly (3900). 
Do not touch the ceramic/carbon seal face. Insert 
seal into the transition piece (0050). 

Install new transition piece 0-Ring (4420), and place 
the transition piece into the bearing lid (0760). 
Secure with the 4 Allen screws (1020) and spring 
washer (3300); apply pressure evenly. 

3. Apply water/soap solution on the seal rubber skirt 
and install the new rotating seal ring on the shaft so 
that the polished face mates with the 
ceramic/carbon lace of the stationary seal. Take 
care not to cut the rubber skirt on the circlip groove. 

4. Install the compression spring and support washer. 
Insert .:irclip, compress the mechanical seal assem
bly in order to properly seat the c1rclip (5410). 

5-2-7 BEARING LID AND LOWER BEARING 
REMOVAL 
1. 

2. 

3. 

4. 

5. 

Remove the motor housing per Paragraph 5-2-2. 
the lower mechanical seal per Paragraph 5-2-3. the 
oil chamber per Paragraph 5-2-4, the upper 
mechanical seal per Paragraph 5-2-5. and the tran
sition piece per Paragraph 5-2-5. 

Remove the shaft circlip (5400). 

Support the bearing lid (0760) and press out the 
motor shaft. 

Press the double row ball bearing (5100) out of the 
transition piece (0050) opening. 

Remove the safety ring (5200) from behind the 
bearing (5100). It can be cleaned and re-used after 
inspection. 

5-2-8 CABLE REPLACEMENT (STANDARD) 
1. If a connection chamber (0350) is fitted, remove 

four Allen screws ( 1004) and spring washers 
(3300). Remove chamber lid (0410). 

2. 

3. 

4. 

5. 

Disconnect ground wire from body. Disconnect 
cable wires from terminal board (9030) by removing 
nuts (2500). 

If a connection chamber is not fitted, remove motor 
housing per 5-2-2. Disconnect ground wire from 
housing. Clip other wires close to crimp connectors. 

Remove two Allen screws (1010 or 1020) and 
spring washers (3300 or 3310) from cable clamp 
(0150) on the side of the cable cap (0320). Take out 
the clamp. Remove two Allen screws ( 1030) and 
spring washers (3310, 3320 or 3301) securing the 
cable cap (0320) to the housing. 

Pull out the cable cap (0320), cable seal (0400), 
washer (0340) if present. and cable (9120). 
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ROTATING 
SEAL FACE 

STATIONARY 
SEAL FACE 

1. Remove lh• cin:llp (5410) undemealh lh• 1uppon washer. 

RUBBER 
BOOT 

SCRE'w'DRIVER 

2. Remova lhe support wuher and 00fflpre11ion aping. Clean lhe shaft lhoroughly and coat wilh seal oil. 

3. Using two 1a11Wdrivars 180° apan, pry the totaling seal face away from lh• 11aliona,y seal face. 

4. Wllh a c:onlinuoua twisting molion, puU the seal face along lhe shalt. 

5. Using two 1a11Wdrivera 180° apart. pry the slalona,y seal face out from the n.,bber booL 

6. Remove lhe rubber boot from lhe hauling. 

STATIONARY 
SEAL FACE 

Mechanical Seal Dismantling Sequence 
FIGURE 5-1 · 
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5-2-9 CABLE REPLACEMENT .(EXPLOSION 
PROOF) 

Cables for explosion proof pumps are of a special 
type using a potted cable entry (0320). 

If the cable has been damaged, a factory replace
ment assembly (9 120-EX) must be obtained. Do 
NOT attempt to make repairs to the assembly as 
safety regulations could be violated and the instal
lation become hazardous. Replacement MUST be 
performed by a factory authorized service 
represen tative. 

1. Remove motor housing per 5-2-2. 

2. Oiscomect ground wire from housing body. 
Clip stator leads close to crimp connectors. 

3. Remove four Allen screws ( 1010) and spring 
washers (3301 ). Pull out cable 1ssembly 
(9 120-EX). 

4. To replace cable, thoroughly clean cable cap. 
Install a new O-Ring (4430). Brush O-Ring 
with oil, push cable cap into housing. Secure 
wi th lour Allen screws ( 1010) and spring wash
ers (3301 ). Connect wires per wiring diagram. 

5-2-10 STATOR REPLACEMENT 
1. Clip stator leads close to crimp comections. 

Remove comector chamber (if required) per 
Paragraph s-2- 12. 

2. Remove the securing screws (1000 or 1002)' 
and washers (4610) from the side of the hous
ing (0010).Measure the depth of the tapped 
holes. 

3. Stand the housing upright and heat the housing 
externally to a temperature of approximately 
100" C all around. Wearing asbestos gloves, 
tap the housing bottom on a piece of wood 
until the stator (0020) drops out. 

NOTE 

The securing screws on EX Models are covered in 
a special compound and with a steel cap. 

4. To refit a new stator, locate the housing 
securely on the press. The stator leads should 
be 900 to the cable entry hole and the V-slots 
in the stator body should not line up with the 
securing holes in the housing. 

5. Press the stator home using a suitable tool on 
the outside llange of the stator body. Never 
put press1.1re on the stator windings or use 
hand tools on them. · 

6. This may also be accomplished by heating the 
motor housing to 100"C to slide stator in 
freely. 

7. Tuck/tie au lead, in neatly. Tap new screw 
holes into the stator to the depth previously 
measured. Apply a non-hardening thread 
sealer. Insert securing screw(s) ( 1000 or 1002) 
and washer(s) (4610). 
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5-2-11 CABLE INSTALLATION 
1. Cable installation is a direct reversal of the removal 

sequence. There should be about 15mm ol the 
outer jacket projecting inside the housing after 
tightening the cap securing screws ( 1030). Always 
use a new cable seal (0400). 

