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UPDATE FOR 
PLAN.T MAINTENANCE/TRAINING MANUAL 

(RADL ITEM 2-37) 
_SEG_TION 1 _ _::_ _ROTATING APPARATUS 

INSTRUCTIONS: 

Book 1 

Book 2 

Book 3 

1. This update is issued to incorporate corrections and additions to 
the preface, table of contents, index pages of the original July 1981 
document and to incorporate additional information in paragraph 1.2, 
Pumps. This update has resulted in the addition of several books 
for this section (for paragraph 1.2) due to the large volume of data. 
Accordingly, Section 1 has been completely revised and reprinted in 
its entirety. ·Therefore you c~n destroy the original July 1981 issue. 

2. For information, the following items were changed in the original 
issue: 

- Revised index pages 1.2-3, 1.3-1, 1.4-1 and 1.5-1 

3. The following new data was incorporated in paragraph 1.2, Pumps: 

- Oil Circulating Pump - Pages 1.2.1-~5 thru 1.2.1-49~ 

- Fluid Makeup Pump - Pages 1.2.3-1 thru 1.2.3-16 . 
. 

- Flash Tank Drain Pump - Pag~ 1.2.4-1 thru 1.2.4-36. 

- Raw/Service Water Pumps - Pages 1.2.6-1 thru 1.2.6-28. 

- Primary and Secondary Fire Water Pumps - Pages 1.2.7-1 thru 
1.2. 7-441. 

- Fire Maintenance Jockey Pump - Pages 1.2.8-1 thru 1.2.8-51. 

- Demin. Water Transfer Pump - Pages 1.2.9-1 thru 1.2.9-23. 

- Separator Waste Water Pump - Pages 1.2.10-1 thru 1.2.10-24. 

- Oil Sump Pump - Pages 1.2.11-1 thru 1.2.11-27. 

- Raw/Service Water Sump Pump - Pages 1.2.12-1 thru 1.2.12-20. 

- Oil Sludge Pump - Pages 1.2.13-1 thru 1.2.13-14. 

- TSU Area Sump Pump - Pages 1.2.14-1 thru 1.2.14-13. 

- Receiver Feedwater Pump - Pages 1.2.23-1 thru 1.2.23-563. 

- BCS Fluid Receiver Pump - P~ges 1.2.36-1 thru 1.2.36-17. 
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PREFACE 

This document is provided by the McDonnell Douglas Astronautics Company (MDAC) 
in accordance with Department of Energy Contract Number DE-AC03-79SF10499, 
Reports and Deliverables List Item 2-37. The material presented here is 
intended for training and maintenance usage by Southern California Edison 
Operations Personnel. · 

Specific notes on the organization and content of the document are as follows: 

1. This document is organized in major sections that reflect the top 
level breakdown of the Master Equipment List as defined in RADL Item 2-19. This 
is in contrast to the subsystem approach used in designing the plant, however, 
is consistent with the Southern California Edison operating plant equipment lists. 

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

- Rotating Apparatus 
- Stationary Apparatus 
- Electrical Apparatus 
- Valves 
- Instrumentation 
- Control and Data Systems 
- Collector System 
- Special Heliostat Instrumentation and Meteorological 

Measurements Equipment 
Section 9 - Heating Ventilating and Air Conditioning 
Section 10 - Facilities 

2. Assignments to categories are made on the basis of the lowest level 
tag numbers. For example, maintenance information for the thermal storage 
extraction pump skid assembly (SA-309) is not listed in the stationary apparatus 
section, but broken down to the generic categories as defined by the tag number; 
i.e., pumps (Section 1.2), air operated stop valves (Section 4.2), pressure 
transmitter (Section 5.2), etc. 

3. The Process Instrumentation Section (Section 5.0) is organized on the 
basis of sensor type as defined by the first letter of the designating tag 
number. It contains sensor-related information only. Signal conditioning 
equipment is treated in Section 6.0. 

4. The information on the Collector System, which was provided by the 
Martin Marietta Corp. (MMC) and the major items of the Electrical Power Genera­
tion System equipment, provided by Southern California Edison is not provided 
herein. However, the various sections were structured for their inclusion 
where applicable. 

Technical questions concerning this RADL Item should be directed to 
Mr. R. G. Riedesel at (714) 896-3357 or Mr. R. J. Perkins at (714) 896-3073. 

V 



- 1.0 

2.0 

3.0 

4.0 

TABLE OF CONTENTS 

Rotating Apparatus 

1.1 Turbine-Generator 
1.2 Pumps (1.2.8 through 1.2.2 2) 
1. 3 Fans 
1.4 Air Compressor 
1.5 Blowers 
1.6 Centrifuges 

Stationary Apparatus 
2.1 Heat Exchangers 
2.2 Receiver Panels 
2.3 Tanks, Vessels, and Receivers (Air or GN 2) 
2.4 Deaerator 
2.5 Condenser (turbine-generator) 
2.6 Desuperheaters 
2.7 Filters and Strainers 
2.8 Demineralizers 
2.9 Heaters 
2. 10 Dryers 
2.11 Separators 
2.12 Ullage Gas Supply and Condjtioning 
2.13 Auxiliary Boilers 
2.14 Sewage Treatment Plant 
2.15 Expansion Joints 
2.16 Orifice Plates 

Electrical Apparatus 

3.1 Transformers 
3.2 Motor Control Centers 
3.3 Substations 
3.4 Junction Boxes 
3. 5 Switchgear 
3.6 Power Panels 
3.7 Cables 

Valves 
4.1 Modulating Control and Related Solenoid Valves 
4.2 Air Operated Stop and Related Solenoid Valves 
4.3 Motor Operated Valves (MOV) 
4.4 Other Solenoid Valves 
4.5 Safety-Relief Valves 
4.6 Check and Stop Check Valves 
4.7 Manual Valves 
4.8 Pressure Regulator 
4.9 Rupture Discs 
4. 10 Traps 
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5.0 

6.0 

Process Instrumentation 

5.1 (T) Temperature 
5.2 (P) Pressure and Differential Pressure 
5.3 (F) Flowrate 
5.4 (L) Level 
5.5 (W) Weight/Force 
5.6 (A) Analysis 
5.7 (I) Current 
5.8 (E) Voltage 
5 . 9 ( J ) Power 
5.10 (Y) Heat 
5.11 (S) Speed/Frequency 
5.12 (C) Conductivity 
5.13 (Z) Position 
5.14 (O) Deflection 
5.15 (X) Vibration 

Control and Data Systems 

6.1 Subsystem Distributed Process Control (SDPC) 
6.2 Control Console (CON) 
6.3 Interlock Logic System (!LS) 
6.4 Signal Conditioning Unit (SCU) 
6.5 Red-Line Unit (RLU) 
6.6 Data Acquisition System (DAS) 
6.7 Data Acquisition Remote Multiplexer System (DARMS) 
6.8 Operational Control System (OCS) 
6.9 Beam Characterization System (BCS) 
6.10 Special Heliostat Instrumentation and Meteorological Measurement 

System (SHIMMS) 
6.11 Solid State Relays 
6.12 T.C. Reference Junctions 
6.13 MCS Timing System 

7.0 Collector System 

7.1 Heliostat Assembly 
7.2 Heliostat Drive System 
7.3 Heliostat Pedestal Assembly 
7.4 Heliostat Controller (HC) 
7.5 Heliostat Field Controller (HFC) 
7.6 Computer Control System 

8.0 Special Heliostat Instrumentation and Meteorological Measurements 

Systems Equipment 

9.0 

8.1 Meteorological Equipment 
8.2 Special Heliostat Instrumentation 

Heating, Ventilating, and Air Conditioning 

9.1 Material Data 
9.2 Thermal Storage Control Bujldings Cooling 
9.3 Thermal Storage Electrical Equipment Building Cooling 
9.4 Thermal Storage Control Building Heating 

viii 
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10.0 Facilities 
10.1 Fire Protection 
10.2 Elevator 
10.3 Buildings 
10.4 Electronics Enclosures 
10.5 Receiver Tower 
10.6 Pipe Rack 



-
1.2 PUMPS 

{CONTINUED) 

c 
w 
::, 
z 

(/) i= 
a..z 
::Eo 
~g 
C"'! ... 



-

1.2.8 Fire Maintenance Jockey Pump 

1.2.8. l Identification 

Tag Number 

P707 

1.2.8.2 Description 

Pump 

Manufacturer: 

Part Number: 

Motor 

Manufacturer: 

Part Number: 

Description 

Jockey Pump and Controller with 
pressure switch tag number 1513 

Aurora Pump 
800 Airport Road 
North Aurora, Illinois 60542 

Model 935 

Marathon Electric 
Wausau, WI 54401 

See Aurora Pump Model 935 

Controller (with pressure switch tag number PSl 513) 

Manufacturer: 

Part Number: 

l. 2. 8. 3 Vendor 

Metron Instruments, Inc. 
1051 So Platte River Drive 
Denver, Colorado 80223 

Model MIDA-5-460 

Mclemore Pump & Equipment Co. 
4895 Joli et St. 
Denver, CO 80239 

1.2.8.4 Procurement Specification 

Stearns-Roger Specification Number 046.8 (DOE Specification 
Number 40M700-14S) 

1.2.8.5 Piping Connections 

P707 - See Construction Package 9, Dwg No. 40P7005133155, Sht. P6-l 

1.2.8.6 Operation/Maintenance 

See attached P.,urora Pump Manual, 932 section with motor, and 
controller data included. 

1.2.8-1 



932 SECTION 
PERIPH. TURBINE JOCKEY PUMP 

ELECTRIC DRIVE 

1.2.8-2 
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TABLE OF CONTENTS 
FIRE JOCKEY PUMP 

PUMP: 
CERTIFICATION PAGE 
DIMENSION PRINT 
PERFORMANCE CURVE 
MAINTENANCE 

MOTOR 
MAINTENANCE 

CONTROLLER 
DESCRIPTION 
DIMENSIOJ\JS 
WIRING DIAG~S 
OPERATION & MAINTENANCE 

TESTI?'-G 
TEST PROCEDURE 
TEST RESULTS 

; 1.2.8-3 



.AU.RORA PUMP 
A UNIT OF GENERAL SIGNAL 

NO. OF PRINTS 

FOR APPROVAL 

8 FINAL 

SALES Of.FICE: McLEHQBE PwMP & EG.t uPMENX C.o. PO# A01 · 10,5 
FACTORY ORDER NUMBER: _-4....__A.-0_-_7....__4_._3.._4_._ ________________ _ 

J~~~~~DEMJ:)LQT Pt ANT JOB: 

SERVICE: 

ENGINEER: STEAR.NS- BOGE& ENGINEER\t\fG c.oese 
coNTRAcroR: SrEARN.s - &OGER ENc ... ,"-,EE.RlNG:. cos.e 
soLo TO: ST EA &NS - ROGE8 ENG I NEE R\NG PO#ZQQ1-c2.,100 

RE FER ENCE: __ PR..__._ .... Ocao3E .... __,C._T....__N.___g, ____ c_2. ..... 1 ..... 7._0.........,0 ______________ _ 

PUMP 
ON€ NUMBER OF UNITS :c 05 SIZE 9.35 MODEL ___ POWER SERIES PUMP ONLY 0 

-=:::l,.=.5=-----GPM 2.89' =-.._.._......_ _____ TOH _3-...C,__,,0_0"---RPM ROTATION: RH~ LH 0 

BASE: 

0 STEEL 
DRIP RIM 

0 STEEL 

0 FABRICATED 
STEEL 

0 CAST IRON 
RING TYPE 

5 HP. 

BY: ~ AURORA 

0 OTHERS 

CONSTRUCTION: COUPLING: STUFFING BOX: CONNECTIONS LUBRICATION 

0 GREASE ~ STANDARD O STANDARD ~ MECHANICAL SEAL gi THREADED 
FITTED 

•----- 0 SPACER 

0 GUARD 

~ STANDARD 

·• 
0 FLANGE 0 OIL 

0 125 # SUCilCN 

0 250# OISCHARCE 

.3 

CASE C:C 
IMP. 68-:Z, 
SHAFT~ I I,, S.S. 
SLEEVE-~ 
CHAN.RING ..c..J: 
SPACER 

-----• PACKING 

0 ~NTERN RING •----

MOTOR 
PHASE -=--HERTZ 4(.,0 VOLTS .3£,00 RPM 182 T (,,0 FRAME 

~ COP 

• TEFC 

• XPROOF 

0 VERTICAL 

~ HORIZONTAL MAAATMON 
0 PART WINDING MANUFACTURER 

NOTE: MOTOR NOT MOUNTED 
AT FACTORY ON 
VERTICAL UNITS. 

SPECIAL REQUIREMENTS 
PUMP: 3/4 'N- e,v- PAs.,s ""'Lse:ue: F vp...Lve; se.r @ 
CEBilFIE-P PES.FOB.MANCE,, re:sr 

,340 ' P...,ETE & ASSY · 

DRIVE: 

ELECTRICAL: NE.TRON JOCKEY PUMP 
SHf:E:IS 
CEnTIFIED 
PRINT: 

9-32,.. PAGE: 2.02- CURVE NUMBER: .33PC-f l538 

THI DER WILL NOT BE P CESSED FOr! MANUFACTURING UNTIL APPROVAL IS RECEIVED. 
PRINTS ARE NOT TO SCALE ANO ARE CERTIFIED CORRECT ONLY FOR THIS ORDER. ALL 
ORDERS SUBJECT TO ACCEPTANCE AT AURORA PUMP. NORTH AURORA. ILLINOIS. 

THIS ORDER CAN BE RELEASED FOR MANUFACTURING AS SHOWN: 
i7 AUTHORITY: _____ _ 

RELEASE FOR MANUFACTURING PER ATTACHED CHANGE ORDER: U 
OFFICE: _______ _ 

1.2.8-4 
DATE: _______ _ 

-

-
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SECTION 932 PAGE 20 2 
DA TED APRIL 1976 

--AURORA MODEL 934 & 935 PUMPS------+-

I 

. I 

DRAIN 

NOTES: 
1. ALL DIMENSIONS IN INCHES. 
2. NOT FOR CONSTRUCTION PURPOSES UNLESS 

CERTIFIED. 
3. CAPACITOR WHEN FURNISHED NORMALLY 

APPEARS ON TOP OF MOTOR. DIMENSIONS ARE 
NOT SPECIFIED AS THEY VARY WITH EACH MOTOR 
MANUFACTURER. 

4. DIMENSIONS MAY VARY± 1/4". 

FRAME A 8 D E F H 
5n 6-3/4 4 3-1/2 2-7 /16 1-1/2 11/32 SLOT 

- 145T · 
7 6 3-1/2 2-3/4 2-1/2 11/32 SLOT 

•182T 9 6-1/2 4-1/2 3-3/4 2-1/4 13/32 
184T 9 7-1/2 4-1/2 3-3/4 2-3/4 13/32 

AG BA 

V NPT 
RELIEF 
VALVE 

OUTLET 

STEARNS-ROCER ENGINEERING 
PRCJECT NO. 621700 
SCLAR-C~E FILOT PL~NT 
UI\IT Cf\E 
P.C. 2001 

J 

CORP. 

11 2-9/16 MODEL SUCTION DISCH, OF DG 
11 2-7/8 
11 3-5/8 
12 3-5/8 a 

934 1 l 2 1-11/16 

~935 2 1-1/2 2-1/4 2-1/4 
r 

AURORA PUMP 
A UNIT OF GENERAL SIGNAL 
800 AIRPORT ROAD-NORTH AUAOAA.ILLINOIS •60542 

1.2.8-5 
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SECTION 130 PAGE 413 
DATED NOVEMBER 1963 

MAX. SPHERES- .002 
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CASE PATT. NO.- 33-3-17 LH 
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MIN. IMP. DIA.- NA 
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STEARNS-ROGER ENGINEERING CORP. 
P~CJECT NO. C21700 

I I 

i I 

SOLAR-C~E FILOT PLANT 
UNIT ONE 
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P.C. NC. 2001 I 
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PRCJECT NO. t217CO 
SCLAR-C~E FILOT PL~NT 
\J~IT CI\E 

SECTION 6 ITEM 134/5 
DA TED JUNE 1968 

P.C. 2001 

INSTRUCTION MANUAL 
REPAIR 

MODEL 134-135 (04-05 SERIES) 

SERVICE 

Your Aurora pump requires no maintenance other 
than periodic inspection and occasional cleaning. The 
intent of inspection is to prevent breakdown, thus 
obtaining optimum service life. The pump is lubri­
cated by the liquid being pumped and therefore does 
not require periodic lubrication. The motor, how­
ever may require lubrication, in which case, the 
motor manufacturer's recommendation should be 
followed. 

REPAIRS 

The pump may be disassembled using the illustra­
tions and text provided. Although complete disas­
sembly is covered, it will seldom be necessary to 
completely disassemble your Aurora pump. 

The illustrations accompanying the disassembly in­
structions show the pump at various stages of dis­
assembly. The illustrations are intended to aid in 
the correct identification of the parts mentioned in 
the text. 

Inspect removed parts at disassembly to determine 
their reusability. Cracked castings should never be 
reused. All packing and gaskets should be replaced 

Pump c:asing and outer ring removed. 

Impeller sc:rew and washer removed. 

with new ones at reassembly simply as a matter of 
economy; they are much less expensive to replace 
routinely than to replace as the need occurs. In 
general it is economical to return to the manufac­
turer for repair only the motor and motor controller. 

Impeller and key removed. 

C 19H AU .. OIIIA ~UM .. 

AU"0"A• ILLINOIS 

1.2.8-7 
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MODEL 134-135 

Disassembly. Disassemble only what is needed to 
make repairs or accomplish inspection. 

Disaa1StJmbUng the Model 134 and 135 pumps (Stie 
Figure 3). 

1. Remove the four screws (2) and separate the 
casing (6) from the motor bracket (19, 20). 

2: Remove the two plugs (3), screws (4), and 
nameplate (5) only if replacement is necessary. Re­
move pin (15). 

3. Remove outer ring (7). 

Sleeve and key removed from shaft. 

Mechanical seal and spring removed . 

2 

4. Remove screw (8) and washer (9) and remove 
impeller (10) with key (13) from impeller sleeve. 

5. Remove impeller sleeve (12) with key (llJ from 
shaft. 

6. Carefully remove the mechanical seal (14). 
rhe stationary portion of the seal may be removed 
in Step 9. 

The mechanical seal (see Figure 1) is a pre­
cision product and must be treated as such. 
During removal great care must be taken to ' 
avoid dropping any part of the seal. Take 
particular care not to scratch the lapped 
faces on the washer or the sealing seat. Do 
not put a seal back into service until the seal­
ing faces of the w.i.sher and seat have been 
relapped or replaced. 

STATIONARY WASHER FLEXIBLE 
SEAT BELLOWS 

Figure 1. Mechanical Seal 

7. Remove inner ring (16). 

8. Gasket (1 7) may be removed from bracket if 
replacement is necessary. 

9. Remove the four screws (18) (Model 135, 1-1/8 
inch shaft only). Motor bracket with stationary por­
tion of seal may now be removed by applying a steady 
force separating bracket and motor. 

Reassembly. Clean and inspect all parts thoroughly 
prior to reassembly. Replace gasket. Check that 
all mating surfaces are free of nicks and burrs. 

1.2.8-8 
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MODEL 134-135 

Bracket removed. 

Inspect the impeller hub carefully for signs of ex­
cessive wear. Proceed to reassemble the pump as 
follows: (See Figure 3) 

1. Position the motor bracket (19, 20) on the mo­
tor and secure with screws (18). Tighten screws 
evenly. (Screws used on 135 Series, 1-1/8 inch 
shaft only). 

2. Attach nameplate (5) with screws (4), and re­
place plugs (3) if these were removed. 

NOTE 

The mechanical seal (14) cannot be installed 
as an assembly; the seal seat must be prop­
erly in place before the balance of parts can 
be added. 

3. Thoroughly inspect the seal cavity in the motor 
bracket, checking for burrs or nicks which could 
damage the seat of the mechanical seal (14). Apply 
a film of liquid dishwashing detergent to the seal 
seat and install, taking care to seat it evenly and 
squarely. 

NOTE 

If it is not possible to insert seat with fingers, 
place cardboard protecting ring, furnished 
with seal, over lapped face of seat and press 
into place with a piece of tubing having end 
cut square. Tubing should be slightly larger 
than the diameter of the shaft. Remove card­
board ring after the seat has been firmly 
seated. 

1.2.8-9 

4. Apply a film of liquid dishwashing detergent to 
allow remaining seal parts to be pushed onto shaft. 
Check the proper sequence of assembly as shown in 
Figure 1. 

5. Position gasket (17) on the motor bracket (19, 
20) and gradually slip into its groove. 

6. Install inner ring (16). 

7. Replace shaft key (11) and impeller sleeve (12). 
Be sure spring of mec~cal seal is properly posi­
tioned on back side of impeller sleeve. 

8. Slip on impeller (10). Line up impeller key­
way with key (13) so that key is not pushed out of 
keyway when the impeller is replaced. Secure im­
peller with washer· (9) and screw (8). 

9. Place the pin (15) and outer ring (7) in casing 
(6); slide casing into position over motor bracket 
(19, 20) being careful not to damage gasket (17). 

OUT 

ki41M·l:i 
THESE TWO 

CUTWATER WEBS 
MUST BE POSITIONED 

AS SHOWN. 

IN 

CHANNEL RING 
SUCTION CUTWATER 

Figure 2. Model 134-135 Installing Inner and Outer 
Rings in Casing 

Attach casing with screws (2). (See Figure 2 for 
proper positioning of inner and outer ~ings in cas-
ing.) 

10. Replace pipe plug (3), and install nameplate 
(5) and attach with screws (4), if these were re­
moved. 

3 
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Figure 3. 1 

MODEL 134-135 
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34 and 135 Se . nes Pum E P xploded View 
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List of Part s For Model 134-135 

2. Capscrew 
3. Pipe Pl 
4· Drive sug 
5 

crew 
. Nameplate 

6· Casing 
7 · Outer Ring 
8. Capscrew 
9. Washer 

10. Impeller 

11. Key 
l2. Sleeve 
13. Key 
14. Seal 
15. Pin 
16. Inner R' 
1 7. Gasket ing 
18. Capscrew 
19. Bracket 
20· Bracket 

STEARNS-RO · P~CJECT NCGER ENGINEERING 
SCLAR-C•E • 621700 CORP. 
U~IT CNE PILOT PLANT 

p.c. 2001 

1.2.a-10 
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STEARNS-ROGER ENGINEERING CORP. 
PROJECT NO. £:21700 SECTION2 ITEM! 

SCLAR-cr-e FI LOT PLANT DATED JUNE 1968 

ll~IT CIH 
P. C. 20 0 1 

INSTRUCTION MANUAL 
INSTALLATION 

CLOSE COUPLED PUMP 

GJi;NERAL. The life of your Aurora pump can be 
extended considerably by carefully following the in­
stallation tnstructions contained herein. Each step 
of the pump inStallation instructions plays a vital 
part in assuring long life, efficient operation, and 
reduced maintenance, from the initial location of the 
pump through prestarting directions. 

UNPACKING YOUR PUMP. The crate containing 
your pump should be opened immediately upon re­
ceipt from the factory, and the pump generally in­
spected for damage and shortage of parts. Particular 
attention should be given to the discharge and suction 
nozzle threads or flanges. Any damage or shortage 
of parts should be reported to the carrier immedi­
ately. 

CLEANING. If your pump is to be installed imme­
diately, it will be necessary to remove the protective 
covers from all openings, and to clean the exposed 
metal parts thoroughly with a cleaning solvent to re­
move the preservative coating. 

STORAGE. If your pump is not to be put in service 
immediately it should be covered and stored in a 
clean dry area. The protective covers and preser­
vative should be left intact until the pump is put into 
service. For extended storage, the pump should be 
dried internally with hot air or some other SUitable 
means, and once free of moisture, filled with a pro­
tective fluid such as light oil or kerosene. Accord­
ingly, at time of installation, the pump will have to be 
completely dismantled and thoroughly cleaned. 

PLANNING THE PUMP LOCATION. You probably 
have spent considerable time planning where your 
pump will be located. However you may have over­
looked some factor which may affect pump operation 
or efficiency. 

The pump should be located as close to the liquid 
source as possible so that the suction line can be 
short and direct. It should be located in a clean, 
open area, where it is easily accessible for inspec­
tion, disassembly and repair. Pumps inStalled in 
dark, dirty areas or in cramped locations are often 
neglected which can result in premature failure of 
both.the pump and the driver. 

Your pump should be located so that a .hoist or crane 
can be used to move it without interference from 
piping. This factor is often overlooked in the ad­
vance planning stage. 

Protect your pump against the possibility of flooding. 
Although water will not seriously damage the pump, 
the drive motor can be damaged. 

DISCHARGE PIPING 

GATE VALVE 

CHECK VALVE 

DISCHARGE---~ 
NOZZLE rfl""-rr-,,.__s;-r" 

SUCTION PIPING 

FOOT VALVE 

STRAINER 

FIGURE 1. RECOMMENDED LOCATION -
SHORT DIRECT SUCTION 

DISCHARGE PIPING 

SUCTION 
NOZZLE 

CHECK VALVE 

LONG UNSUPPORTED 
SUCTION PIPING 

FOOT VALVE 

•STRAINER 

FIGURE 2. UNSATISFACTORY LOCATION -
LONG INDIRECT SUCTION WITH NO SUPPORT 

C .... AUft0ftA ~UMP 

AUflORA, IL.LINOIS 
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CLOSE COUPLED PUMP INSTALLATION 

The pump should be located in an area where mois- · 
ture, either from leakage through the packing or 
from condensation, can be adequately drained off. 
Vloisture dnppmg on exposed metal or wood can 
~ause rapid deterioration of the area. Also, wet 
floors produce safety hazards. 

Adequate provisions should be made for electrical 
wiring to the pump motor. A switch and overload 
protection should be installed near the pump unless 
it is impractical. The electrical conduit should be 
positioned.in such a way as to preclude the possibility 
of moisture entering the conduit or the motor and 
causing short circuits. 

Outdoor installation will normally provide all of the 
above mentioned conditions. However it is advisable 
to provide a weather shelter for your pump. 

FOUNDATION. The foundation for your pump must 
be sufficiently rigid to absorb any vibration and 
stress encountered during pump operation. A raised 
foundation of cone rete is preferable for most floor 
mounted pumps. The raised foundation assures a 
satisfactory base, protects against flooding, simpli­
fies moisture drainage, and facilitates keeping the 
area clean. 

Your pump should be firmly bolted to the foundation, 
whether it is a raised concrete base, steelwork wall, 
or structural member. The mounting bolts or lag­
screws should be accurately located per the appli­
cable Aurora dimension sheet. 

BOLT OR 
LAG SCREW 

THREADE6 -
INSERT 

0 • .. 

PUMP MOTOR 
/ BASE 

... -,· I ~.., • 

• , CONCRETE 
FOUNDATION 

FIGURE 3. TYPICAL CLOSE COUPLED 
PUMP MOUNTING 

Lag screws or bolts screwed into threaded inserts 
111 the concrete are rl!commended for mounting close 
coupled pumps, rather than studs set into concrete. 
This permits removal of the drive motor without 
disturbing the pump liquid end or the piping. 

U a large pump is to be mounted on steelwork or 
other structure, adequate support should be provided 
to prevent deflection of the structure which could 
produce excessive strain on the pump casing and 
'lping. 

SETTING THE PUMP. Check the mounting surfaces 
of the pump unit and the foundation to make sure 
they are clean and free of obstructions. 

2 

MOUNTING 
BOLTS 

GATE VALVE 

DISCHARGE 
PIPING 

__ I ___ I 
-7·---1- --

__ ,_ ri 
I 

FIGURE 4. WALL MOUNTED PUMP 

Set the pump on the foundation, being careful not to 
damage the foundation bolts or studs, if used. 

Tighten the nuts or bolts finger tight. 

LEVELING THE PUMP. Level the pump unit using 
the suction and discharge nozzles or flanges as ref­
erence points. Insertion of a short piece of pipe in 
the threaded nozzles will facilitate use of a spirit 
level to determine whether or not the pump unit is 
level in all directions. A spirit level also can be 
used on the machined faces of the suction and dis­
charge flanges. Insert shims under the mounting 
feet as required until the pump is level. Firmly 
tighten the nuts or bolts securing the pump to the 
foundation. 
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SHORT 
PIPE 

' SHORT PIPE 

FIGURE 5. LEVELING PUMP WITH SPIRIT 
LEVEL AND SHORT LENGTHS OF PIPE 
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DISCHARGE 

CLOSE COUPLED PUMP INSTALLATION 

SPIRIT LE VE L 

LONG 
RADIUS 
ELBOW 

SUCTION 

--"' DISCHARGE 

SUCTION 

FIGURE 6. LEVELING WITH SPIRIT 
LEVEL ON PUMP FLANGES 

PIPING. Your pump unit is now ready to be piped. 
The piping practices you follow will directly affect 
the efficiency and power consumption of your pump. 
Pay particular attention to the seemingly insignifi­
cant details involved in piping your pump for they 
make the difference between a good and bad installa­
tion. 

SUPPORTING THE PIPE. Both the suction and the 
discharge piping should be independently supported 
near the pump. Liberal use of pipe hangers and 
support blocks will prevent excessive strain on the 
pump casing and on the pipe joints. 

SUCTION PIPING. The suction piping should be 
short, but no less than ten pipe diameters in length, 
and direct with as few elbows and fittings as possible 
to keep head loss, from friction, at a minimum. 
However, the suction pipe should provide a minimum 
uninterrupted length, equal to ten pipe diameters, to 
the pump suction flange. A horizontal suction line 
should have a gradual rise to the pump, and pass 
under any interfering piping. 

FIGURE 8. RECOMMENDED SUCTION 
LIFT PIPING - SHORT AND DIRECT 

:1 
.i 

NOTE: GATE VALVE SHOWN .~--__ 
IN VERTICAL POSITION FOR : .:~'"-~--

ILLUSTRATION PURPOSES ONLY / ~ ~::_ 

SUPPLY /'--c::=.--­
T AN K 

DISCHARGE 

PIPE SUPPORT 

FIGURE 9. RECOMMENDED FLOODED 
SUCTION PIPING - SHORT AND DIRECT 

DISCHARGE 
PIPING 

';1;-
1, _.,.._ 

i :- .::f. 
DISCHARGE 

TANK 

FIGURE 7. SUPPORTING PIPING 
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CLOSE COUPLED PUMP INSTALLATION 

PIPE. The suction pipe diameter should be at least 
the same diameter as the suction nozzle on the 
pump, and preferably larger. Use of a smaller 
diameter pipe will result in loss of head due to 
friction. All joints must be tight to maintain prime 
on the pump. 

DISCHARGE 

TAPERED 
ECCENTRIC 

REDUCER· 

LONG UNSUPPORTED 
PIPING EXCESSIVE 

NUMBER OF 
ELBOWS 

-- -~ ~: .... L,v, 
<" . LIFT 

a 

·~ 
FIGURE 10. UNSATISFACTORY SUCTION LIFT 

PIPING - LONG AND INDIRECT WITH NO SUPPORT 

DISCHARGE 

SUCTION 

' .-~.j~~~ 
SUPPLY I=-· TANK-.......; :..~-- · · -

NO SUPPORT 

TAPERED 
ECCENTRIC 

REDUCER 

FIGURE 11. UNSATISFACTORY FLOODED 
SUCTION PIPING - LONG AND INDIRECT 

WITH NO SUPPORT 

ELBOWS. Long radius elbows should be used in 
place of standard elbows wherever possible, be­
cause of their superior flow characteristics. For 
instance, head loss in a standard four inch elbow is 
equivalent to the head loss in a piece of pipe 11 feet 
long, while the head loss in a long radius elbow is 
approximately half as much. Elbows should not be 
used at the suction nozzle, but if it is unavoidable, 
they should be installed in a vertical position. Elbows 
;_nstalled in any position at the suction nozzle have a 
,endency to distribute the liquid unevenly in the 
impeller chamber, causing a reduction in capacity, 
and creating an undersirable thrust condition. 

4 

THE FRICTION LOSS IN A LONG RADIUS 
ELBOW IS APPROXIMATELY ONE-HALF 
THE FRICTION LOSS OF A SHORT RADIUS 
ELBOW. 

FIGURE 12. LONG VERSUS SHORT 
RADIUS ELBOWS 

SUCTION 

INCORRECT 

SUCTION 

CORRECT. 

FIGURE 13. ELBOW INSTALLATION ON 
SUCTION NOZZLE 

REDUCERS. Eccentric reducers should be installed 
directly at the suction nozzle, with the taper at the 
bottom to prevent air pockets from forming. Straight 
taper reducers should never be used in a horizontal 
suction line because of the air pocket that is formed 
at the leg of the reducer and the pipe. 

INCORR;8ET I I 

? I 
I. 

PUMP / " 
SUCTION 
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SPACER BETWEEN SUCTION AND ELBOW PERMITS 
EQUAL FLOW OF WATER TO EACH SIDE OF DOUBLE 
SUCTION IMPELLER, PREVENTS EXCESSIVE THRUST 
AND RESULTING WEAR ON BEARINGS, ETC. 

FIGURE 14. REDUCER BETWEEN ELBOW 
AND PUMP SUCTION NOZZLE 

·-
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SPECIAL SUCTION PIPING SPECIFICATIONS FOR HORIZONTAL DOUBLE SUCTION PUMPS 

DISTANCE EQUAL 
TWICE DIAMETER 

OF INLET PIPE 

CORRECT 

If elbow is necessary, It 
should be of the long ra­
dius type. 

Discharge piping and suction piping 
should be supported close to the pump 
flange to prevent vibration and strain on 
pump casing. 

I I 
~ 

LESS DESIRABLE 

The suction pipe on horizontal double suction pumps, should not be installed so that there is 

an elbow close to the suction nozzle unless the elbow is mounted vertically. There is always 

an uneven flow of liquid -through an elbow and when the elbow is installed at any angle other 

-than vertical more water will enter one side of the impeller than enters the other side. This 

causes a reduction in capacity and efficiency and creates an axial thrust load which may over 

heat and possibly cause rapid wear of the thrust bearing. 

FIGURE 15 

SPECIAL SUCTION PIPING SPECIFICATIONS FOR VERTICAL DOUBLE SUCTION PUMPS 

CORRECT INCORRECT LESS DESIRABLE 

Suction coMectlons for vertical mounted double suction pumps should be Installed the op­

posite of horizontal pumps. That Is, if an elbow ls installed close to the suction nozzle it 

should only be mounted horizontally. Any angle other than horizontal will cause more water 

to enter one side of the Impeller than enters the other side. This causes a reduction in ca­

pacity and efficiency and creates an axial thrust load which may over heat and possibly cause ' 

rapid wear of the thrust bearing. 

FIGURE 16 

TYPICAL PIPING FOR DOUBLE SUCTION PUMPS 
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ECCENTRIC TAPERED REDUCER 

ELBOW 

CORRECT 

FlGURE 17. INSTALLATION OF TAPERED 
REDUCERS 

DISCHARGE 
TANK 

-==3/ ----~- :-=--

~--.::. 
, -= 'l:----..:!_ 

FIGURE 18. RECOMMENDED DISCHARGE 
PIPING - SHORT AND DIRECT 

GATE VALVE 

DISCHARGE PIPING. Discharge p1pmg should also 
be short and direct as possible, with few elbows and 
fittings, to reduce head loss from friction. 