2. II a connection chamber is not fitted, the leads are 
crimped in the correct order with insulated comec
tors, checking each crimp for security. 

3. The ground is attached to the tapped hole provided 
on the housing side, using special washers and a 
slotted screw ( 1800). 

4. · The di-electrode wire is left loose for the present. 

5. If a comection chamber is fi tted, connect wire!. to 
terminal board (4030) according to wiring diagram. 

5- 2-12 CONNECTION CHAMBER REPLACE
MENT 
1. Remove four Allen screws ( 1004) and spring wash

ers (3300). Remove chamber lid (0410). 

2. Oiscomect wires from terminal board (9030) by 
removing hex nu ts (2500). 

3. 

4. 

5. 

6. 

7. 

8. 

Remove four Allen screws (1000) and washers 
(3020). Remove terminal board (9030). 

Remove two Allen screws ( 1035) and sealing wash
ers (4605). 

Remove connection chamber (0350). 

Slice around silicone seal (if present) with a sharp 
knife and remove grommet (0401). 

Thoroughly clean surfaces of connection chamber 
(0350), inspect and replace O-Ring (4425) i f dam-
aged. 

Feed wires through grommet (0401). Position grom
met on chamber (0350). 

· 9. Install two new sealing washers (0402). Brush C· 
Ring (4425) with oil arid insert chamber (0350) into 
motor housing (0010). 

JO. Place two new sealing washers (4605) onto Allen 
screws (1035) and secure chamber to motor hous
ing. 

1 l . Install terminal board (9030) using four Allen screws 
( 1000) and washers (3020), 

12. Fill cavity around wires between terminal board and 
grommet with silicone seal to assure a water- tight 
seal. 

13. Comect wires to hex terminal board according to 
wiring diagram with nuts (2500) and jumpers (0950). 
Comect ground wire to housing with round head 
screw (1800) and lock washer (3200). 

14. Inspect O-Ring (4415), replace if damaged. Brush 
O-Ring with oil and install chamber lid (0410) with 
four Allen screws (1004) and spring washers 
(3300). 

•• A :• • 



5-2-13 BEARING LID INSTALLATION 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Thorougtlly clean the bearing lid (0760) hav
ing first removed the old O-Ring (4400). 

Ensure that the dowel pin (6100) is in position. 

Oil and loop a new O-Ring (4400) into the 
bearing lid groove. 

Place the lid on the press table. Insert the 
safety ring (5200), position the bearing (5100) 
and press home. 

Turn the lid over. place the support washer 
(5600) in position on the bearing, note th.at 
the lid must be mounted on a special tool sup
porting the bearing (5100) so that it is not 
pushed out as the shaft is pushed in. 

Oil the rotor shaft (0030) and place it in the 
bearing (5 100) and support washer (5600). 
Press the shaft home. · 

Remove ttie assembly from the press, turn it 
upside down and rest it on the bench. Insert 
the shaf t circlip (5400). 

Clean the transition piece (0050) thoroughly, 
oil and insert a new O-Ring (4420). 

Push the transition piece into the bore, lining 
up the holes. 

Insert and tighten evenly 4 Allen screws 
( 102) and 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. 

2. 

3. 

4. 

NOTE 

A new O-Rlng ( 4400) m.ist be used. 

Place the oil chamber (0040) on the prHs 
table. Brush oil around U1e inside diameter to 
facilitate fitting the lid. 

Position the lid/rotor assembly and press 
home. 

Oil Chamber Capacity 

Use Only 10W Hig, Detergent Oil 

AF 15.22.30•4 
AF13, 18,28-4W 
AF13-6 

AF40,60•4 
AF70·2, 90-4 

1.5 Litres 
( 1.6 Quarts) 

1.7Utres 
(1.8Quarts) 
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5-2- 15 MOTOR HOUSING INSTALLATION 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Loop a new O•Ring(4410) over the bearing lid diam
eter. Brush oil around same. 

Suspend the motor housing/stator assembl· ~ er 
the oil chamber/shaft assembly. 

Line up the location marks on the housing and c 
chamber. 

Line up the dowel pin in the bearing lid with the fer , 
slot in the housing. The bearing lid may nave to t) -= 

turned to do this. 

Lower the housing to within about 2 inches of the c 
chamber. 

Insert the seal probe (di-electrode) wire using Ion;; 
nosed pliers. 

Lower the housing the rest of the way, ensuring 
that: 

a. The dowel locates in the motor housing for i.. 
slot, 

b. the location marks line up, 

c. the O-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 1 
both thumbs. Do not use hard or sharp tools ~ .. 
mechanical seal. 

Slide the rotating part of the seal into position after 
dipping in soapy water. 

4. When the complete seal assembly is in place, insert 
the securing circlip (5410). 

5- 2-17 REPLACING THE IMPELLER 
1. Place the impeller key (4800) in slot on shaft (0030). 

2. 

3. 

Tap the impeller (0160) into position. 

Insert the impeller securing washer (0480) and the 
Allen screw ( 1000), tighten. 

5-2-18 REPLACING THE VOLUTE 
For Vortex models, oil and loop a new O-Ring 
(4470) over the oil chamber end. Push the volute 
(0200) onto the oil chamber with the discharge in 
the proper position. Install the hammer screws 
( 1100) and hex nuts (2540). 

For CB models, push the volute onto the oil 
chamber with the oscharge in the proper position. 
lnstaU the Allen screws ( 1000) and lock washers 
(3320). Install the bottom plate (0230) into the 
volute per Paragraph 5-2-1 9. 