PIPE. The discharge pipe diameter should be the 
same as, or larger than, the discharge nozzle diam­
eter. The size of discharge pipe to be used is 
dependent upon the application. The recommended 
pipe diameter can be obtained from your nearest 
Aurora Pump Sales Office. 

ELBOWS. Long radius elbows ~hould be used in the 
discharge piping as well as in the suction piping, to 
prevent excessive ·head loss due to friction. When­
ever possible, elbows should not be installed directly 
at the discharge nozzle as the turbulence created 
by the elbow will affect pressure gauge readings. 

REDUCERS AND INCREASERS. An increaser should 
be installed at the discharge nozzle if larger diameter 
discharge piping is used. Straight taper increasers 

. and/or reducers are satisfactory in discharge piping, 
because air pockets on the discharge side do not 
affect pump efficiency. 

ECCENTRIC TAPERED 
REDUCER 

INCREASER 

FlGURE 20. REDUCER INCREASER INSTALLATION 

NO SUPPORT ~-=-
·-=-----=-

,~ 

DISCHARGE 
TANK 

EXCESSIVE 
,.-ill_;,;'41),....~--o::---,,l;r------O;~r---------..::::::~NUMBER OF 

ELBQWS 

FlGURE 19. UNSATISFACTORY DISCHARGE PIPING - LONG WITH EXCESSIVE ELBOWS AND JOINTS 
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CLOSE COUPLED PUMP INSTALLATION 

EXPANSION JOINTS. Expansion joints are used pri­

marily to prevent transmission of piping strain, 

caused by thermal expansion and contraction, piping 

misalignment, pressure changes, or other causes, to 

the pump casing. They are also used to suppress 

any noise that may be transmitted through the piping. 

It is recommended that the flexible metal type of 

expansion joint be used because rubber expansion 

joints, while costing less, have a tendency to dete­

riorate, making frequent replacement necessary. 

BELLOWS TYPE 
EXPANSION 

JOINT 

SUCTION 

SUCTION 

FIGURE 21. EXPANSION JOINT IN SUCTION LINE 

BELLOWS TYPE 
EXPANSION JOINT 

PIPE SUPPORTS 

FIGURE 22. EXPANSION JOINT IN 

DISCHARGE PIPING 

I! an expansion joint must be used, an anchor or 

restraining device should be installed between the 

joint and the pump to prevent objectionable forces 

from being transmitted to the pump. I! an anchor 

is not inStalled at this point, a force equal to the 

area of the expansion joint times the pressure in the 

pipe is developed and transmitted to the pump. This 

force may exceed the allowable flange loading and 

could result in damage to the pump or piping. 

PIPE ALIGNMENT. Proper piping alignment is es­

sential before coMection is made. Piping align­

ment should never be achieved by force, as this 

could produce strain on the piping and the pump 

casing. Proper supports should be installed for the 

piping to keep its weight off the pump casing. 

When flange bOlts are used, line up the piping first, 

then loosely install flange bolts. Check the piping 

alignment, and tighten the flange bOlts until all bolts 

are tightened securely. 

1.2.8-17 

MISALIGNMENT'-..... FLANGE 

.......... A BOLTS 

-ITV = 

FLANGE 
BOLTS 

INCORRECT 

PROPER NATURAL 
ALIGNMENT 

FIGURE 23. PIPE ALIGNMENT 

AIR IN PIPL"'i"G. One of the most common conditions 

affecting pump efficiency is the formation of air 

pockets in the suction line. The air pockets are a 

result of high points and improper installation of 

elbows. reducers, and valves in the suction piping. 

For suction lift applications, lantern rings are re­

quired to prevent air from leaking into the pump 

through the stuffing box. 

The pump seals or packings depend on the liquid 

being pumped for lubrication. Excessive air can 

prevent proper lubrication with resultant damage to 

them. 

In suction lift applications, the suction pipe in the 

liquid well must be sufficiently submerged to prevent 

exposure of the end o[ the pipe when the well is at 

its minimum level and to prevent vortexmg action 

(whirlpool effect) of the liquid at the suction pipe, 

which will draw air into the pipe. Also, care should 

be taken to keep the suction pipe located away from 

the well inlet since the incoming liquid may be 

carrying air bubbles. Another cause of air in the 

liquid is dropping of the liquid from too high a point 

into the well. 

DISCHARGE AIR POCKET 

\ +.SUCTION 
----

FIGURE 24. AIR POCKET IN REDUCER 
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CLOSE COUPLED PUMP INSTALLATION 

FIGURE 25. AIR POCKET IN ELBOW 

AIR POCKET 

.. '''"' 
INCORRECT 

CORRECT 

FIGURE 26. AIR POCKET IN HORIZONTAL 
SUCTION PIPING 

VALVES. Valves are an important part of your in­
stallation, for they facilitate priming of the pump, 
and control the volume of the pumped liquid. 

INLET PORTS 

FIGURE 27. FOOT VALVE 

SUCTION LIFT. In suction lift applications where 
the suction lift is low a foot valve can be installed, 
to maintain the prime on the pump. A foot valve is 

essentially a check valve, allowing flow in one direc-
tion only, toward the pump. When the pump is shut A 
down, the pressure of the liquia returning to the W 
well, causes the valve to close, retaining the liquid 
in the suction line. 

A slow closing check valve should be installed when 
the static discharge head is high. A foot valve should 
not be used wider these conditions, as failure of the 
driver would allow the water to rush back rapidly 
thus causing a heavy water hammer. 

Foot valves, when used, should be of the flat type 
· rather than multiple spring type. The valve should 

have a large inlet area, because the friction loss in 
a foot valve is high. Install check and foot valves as 
indicated by arrow to ensure proper installation. 

STRAINER 

FIGURE 28. FOOT VALVE INSTALLED 
WITH SCREEN 

FLOODED SUCTION. When the liquid source is above 
the pump centerline, a flooded suction condition 
exists, and a gate valve is required to shut off the 
liquid supply for pump inspection and maintenance. 
The gate valve should be installed with the stem in a 
horizontal or ·downward position to prevent forma­
tion of an air pocket in the valve. 

DISCHARGE VALVES. The discharge piping should 
include a check valve and a gate valve. The check 

FIGURE 29. GATE VALVE AND CHECK VALVE 

-.,I 

• 
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CLOSE COUPLED PUMP INSTALLATION 

valve should be located between the gate valve and 
the pump. l{ an increaser is used in the discharge 
piping, the increaser should be installed between the 
pump nozzle and the check valve. The check valve 
protects against a reverse !low of the liquid if the 
driver fails. 

The gate valve is used in the priming operation, as 
a throttling valve to control pump volume, and to 
shut down the pump for inspection and maintenance. 

AIR VENT VALVE. Vent valves are installed at the 
high points in the pump casing to allow air or vapor 
to escape. These valves are used to release trapped 
air from the pump casing during priming and when 
pump becomes air bound. 

DISCHARGE 

FIGURE 30. AIR VENT VALVE OR PLUG 

STRAINERS AND SCREENS. It is important to 
remove foreign matter that can clog the pump and 
impair its capacity, or stop it completely. Small 
particles such as sand, dirt, scale from inside pipe 
and other extraneous materials can get into the close 
clearance parts of the pump and cause considerable 
damage to the parts. 

Strainers should be selected so as to have a total 
area of holes equal to at least four times the suction 
pipe area. 

In applications where sticks, twigs, leaves and other 
large debris are present, a larger outside screen 
should be placed around the suction inlet to prevent 
choking of the strainer. This screen should have 
sufficient openings so that flow velocity does not 
exceed two feet per second. 

PRIMING THE PUMP. Your pump will not operate 
satisfactorily until it is primed. All air must be 
expelled from the suction piping and pump casing, 
and replaced by the liquid to be pumped. There are 
several methods of priming pumps. The one you 
select will depend on your specific requirements. 

FLOODED SUCTION PRIMING. This method of 
priming a pump is relatively simple. The liquid 
source is located above the pump, and all that is 
necessary to prime the pump is to open the air vent 
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AIR VENT VALVE 
OPENING 

SUCTION 

FIGURE 31. PRIMING BY HAND 

valve or plug in the pump casing, and to crack the 
gate valve in the suction line. The suction line and 
pump should be filled slowly until a steady stream of 
liquid is observed flowing from the air vent. After 
your pump is operating, it is recommended that the 
air vent valve or plug be opened again to insure that 
all air has been expelled from the pump casing. 

FOOT VAL VE PRIMING. A foot valve can be used 
for priming on suction lift applications. The foot 
valve. located at the bottom end or foot of the suc­
tion piping, functions as a check valve which allows 
flow in one direction only, toward the pump. 

Initial priming is accomplished by completely filling 
the suction piping and pump casing with the liquid 
to be pumped. This can be done by removing the air 
vent valve or plug at the top of the ·pump casing and 
inserting a pipe nipple in the orifice, with an appro­
priate increaser to accommodate a hose connection. 
A priming line can also be inserted in the discharge 
piping between the check valve and the pump or the 
priming can be done with a bucket and funnel. The 
important thing is to completely fill the suction pipe 
and pump- casing with liquid. 

When the pump is started, the vacuum created by 
pumping the priming fluid, combined with atmos­
pheric pressure m the liquid well, forces liquid into 
the suction piping, thus opening the valve and keeping 
it open until the pump is shut down. When the pump 
is shut down, the liquid being pumped ,reverses its 
flow, causing the valve to close, trapping the liquid 
in the suction piping and pump casing, thus main­
taining a prime on the pump. 

VACUUM PRIMING. V3::uum pnmmg consists of 
removing air from the pump casing and suction 
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CLOSE COUPLED PUMP INSTALLATION 

piping and drawing liquid into them by means of a 
vacuum creating device. The types of vacuum equip­
ment range from a sm1ple hand pump to complex 
~entral priming systems. Your specific priming 
cequirements will govern what type of vacuum 
primer you use. 

GATE 
VALVES 

, 
I.·.'. 

t 

(OPTIONAL) 
FOOT VALVE 

FlGURE 32. PRIMING BY EJECTOR 

AIR EJECTOR. One type of vacuum primer is the 
au eJector. If liquid under pressure or steam is 
available, an ejector can be used. The ejector is 
connected to the air vent orifice. A stream of the 
·iecting medium is passed through the ejector creat-

ing a vacuum in the ejector, and drawing air from 
the pump casing and suction piping. When liquid 
flows steadily from the ejector discharge pipe, the 
pump is primed. 

AIR 
INTAKE 

STEAM AND AIR 
DISCHARGE 

SPINDLE 

STEAM 
ENTRANCE 

FlGURE 33. EJECTOR CUTAWAY 

I 

VACUUM PUMPS. Rotary or reciprocatini pumps 
are frequently uaed aa vacuum pumps. They !all 
into two categories, wet-vacuum and dry-vacuum . 
The principle of operation is essentially the same, 
however, the dry-vacuum pump cannot accommodate 
a liquid and air mixture while the wet-vacuum pump 
can accommodate liquid, air or a combination of both. 

Vacuum pumps can be installed as part of a central 
priming system servicing many pumps, as an auto­
matic priming system, or as a manually controlled 
independently driven pump. 

The suction piping of the vacuum pump is connected 
to the air vent orifice on the pump to be primed. The 

· vacuum produced by the vacuum pump removes air 
from the centrifugal pump suction piping and casing, 
and draws liquid from the liquid well into the cen­
trifugal pump. Dry-vacuum pumps must be installed 
so that no liquid is taken into the air pump. Installa­
tion of a water trap, or use of a vacuum tank are 
recommended for dry vacuum pumps.. 

AIR RELEASE VALVE 
FLOAT CONTROLS VALVE WHICH PERMITS 
AIR TO PASS, BUT CLOSES WHEN WATER 
CHAMBER FILLS. 

CENTRIFUGAL 
PUMP 

SEAL WATER 

VACUUM PUMP 

FlGURE 34. PRIMING BY VACUUM PUMP 

INDUCTOR PRIMING. On s1.:1ction lift applications it 
may be desirable to prime your pump with a priming 
inductor. This type of primer is comprised of a 
liquid nozzle and an inductor at the foot end of the 
suction piping. The nozzle and inductor are connected 
to a high pressure liquid supply such as a city water 
service. 

The pump is primed by opening the valve in the 
pressure line, which allows the liquid to flow through 
the nozzle into the inductor. The velocity of the 
high pressure liquid drives the liquid into the suction 
piping and up to the pump, priming it. 

ELECTRICAL WIRING. Normally, your puqip will 
be supplied with an attached drive motor. The motor 
should be wired in accordance with the wiring dia­
gram found on the motor name plate. Be sure the 
voltage, frequency, and phase of your power supply 
corresponds with the name plate data. It is advis­
able to provide a separate switch and overload pro­
tection for your pump motor to protect against power 
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CLOSE COUPLED PUMP INSTALLATION 

PRESSURE 
LINE 

FIGURE 35. PRIMING BY INDUCTOR 

1.2.8-21 

failure in some other area. Conversely, if the pump 
motor develops electrical problems, it will be iso­
lated from other equipment. 

PRESTARTING INSTRUCTION. Before starting the 
pump, check the direction of rotation. Make sure 
that the rotation Is the sam11 as the arrow on the 
casing, or as 6therwise indicated. 

1::~~::1 
Do not operate the pump without liquid. Pump 
seals or packing depend on the . liquid being 
pumped for lubrication. 

Be sure the pump is primed and that no air exists 
in the suction pipe and pump casing. 

Check the various valves to make sure they are 
open or closed as required by your specific applica­
tion. 
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TURBINE PUMP OPERATION. Turbine pumps op­
er:ite wider an extremely wide range of conditions. 
The pump you have selected exactly fits your specific 
requirements. Before putting your pump into opera­
tion, however, there are certain basic ground rules 
that have to be followed to assure maximum effi­
ciency, long pump life, and maintenance free service. 

Turbine pumps should never be started or run dry. 
Operating a pump dry can cause burning of the pack­
ings or seal, resulting in destruction of the packings 
or seals, and possible scoring of the pump shaft. To 
prevent the pump from being run dry. it is necessary 
to prime it before starting it. 

A turbine pump should not be throttled, or the volume 
controlled on the suction side of the pump. Throt­
tling the pump on the suction side not only reduces 
the capacity, but also reduces pump efficiency, and 
more important, can cause serious damage to pump 
due to cavitation. Cavitation occurs when the pres­
sure at any point inside the pump drops below the 
vapor pressure of the liquid. The liquid flashes and 
forms vapor bubbles. These bubbles move along 
with the liquid into a higher pressure area. where 
the bubbles collapse or implode creating an area of 
low pressure. The implosion phenomenon is char­
acterized by a crack ling noise and sometimes by 
loud knocking as the vapor bubbles are collapsed. 
Repetition of this action causes a wearing away of the 
metal on the impeller and other parts of the pump, 
and if allowed to continue can result in serious dam­
age to the pump. 

The turbine pump capacity can be effectively con­
trolled by use of a throttling valve in the discharge 
piping. If it is necessary to throttle or limit the 
discharge of a turbine pump, however, it may be 
necessary to provide relief valves and by-pass pip­
ing to accommodate the excessive pressures that 
may be developed within the pump arid to reduce h.p. 
requirements. 

A turbine pump should not be operated with the gate 
valve in the discharge line closed. Unlike centri­
fugal pumps, which use a minimum amowit of power 
when the throttling valve is closed, a turbine pump 
requires maximum power at shut-off. 

On pumps equipped with packings, there should be 
sufficient leakage to insure lubrication of the packing 
and effective cooling of the stuffing box. The packing 
gland should always be adjusted evenly and not too 
tightly. Over-tightening the packing can generate 
heat that will bum the packing and cause scoring of 
the shaft, making it necessary to replace both the 
shaft and the packings. 

TURBINE PUMP 

A strainer or sediment trap should be provided 011 

the suction side of the pump to prevent mtroductwn 
of abrasive particles into the turbine blades. These 
particles can cause excessive wear of the blade anc! 
the channel 1·ings. makini;; it necessary lo replace 
either the impeller or the rings. 

Adequate precautions should be taken to prevent 
freezing of the liquid in the pump when the pump is 
not in operation. U there is any possibility of 
freezing. the water should be dramec! uff bv removal 
of the plugs provided in the pump casmg. 

All mounting bolts and piping connections must bE­
firmly tightened to prevent excessive vibration, leak­
age, and possible damage to the pump. The mount­
ing bolts are particularly important. If they are not 
firmly tightened, the. base plate upon wtuc h the pump 
is mounted may deflect, causing a misalignment of 
the pump and the driver. 

AIR VENT 
OPENING 

SUCTION 

ID - -:f·, 

I DISCHARGE 
. 

FIGURE 1. PRIMING BY HAND 

STARTING THE PUMP. In order to start your pump. 
it is first necessary to prime 1t. 

PRIMING THE PUMP. Your pump will not operate 
satisfactorily until it is primed. All air must be 
expelled from the suction piping and pump casing, 
and replaced by the liquid to be pumped. There are 
several methods of priming pumps. Tpe one you se­
lect will depend on your specific requirements. 

FLOODED SUCTION PRIMING. This method of 
priming a pum·p is relatively simple. The liquid 
source is located above the pump, and all that is 
necessary to prime the pump is to open the air vent 

€) 19,_II "U"0"A '9UMP 
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TURBINE PUMP OPERATION 

DISCHARGE 

SUCTION 

~-- ---:a- - -
:=---_,,. -----·--- --... - ~-:~ 

FIGURE 2. FLOODED SUCTION PRIMING 

valve or plug in the pump casing, and to crack the 
gate valve m the suction line. The suction line and 
pump should be filled slowly W1til a steady stream of 
liquid is observed flowing from the air vent. After 
your pump is operating, it is recommended that the 
air vent valve or plug be opened again to insure that 
all air has been expelled from the pump casing. 

FOOT VAL VE PRIMING. A foot valve can be used 
for priming on suction lift applications. The foot 
valve located at the bottom end or foot of the suction 
piping, functions as a check valve which allows flow 
in one direction only, toward the pump. 

Initial priming is accomplished by completely filling 
the suction pipmg and pump casing with the liquid to 

DISCHARGE 

FIGURE 3. PRIMING WITH FOOT VALVE 

be pumped. This can be done by remoVing the air 
vent valve or plug at the top of the pump casing, and 
inserting a pipe nipple in the or1!1ce with an appro­
p1·iate increaser to accommodate a hose connection. 
A priming line can also be inserted in the discharge 
piping between the check valve and the pump, or the 
priming can be done with a bucket and fwmel. The 
important thing is to completely fill the suction pipe 
and pump casing with liquid. 

When the pump is started, the vacuum created by 
pumping the priming fluid, combined with atmos -
pheric pressure in the liquid well, forces liquid into 
the suction piping, thus opening the valve and keeping 
it open until the pump is shut down. When the pump 
is shut down, the liquid being pumped reverses its 
flow causing the valve to close. The liquid is now 
trapped in the suction piping and pump casing, thus 
maintaining a prime on the pump. 

FIGURE 4. FOOT VALVE CUTAWAY VIEW 

VACUUM PRIMING. Vacuum priming consists of 
removing air from the pump casing and suction pip­
ing, and drawing liquid into them by means of a 
vacuum creating device. The types of vacuum equip­
ment range from a simple hand pump to complex 
central priming systems. Your specific priming re­
quirements will govern what type of vacuum primer 
you use. 

AIR EJECTOR. One type of vacuum primer is the 
air ejector. If liquid under pressure or steam is 
available, an ejector can be used. The ejector is 
connected to the air vent orifice. A stream of the 
ejecting medium is passed through the ejector cre­
ating a vacuum in the ejector. This action.will draw 
air from the pump casing and suction piping. When 
liquid flows steadily from the ejector discharge pipe, 
the pump is primed. 

VACUUM PUMPS. Rotary or reciprocating pumps 
are frequently used as vacuum pumps. They fall 
into two categories, wet-vacuum and dry-vacuum. 
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TURBINE PUMP OPERATION 

GATE VALVES AIR LINE GATE VALVE 

FIGURE 5. PRIMING BY EJECTOR 

AIR 
INLET 

STEAM AND 
AIR DISCHARGE 

STEAM INLET 

FIGURE 6. EJECTOR CUTAWAY VIEW 

The principle of operation is essentially the same, 
however, the dry-vacuum pump cannot accommodate 
a liquid and air mixture, while the wet-vacuum pump 
can accommodate liquid, air or a combination of both. 

Vacuum pumps can be installed as part of a central 
priming system servicing many pumps, as an auto­
matic priming system, or as a manually controlled 
independently driven pump. 

The suction piping of the vacuum pump is coMected 
to the air vent orifice on the pump to be primed. The 
vacuum produced by the vacuum pump removes air 
from the turbine pump suction piping and casing, and 
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GATE 
VALVE DISCHARGE 

SEAL 

WATER DISCHARGE 

VACUUM PUMP 

SUCTION 

FIGURE 7. VACUUM PUMP PRIMING 

draws liquid from the liquid well into the turbine 
pump. Dry-vacuum pumps must be installed so that 
no liquid is taken into the air pump. Installation of 
a water trap. or use of a vacuum tank are recom­
mended for dry vacuum pumps. 

INDUCTOR PRIML'l"G. On suction lift applications it 
may be desirable to prime your pump with a priming 
inductor. This type of p'rimer is comprised of a 
liquid nozzle and an inductor at the foot end of the 
suction piping. The nozzle and inductor are con-

' 
DISCHARGE 

. ~- ~~1 
-, ~ --•. 

FIGURE 8. INDUCTOR PRIMING 
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TURBINE PUMP OPERATiON 

nected to a high pressure liquid supply such as a 
city water service. 

Tlw pu111p 1s prin1ect by opening the v:.tlVC:J 111 the 
pressure line. This will allow the liquid to flow 
through the nozzle and into the inductor. The ve­
locity of the high pressure liquid drives the liquid 
into the suction piping and to the pump, thus com­
pleting the prmung operation. 

POSITION OF DISCHARGE GATE VALVE WHEN 
ST ART ING. The discharge gate valve should be open 
when a turbine pump is started, because a turbine 
pump primed and operating at full speed, develops a 
very high internal pressure when the discharge gate 
valve is closed. 

POSITION OF SUCTION PIPING GATE VALVE. In 
flooded suction applications, the gate valve is opened 
at the time the pump is being primed, and will re-

... 
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main open for starting and operation. If a flooded 
suction condition does not exist and a gate valve has 
l>efln installr,d tn tho sudion line, the open1tCJr may 
close the gate valve as the pump is shut off. How­
ever, the pump should not be run with the suction 
closed for more than a few seconds. fa this manner 
the pump will maintain its prime for short periods 
of time. It is recommended that either a foot valve 
or a check valve be installed in the suction piping, 
if it is necessary for the pump to maintain its prime 
while it is shut down. 

COOLANT VALVES. Valves in the cooling liquid 
line should be opened prior to the ·pump's being 
started, and will remain ·open while the pump is in 
operation. 

SHUTTING DOWN THE PUMP. To shut down your 
pump, simply shut off the motor and close the ap­
plicable valves. 



INSTRUCTION MANUAL 
TROUBLESHOOTING 

TURBINE PUMP 

Your Aurora Pump has been engineered and care­
fully selected for your application. It should pro­
vide· years of trouble-free service. However, any 
piece of machinery is subject to wear and occasional 
malfunctions. 

To help you quickly isolate and rectify any malfunc­
tion the following troubleshooting chart has been pre­
pared. 

Frequent use of the chart to determine the cause of 
minor operating problems may prevent a major 
problem or possible breakdown of your pump. 

STEARNS-ROGER ENGINEERING CORP. 
PRCJECT NO. 621700 
SCLAR-C~E FILOT PL~NT 
Ul'\'IT Cf\E 
P.C. 2001 

@ 1HI AUllltOllltA ~UM~ 

AUfll:0_~~-• __ !L.LINOIS 
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TURBINE PUMP TROUBLESHOOTING 

TROUBLE PROBABLE CAUSE REMEDY 

- 1. Pump [ails to prime a. Air leaks in suction a. Clean and tighten all suction connec -

or loses its prime lines tions; relocate suction inlet in liquid 
source. . 

b. Suction strainer is b. Remove dirt, leaves or other mate-
clogged rial from strainer. 

c. Suction lift is too high c. Re-evaluate pump requirements and 
correct suction conditions accord-
ingly. Consult your local Aurora 
Pump Sales Office. 

- d. Defective priming valve d. Replace valve. 
e. Defective packing ox; 

seal 
e. Replace packing or seal. 

2. No discharge from a. Pump is not properly a; Reprime the pump; refer to priming 

pump primed troubles and remedies. 
b. Total head is too high b. Re-evaluate head calculations; meas-

ure elevation differences between 
pump and liquid source, and pump and 
discharge point. Consult your local 

- Aurora Pump Sales Office. 
c. Driver is not operating c. Check voltage of electric motor; check 

at rated speed steam pressure of steam turbine; 
check engine R.P.M.'s. Refer to ap-
plicable maintenance manuals for 
possible troubles and corrective ac-
tion. 

d. Impeller or discharge d. Back flush pump to clear obstruction; 
line is clogged disassemble pump and/or piping and 

remove obstruction. 
e. Wrong direction of ro- e. Check wiring against diagram on 

tation motor name plate and in controller; 

- reverse any two power leads on a 
three-phase motor; replace a single 
phase motor. 

3. Pump does not a. Pump is not properly a. See 2.a. above. 
deliver rated primed 
capacity b. Suction lift is too high b. See 1.c. above. 

c. Excessive air in liquid c. See La. above. 
d. Air leakage through d. See l.e. above. 

stuffing box 
e. Driver is not operating e. See 2.c. above. 

at rated speed 
f. Impeller is clogged f. See 2.d. above. 
g. Channel or spacer g. Replace channel or spacer rings. 

rings are worn 
h. Impeller is damaged h. Replace impeller. 

4. Insufficient pres- a. Excessive air in liquid a. See 3.c. above. 
sure b. Drive is not operating b. See 2.c. above. 

at rated speed 
c. Wrong direction or ro- c. See 2.e. above. 

tation 
d. Total head is too high d. See 2.b. above. 
e. Channel or spacer e. See 3.g. above. 

rings are worn 
f. Impeller is damaged f. See 3.h. above. 

5. Pump starts then a. Air leaks in suction line a. See 1.a. above. 
stops pumping b. Air pocket in suction b. Reprime the pump; eliminate air 

line pocket conditions. . 
c. Water seal line is C. Remove obstruction from water line. 

- plugged 
d. Excessive air in liquid d. See l.a. above. 
e. Suction lift too high e. See 1.c. above. 
f. Defective packing or f. See l.e. above. 

seal 

2 
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TURBINE ]?,UMP TROUBLESHOOTING 

TROUBLE PROBABLE CAUSE REMEDY 

6. Excessive power a. Speed is too high a. Internal electric motor wiring is in-
consumption correct; replace motor; refer to ap-

plicable driver maintenance manuals 
for possible troubles and corrective 
action. 

b. Wrong direction of ro- b. See 2.e. 
tation 

c, Total head is too high c. See 2.b. 
d, Impeller is clogged d, See 2.d. 
e. Impeller is binding e. Relieve strain on casing; adjust im-

or rubbing peller clearance. 
f. Motor shaft is bent or f. Replace ~otor shaft. 

worn 
g. Driver and pump are g. Realign driver with pump. 

misaligned 
h. Pump shaft is bent h. Replace shaft. 
i. Channel rings are i. See 3.g. 

worn 
j. Packing is incorrectly j. ~nstall packings correctly; replace if 

installed or too tight necessary. 

7. Pump is noisy or a. Magnetic hum a. Consult motor manufacturer. 
has excessive vi- b. Motor bearings are b. Replace bearings. 
bration worn 

c. Foreign material in c. Remove foreign material. 
impeller 

d. Impeller is binding d. See 6.e. above. 
e. Motor shaft is bent or e. See 6.f. above. 

worn 
f. Driver and pump are f. See 6.g. above. 

misaligned 
g. Pump shaft is bent g. See 6.h. above. 
h. Foundation is not rigid h. Strengthen foundation; change method 

of mounting pump unit. 
i. Worn pump bearings i. Replace bearings. 
j. Impeller is damaged j. See 3.h. 
k. Lack of lubrication in k. Lubricate bearings; replace bear-

bearings ings if damaged. 
1. Pump is not properly 1. Check levelness of pump. 

leveled 
m. Piping is not supported m. Provide support for suction and dis-

charge piping. 
n. Pump is cavitating n. Re-evaluate pump application; consult 

local Aurora Pump Sales Office. 

STEARNS-ROGER ENGINEERING CORP. 
PRCJECT NO. 621700 
SGLAR-C~E PILOT PLANT 
t,;"JT C~E 
P.C. 2001 
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INDUCTION MOTORS 

INSTALLATION 1 OPERATION1 

ANO MAINTENANCE 

INSTRUCTIONS 

STEARNS-KO(ER ENGI~EERING COR?. 
PRCJECT NC. c217CO 
SCLAR-C~E FlLOT PL~~T 
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ITEM 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

TYPICAL CUTAWAY VIEW 
OF A MARATHON DESIGNED, DRIPPROOF, HORIZONTAL 
INTEGRAL HORSEPOWER MOTOR & PARTS DESCRIPTION 

364 THAU 445 FRAME SIZE 

DESCRIPTION ITEM DESCRIPTION ITEM DESCRIPTION .. 
Frame Vent Screen 11. Bracket O.P. E. 21. Bracket Holdinq Bolt 

Conduit Box Bottom 12. Baffle Plate O.P.E. 22. Inner Bearing Cap P.E. 

Conduit Box Top-Holding Screw 13. Rotor Core 23. Inner Bearing Cap Boi t 

Conduit Box Top 14. Lifting Eve Solt 24. Grease Plug 

Conduit Box Bottom-Holding Bolt 15. Starnr Core 25. "Ball Bearing P.E. 

"Ball Bearing 0.P.E. 16. Frame 26. Shaft Extention Kev 

Pre-loading Spring 17. Stator Winding 27. Shaft 

Inner Bearing Cap O.P.E. 18. Saffel Plate Hoiding Screw 28. Drain Plug (grease) 

Grease Plug 19. Baffle Plate P.E. 29. • • Bracket Screen 

Inner Bearing Cap Bolt 20. Bracket P. E. 

P.E. = Pulley End 

O.P.E. = Opposite Pulley End 

I 

• = Bearing Numbers are shown on motor nameplate when requesting information or parts always give complete motor description, 

model and serial number;. 

• • = Bracket and frame screens are optional. 
1 .. 2.8-30 
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WARNING 

These instructions must be followed to ensure safe and 

proper installation, operation and maintenance of the 

motor. They should be brought to the attention of all 

persons who install, operate or maintain this equipment. 

GENERAL INFORMATION 
Marathon Electric motors are all fully factory tested and 

inspected before shipment. Frequently the most likely cause 

of troubles may occur in either ( 1) shipment, l2) improperly 

matched power supply, or l3) failure to follow the installation 

precautions. These instructions are intended as a guide to 

eliminate these causes before they are overlooked. 

ACCEPTANCE 
Check carefully for any damage that may have occurred in 

transit. If any damage or shortage is discovered, do not accept 

ur.til an appropriate notation on the freight bill is m~de. Any 

damage discovered after receipt of equipment should be 

immediately reported to the carrier. 

WARNING 

Failure to follow instructions and safe electrical pro­

cedures could result in serious injury or fatality. Dis­

connect all power before servicing. Install and ground 

per local and national codes. Consult qualified personnel 

with any questions or services required. 

INSTALLATION 
IJNCRATING 

After uncrating, check further that no apparent damage has 

been incurred in handling. See that the motor shaft and 

armature turn freely. 

EXPOSURE 
Check to determine that the motor has not been exposed to 

dirt, grit, or excessive moisture in either shipment lwithou, 

protection) or storage before installation. Motors in storage 

should have shafts turned over once each month to redis­

tribute grease in bearings. 

Never start a motor which has been wet without riaving it 

thoroughly dried. 

The measure of insulation resistance lsee operation) is a 

good dampness test. Clean the motor of any dirt or grit. 

SAFETY 
Eyebolts or lifting lugs are intended only for lifting the 

motor and factory motor-mounted standard accessories. These 

l1!t1ng provisions should never be used when lifting or handling 

the motor and other equipment (i.e.) pumps, gear boxes, fans 

(or other d iven equipment) as a single unit. 

Eyebolt lifting capacity rating is based on a lifting 

alignment coincident with the eyebolt centerline. Eyebolt 

capacity reduces as deviation from this alignment increases. 

Motors should be installed, protected and fused in accor­

dance with latest issue of National Electrical Code, NEMA 

Standard Publication No. MG 2 and local requirements. 

Frames and acce~sories of motors should be grounded in 

accordance with National Electrical Code (NEC) Article 430. 

For general information on grounding refer to NEC Article 

250. 
Rotating parts such as pulleys, couplings, external fans, 

1.2.8-31 

unusual shaft extensions should be permanently guarded 

against accidental contact with clothing or body extremities. 

WARNING 

Disconnect power before working on motor driven equip­

ment. Motors with automatic thermal protectors will auto­

matically restart when the protector cools. Do not use 

motors with automatic thermal protectors in applications 

where automatic restart will be hazardous to personnel or 

equipment. 

WARNING 

Motors with manual thermal protectors may start unex­

pectedly after protector trip~. If manual protector trips, 

disconnect motor from power line. After protector cools 

(five minutes or more) it can be reset and power may be 

applied to motor. 

THERMAL PROTECTOR INFORMATION 
A space on nameplate will be stamped or not be stamped to 

indicate: 

1. Motor is thermally protected 

2. Motor is not thermally protected 

3. Motor is with overheat protective device 

For examples, refer to paragraphs below:. 

1. Motors equipped with bui It-in thermal protection have 

"THERMALLY PROTECTED" stamped on the nameplate. 

Thermal protectors open the motor circuit electrically 

when the motor overheats or is overloaded. 

The protector cannot be reset until the motor cools. If the 

protector is automatic, it will reset itself. If the protector is 

manual, press the red button to reset. 

2. Motors without thermal protection have nothing stamped 

on nameplate about thermal protection. 

3. Motors that are provided with overheat protective device 

that does not open the motor circuit directly, nameplate 

will be stamped "WITH OVERHEAT PROTECTIVE 

DEVICE". 

A. Motors with this type of "Overheat Protective Device" 

have protector leads brought out in the motor conduit 

box marked "P1" and "P2". These leads are intended 

for connectior, in series wit'7 the stop button of a 3-wir~ 

pilot circuit of a magnetic controller connected to a 

motor, as i_n Figure 1. 

8. The load controlled by the above "Overheat Protective 

Device" cannot exceed the values shown in the chart 

below. 

AC 
VOLTS 

120 
240 
600 

VOLT-AMP 
RATINGS 

360 
360 
360 

AC 
VOLTS 

208 
480 

VOLT-AMP 
RATINGS 

360 
360 

TO CONTROL VOLTAGE------------- \ 
START HOLD~ 

P2 I ........ a ~ j 
I _!_ _____ I SW l,~ 
I ..__--~-,;-.....J I M 

!_ ________ ! 
(NCI MOTOR THERMOSTATS FIGURE 1 

1 



N/O MOTOR 

THERMOSTATS 

LOCATION 

Normally Open (N/0) Motor 

Thermostats are used in conjunc­

tion with controls installed by 

Original Equipment Manufacturers. 