5-2-19 BOTTOM PLATE ADJUSTMENT 
1. ·Push the bottom plate (0230) into position on 

ttle volute (0200). 

2. Hold i t in position with one hand. check the gap 
between the impeller blade and bottom plate 
shearing with a feeler gauge. The correct gap 
is 0.4--1 .0mm (.O 10· --.025· ). 

3. The gap is adjusted by turning the brass 
adjusung screws (0290) one hall turn at a time 
until the gap is even all around. 

4. Insert and tighten the lour Allen screws ( 1001) 
tnrougn the brass screws (0290). Re-check 
the gap and adjust ii necessary. 

5- 3 HELPFUL HINTS FOR ON-SITE INSPEC
TION AND SERVICING OF PUMPS 

There are many checks which can be carried out on 
si te without the necessity of transporting the pump 
to a workshop. They are listed below to aid the 
service technician. 

1. Check direction of rotation - see Paragraph 
3-4-1. 

2. 

3. 

When pump is fully submerged and running 
under normal condi tions. check the current 
draw. Compare with nameplate or technical 
data and check setting of overload in control 
panel. 

Check the function of the seal probe (di
electrode). Is the warning signal on? Is the 
probe functioning? This can be checked by 
placing a jumper lead between the #3 control 
lead from the pump and ground. This simu
lates water in the oil chamber. 

4. Check float switches and cable for accumu
lations of dirt, grease. etc. Carefully wash off 
floats. Check operation as indicated in Para
graph 2-6 ol maintenance manual. 

5. Check cables for damage. 

6. Sump/Well cleaning: When cleaning the 
pump, the opportunity to remove any build
up of sediment/sludge in the sump bottom 
should be taken. Loosen the sediment with a 
spade and shovel it towards the pump. Add 
water and pump loose ·sediments away, 
repeating until well is clean. 

7. Check control panel for functioning. Note 
any faults and check also for moisture or 
corrosion. 

8. Check function of check valves - especially 
in duplex stations. 

9. 

10. 

11. 

12. 

13. 
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Stator Check: The stator windings can be 
checked for continui ty via the cable ends. 

Meg-Ohm resistance test: This is done between 
pump body or ground connection and power 
leads. The resistance should be in the meg-ohm 
range. 

After raising and cleaning the pump. it is recom
mended that th·e impeller be inspected and the gap 
measured - see Paragraph 5-2-19 for adjustment · 
method. 

Seal Oil Check - see Paragraph 5-2- 1. If the oil is 
good, simply replenish the amount taken ou t 
(within 20mm or 3/4 inch of the plug screw). Use a 
new fiber washer when replacing plug. (Do not 
overfill with oil as an air pocket is needed to com
pensate for heat expansion). 

Head and Flow Check: In certain cases. pressure 
gauges are installed which measure pressure in 
the pump discharge line. These are mainly used to 
indicate fall -off in head pressure. Direct com
parison to the pump performance curve is diff icult 
as: 

a. The head will vary as water level falls, 

·b. the discharge may vary depending on value 
settings. However. regular recording of the 
head will indicate that impeller/bottom plate 
adjustment may be needed or that a check 
valve is allowing back flow in a duplex sta
tion. 

Regular recording of the pressure readings will 
help in determining the condition of the pump uni t 
and piping system. 

• For dry pit models, loop a new O-Ring (4450) onto the bottom plate. 

F-24 
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5-4 TROUBLESHOOTING CHART 
AF 13-90 WHC-S0-W011 H-0MM-001, Rev. 0 

SYMPTOM POSSIBLE CAUSE REMEDY 

1. PUMP WILL NOT START A. Power supply failure A. Check power supply 

Check out electrical system for 
loose coMections. 

Check operating voltage between ;; 
two power lines, three phase. 

Check opera ting voltage between 
terminals L 1 and L2. single pnasa. 

8 . Burned-out fuse or B. Check circuit protectors, reset 
tripped circuit circuit breakers. 
breaker. 

C. Damaged power cable. C. Check external cable lor 
damage-repair. 

D. Level switch failure D. Check level switches. 

E. Jammed impeller. E. Inspect and remove jamming objec: 

F. Water inside motor. F. Refer to Symptom 8 and 9. 

G. Foreign matter build-up. G. Clean floats carefully. 

2. R£f)EATED TRIPPING A. Circuit protection A. Check rating and replace with prop, 
underrated. size. 

8 . Phase current unbalance. 8. Check amp draw. 

c. Pump COMected to C. Verify comections. See wiring_ 
incorrect voltage. diagram. 

D. Wet or damaged wiring. D. l"!spect external cable and replace i, .. 
worn or damaged. 

·--
E. Obstruction in pump. E. Remove obstruction. 

F. Incorrect rotation. F. Check rotation per Paragraph 3-4-

IF SYMPTOMS CONTINUE, CONSULT ABS PRODUCT SERVICE DEPARTMENT. 

3. PUMP RUNS IN "HANO• A. Bad "OFF• float A. Install wire jumper between OFf S\o\o 

BUTNOTIN terminals. If pump starts to run. 
AUTOMATIC MODE replace the .. OFF" float switch. 

8. Bad "ON" float switch. B. Install wire jumper between ON floa 
terminals. II pump starts to run 
replace the ON float switch. 

4. PUMPSRUN A. Faulty lead pump float A. With power off, invert each lloat 
SEPARATELY BUT NOT switch. switcn. Check leads lor continuity. 

TOGETHER (DUPLEX Replace failed switch. 

OPERATION) 

8. Faulty lag pump lloat B. Same as Remedy A. 

switch. 