FIGURE 1A 

In selecting a location for the unit, first consideration 
should be given to ventilation. It should be far enough from 
walls or other objects to permit a free passage of air. 

The motor should never be placed in a room with a 
hazardous process, or where flammable gasses or combustible 
material may be present unless it is specifically designed for 
this type of service. 
1. Dripproof motors are intended for use where atmosphere is 

relatively clean, dry and non-corrosive. 
a. When atmosphere Is worse than above request approval 

of motor for use intended. 
2. Totally enclosed motors may be installed where dirt, 

moisture and corrosion are present, or in outdoor locations. 
3. Explosion proof motors are built for use in hazardous 

locations as indicated by Underwriters' label on motor. 
Consult your local governmental inspection agency for 
guidance. 
The ambient temperature of the air surrounding the motor 

should not exceed 40" C or 104 • F unless the motor has ::>een 
especially designed for high ambient temperature applications. 
The free flow of air around the motor should not be 
obstructed. 

s:1.OOR MOUNTING 
otors should be provided with a firm, rigid foundation, 

w,tn the plane of four mounting stud pads flat within .01 0" 
for 56 to 210 frame; .015" from 250 through 680 frame. This 
may be accomplished by shims under the motor feet. For 
special isolation mounting, contact a Marathon Electric sales 
representative. 

Before connecting motor to the load by belt drive or direct 
coupling, verify manually that the rotor turns freely and does 
not ~ub. 

V-BEL T DRIVE 
1. Al,gn sheaves careiull',' ,o avoid axiai tnrust on motor 

bear,ng. The dr,ve ,heave on me motor should be centered 
on the shaft extens,on. 

2. When adjusting belt tension by pulling on the feet make sure 
the motor is secured by all mounting bolts before tightening 
belts. 

3. Adjust belt tension to belt manufacturers recommendations. 
4. Sheaves should be in accordance to NEMA Spec. MG-1 or as 

approved by the manwfacturer for a specific application. 

DIRECT CONNECTED DRIVE 
Flexible or solid shaft couplings must be properly aligned 

for satisfactory operation. On flexible couplings, ,he clearance 
between the ends of the shafts should be ,n accordance with 
the coupling manufacturer's recommend,rnons or NEMA 
standards for end play and l1m1ted travel in coupling. 

ANGULAR rv1 ISALIGNMENT and RUN-OUT between 
,rect connected snafts will cause increased bearing loads and 

nion even when the connection is made by means 0f a 
t,~xible coupling. 

To check for ANGULAR MISALIGNMENT. clamp the dial 
indicator to one couoling hub and place the finger or button 
of the indica:or agains: the finished face of the other nub as 

2 

shown in diagram 1. Set the dial at zero. 
Rotate one shaft, keeping the indicator button at tt1e 

reference mark on the coupling hub, and note the reading on 
the indicator dial at each revolution. 

ANGULAR MISALIGNMENT OF THE SHAFTS MUST 
NOT EXCEED A TOTAL INDICATOR READING OF .002 
INCH FOR EACH INCH OF DIAMETER OF THE 
COUPLING HUB. 

After the shafts have been checked for angular misalign­
ment and are parallel within the limits specified in the 
preceding paragraph, check the shaft for RUN-OUT to assure 
concentricity of the shafts. Clamp the indicator button on the 
machined diameter of the other hub as shown in diagram 11. 
Set the dial at zero. 

Rotate one shaft, keeping the· indicator button at the 
reference mark on the hub and note the reading on the 
indicator dial at each revolution. 

TOTAL RUN-OUT BETWEEN THE HUBS SHOULD NOT 
EXCEED .002 INCH. 

COUPLING HUBS 

DIAGRAM 1 
COUPLING HUBS 

DIAGRAM 2 

Rotating parts such as couplings, external fans, unusual 
shaft extensions should be permanently guarded against 
accidental contact with clothing or body extremities. 

ELECTRICAL CONNECTIONS 
1. All wiring, fusing, and grounding must comply with 

National Electrical Codes and local requiremen:s. 
2. To determine proper wiring, rotation and voltage connec­

tions, refer to the information and diagram on the 
nameplate, separate connection plate or decal. If the elate 
or decal has been removed, make inquires of the manu­
facturer. 

3. Use the proper size of line current protection and :notor 
controls as required by the National Elec,r;cJI Coe:~ 3e1c: 
local codes. Recommended use is 125°, of full :oac: amps as 
shown on the nameplate for motors w,th 40' C ambient 
and a service factor over 1.0. Recommended use is 115°0 cf 
full load amps as shown on the nameplate for all other 
motors. Do not use protection with larger capacities ;har, 

recommended. All three phase motors must ha•1e all three 
phases protected. 

CHANGING ROTATION 
1. The key must be removed from the motor sn"ft 'Je•or~ 

starting. Keep hands and clothing away from rotat,,g par:,. 
2. Before the motor is used as a power source for ~c:d,prnent. 

determine the proper rotation of the driven un, t. 
3. Before applying a load to the motor, determine ,i,at the 

motor and driven unit are in the same rotation se~uen,:e_ 
4. Checking rotation can be done by jogging or burnp, rig by 

applying power to the motor leads for a short per·ocl of 
time, enough to just get motor shaft to rotace a ,,ight 
amount to observe shaft rotating direction. 

5. Three phase· interchange any two (2) of the line leads ·.vi:h 
the motor lead connections shown on the narne::i!ate. 
separate connection plate or decal. 
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PART WINDING STARTING 
On those motors used for part winding starting, the elapsed 

time on the first step should be kept as short as possible and 

;hould not exceed 5 seconds. It is recommended that th,s time 

,, lin1,ted to 7 ~econds. 

OPERATION 
BEFORE INITIAL STARTING 
1. If a motor has become damp in shipment or in storage, it is 

advisable to measure insulation resistance of the stator 

winding. 

Minimum Insulation Valve in Megohms = Ratl~oVcf1!tage +1 

2. If insulation resistance is low, dry out the moisture in one 

of the following ways: 
a. Bake in oven at temperature not more than 90' C 

(194' F) until insulation resistance is practically con­

stant. 
b. Enclose motor with canvas or similar covering, leaving a 

hole at the top for moisture to escape, and insert heating 

units or lamps. 
c. Pass a current at low voltage (rotor locked) through the 

stator winding. Increase the current gradually until the 

winding temperature, measured with a thermometer, 

reaches 90' C ( 194 • F). Do not exceed this temperature. 

3. See that voltage and frequency stamped on motor and 

control nameplates correspond with that of the power line. 

4. Check all connections to the motor and control with the 

wiring diagram. 

5. Be sure rotor turns freely and does not rub when 

disconnected from the load. Any foreign matter in the air 

gap should be removed. 

6. Leave the motor disconnected from the load for the initial 

start; tt is desirable to operate the motor without load for 

about one hour to test for any localized heating in bearings 

and windings. Check for proper rotation. 

COLLECTOR RINGS (Wound Rotor Motors Only) 
The collector rings are sometimes slushed at the factory to 

protect them while in stock and during shipment. The brushes 

have been iastened 1n a raised position. Before putting the 

motor into service, the slushing should be removed with 

carbon tetrachloride or some orher ciean;ng fluid that will not 

attacK 1nsulat1on, the rings polished with fine s,1r1dpaper; and 

the brushes should be set down on the collector surface. Keep 

the rings clean and maintain their pol;shed surfaces. Ordi­

narily, the rings will require only occasional wiping with a 

piece of canvas or non-linting cloth. Do not let dust or dirt 

accumulate between the collector rings. 

BRUSHES (Wound Rotor Motors Only) 
See that the brushes move freely in the holders and at the 

same time make firm, even contact with the collector rings. 

The pressure should be between 2 and 3 pounds per square 

inch of brush surface. 

When installing new bcushes. 11 t them carefully to the 

collector rings Be sure that the copper pigtail conductors are 

sPcurely fastened to, and make good contact with, the 

bru5hhol ders _ 

ALLOWABLE VOLT AGE AND FREQUENCY RANGE 
If voltage and frequency are within the following range, 

motors w,11 operate, bu: with somewhat different character· 
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istics than obtained with correct nameplate values. 

1. Voltage: Within 10% above or below the value stamped on 

the nameplate. 
2. Frequency: Within 5% above or below the value stomped 

Oil thll 11arnApl,1tl'!, 
3. Vol rage and Frequency together: Within 10% lprov1d1ng 

frequency above is less than 5%) above or below values 

stamped on the nameplate. 

CLEANLINESS 
Keep both the interior and exterior of the motor free from 

dirt, water, oil and grease. Motors operating in dirty places 

should be periodically disassembled and thoroughly cleaned. 

CONDENSATION DRAIN PLUGS 
If motor is totally enclosed fan cooled or non ventilated 

and is equipped with automatic drain plugs, they should be 

free of oil, grease, paint, grit and dirt so they don't clog up. 

LUBRICATION 
This motor has been properly lubricated at the time of 

manufacture and is not necessary to lubricate at time of 

installation. If the motor has been in ;torage for a oeriod of six 

months or greater, relubricate before starting. 

To lubricate: 

1 . Stop motor 
2. Wipe clean all grease fittings. (Filler and drain.) 

3. Remove filler and drain plugs. A and B (See figure 2.) 

4. Free drain hole of any hard grease (use piece of wire if 

necessary). 
5. Add Grease• using a low pressure grease gun. 

6. Start motor and let run for approximately 30 minutes. 

7. Stop motor, wipe off any drained grease, and replace filler 

and drain plugs. 

8. Motor is ready for operation. 

* The amount of grease added is very important. Only 

enough grease should be added to replace the grease used 

by the bearing. Too much grease can be as harmful as 

insufficient grease. Every four years (every year in the case 

of severe duty) motors with open bearings should be 

thoroughly cleaned, washed and repacked with grease. The 

quantity of grease is important. The grease r.a·,ity sr,ould be 

filled 1 /3 to 1 /2 fu11_ Too much grez.se is as detrimental 

as insufficient grease. (See figures 3, 4, 5.) 

NOTE 

If lubrication instructions are shown on motor, 
they will supersede this general instruction. 

FIGURE 2 
ENO BELL BEARING HUB 

DRAIN B _ .. _ ·-- Flll'.ER 

i-=~ ii!--~-- - A ----=:.::: --- ----~ -~~---
~ TOP OF MOTOR 
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FIGURE 3 

FtECOMMENDED GREASES 

"---·--- ----- ------~-r------·-
NSULATION CLASS 

SHOWN ON GREASE 

NAMEPLATE DESIGNATION 

8 Alvenia #2 

F Chevron SR'I-2 

GREASE 

SUPPLIER 

Shell Oil Company 
or equivalent 

Standard Oil of 
California or 
equivalent 

FIGURE 4 

RELUBRICATION PERIOD 

Relub. Period @ 

Std. Conditions 

Fram• Size@ (8 hr./day, normal 

900, 1200 & to light loading Severa EKtreme 

Var. Spead 100' F maK. amb.) Conditions Conditions 

140-180 4.5 Years 18 Moiith, 9 Months 

210-280 4 Years 16 Moiiths 8 Months 

320-400 3.5 Years 14 Moiiths 7 Months 

440-508 3.0 Years 12 Months 6 Months 

510 2.5 Years 11 ½ Months 6 Months 

Frame Size@ Severe Extreme 

1800 RPM Std. Conditions Conditions Conditions 

140-180 3 Years 1 Year 6 Months 

210-280 2.5 Years 101/, Months 51/, Months 

320-400 2.0 Years· 9 Montns 4½ Months 

440-508 1.5 Years 8 Months 4 Months 

i 510 1 Years 6 Months 31/, Months 

All Motors 

over 1800 RPM 6 Months 3 Months 3 Months 

For roller bear,ngs: Divide above times bv 3. 

STANDARD CONDITIONS: Eight hours per day, normal or 

light loading, clean 100' F maximum ambient. 

SEVERE CONDITIONS: Twenty-four hours per day opera­

tion, or shock loadings, vibration, or in dirt or dust at 100' to 

150• F ambient. 

EXTREME CONDITiONS: Heavy shcck or vibration, din or 

dust at 100' to 150" F ambient. 

FIGURE 5 

WARNING 

Disconnect power before working on motor 

driven equipment. Motors with automatic 

thermal protectors will automatically restart 

when the protector temperature drops 

sufficiently. Do not use motors with automatic 

thermal protectors in applications where 

automatic restart will be hazardous to personnel 

or equipment. 

TROUBLES 
If trouble is experienced in the operation of the motor, 

make sure that: 

1. The bearings are in good condition and operating properly. 

2. There is no mechanical obstruction to prevent rotation in 

the motor or in the driven load. 

3. The air gap is uniform. 

4. All bolts and nuts are tightened securely. 

5. Proper connection to drive machine or load ha~ been made. 

In checking for electrical troubles, be sure that: 

1. The line voltage and frequency correspond to the voltage 

and frequency stamped on the nameplate of the motor. 

2. The voltage is actually available at motor terminals. 

3. The fuses and other protective devices are in proper 

condition. 

4. All connections and contacts are properly made in the 

circuits between the control apparatus and motor. 

-
{ 

\. 

Never attempt to measure the temperature rise of a motor 

by hand. Temperature rise must be measured by thermo-

meter, resistance, or by imbedded detector or thermo- -

couple. 
CAUTIUN 

1. Do not perform any maintenance or service 

on this motor before disconnecting the power 

source. 
2. Discharge all capacitors before servicing 

motor. 
3. Always keep hands and clothing away from 

moving parts. 
4. Electrical repairs should be performed by 

trained and qualified personnel only. 

5. Failure to follow instructions and safe 

electrical procedures could result in serious 

injury. 
6. If safety guards are 

guards are in use. 
required, be sure the 

AMOUNT OF GREASE REQUIRED WHEN REGREASING 

BEARING AMOUNT APPROX. EQUIV. BEARING AMOUNT A.PPROX. EQUIV. 

NUMBER (IN.3) TEASPOONS NUMBER (IN.3) TEASPOONS 

I 

203 .15 . 5 Tsp. 222 3.0 10.0Tsp . 

205 .27 . 9 Tsp. 307 .53 1.8 Tsp . 

206 .34 1.1 Tsp. 308 .66 2.2 Tsp. 

207 .43 1.4 Tsp. 309 .81 2.7 T&p. 

208 .52 1.7 Tsp. 310 .97 3.2 Tsp. 

209 .61 2.0 Tsp. 311 1.14 3.8 Tsp. 

210 .72 2.4 Tsp. 312 1.33 4.4 Tsp. 

212 .95 3.1 Tsp. 313 1.54 5.1 Tsp. -213 1.07 3.6 Tsp. 314 1.76 5.9 Tsp. 

216 1.49 4.9 Tsp. 316 2.24 7.4 Tsp. 

219 2.8 7.2 Tsp. 318 2.78 9.2 Tsp. 
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These instructions do not cover all details or variations in equipment nor provide for every possible condition to be met in connection with 

installation. operation or maintenance. Should additional information be desired for the purchaser's purposes, the matter should be referr.~d -to the nearHt Marathon Electric Manufacturing Corp ... 111 office listed on the back page, 

MOTOR TROUBLE SHOOTING CHART 
Your motor service and any trouble shooting must be handled by qualified persons who have proper tools and equipment. 

TROUBLE CAUSE WHAT TO DO 

Motor fails to sttn Blown fuses Replece fuses with proper type and rating. 

Overloed trips Check end reset overload in starter. 

lmpraper power supply Check to sn that power supplied agrees with motor nameplate 
and load factor. 

Improper line connections Chee~ connections with diagram supplied with motor. 

Open circuit in winding or control switch Indicated by humming sound when switch is closed. Check for loose 
wiring connections. Also see that all control contacts are closing. 

Mechanical failure Check to see if motor and drive turn freely. Check bearings and 

lubrication 

Shon circuited stator Indicated by blown fuses. Motor must be rewound. 

Poor stator coil connection Remove end bells. locate with test lamp. 

Rotor defective Look for broken bars or and rings. 

Motor may be overloaded Reduce load. 

Motor stalls On• phase may be open Check lines for open phase. 

Wrong epplication Change type or size. Consult manufacturer. 

Overload motor Reduce load. 

Low motor voltage See that nameplate voltage is maintained. Check connect10.~. 

Open Circuit Fuses blown, check overload rel av, stator and Pushbuttons. 

Motor run1 and than Power failure Check for looH connections to line, to fuses and to control. 

din down 
Motor do11 not come Not applied properly Consult supplier for proper wpe. 

up to 54>eed Voltage too low at motor terminals because Use higher voltage on transformer terminals or reduce load. 

of line drop. Check connections. Check conductors for proper size. 

Starting load too high Check that load motor is supposed to carry at start. 

Broken rotor bars or loose rotor Look for cracks near the rings. A new rotor may be required as 
repairs are usually temporary. 

Open primary circuit Locate fault with testing device and repair. 

- Motor takes too long Exe- loading Reduce load. 

to accelerate Poor circuit Check for high resistance 

Defective squirrel cage rotor Replace with new rotor. 

Applied voltage too low Get power company to increase power tap. 

Wrong rotation Wrong sequence of phases Reverse connections at motor or at switchboard. 

Motor overheats Overloaded Reduce load. 

while running under Frame or bracket vents may be clogged with Open vent holes and check for a continuous stream of air from 

load dirt and prevent proper ventilation of motor. the motor. 

Motor may have one phase open Cheek to make sure that all leads are well connected. 

Grounded coil Locate and repair 

Unbalanced terminal voltage " Check for faulty leads, connections and transformers. 

Motor vibrates aftar Motor misaligned Realign. 

corrections have been Weak supoort Strengthen base 

made. Coupling out of balance Balance coupling. 

Driven equipment unbalanced Rebalance driven equipment. 

Defective ball bearing Replace bearing. 

Bearings not in line Line up properly. 

Balancing weights shifted Rebalance motor, 

Polyphase motor running single phase Check for open circuit, 

Excessive end play Adjust bearing or add washer. 

Unbalanced line Unequal terminal volts Check leads and connections. 
current on potyphase Single phase operation Check for open contacts. 
motors during normal 
operation. 

Scraping noi59 Fan rubbing air shield Remove intederence. 

Fan striking insulation Clear fan. 

Loose on bedplate Tiqhten holdinQ bolts. 

Noisy operation Airgap not uniform Check and correct bracket fits or bearing. 

Rotor unbal a nee Rebalance. 

Hot bearings general Bent or sprung shaft Straighten or replace shaft. 

ExciJSSiVe belt pull Decrease belt tension. 
Pulleys too far away Move pulley closer to motor be,aring. 

Pulley diameter too small Un larger Pullevs. - Misalignment Correct bv realianment of drive. 

Hot bearings ball Insufficient grease Maintain proper quantity of grease in bearinQ. 

Deterioration of grease or lubricant Remove old grease, wash bearings thoroughly in kerosene and 
contaminated replace with new grease. 

ExciJSS lubricant Reduce ouanrnv of orease bearino should not be more than 1/, filled. 

Overloaded bearing Check alignment side and end thrust. 
Broken bell or rough races Replace bearing, first clean housing thoroughly. 
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FOR RENEWAL PARTS e 
When ordering parts for repair or spares, give 

description and state quantity of parts desired, 

together with the complete nameplate data: rating, 

model and serial number of the motor and all data. 

Sales and Service Assistance 
California 

ANAHEIM 
625 South Euclid Suite 15 
Anaheim. CA 92802 
Phone: (714) 956-7111 

SAN LEANDRO 
14441 Griffith Street 
San Leandro. CA 94577 
Phone: (415) 357-7620 

Connecticut 
HARTFORD 
49 North Gate 
Simsbury. CT 06070 
Phone (203) 658-9835 

Illinois 
CHICAGO 
680 Greenleaf Avenue 
Elk Grove Village IL 60007 
Phone: (312) 593-6500 

Indiana 
INDIANAPOLIS 
4518 North Hillside 
Indianapolis. IN 46205 
Phone (317) 253-6465 

253-5354 

Louisiana 
NEW ORLEANS 
336 N Jefferson 

Dav,s Parkway 
New Orleans. LA 70119 
PhOne (504) 482-2089 

Minnesota 
MINNEAPOLIS 
8700 West 36th Street 
Minneapolis. MN 55426 
Phone. 1612) 935-8424 

Litl"lo In U S.A. 

Missouri 
ST. LOUIS 
1887 Cedar Mill Drive 
Chesterfield, MO 63017 
Phone: (312) 593-6500 

New York 
SYRACUSE 

Ohio 

Room 173 Pickard Building 
5858 East Molloy Road 
Syracuse. NY 13211 
Phone: (315) 454-0994 

454-3130 

CINCINNATI 
9319 Cincinnati-Columbus Ad. 
West Chester. OH 45069 

· ·- Phone (513) 777-7990 

CLEVELAND 
20800 Center Ridge Rd-Suite 400 
Cleveland. OH 44116 
Phone: (216) 331-2910 

331-1081 

Pennsylvania 
ALLENTOWN 
PO Box 2206 
Allentown. PA 18001 
Phone (215) 837-1866 

South Carolina 
GREENVILLE 
100 Executive Center Drive 
Greenville. SC 29615 
Phone (803) 288-8991 

288-8990 

1.2.8-36 

Tennesse 
NASHVILLE 
1040 Murfreesboro Road 
Suite 207 
Nashville, TN 37217 
Phone: (615) 242-3321 

242-3322 
255-8281 

Texas 
DALLAS 
1366 Exchange Drive 
Richardson, TX 75080 
Phone: (214) 699-0251 

HOUSTON 
4502 Mossygate Rd. 
Spring, TX 77373 
Phone: (713) 350-3277 

Washington 
SPOKANE 
Electro-Power Corp. 
North 104 M&deiia 
P.O. Box 2983 
Spokane. WA 99220 
Phone: (509) 535-2931 

100 E. Randolph Street 
Wausau. WI 54401 
Phone· (715) 675-3311 

SB 181 3/80 

-
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·AURORA PUAIP 
A UNIT OF GENERAL SIGNAL 

ENGINEERING DEPT. 
NORTH AURORA, ILLINOIS· 60542 

JOCKEY PUMP CONTROLLER 

JOCKEY PUMP F .o. II 4A0-74.34 

JOCKEY PUMP CONTROLLER 

JOCKEY PUMP FOR 5 H.P. .3(,0o R.P.M. 

3 PHASE 60 CYCLE 1+40 VOLTS 

Q. 2..00 ii RANGE PRESSURE SWITCH 

X 'WITH RUNNING PERIODTIMER 

WITHOUT RUNNING PERIOD TIMER 

BY: ~C::V 
DATE: l"l..-f O -80 

STEARNS-ROGER ENGINEERING CORP. 
PRCJECT NO. C21100 
SCLAR-C~E FILOT PL~NT 
UNIT ONE 
p.o. NO. 2co1 
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PART 

Circuit B-reaker 

Motor Gontactor 

Con tac tor Heater 

Con tac tor Coil 

Run Period Timer 

- Pressure Switch 

Control Transformer 

-

JOCKEY PlrnP CONTROLLER MODEL MlOA-5-460 

PARTS LIST 

REC. SPARES 

3 

1 

1 

1 

1 

1.2.8-39 

PART NO. MFGR. 

MCP03150GR Westinghouse 

A203Cl2T38 I-T-E 

C30T38 I-T-E 

Gl0Cl26 I-T-E 

BR18A603 Eagle Signal Co .. 

DA3 l-2 Mercoid 

Cl50BTZ13 Micron 

STEARNS-RO~ER ENGINEERING CORP. 
PRCJECT NC. 6217CO 
SCLAR-Cf\E PILOT PLANT 
l.il\lT Cf\E 
P.C. .2001 
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Jockey (or make-up) pump controllers ore in­
stalled in the some water system as the main 
Fire Pump Controllers. Their purpose is to main­
tain normal water pressure which may fluctuate 
because of small leaks in the system. The use 
of this small pump for pressure maintenance 
eliminates unnecessary frequent starting of the 
main pump, which in turn reduces pump wear 
and overpressure conditions in the water system. 

The series M 10 Jockey Pump Controller includes 
the standard bourdon tube pressure switch with 
independent high and low set points for auto­
matic starting. A fusible disconnect switch is 
provided with externally operable handle (cir­
cuit breaker con be supplied if required). A three 
position Hand.· Off - Auto switch and manual 
start pushbutton ore also included. A minimum 
run period timer and control transformer ore 

standard features on series M 1 OA. Series M 1 OB 
does not hove the minimum run period timer. 
It may be ordered with or without the control 
transformer. See ordering information on re­

verse. 

All external control devices ore conveniently 
mounted on the front of the cabinet. 

FEATURES 

Controller is listed by Underwriters Laboratories. 

Nemo JR Weatherproof cabinet. 

Mercoid bourdon tube type pressure switch with 
independent high and low set points. 

All components ore U.L. Listed and of heavy 
duty industrial grade. 

Sizes from ½ to 30 H.P., 208 to 600 volt, 3 
phase, 3 wire, across the line. 

STEARNS-ROfER ENGINEERING CORP. 
PRCJECT NO. 621700 

" ~•-"'· - -•; .. •~,a.• oc'! -• ..-.-~ - ...........,..---, SCLAR-C~E FILOT PL~NT 
UNIT CNE 
P.G. 2001 
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SERIES MlO JOCKEY PUMP CONTROUERS 
AU SERIES MlO CONTROLLERS HAVE MERCOID-BOURDDN TUBE PRESSURE SWITCH--

MODELS MlOA 
WITH TRANSFORMER 

AND RUN PERIOD TIMER 

H.P. VOLTAGE PRICE 

½ thru 7½ 208/575 $370.00 

10 208/230 450.00 

10 440/575 370.00 

15 208/575 450.00 

20 and 2S. 208/230 650.00 
440/575 450.00 

SCHEMATIC WIRING 

ri--1---h --- --- -- -
: 1-- ---• ; ~~=--=Ell I I "IIKQUHll!DI 

I I 

L -- -- J ------. 
r -- , 

=Lrr~+J 
Tl TZ T3 

, 
. ~--.... : fitUN PE'llttOD 

I TIM€" tOPTIOflilAL) 
W I ll~V l~WAT'T L ______ .J 

STEARNS-ROGER ENGINEERING CORP. 
PRCJEC1 NC. 621700 
SCLAR-C~E FILOT PL~NT 
U"'IT Cf\E 
p.c. 2001 

MODELS MlOB 
WITHOUT TRANSFORMER 
OR RUN PERIOD TIMER 

H.P. VOLTAGE PRICE 

½ thru 7½ 208/575 $310.00 

10 208/230 390.00 

10 440/575 315.00 

15 208/575 390.00 

20 and 25 208/230 590.00 
440/575 390.00 

NOTE: For Model Ml08 Without Timer, But 
With Transformer, Add $32.00 

OUillNE DIMENSIONS 

"·'· 
1-10 

IS-2' 

:,0 

) 

M w D .... 16 ... .... 17¼ ... 
u .... '" 

, ,_,._,...,.,__,•o:c1•-• -.... -.-.,~-~.-;>::ni:,,,l"~~,r-.-.,.~"!""'.,~w.-.-·:~~•-.":·,_.,.-.,.. •-..::• • .. ,-.-~:"'""1.~""r;....,,."";'- · --;;::i,.---=-r.r- ~,,,._._ • " 1 -•- .. ------- _,,/ 

CUSTOM BUILT CONTROLS DIVISION OF 

METRON INSTRUMENTS, INC. 
1051 SOUTH PLATTE RIVER DRIVE 

. 1.2.8-41 PHONE 303 7 44-1791 

DENVER, COLORADO 80223 

TELEX "-5729 

- -- ........................ ·,. . .... - . -~-.,-• ,. -~ ~-'..... - . .·"'.. ........ - . - . 



ELECTRIC JOCKEY PUMP CONTROLLER 

SERIES M10 

GENERAL DESCRIPTION 

Jockey (or make-up) pump controllers are installed in the same system as the 

main Fire Pump Controllers. Their main purpose is to maintain normal water 

pressure which may fluctuate slightly because of small leaks in the system. 

'Ihe use of this small pump in the system eliminates frequent starting of the 

main pump. 'Ihe Jockey Pump Controller automatically starts the Jockey Pump 

motor when the water pressure drops below a set level. 

Model 1 OA includes a line voltage to 11 5 vo_l t control transformer and a run 

period timer to provide preset minimum run time. Model 10B does not include 

the run period timer and 'Will stop as soon as pressure is restored. 

Refer to drawing B20857 for schematic and outline dravings. 

MODEL DESIGNATION 

The Jockey Pump Controllers are designated as: 

M10! - 2 - 460 
I II III 

I. A - With transformer and timer 
B - Without timer, transformer optional 

Il. Designates horsepower 

0.5 - 1/2 hp 
0.75 - 3/4 hp 

·1 - 1 hp 
1.5 -1-172hp 
2 - 2hp 
3 - 3 hp 
5 - 5. hp 
7.5 - 7-1/2 hp 

10 - 10 hp 
15 - 15 hp 
20 - 20 hp 
25 - 25 hp 
30 - JO hp 

STEARNS-ROGER ENGINEERING CCRP. 
PRCJECT NC. 6217CO 
SCLAR-C~E FILOT PLtNT 
UI\IT CI\E 
P.C. 2001 
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: 1.2.8-42 

-

-

-



-

-

-

III. Designates J phase voltage rating 

208 - 208 
240- 240 
480 - 480 
600 - 600 

PART II 

INSTALLATION 

The Jockey Pump Controller has been assembled and wirea at the factory 
with the highest workma!lship standards. All wiring a..~d functions sa.ve 
been thoroughly tested to assure correct operation when properly installed. 
Before operating the controller, perform the Initial Installation Start-
Up Procedure, Part III. 

The enclosure should be well grounded according to local standards. 
Connection from the contactor to the-motor may be done after the test 
procedure is completed. 

Af'ter installation bas been completed, perform the Initial Installation 
Start-Up Procedure, Part III, before operating the controller. 

STEARNS-ROEER ENGINEERING CO~P. 
PRCJECT NC. 621700 
SCLAR-C~E FILOT PLA~T 
U~IT 01\E 
P.C. 2001 

2 
1.2.8-43 



PART III 

INITIAL INSTALLATION START- UP PROCEDURE 

A. General: 

All but the final functional test can be made vith the motor dis­

connected. This vill eliminate the need for starting and stopping 

the motor several times during the test procedure. 

If the output connections from the contactor to the motor were made 

on initial installation, disconnect them £or the first pert of the 

Initial Installation Start-Up Procedure. 

The controls and their f'lm.ctions are as.follows: 

a) Motor Disconnect Svitch 

The Motor D1.sconnect Svitch is located ahead of the motor con­
tactor and is provided Yi.th fuses according to the motor full 
load current. Its function is to provide short circuit pro­
tection and a disconnect means. 

b) Hand-Off-Auto Selector 

This switch is used to select betveen Automatic and Manual 
operation. 'When switched to Hand, the motor starts when the 

start s'Witch is pressed. When switched to Off, the motor stops. 

In the Auto position, the contactor closes and starts the ptm:1.p 

motor when the pressure drops below a preset level. · 

c) Start Switch 

This switch is used to start the motor when in the Hand mode. 

B. Init:tai. Start-Up 

1. Close disconnect svitch and measure voltage at input of motor 

contactor. Voltage should be the same as the incoming line 
voltage. 

2. Switch to Hand and press the start svitch. Motor contactor 

should close. Measure voltage at output of contactor. It 
should be the same as the incoming line voltage. 

J. Switch to Off. Motor contactor should open. 

4. S'Witch to Auto and drop water pressure at water inlet to 
controller so pressure s'Witch will close. Motor contactor 
should close. Allow water pressure to retur~_to normal. If 
used, set run period timer for 1 minute for each 10 h.p. rating 

of motor, but not to exceed 7 minutes. Motor contactor should 

3 
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open after this time period. Ii' run period timer is not used, 
motor contactor will open as soon as water pressure returns to 
normal. 

5. Connect output from contactor to pump motor. 

6. Close circuit breaker. 

7. Switch to Hand. Motor should start. 

8. Switch to Off. Motor should stop. 

PART 'IV 

OPERATION OF CONTROLLER 

After the installation and test procedures are qompleted, the controller 
is ready for normal operation. 

The disconnect switch should be closed. Set the running period timer 
to 1 minute for each 10 h.p. rating of motor but not to exceed 7 minutes. 

4 
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A. Introduction: 

PART V 

SEQUENCE OF OPERATION 

The explanation of the sequence of operation will start \rlth the 
assumption that the controller has been properly installed, all 
external connections have been made and the disconnect switch is 
closed. 

B. Manual. Operation: 

To manually start the Jockey Pump Motor, the F.and-Off-Auto switch 
is switched to Hand and the Start switch pressed. This energizes 
the Motor Contactor Coil (MS) and causes the Motor Contactor con­
tacts to close, thus starting the motor. 

To manually st.op the motor the Hand-Off-Auto switch is switched to 
Off, opening switch contacts, allowing the MS to de-energize, thus 
opening the Motor Contactor contacts. 

C. Automatic Operation: 

For automatic operation, the Hand-Off-Auto switch is switched to Auto. 
This places the pressure switch (PS) in series with the MS. Under 
normal pressure the PS contacts are open. When the water line press­
ure drops below a certain preset level the PS contacts close and 
energize the MS, thus closing the contactor contacts and starting 
the pump motor. Auxiliary contacts MCA also close and tb:u the nor­
mally closed contacts of the Run Period T:i,mer hold the ~.S energized 
even after the water pressure has returned to normal. The MS will 
remain energized until the Run Period Timer times out and its con­
tacts open. If the Run Period Timer is not used, the motor will stop 
as soon as the water pressure returns to normal. 

-

STEAR~S-ROGER ENGINEERING CORP. A 
PRCJECT NO. ~21700 W 
SCLAR-C~E FILOT PLANT 

5 
1.2.8-46 

UI\ IT CN E 
P.C. 2001 



-

PART 

Circuit Breaker 

Motor Contactor 

Con tac.tor Heater 

Contactor Coil 

Run Period Timer 

Pressure Switch - Control Transformer 

-

JOCKEY PUMP CONTROLLER MODEL Ml0A-5-46u 

PARTS LIST 

REC. SPARES 

3 

l 

l 

l 
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PART NO. MFGR. 

MCP03150CR Westinghouse 

A203Cl2T38 I-T-E 

G30T38 1-T-E 

Gl0Cl26 I-T-E 

BR18A60J Eagle Signal Co. 

DA31-2 Merc.oid 

ClSOBTZlJ Micron 
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CERI'IFIID PERFORMANCE TEST-PROCEDURES 

(Fonn A-60006 is used for recording data) 

ES-38 

A. The Hydrustatic Test (see procedures) should already have been ac­

complished (Hydrostatic test procedures are from the Q.C. Manual. 

A copy is provided here) • 

B. The calibrated test notor is nounted with pump. In some cases the 

customers no tor will be used. If custoll'le-""S rrotor is used, record amps , 

vol ts, P. F. , & watts when possible. 