C. Foreign mater build-up c. Clean lloats. 
-

on lloats. 

-. I 
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SYMPTOM 

5. PUMP WILL NOT SHUT 
OFF. 

6. HIGH LEVEL ALARM 
DOES NOT COME ON. 

7. LOWFLOW. 

8. WATER IN OIL 
CHAMBER 

9. WATER INSIDE MOTOR 
CASING. 

WHC-SD-W011 H-OMM-001, Rev. 0 

5-4 TROUBLESHOOTING CHART 
AF 13-90 

POSSIBLE CAUSE 

A. Float switch failure. A. 

B. Control panel B. 
failure. 

A: Faulty high level alarm A. 
switch. 

A. Incorrect rotation. A. 
B. Liquid level in pi t too B. 

low. air bound. 

C. Obstruction in pump or C. 
piping. 

O. Partially closed 0 . 
valve(s). 

A. Loose or damaged oa A. 
plug. 

8. Mechanical seal failure. B. 

A. Damaged upper Up seal A. 
or mechanical seal 

8. Damaged 0-Ring between B. 
oil chamber and motor 
casing. 

F-26 

REMEDY 

With power off, check float switches 
for continuity. 

Check control panel schematic 
drawing. 

Install wire jumper between alarm 
terminals. Replace hign level alarm 
float switch. 

Check rotation per Paragraph 3-4-1 . 

Check liquid level and location of level 
switches. 

Remove obstruction. 

Check and adjust valve. 

Check plug • replace. 

Replace mechanical seal per 
Paragraph 5-2-3. 

Replace seal per Paragraph 5-2-5. 
and Paragraph 5-2-6. 

Replace 0-Ring. 



PUMP STATION DIMENSIONS 
TYPICAL DRAWING ONLY, NOT FOR CONSTRUCTION PURPOSES. 
CONTACT FACTORY FOR CERTIFIED DRAWINGS. 
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WHC-SD-W011 H-OMM-001, Rev. 0 

INSTALLATION DIMENSIONS 

S 1 tfC O RP • UC EXPLOSION PROOF MODELS 

(Refer to Illustrations on Preceding Page) 

AF 13·4,AF 18-4W,AF 15·4, AF22·4,Ai= 13·6 CB 2 4'~ 
, AF 30·4, AF 13·6 CB 3 4" 

A 

13.19 I 12.so i 

M N I 
24.oo I 

MODELS: 4" 

E F I G H 

13.19 I ,2.so 1 14.76 1 26.00 6.2s 24.so 1 __ a.oo 6.50 

M I N ·1 0 I p I a R I s I T I 
1.63 I 30.00 I 24.oo I 12.00 I 3.00 14.so I 24.oo I 48.oo I 

AF 13-4,AF 15-4,AF 18-4W,AF22-4, AF28-4W,AF30-4 CB 1 3" 

22·4, AF 28·4W, AF 30·4 CB 4 6" 
AF4 - . CBS 6" 

A 
,a.ss I 
M N s T 

2.69 22.50 24.00 48.00 

ALL DIMENSIONS ARE IN INCHES 
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J K 

1.00 21 .25 4.75 

u I 
30.00 I 

u. 
30.00 

V AA 

4.00 9.50 

J K 

21.62 4.38 

3.00 

J 
19.25 

6.00 I 

AA 

9.88 

K 

6.69 

10.38 

L 
7.69 

L 

7.69 

I BB 

I 11.50 

L 

6.63 

BB 

L 
11.00 

BB 

.. • :- -



• AN-S..02.54 

AF30-8, AF40-4, AF60-4 

EXPLOSION PROOF CROSS SECTION 
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., 

HYDRAULICS 

CONTRA BLOCK 

. CROSS SECTION 

-r-( • • J 
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i I 
I 
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PUTS LIST A!'30-6, 40-4, 60-4, 90-4 
STANDARD AND EXPLOSION P~OOF 

REF. NO, QTY PllT NO. 

3100543 
3100172 
6000240 
6000268 
61001~9 
6100J97 
6100362 
6100408 
6100302 
6100961 
610096J 
6100967 
60003~!2 
61017!0 
6101751 
61017!5 
,1O17i5 
,101796 
6101797 
3104644 
3l045Si 
1121113 
3425522 

DESC~!i'TION 

Motor Housing 
Mota:- Hou.sing 
Stator Assembly 
Sta.tor Assembly 
Stator ~•••llblY 
Stator Assembly 
Stator · AssellOlY 
Stator Assembly 
Stator Assembly 
Stator l.ssembly 
Stator l.ssam.bly 
scator l.a•aa.bly 
St~tor AaaH1.bly 
Rotor Asau1mQly 
llotor Aaaembly 
R.otor .las.azahly 
Jtotor Aaaenbly 
R.otor A•••n.bly 
R.otor Aasen.bly 
Oil Ch&Jftber 
Tran•itioQ Piec• 
Socket Hd. Screw 
Ca.bl• Cl amp 

0010 
0010 
00:lO 
00:.20 
00J0 
0020 
00:lO 
00:20 
0020 
00:.20 
00~0 
00:20 
00:lO 
00.30 
0030 
0030 
0030 
0030 
0030 
0040 
00!50 
01J5 
0150 
03~0 ' 
03~0 
0340 
0350 
0400 
0401 
0402 

' 0410 
0~10 . 

... 0,10 
0610 
0760 
07~0 
0870 
09?50 
1000 
1000 
l002 
1004 
1010 
1010 
1020 
1030 
1040 
l0.40 
1800 
2010 
2010 

1 
1 
l 
l 
1 
l 
l 
1 
1 
l 
1 
l 
1 
1 
1 
l 
l 
1 
1 
1 
1 
3 
1 

l 
l 
1 
1 
1 
l 
1 
1 
1 

l 
l 
:. 
6 
l 
4 
2 

' 4 
6 

' l 
' s 
2 
l 
l 

310851.2 
1149009 
3l.J05!56 
-'J071~~ 
"307334 
t30400~ 
J:t..J,~:ll. 
~10Jl.30 
610~.l.l.5 

5115229 
Jll5;JJ8 
1149020 
l:l.:20048 
11211:l.J 
11·21107 
1121014 
112112.1 
1121097 
ll:21100 
1121027 
l1Jll28 
1121114 
1121114 
ll26l04 
1156024 
11!56024 

Included i!l cable «~ay . 
Ca.bl• Cap 
Wuhcr 
Comic~tion Chaabor 
Cal:ll• ~aal 
~-~1 ~••l ltii:iq 
T• rlll!nal ChamJ:J•r Lid 
~eal ?robe As~emb1y 
seal Probe Assembly 
Included 1n cable assy. 
Ba&ring 1,1.<1 
Bearinq Lid 
Sealin~ Washer 
Jumper 
Socket Bead Screw 
Socket Head Scrow 
Socket Bead Screw 
Socket Head Screw 
Socket Head Screw 
Socket Head Screw 
Socket Head Screw 
Socket Head Screw 
Socket Head Screw 
Socket Head Screw 
R.ound H•ad Scr•w 
Oil Pluq Screw 
Oil .Pluq Screw 
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EX 
ST 
JOSV U-60- 4 
208V AF30-6 
208V At40-4 
2.30/460V AF40- 4 
:230/460V U60- 4 
:Z.30/460V AF30 - 6 
2.30/460V AF90-4 
600V ll'~0-4 
600V .A..F60-4 
600V A.F90--4 
600V ll'JO-, 
A!'40-4 !X . 
.l.J60-4, CC 
.li"JO- o i:X 
Ai'JO- • ~'l' 
ll'-'0-4 ST 
A...',·o-90 ST 

Hl0X:25 &:T 
ST 

(9120)0 
ST 
20X28X3MM ST 
ST 
CST 
:ST 
ST 
n 
~ 

~T 
c,1.2oia 

EX 
ST 
EX 
A.PJ0-90S~ & AFGO 
M6Xl6mm EX 
M6xl2mrll ST 
M5x16mm ST 
M6xl6mm ST 
M6x25mm EX 
M6x20nun ST 
M6x20JIIJI\ BX 
Ml Ox35mm 
Ml2x.3~mm BX 
Ml2.x35mm ST 
M5x10mm ,-
R. 1/4 EX 
R· l/4 S'r 
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28-Feb-90 

PllTS LIST ~30-6, 40-4, 60-4, 90-4 
STANDARD AND e:JCP~OSION PROOF 

I.BP' • NO • Q'l'Y PART NO. 

2500 
3020 
3200 
3300 
J.300 
3300 
3301 
3320 
3330 
3330 
3330 
3800 
3900 
'400 
4410 
441..5 
44:?0 
44:15 
4430 
4600 
,.os 
4610 
'800 
5000 
5100 
5200 
,,oo 
?:5410 
,600 
CSl.00 

• Gl.00 · 
01.10 
6110 

·cs8~0 
7400 
9030 
9060 
,o,o 
~l.00 
':1120 
9120 
9210 
9610 
9610 
9680 

33 1140051 
4 1147030 
l . ll~J016 
4 1 :. 5.1004 
4 1153004 
6 1153004 
4 1153016 
2 115:?018 
4 llSJ0l9 
6 1153019 
4 1153019 
1 1111096 
1 111.0029 
l. 1:.1~0,J 
1 lll206o 
l. ll.l.~038 
l. lll.:1Ol7 

. 1. l 1 1.~C15 
1 1:1~021 
l. 1113014 
:Z llllOl.6 
1 :;.:.1.JOOJ 
1 lltiJ01l. 
l ll.0l.0-69 
l 1!0201.7 
1 lll.401.7 
l 11oeo~cs 
2 1107003 
1 4l0l.04' 
4 1155024 
l. 11:,0,4 
ti 11,~0~4 
l 11,~0~4 
l 14'990til 
3 llOJOll 
l 6113147 
l 12l70lJ 
8 1;13044 

:;lJ 1218014 
1 6102701 
l 1~10044 
1 1217024 
l 4:2:?~01S 
1 4l.24014 
1 13-42213 

DESC:llIPTION 

Hex Loc!c Nut 
Washer 
Lock washar 
Lock Washer 
Lock Washer 
Lock Wa•h•r 
Lock Washer 
Lock Washer 
Lock Waahar 
Loclt Wacber 
Lock Waahu-
Lower Heghani:al Seal 
Upper M•~nanical Seal 
o-Rinq 
O-Ring 
o-.itinq 
o-ainq 
0-Ring 
0-iti.:iq 
Fiber S• alinq Wa~~•r 
Pi~er Sealinq Wa3her 
~iber ~••linq w~sner 
:t:pel.ler JC• y 
Grooved Ball B••rinq 
Doubla Row B•ll Bearinq 
sare~y tuna 
c1rcl1~ ID~) 3?:5x1. . ,=m 
c1rc11p (l!:XCl JOX1.51UD 
supporc Washer 
Rivet 
Covel Pin ~x2OIDII 
Jlt1vec 
Dowel Pin 5X20mn. 
Shae.kl• 
l0W H1qh Detergent Oil 
Terminal Board AssemJ:,ly 
Clamping Strap 
cr1~p Connectors 
C,.ble Shoe 
Cable Assembly 30ft 
C,bl• 101.5 0%0!lax 
Lock Vasher 
Nuuapla1::e 
Nameplate 
Adhe~ive L~el 
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MS 
M5 
M6 
H6 EX 
H6 ~F30 , 6Q , 90 ST 
H6 AF40-4 ST 
M6 
M10 
Ml2 ~ 
Kl:2 U'JO , ,o, 90 S:
Ml~ ll'40-4 ST 