C. The pump is piped into its proper test system. Proper gauge pipe rn.ust 

be on suction S discharge. Use the positive pressure system or one of the 

tanks. Suction lift should be used only when specified. (For sump pumps, 

sewage ejectors, etc. , refer to proced:ures for wet pit pumps) . 

D. A properly sized suction & discharge gauge is selected. The gauges 

are then calibrated against the dead-weight tester or the calibrated 

master gauge. A mark of "OK" or a correction is 1"2COrded. on the test 

sheet (Form A-60006) along with t'l-ie gauge number. The gauges are then 

placed on the proper gauge pipe. (See gauge calibration procedures).Record 

on data sheet the vertical distance, in feet, between the centerlines of 

the suction & disch .. , gauge. This is the gauge distance. 

--- --E.-The-test -fonn CA-60006.L is completed _wit, t'l-\e_ following infonnatioD:_ 

Pump size and type (if the pump is being tested of a construction other 

t,an a called for on the order, t"u.s must be recorded under "reJl".arks") , 

impeller number, impeller diameter, impeller tips (plain or sharpened) 

pump serial number and F. 0. number. 

F. The rrotor information then recorded as required on the test form. If 

JIOtor for order is not used, test data sheet should be noted in ren,arks 

oolunn: Ex: motor for job - Marathon SOhp, 1750 RPM. 

G. Pump rating information is taken from ti'"le order and recorded. Also, 

the nameplate is chec.~ed for complete and accurate infornation. 

H. The Electrical Power Measureme.•-rt equipment is recorded on data sheets. 

-

-

Be sure to record proper ratio of wattmeter. (See power Measureir.ent r.'.'Ocedures). 

I. The pump should be connected and ready to operate. If suctior. lift is 

used, the pump must be primed .. If positive suction oressure is used. this 

will prime the test pump. ' 1.2.8-48 ·· 

-
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J. Start test pump, bleed air from pump and discharge manifold and 
calibrate fl~ter. (See instructions for "Flo¥1meter Calibration"). 

K. Set pump at duty point specified on order. Set Pressure a.11d read flor,1. 

Record this infonration on the V. I. P. test data card. This card should 

be completely filled out. If the duty stated on the orde:r is met, and 
the pump is opera.ting SIIOOthly, proceed with perfo:rna"lce test. If duty 

is not met or pump does not seem to be operating properly, check with 

supervisor. 

L. Return pump to shut-off setting and record the following infornation. 
Discharge gauge reading, suction gauge reading (rrark if t.1-i.is reading 
is pos . , ( +) or negative ( ··) , flewm:ter reading, wa ttr.',eter readi.'1g 

and RPM. If other than a calibrated rotor is used, also record volts, 

amps , and pc:,v;ier factor when possible. Use RPM indicator for RPM readings, 

when possible. (See procedures). 

M. Continu~ ta.lcing test points at differc._nt flow setti.11gs, (approxi."T'ately in 

mcrements : of 10 on flowmeter) until t1ie maxi'Ilum wattmeter reading 

· is passed and/ or extreme cavitation is encountered. Minimum of 6 points 

is required. 

.... 
N. Return pump to duty and obse..Y"Ve operation. 

O. If operation seems alright, return to shut-off setting. Always stop pu.'I\? 

at shut-off point (except t'..lrbine type pumps) t."li.s is because the flow­
meter should always be kept full of water. 

P. Rem:>ve or shut-off suction & discharge gauges. Turn off power to test 

pump. Turn off power to positive pressure pump. · 

Q. Analyze test for compliance to requirements. Chec.1<: with supervisor if 

needed. (See procedures for analyzi.ig tests). 

R. Record test in test log and place test nurr.bers on data sheet along with 

date and tecnician initials. ~.ark test data sheet as certified test 

in "Remarks 11 column. If suction or discharge gauge pipes differ from 

pump suction or discharge sizes t"lis must be recorded on test sheets. 

i 1.2.8-49 
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S. Test Data Sheets rm.ist be complete with the fellowing information: 

Impeller Number 
Impeller Diameter 
Impeller Tips · 
Pump Serial Number, F.O. Number, or AFD Project N\.Ullber 

M'Jtor Information 
Pump Rating Infonra.tion (Except A..-CU Projects) 

Wattmeter t-1.a.ke 
Test Number, Date and Technician Initials _ 

Suction & Discharge Gauge Pipe sizes (If different from pl..ll?l'p) 

ES-38 

Suction & Discharge Gauge Number (Gauge marl<ing of "OK" or a correction va1L1e) 

Barometer Reading 

-

Renarks column should carry the type of test and any other remark as applicable. 

(See procedures for the type of test) 

Minimum of 6 test points wi t.l-i. information as follows: 

Discl-.arge Pressure 
Suction Pressure (marked head ( +) or lift (-) 

Gauge Distance (Vertical Dista."l.ce between suction gauge and discharge gauge 

centerline. If discr1arge gauge is highest, number is positive (+). If 

suction gauge is highest, number is negative (-). 

ncx.imeter readings an.d full scale setting 

Watt reading and proper ratio 
RPM Readings 

T. Rerrcve equipr.ent and pump from test set-up. ---
U ~ Tag purrq;,, ''Hold for Approval". (Tag should have date and intials by ''Hydraulic" . 

V. If a final hydrostatic test is required, this can now be accomplished. 

Add date and intials to tag by "Hydro". 

W. Analyze test and plot curve as required. (See procedures for analyzing -:est). 

-
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- 1.2.9 Demin. Water Xtr. Pump 

1.2.9. l Identification 

-

-

Tag Number 

P7l0 

Description 

Demin. Water Xtr. Pump 

1.2.9.2 Description 

Manufacturer: l~orthington Group, McGraw-Edison Co •. 
14 Fourth Avenue 
East Orange, NJ 07017 

Part Number: 

1.2.9.3 Vendor 

Worthington 

1.2.9.4 Procurement Specification 

DOE Specification Number 40M700-6S, CP9 

l .2.9.5 Piping Connections 

DOE Dwg. No. 40P7005133155, CP9 

l.2.6 Operation/Maintenance 

See following Worthington Manual: 

D-1011 and D-1012 Instruction for Installation, Operation, 
Maintenance, and List of Parts for Centrifugal 
Pumps 

1.2.9-1 



FOREWORD 
Worthinl!lon prod11c1~ are the rcsull of more than a ccnlury of pro1,tressive study and development. Advanced 
de!,ign. proper !>election of materials. and precision construction renect this wide experience. Worthingwn 
products will give trouble-free efficient operation with minimum maintenance and repair. 
This instruction book will familiarize management and operating personnel with pertinent details and proper 
procedures for the installation. operation. and maintenance of one of these products. 

INTRODUCTION 
Model D-1011 and D-1012 pumps are frame mounted volute type centrifugal pumps designed to be coupled to a 
separate driver such as an induction motor. These pumps are available in a wide range of sizes and materials of 
construction that include ductile iron (stainless steel fitted) and several of alloy steels. A variety of optional 
features are available to fit a wide range of applications. This product line includes pumps which meet 
Dimensional and Performance Standards of ANSI B-73.1-1974 as well as additional inbetween and larger sizes. 
Model D-1011 pumps differ from D-1012 pumps in that they have convertible packed stuffing boxes while the 
latter (D-1012) have mechanical seal only design. 

HOW TO READ PUMP NAMEPLATE 
I. "MODEL" "D-1011·· or "D-1012" refers to the general type of pump covered by this instruction book. 
2. "SIZE" Three numbers separated by X's. 

First Number Suction connection pipe size 
Second Number Discharge connection pipe size 
Third Number Arbitrary number giving the relative size of the liquid end 

(not the exact imp. dia.) 
3. "SERIAL NO.·· This number corresponds to records which will enable your Worthington representative to 

determine the component parts of your pump so exact duplicate parts or specific technical assistance can be 
provided. 

4. "MATL" This block describes the major construction materials of the pump. For model D-1011 and D-1012 
pumps construction materials are as follows: "duct iron"--ductile iron casing with stainless steel internal 
parts. "'316 SS"-type 316 stainless steel. "W-20"-Worthite 20 alloy steel. 

5. "DSGN PRESS (100"F/38"C)" Maximum allowable discharge pressure at or below I00"F(38"C) tempera­
ture. Maximum allowable pressure at higher temperatures are based on many factors. Contact your Worth­
ington representative for specific limitations for your pump. 

6. "IMP. DIA.·· Impeller Diameter. Two numbers are given. First the maximum available impeller diameter. 
Then the diameter of the impeller in the pump. The second number, the diameter of the impeller actually 
installed. is required for ordering a new impeller or a duplicate pump. The wrong diameter impeller will not 
operate properly and may overload either pump, motor or both. 

:2 WORTHINGTON 

ffiwoRTHINGTON 
MODEL SIZE 

SERIAL NO. MATL 

DSGN PRESS (100°F/38°C) IMPDIA 

t 
WORTHINGTON PUMP CORP. (U.S.A.) 

MOUNTAINSIDE, NEW JERSEY 

MADE IN U.S.A. 
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Rotor Assembly Remo\'al ................................................................................................................... 1 :l 
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The nameplate ,lata for your pumps can he tal111latcd hclow for future reference: 

PUMP LOCATION 
OR SERVICE 

PUMP 
SIZE =J .:~:~:. 

---i-
----- -- - --1 -· -

I. 
I 

IMP. 
DIA. !

---- -- -- ----- ----- ---
ELECTRIC MOTOR DATA 

- - ---- --- -- - - -- ---- - - -
MOTOR SERIAL NO. 

. - -

-- - - - ---

+- --!-­
---t ----/-----· 

! _J_ 
---· ·-----I 

---+· 
I 
I 

H.P. 
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WARNING 

Do no! operote this equipment in ex,ess of ih ,ated capacity, speed, presrnre and temperature, nor 
otherwise than in accordance with the i,1struclions contained in this Manual. This equipment ( or a 
prototype) has been shop tested and found satisfactory for the conditions for which it was sold, 
but its operation in excess of these conditions wi II subject it lo stresses and strains which it was 
not designed to withstand. 

Failure lo heed this warning may result in an acc:dent causing personal injury. 

INSPECTION OF EQUIPMENT 
1111111f'diat,·h· upon r!'l"Pipl of ship­
ment. i11,pt'cl a11d d1f'f'k the ship­
ping 111anife•I and report lo the 
lra11,po'"lation 1·11111pan~ -,. lo!'al agent 
ail\ danrnµ-,· or shortage. 

I 11,ped the crate and \\ rappings ht'· 
forr di"carding. Paris or an·t'ssori1·s 
are '-ullH·tinws "rappf'd in,li,iduall~ 
or faslt'r1ed lo the ,-rate. 

STORAGE 

I. hf't•p unit in dl'an. dry location. 
L,·a,e piping conm•dion !"mers in 
plact' In kt>ep dirt out of inside of 
pump. 

2. Rotate pump shaft hy hanrl e,·en 
six months lo protect bearings. 

3. Ii pump has heen storer! oYer 3 
Years it is recommen,k·d that bear· 
ing- frame he rlisassembled to dt>an 
lwarings anrl reluhricalt' as ap· 
propriate. 1).)0)} pu1.ips with 
packed ~lulling !,oxes ,hould haH· 
packing replact>d if it has ht•en 
left in~tallt>d in 1lw pump <luring 
this pcriod. 

4. Storage mer 6 month, in tropi,·al 
and 1narine lo<"alions - con~ult 
your \'Cnt hi ngton representati, t'S 
for reeomnwndations. 

CLEANING PRIOR TO 
INSTALLATION 

RP11JO,·e glue and dirt from suction 
and di-charge flanges. Check motors 
lo make sure no foreign objects ha\'e 
enterer! through fan anrl cooling op­
enings. Remo\'e any slushing com­
pounds on exposed areas of pump 
shaft. Clean pump and motor name· 
plate. 

SECTION I 
INSTALLATION 

LOCATION 

L,walt- the pump so that: 

l. It will ),p rasy to inspel'l and 
lllainlain. 

2. Thi' unit is aho\'e the flood level. 

~- Pipin:-r t·onnt't·lions will l,e simple 
and din•,·! and will prrl\"ide aclc-­
q11ate N.P.S.H. t see Jlt'XI para· 
graph l lo prt', enl cadtalion. 

-l. Tlu·re is suffi.-if'nl room lo lift the 
n11>1or on larp:t'r units. 

S. Th,· foull{l.i1ion is stahle enough 
~o that it wnu't shift and lea,e the 
pun1p hanging on the co1111t'ding 
piping. 

6. You can read hoth nameplates 
\ motor and pump l. 

,. There is enough free air l"ircula­
tion around the motor for proper 
l'Ooling. 

NET POSITIVE SUCTION HEAD 

Thi' NPSH required varit's I\ ith e\·­
t•ry size of p11111p and for any given 
pump ii ,aries with the capacity. The 
\PSH required b\' your unit can 
he ohtained from the performance 
1·u n es a\'ailaf>le from your \Vorth­
inglon representative. 

To determine the NPSH arnilahle in 
your system refer to Fig. l and the 
following equ.ition: 

NPSHA(METERS) = Z ::t:. (P-Pv)IO_Hr-He 
Sp.Gr. 

NPSHA<FEET) = Z ::t:. (P-Pv)2.3I -Hr-He 
Sp.Gr. 

Where Z = Static head in feet (meters) 
P = Pressure on surface of liquid in 

psia, kPa 

Pv Vapor pressure of liquid at 
pumping temperature in psia 
kPa 

Hr = Suction line friction losses in 
feet (meters) 

He= Entrance loss from Jank to pipe 
in feet (meters) 

Note: For boiling li11uids P t'quab 
)', and 1his ilt•m can he omitterl from 
thl' equation. 

If tht' arnilahle NPSH is not f'qual 
to or greater than that requirerl h~ 
tlw pump. ii must he increaserl. This 
i~ u,ualh done h\' i1wreasin:-r the 
~tatic hea·d. Z. · 

FOUNDATION 

It is rern111111e111led that Mo<lel D-1011 
and D-1012 pumps fw mounted on 
permanent foundations which will 
1ne,·enl ex1·e~siH· strains from piping 
1·on11edion,- and 1·oupling mi,-align­
ment. Fi gun· I ,-hows a •~ pica! in­
,;tallation. 

ldealh pump~ ,lwuld he in,tallt'd in 
horizontal po~ition u~ing !-landard 
steel or t·asl iron a.-.-essory ha~e­
plate,; on a permanent masonry or 
~lrudural steel foundation of suffi­
cient mass lo ahsorb all normal \i­
hrations. F uunrlalion holls slwuld he 
loc-ale<l or emlit>dderl in the concrete 
]" la, -out or template in relation to 
tl;e suction ancl discharge piping. If 
connete is used. foundation holts of 
the specified size ma, l,t' t'ndoserl in 
a pipe slee,·e two or three rliamelers 
larger than the holts to compensate 
for minor variation in lineup." 

Channel steel hases are holted in 
place. Drain rim steel bases may be 
grouted if rlesired. Cast iron hases 
art' designed fur anrl must he grout­
ed. 

*Refer to ":'llounling & Grouting fo,r Pumps' Wor1hin1?ton Bulletin 20RP-l355. 

·l WORTHINGTON 
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....,l:t111L1,,I ,wn·-- ... ,11·, .... 1t•1·I l1a-..(·Jilale!-­
f11111i-lw,I II illi 1\1,·-•· 1'111111'.- and 111"-
1<11, llllll'O.• h"-W1anJ11ndn111.11 h<· 
h,>li<·d I<' 111;1d11nc: or <'4111r111c:111 ,1rnr­
illl<''- c:llh<'' 11!--'11lh "'- 1tlln1hk ripin!-! 
1, 11,nt 1, 1lh f'l<'f'L'lh ,1.',1µ11cd , 1h1.1 
111 ,11 ,.._,•l.alnl, 

\ ur1i1 11wu11l1·rl 011 .-tc-1'/ \\ork or 
-1 ru.-t II ral 111 .. 1111 wr.- -liould hl' 111ou111-
,.,1 "' ,., or ,1dj;we11t lo µirdrr, or 
"all.- ,,. that 111, 111i-a/i!.'.111111•nl will 
11fTUI" f 1 0111 \ it·ldin!.! or· :--;tµ-µi 11~ of 
tlic ;..lruduw.· · 

\m.ill 1rn1t, I I OH P1-:- .• hi-,\\' land 1111Jcr) 
111.1\ he orcr;11cd in 1cmp,1rar\ in,1all;1-
11on, ,, 11hou1 rn111;111cn1 founJ;11ion at-
1,,cl,ment, if mo11n1eJ tln ,t;rndard 
d1;111nct ,1ccl or d1ain rim ,1ecl 1h111 not 
..:;1,1 iron) aL·ce",ir~ h.1,eplate,. Lmll'r 
,11<·h n1ndi1ion, due <·,in,idnati,in mu,1 
1,,. !-!" en 1,, I he foll1l\\ in!-! foe tor,: 

). ;..1• fl,,,i\,\1• pipinf! C'lllllll'l'liOJts 
,11.-11 a.- Ji.,," "hich "ill 1101 i111-
l'"''' lw,l\Y pipl' ~1rai11, 011 JHJllq> 
!',"inµ hut 1, ill 1101 rupltHt· or leak 
if unit ;..)1ift, ,-/iµhth due to Yi­
l,ralio11 or e.\lenial fon-e~. 

2. Co1111ecl motor with ~aft- durahlP 
,·l•Tlriral con11ection5 ,1 hid1 "ill 
not he aff Pc-tecl ]ll· sliµht ~hi ftinµ­
of unit. 

:-t Co11rlitin11, of coupli11µ mi;.alip1· 
ment ma, ~hnrten life of motor 
and pu1111; thru~t ],earings. 