20S.:cSma 
:2:20x5nm 
101:icJmm ST 
70xJ . Smm 
.&:.:xJmm S'l' 
SJxSmm 6X 
Uxl b:2lmn 
l0 . 7xl6x1 . 5mm ~T 
6xlOxl.~mm 

Al'30-9O ST 
Al"J0-00 !X 
AF30-60 EX 
AF30-90 ST 

ST 
ST 
EX 
ST 
EX 
42X3l!lll ST 
ST 
EX 
ST 
ST 



WHC-SO-W011 H-OMM-001, Rev. 0 

.. -~-- ·• 

• 
C 

a. 
:c 
CD 

t--t-+--+--+-+--+-+--+-+-1 __ ....... 
t,: &-j 

t--t--....-+--+--+--+--+--+--1 0 U M--!...!J 

l--l-+-+-.+-1-+-+-+-+-1 ~<iii"" 

MODEL 
t--t-------1 RATED HP 

SECT .. --=2=00"-_TAB 4" 1750 RPM 30 PG. 111 

DATE_~Ap~r~i=l'---=-1~1 ~1~9~8"'"3 __ 

Eiru':H!P~ EXPLOSION PROOF 

I I I I I 1-4-
4 

.. 

SOLID SIZE __ :;.;}¾..._ __ • BLADE 1 SPEED 1750 RPM 

DISCHARGE SIZE 4 • VOLTAGE ~. 460. 5~ ; _filLHz _l_pH 
70 1-+-+--

1
-+-i-+--+-+-+-+-..-,......-.,..........,..-,......,.._..--...,.......-,,--,----,--,--,-

1
-,-......-....... ...,..... ........ -__,.-.-........ ---1 

I I I I 
I I I I 
I I I I I 

I I I I 
I 7 ' 

I : I 7 •' 
I i I I I I 

I : I 

' 
I 

I l 
I I I I 

I I I i I I I 
I I i I 
I i I I I 
I ' I i 

I : I I I I i I I 
' ' I I i I I 

60% ! : 1 ; 

I 
I I 

! I 
I I I I I 
I I I I 

I I I I I 

20 
I I I 
I I I I 
I I I I 
I 

I ' I 

! I i I ,I' ~ • :"',, i , 1 _....:...i ...;.1_:_I -4-...;l_:_I ....;......!I-i-_......!-
: I I ' ' ........ ' ...... 60 % __ 1 ...;.1.....;.l --+-...;_-1 ....:......!1-1-_._..:... 

I : , : 1 1 IJ ............ ""-.. - , t 1 __ 1 __ 1 ____ 1 _.1__,_l -+-...--'-

1 I i i , I : i I I I ........._ ....,,__, 55 % _I -+-+-'-I ...,.1--'-I -+-+-'-
I I! Ii I I I I I .,._____~ · • · ' I 11 I I 

I I I I 
I I I 

I I I I 
I I I 

I ' I 

I I I I 1111 :1 i ; 1111; , ~ 1 1111 I I I I 
I I I I 10 

1 , 1 , j l , i j ! I • '-~ 

_,.......__...,.......,_.__.1--;.1 ___ 1 __ : -+--..-' -------~....:......._ .... : ....:..., -+----+-+--;_! -+-I -' r'r-+--+-+--r-'-1H-+-+-~ 
1 1 I , 1 1 1 • I 1 1 -1 7 

I I I 

I I I 

' ' ' I 

I I I 
7 I 

I I I I 

I I I 
I I I 

I I I I : : I I I I I I I I I . I I 
I I I ! i I I ! ' . I I I I i I I I I I I I 

I ! I I I I I ' ' I I : ' I ' ' 7 I I I I 7 I I I i I 

0 100 200 300 400 500 600 700 

USGPM 
I I I I I I i I I ' I I I I I I I I I I I l I I I I 

I ' I I I I I I ' I ' : ' i I I I I I I ' I I I I I I I 

I I I ; I I I I I I : i I I : I : i I l I I I [ i I I I I 

I I I I I I I i .. I I ' ! I : I ! I i ' I I I I I I ' 
4 I I I I I ! ' ' I I I : "'Ii, I ; I ' I ' ' I I : CB311 I I I I ' 

I I I I I I I ! I 
I I ' 

' 
I I : I I I I I ' I I I ' ! 

I I ' I ' ! I I ! i I 7 
CB32 1 I I ' I 

I ! i I i ! I I I I I j I I i ; 
' I I I ! i 

' I I I I : I I ! I I I I ! I I I I I ' 2 I 

I I I I I I I I I I i I I I I I ; I I [ I ! i 

I I I I I i I I I i I i : I I I ! I I I i I I I I I I I 
I ! I I i ! I I I I : I I ! I l I I I I I ! I 
I I I I ! I I ; i i I I i I I I I I I I I I I ' 

0 
I I ! I I ! I I ! : I I I I I I I I I I I I I I I i I I 

ASS Pumps Inc. 140 Pond View Drive Meriden, CT 06450 

F-33 

/ 



ATTENTION 
WHC-SD-W011 H-OMM-001, Rev. 0 

Th, AFP & AF S1n11 Five Year Warranty 11 0onllng111u on 
. proper stan-up. Pleu, r• ad this manual carefully. The Prod• 

uct Start•up Repon form muat bt completed end ra1urned to 
ABS Pumps Inc. In lhe event the Product Start-up form has 
not been received with the pump, please contact your supplier 
or the factory. 

~~~.l.U,.Q,Qt~~Qo~~£Vf~~oi~2~~20oO~Oo~cM(QtQ&&r~~~~2~~Q&Q~~~OoQQOeOeOe02~Q~~~ 
OJt)(l/1/Ul/l'?' ~ 

FIVE YE.AR WAHRANTY - STANOARO & EXPLOSION PROOF 
AFP & AF SERIES PUMPS 

PERMANENT TYPE INSTALLATION 

ABS Pumps Inc. warrant• Its AFP & AF Serles of Subrner•lble Pumps to be free from defects 
in workmanship and ma1erlals for a period of five (5) years altar date of shipment to end 
customer, with approval of lnatallallon and start-up of tho equipment by the Company's 
1uthori11d on-site repr1111ntatlve and, upon payment of the applicable percentage of the llet 
price of the foflowlng parts In effect at time of replacement. 

Part Desortpt1011 Month• Attar Shlpm1nt 

o-,a 1a.31 32-•s 4&-ao 
Rotor & Stator• O~~ 25% 50% 75% 
Mechanical Se.I 0o/, 25% 50°4 75% 
Impeller 0% 25% so,:. 75% 
Cutter Olac 0% 25% 50°/u 75'!. 
Pump Housing Q•;. 25% 50o/o 75% 
Ball Baar1no1 0°4 .io,~ 80o/. go,:. 

'Slator guat&nlH ell,1c;llve only II COlftP&nf'I IUlhorllld c:ontrol p1111el1111 u .. 4. 

All other ABS manufactured equipment or other UH• of AFP or AF Hrl11 pump• wlll carry 1 
one (1) yHr warranty lrom d• te of •hlpmant to end cu1tomer, but In no event, longer than 
1lghl1tn (11) month• from dale of ahlpmant from the Company. 
Start•up report• and etactr1cal 1y1tem 1chem1Uc1 may be required to euppart Warranty 
claim• and wlll be required for claims on l)umpa of 30 horHpowar and gr111er. 
The Company's aole obligation under thla warranty shall be to make repaira and replace 
parta when necessary on producta that havt bHn returned to It or to an authorized service 
faclllty· and found to be defactlve by the Company. Explosion Proof pumpa (EX) must be 
serviced 11 a facility approved by ABS Pumpa Inc. Th• Company shill not be ll1bl1 for any 
apeclal, Indirect, or conHquentlal damagH of any kind. Major component, not manu• 
lacturad Dy the Company are covered by 1h1 original manulacturtr's warranty in lleu of this 
warranty. The Company will not ba held r11ponaibla for travel eipanae•, ranted equipment, 
out• ide contractors IHI, or unauthorized repair shop 1xpen•H. The Company neither 
assumes nor 1ulhorlz11 any ptreon or other company to assume lor It , any other obligation 
In connection wilh the sale of lt1 1qulpment, ~ny enlargam,nt or modification ot this 
warranty by a Representative or other Sales Agent is their e1t,Clusl1te reaponslblllly. Trana• 
ponatlon charges shall be borne by Iha Buyer. Labor charg11 for warraniy repair• shall not 
be aaaumed by tha Company tor repairs made after Me 111 yHr tram oatt ot •hlprnetnt to 
end cuatome,. Returns muat have prior written authorization lrom the Company. 
This warranty shill extend only to the orlglnal Owner, and •hall not apply to any products that 
hive bHn repaired or a1t1,ed without the Company'a consent or have b11n aubject lo 
misu11, accident or n1gl1ct, or nave been uaed tor pumping othar than raw •ewage or almllar 
non-corrosive liquids. 
NO OTH&R WARRANTIES EXPRESS OR IMPLl!O, INCLUDING IMPLIED WARRAN-rtES OF 
MERCHANTABILITY ANO FITNESS FOR A PARTICUI.AR PURPOSE, WILL APPLY. 
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WHC-SO-W011 H-OMM-001, Rev. 0 

SECT.--=2=00:a--_TAB 4" 1750 RPM 30 PG. 111 

............. April 1, 1983 
~ 

DATE 

SilQ1H!!!!l!Ml ~ EXPLOSION PROOF 
MODEL 

AF' 
30 

I I I I I I 
1-4-4" 

RATED HP 4 
SOLID SIZE ~ - . BLADE 1 SPEED 1750 RPM 

DISCHARGE SIZE 4 . VOLTAGE ~, 46Q 1 5~ ; -filLHz _l_pH 

I I I I 
I I I I 
I I I 
' j I 
: i I 

I I : ; 

I I I 

I I I 

I 
I I 

I I I ! I I 
I ; I ' I i I I 
I ' i i I 

55% : I I I I i I I 
; I ' i I i I I i ' I I 

-....i. 60% ! ! i I 
/ I°'-' F I 

...,.L ,~ I 65% I I 
I I I I I I I I I I 

I I \{~IJ"' ........_ 67% j I ; I i I I I I I I 

i I ! tit' r ' ........ I I 65% I I I i I I I I I 

I i I I . ........... J "" I I I I I I I I I I 

I I I ,r "-' :" i I I I i I I I I I I I i I 
: I ' I ' I ........... , ...... 60% I : I I I I I I 

I I ! ; I I ll........_ """- ... I I I I I I I I I I I I 
I ! I i ! i I I I -.........~, 55% I I I I I I 

I I I i I ' I I I ; 7'.._~ . ... . I I I I I ! I I 

I ; I i i I I I I i I ~ ~I I I I I I I I I 
I i ' I ! I I I • I """-'.:°"'. I I I I I I I 

I : I ' I I i I " i I I I I I ! I ' I I I 
i i ' : I i I I 

' I I I I I I I I I I I 
i ! : ' I I I ! I I I I - I I 

I i I : i i I I ; I I I I I I I I 
I I I : I ; : ! I I ! I ! I I i I I I I I 

200 300 400 500 600 700 

USGPM 
I I I i I I I I I I I ! I I I ! I I I I I 
I I I I ' I I I i I I I I I I I I I I I I I I I I I 

I I I : ! I ; I ! I I I I I I I I I I I 

I I I i .. I I : I I I I ! i i I I I I I I 
I I I : "II I : ' I I I : I I I CB311 I I I I I 

i I I I I I ' i I 
: I I 

I I I I I ' I I I ; i i I I 

' I I ! ' ! I I I I I 'CB32 I I I I I 
I I ; I I I I I ' i : I I I I i 
I I 

' I I ' I I I I I I I I I I 

: I i I I ; i I : I I I I I I I i 
I I I I : ! i I I I : I I i I I I I I 

! I I j I ! I ! I I I I I ! I 

' i i i I : i I I I I ! I I I I I I 

! I ! ! ! ' 
; I I I I I I I I I I I I i I I 

ABS Pumps Inc. 140 Pond View Drive Meriden, CT 06450 
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ATTENTION 

WHC-SO-W011 H-OMM-001, Rev. 0 
The AFP & Ar Serita Five Year Warranty la conli1191u11 on 

.. proper start-up. Pleue read this manual carefully. The Prod
uct Start-up Repor1 form must be completed and returned to 
ABS Pumps Inc. In Iha event the Product Start-up form has 
not been received with the pump. please contact your supplier 
or the factory. 

~~~J.\A,QqMQQQo~~Vf~2~i~i~e~i~O~~Or~~tQtQ&&£Q~Qq~Q&q~~~QoOeQe020e~~QQ~~ 
OttJll/1/UVlr Ilg 

FIVE YEAR WAHRANTY - STANDARD & EXPLOSION PROOF 
AFP & AF SERIES PUMPS 

PERMANENT TYPE INSTALLATION 

ABS Pumps Inc. warrants its AFP & AF Serles of Subrneralble Pumps to be free from defects 
in workmanship and materials for a period of five (5) years alter date of shipment to end 
customer, with approval of lnstallatlon and start•up of the equipment by the Company's 
authorized on-aita representative and, upon payment of the applicablei percentaoe of the 111u 
price of the following parts In etlect at time of replacement. 

Part Ducrlpt1011 Months After Shlpmant 

o-,a 1s-31 32.4s 4s-eo 
Rotor & Stator• O~~ 25% !10'!1. 75¾ 
Mechanical Se..l o•to 25¾ 50% 75~l. 
Impeller 0% 25% 50% 7!% 
Cutter Disc 0% 25% 50% 7!¾ 
Pump Housing 0% 25% !SO•t• 75~~ 
Bail Bearings 0% 40% 80o/e 90o/. 

•s1.11or guarantH 1ll,ic:llv1 only II COfflP&nfl au1h~rt11d control 1>1111,ta a,• uHC1. 

All olher ABS manufactured •qulpment or other u•H of AFP or AF ,erles pump• will carry a 
one (1) ytar warranty from date ol •hlpmtnt to tnd cuetomer, but In no 1v1nt, longtr than 
elghtttn (11) months from date ol 1hipm1nt from the Company. 

Start-up report, and ,1,otrtcal 1y1t•m achemattcs may b• required to 1upport Warranty 
claims and wlll be required for claims on pump, of 30 horsepower and graater. 

The Company'• aole obllgatlon under lhla warranty shall be to make repairs and replace 
parts when necessary on product• that have bHn returned to It or to an authorized service 
laclllty and found to be delacllvt by th• Company. Explosion Proof pumps (EX) must be 
serviced at a facility approved by ABS Pump• Inc. The Company shall not be llabla lor any 
apeciel, Indirect, or conaequentlal damage• of any kind. Major comP.Ontnts not manu
factured by the Company are covered by the original manufacturer's warranty in lieu of this 
warranty. The Company will not be held raaponaibla for travel expenses, rented equipment, 
outaide contractors fHe, or unauthorized repair shop expenses. The Company neither 
assumes nor authorizes any person or other company to assume tor II, any other obligation 
In connection with the sale of Its equipment. Any enlargemeint or modification of this 
Warranty by a Representative or other Sales Agent is their exciusl'le re•ponslblllly. Trana• 
portatlon charges shall be borne by the Buyer. Labor charge• for warranty repairs shall not 
ba aa•umed by the Company lor repairs made after Me 111 year trom c:1111 ot 1hlpm11nt to 
end customer. Returns must have prior written authorization from 1h11 Company. 
This warranty shall extend only to the orlglnal Owner, and shall not apply to any products that 
hav• bHn repaired or altered without the Company's consent or have bHn •ubject to 
ml1uae, accident or ntglaot, or nave bttn used lor pumping other th,111 raw aewaoe or similar 
non-corrosive llqulda. 

NO OTHER WARRANTIES EXPRESS OR IMPLIED, INCLUDING IMPLIED WARRANTIES OF 
MERCHANTABILITY AND. FITNESS FOR A PARTICUI.AR PURPOSE, WILL APPLY, 
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