J. r~e /!Tease luhe for pump l,ear­
inµ-, I oil luhe require~ an:urate 
len·linp: of pump on a pt>rmarwnl 
foundation). 

fAST[III UNIT SECU~ELY 
TO FOU,.,OATIOJrr,j IN L[V[L POS!TION 

LOJlil.G SUCTION LINES 'TO MAI/[ 
CQNT1111UAL RIS[ OR FALL FROM SOURCE. 
[Lfi.,,!"-AT[ MIGH AJrr,jQ LO• SPOTS 

l'u111p.- "ith ~n·;,.-,. lul,,, 111a1 111· 
1111111111,,,l in l'"'iti .. 11.- 111111·1 th,11; 1·1111· 
\\·11ti1111al hori11111lal. 1"\t·,·pt that 
1)-11111 p11111p- 11itl1 ,·011,·,·11tio11al 
pa,-krd ,tuflirrµ l,o,,·- ,h1111ld 1101 llf· 
l'u..,ilio11t·d i11 ... .,,.f1 n \\II\ II"" lt1 al111\\ 
1101111al ~111fli11µ 1111\ lc·aknµ,· 111 ,·011-
la111i11all' nwtor ,11 p11111p fralll<' or 
ar,•a- ~urro1111di11µ- till' p11111p. l'u,np, 
11ith oil lulw 11111,I ha,,• IJl'ari11µ 
franw;. It•, f'l,·d in a horizontal po-i­
t ion lo i11;.11n· proper lwarinl,! luhri­
l'ati1111. If pu111p di.-,·harµ-,. cloe~ rwt 
point ,erticaf it ma~ 110I lie p11,~jl,]e 
lo 11·111 air from the ,·a,inµ: prior to 
,larl up urtle~- auxilian· 11·11I con· 
1w,·ti1111, are added. 

SUCTION PIPING 

~u,-1 ion pipinr ;.hould he a~ short 
;111,l din·c·t a~ pos,ihlC' and free from 
all air 1,•ab. "'here e,·onomil'alh 
l'radi,·al the- pipe -hould lw one ~iz;, 
lar;!n than tlH' ,udio11 op1·11ing. It 
~h,,uld lime· a t·o11ti1111ous ris1· or fall 
fr-11111 tlw ~ourn· lo rli111i11alc higl1 
,pol- or air pockd~. 

ls11latio11 ,·;di!·, on ;.udion and di,­
,.l,ar"P li11es an- rec-0111111c11decl to 
facilitate future i11spedion 1111d re­
pairs. 

DISCHARGE PIPING 

Th .. discharge piping should he se­
le!'ted with a diameter one size larger 
th,rn the discharge opening of the 
JJUlllp if economically practical. It is 
,·ery important that the pipe be inde­
pendently supported near the pump 
"ll that no strains will be tran~mitted 
to ti)(' unit. External loads caused hy 

-z 

Fig. I-Typical Piping and ln>tallation 
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tlH· I'll"' ,·ail-1' 11,i,.di!.'.111111·11t \\ith 
-111,-,.,,,wrrl f.1il111<· ,,f lwari11µ, i!nd 
i111,·n1al :,arl-. )',-.,, i,io11, that an· 
'"""'' f,,, 1•ip,· ,-,11a11.-in11 011 hot ~l'r· 
1i,-,·- al-., ;,,,.j,I l'J;fl'i111.• ~1,ai11 ''" 
1111· ,,11,111,. 

H,•f1111· -,·,·11ri11µ thl' piping. flu,-h the 
f'U"'I' ;11111 f'ipi11g to l,C' 1-11re the~· are 
d,·ar nf f11reiµ-11 111aterial. Al,-o check 
till' fla11µ-e;. for l,oth lateral and angu­
lar 111i~alil-!11111e11I. Pipinr must he 
,·1111,·e11tri,· nnd square hef,,re final 
11111! ing. 

AUXILIARY PIPE CONNECTIONS 
Tlw foll,ll\·inl,! auxilian piping should 
lie ,·01111t•t·tecl to the unit. if required. 

1. Tla,-eplate drain I c·ast iron hase­
plate, and drain rim ha'-eplate!';). 

2. Optional llf'aring l'OOlinµ- ring if 
~11ppli,•cl. 

:t Jacketi,cl ~t11fli11µ l,ox on D-101 l 
only. 

4. LanlC'J'll ri11µ- co1111ec·tions. if re· 
c1uired. See .Section IJI "Mai11te· 
11a11ce'· for instructions. 

,..,_ :\lt·drn11ical ~eal connections, as 
indicated on the lllechanical seal 
pri Ill. 

6. Drip pan. 

,. Frame drain sump. 

Pipe n1n11ectiun sizes are shown on 
the elel'ation drawing for the unit. 

MOUNTING AND ALIGNMENT 
Pumps operate most reliahly when 
carefully alig11ed on permanent rigid 
foundations. Strain~ which will cause 
wear of internal parts of the pump 
and excessi\'e noise and vibration are 
eliminated this way. 

Pu111p·dril'er combinations are aligned 
at tiw factory but must be rechecked 
for ('Oupling alignment because they 
may be sprung in shipment or dis­
torted by tightening of foundation 
holts. 

The best procedure to follow is to 
remo\'e the coupling guard and check 
coupling alignment before tightening 
any foundation bolts. 

If the pump is mounted on a perma· 
nenl foundation, tighten the bolts 
now and recheck coupling alignment. 
Also turn the shaft bv hand to assure 
t_ha!J.!Jurns freely. · 

If unit i, to he grouterl rlo it now. 
After the grout has been poured and 
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aJJ.,,u•d ,., .•1·1 for ,1:; l11,111, li~d1l1·11 

fnu11da1i .. 11 111,h- 1·11•11h and ~•·•·1111·h. 

Hcdwd, 1"011pling alig111111·11I. Hepla,..-

1·oupli11/!' guard. 
Pump, \\ ilh oil l11hril'ati1111 IIJU5t han· 

DRIVER 

For all drin·r information referen<·e 

!-ho11ld l,e 111ade to the 111anufa<"l11rer·, 

i11,truction tag or lwoklel attadied to 

the unit or nale. 

On motor dri1t·n unit;. check motor 

1·hara,·lt'ri~tic5 on 11a111t•plate and co11-

11ed 11iring in ac!'ordancc II ith at­

lache,l instrul'tion tag. Check rota­

tion of !'haft a!!ain"l clirertion arro11 

1111 pump ca5i1{µ 11ith spacer out. 

PRIMING 

Before ,tarting an, ,·e11trifu/!'al pump 

it i, aJ15n)utt·h ne1·e--,-an that hoth 

t!H' 1·a,i11g an<i sudion pipe he com­

l'letely filled "ith liquid. This prim­

ing can he al'compli,-hed hy an) of 

the follmdng methods. 

A. When the liquid supph leYel i~ 

aboYe the eenler line of the pump. 

it is primed by opening the !'Uc· 

tion and discharge Yalve,-. The 

inflowing liquid "·ill displace the 

air and fill the suction line, pump 

l'asing, and di,charge line up In 

the len·l of supply. 

B. "'heH' the pu,np i, opPrating 11ith 

,ul'lio11 lift ancl tlw ,udion li11e 

i~ cquipp,·d with a fool ,·al\'!·. thc 

._,-~1,•111 i- filbl II ith liq11i,I 111 fill­

ing through Llw ,lj~,.haq!e piping. 

C. "'ith pump'-' operating on a sul'· 

tion lift where foot , a Ives will 

not operalt- proper!~. a priming 

cha111lwr ma, he used. For cle· 

tailed information on thi, suhject 

refer lo ""orthinglon reprint \'\-­

~50-SlA. 

D. ln!'lead of the pre<"eding method,­

of filling the pump. one o·f a num· 

her of types of air remoyaJ ap· 

paralus may he usecl. clepc111ling 

upon the facilitie~ arnilahle. This 

apparatus j,: n·quirNI when till' 

p11111p opcralt•, U11Clf'T a ,11ction lift 

and 1l1en· i~ nn foot Yaln• in the 

,u.-tion pipe. The connel'lions are 

(, WORTHINGTON 

"il,·r, i11'-lal\,·,\ a11,I 11il ad,J,.,1 l11•fo11• 

..;.lartiuµ. ~tT 111ai11lc•11a1wt• !--CTli1111 

paµe '! [111 pr,.,·,•dun·. Ln·a•<· 111111 i-

1·ated pump, an· shippt'd with l,ear· 

ings alread, grea~1•il rPacl~· for up to 

SECTION II 

OPERATION 

made in the top of the pipe al the 

pump suction opening. To prime. 

shut the cli,-eharge , ah·e and do 

not ;;tart the dri,·er until the 

pump and piping are full of 

waler. Prndsion must he made 

lo sPal the !'luffing hnx with 

'-'ealing fluicl!' Lo JJl'l'H'nl in-lPak­

agc of air. See '"~luflin1,! Hoxes.'' 

page 10. 

PRELIMINARY TO STARTING 

HPacl the i11,tructio11 hook thorough­

)~ before ,tarting the unit. l\lake 

sure tilt' following items are checked 

lwfon· starting. 

l. P,l<'k the ,luffing hox. 

2. Alignment. 

3. Luhricate the driver. 

4. Check the direction of rotation of 

the dri,er with the coupling hahes 

di~connected. 

5. Lubricate the l'oupling, if requir­

ed. 

6. Check hearing luhricalion as in­

clicated in ~ec·tion 111 ·•Maintenance."" 

Oil lul,rirnted 1n1111p, are "hipred 

from the fadon \\itlwut oil. 

"'i. For pu111p, 1•1J11ipp1·d II ith pai·ked 

hoxes. the gla11d 11ub n1u,'1 lw loose. 

B. The pump mu;;L l,e filled with 

liquid. If a priming clni<'e is u,e<L 

it must J;e opnating lwfon· the )'Ulll)' 

is started. 

(). If the unit i,- l'quippe1l with a 

Jacketed Stuffing Box, Frame-Cool­

ing Hing or an I ndepenclenl Seal to 

the ~lulling Hox. turn on the waler to 

these items. 

10. Turn on fluid lo nwchanical seal. 

STARTING 

The pro('('durt• for ,-tartinl,! tlw unit 

will Yar~ "omewhat with eal'h in-
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:rn d,I\, op<'ralio11 prior to relul,ri('a, 

ti 1111. 
l'u111p- 1111 hot -,·1, i,·,· .. 11011ld lia, ,. 

f111al !'ouplinl,! ali/!11111enl mad,· 11 ith 

the unit al it,- opl'raling temp<'ralure. 

slallation hut the following steps will 

gt•nerally apply: 

1. Make l'ertain that suction and dis­

charge ,·alves arP open. ln acid serv· 

ice the ,·ah P, should never he rlosed 

while the pump is operating since a 

resulting increase in liquid tempera­

ture ma, make the acid corrosive 

eYen lo ti,e corrosion resistant casing 

materials. 

~- Check lo see that the pump 1,- de­

li, ering liquid. 

4. "'hen in ,-en·iee for ahout one­

half hour chel'k for quiet operation, 

temperature of l,earings, and ."luffing 

l1ox operation. After the pump n•ach­

es operating temperature shut it 

clown. Then check the alignment and 

chel'k for binding. 

STOPPING 

Although the procedure· for slopping 

may Yary slightly with each installa· 

Lion the following steps \1·ill generally 

apply: 

1. Close the discharge rnlve. 

2. Shut clown the dri,·er. 

:t Clo.~,- tlw '-lldion ,·alu·. 

,i_ Turn oil watcr lo f1 a111,·-.-.,oling 

ring ancl indept'ndent ,-,•ai ;f '-" equip-

11ed. 

S. Turn oil cooling walf'r 111 ja,.keted 

,-tulliug hox. 

(>. Do not turn oil the <-ealing fluid 

line to lantern ring unle,5 the pump 

is lo be shut clown for an extended 

period and drained of all liquid. 

,. Turn off fluid to mechanical seal 

if ,;o equipped. 

l:. Do not tighten the gland lo slop 

liquid leaking out, or air l!':iking in. 

unit's, prO\ i'-'ion is mad<· to relie,·e 

the glan,1 l,efore restarting. 

( -

• 
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OPERATING DIFFICULTIES 

If th,· 1t·,·0111111,·11d .. d i11,tallatio11 pn,­
' ,·du1t· ha, lw1•11 f,,lln1,1·tl. till' pu111]' 
,lu,uld 11p1·ral1· sati,fal'lnrih ,, ith no 
allf'11li1111 other than that llt'l'e~san 
for th,· r1111ti1w t·an· of ,t111li11µ ho~ 
a11d 1 ... ,11 i11;.:,. llo111·1·1•r. if dilli,·ult i,·, 
,I., ari,c. u11111·,·,•,,an t':\Jw11"·s a111l 
d,·la, ca11 he a, uidt'd In gi, inµ l'are­
f ul nm,i<leraliu11 lo the following 
list: 

1 . Failure to deliver liquid 

a. Pump 110I primed. 

I,. lnsuflit·ienl ,-peed. If motor 
clri, en. l'heck ,oltage and cur­
rent of each phase. 

1·. Di-charge pressure required I,~ 
the ,,,stem is greater than that 
for 1d1ich the pump was de­
signed. 

d. l\<"l l'o,itiw suction head m· 
suflicier1I. 

e. Wrong diredion of rotation. 

f. Suction lift too high. 

g. l11suflil'ie11t margin hetween suc­
tion pressure and rnpor pres­
sure. 

h. Air or , apor pocket in suction 
line 

1. Air leaks into suction line 

J- Air leah into pump through 
mechanical seal. sleen'. gaskets. 
casing gasket or pipe plugs 

k. Inlet of su!'lion pipe insufficient­
]~ submerged 

I. Parallel operation of pumps 
unsuitable for such operation 

111. Foreign mailer in impeller 

2. Insufficient capacity. 

a. Air leaks in suction line 

Ii. Speed loo l,m 

,·. Di,charge pre,sure requin·d by 
the s, ,-;tern is greater than that 
for which the pump was de­
signed. 

cl. lrnpt'ller parth elorged 

e. l nsuflil'it·nt su!'lion head I cavi­
tation offurringl. 

f. Mechanical defects -- Impeller 
damaged 

g. Foot , ah·e loo small or clogged 

h. Foot ,·aln not su/Ticientlv sub­
merged 

3. 

1. \\' 1'<>111,! di n·,·t ior1 of rolat io11 

J· \'orkxing 

k. Pump or sudio11 pip<' 110I 1·0111· 
pleteh filled "ith liquid 

I. S11('ti1111 lift too hiµ:h 

111. l11~11flil'ic11t 111argi11 l,et1q•en suc­
tion pressure and ,·apor pres· 
sure 

n. Excessi, e amount of air or gas 
in liquid 

o. Air l'"ek1·t in sudion li111• 

p. Air leaks thr<>U;!h ga~ket~ 

q. Air lcah into pump through 
st ufling boxes 

r. Inlet of suction pipe i11su/Ticie11l-
ly sulm1ergerl 

s. \Valer-seal pipe plugged 

l. lndu('C'r u~ed for II rong ,ervi('e 

u. Inducer I \\'hen· required I clog­
ged or worn 

, . Viscosity of liquid differs from 
that for which designed 

w. Wearing ring surfaces worn 

x. Impeller damaged or eroded 

y. Impeller clearance loo great 

Insufficient pressure. 

a. Leaks in the suction line 

b. Air or Yapor in the line 

C. Mechanical defects I see above I 

d. V/rong direction of rotation 

e. ExC'essi\'e amount of air or gas 
in liquid 

f. Inducer used for wrong service 

g. Inducer I where required I clog-
ged or worn 

h. Speed too 1011 

1. \'I;' rong direction uf rotation 

j. Total head of system higher 
than design head of pump 

k. Viscosity of liquid differs from 
that for \\'hich dt•signed 

I. Foreign 111aller in imp<'ller 

111. \Vearing ring surfaces worn 

11. Impeller damaged or eroded 

4. Pump loses prime after starting 

a. Leaks in the suction line 

1.2.9-7 

I,. ~udion lift too hi/!h 

c . .-\ir or 1apor in the liquid 

d. :\ir IPaka/!e through stuffing 
ho:\ 

t'. OJ'rl'11ti11/! loo far t,ul Oil l'UT\'e 

f. Sudion lift too high 

g. Insufficient margin between suc­
tion pressure and ,·apor pres­
sure 

h. Excessi,e amount of air or gas 
in liquid 

1. Air pocket in suction line 

J. Air lt>aks into suction line 

k. Air leaks into pump through 
gaskets 

I. Inlet o-f suclion pipe insuffi­
ciently submerged 

m. "·ater-seal pipe plugged I rnod­
del 1011) 

11. Seal cage improperly located 
in stuffing Lox, preventing seal­
ing Auid entering space to form 
the ~eal I model lOll packed 
box only) 

5. Pump overloads driver 

a. Speed too high 

b. Total dl'namic head too low: 
pumping too much liquid 

c. Liquid pumped is of diffeTent 
specific gravity and/ or \'is­
cosit, than that for "·hich 
pump was de~igned 

d. O,·ersize impeller 

e. ""rong direction of rotation 

f. Total head of system higher 
than design head of pump 

g. Total head of system lower 
than pump de,-ign head 

h. Specific gra,·ity of liquid dif­
ferent from design 

1. Viscosity of liquid differs from 
that for which designed 

j. Foreign matter in impeller 

k. Mi~aligrnuent 

l. Rotating part rubbing on sta-
tionary part 

m. Bearings worn 

n. Wearing ring surfaces worn 

o. Packing improperly installed 
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)'· ln,- .. ri,·,·t 1, )"' 111 pad,inl,! for 

''J••·1 ali11µ. «·111:,liti,111:--

'I· Cianci 1110 liµht r,·,11lti11µ in 110 
1111" of li'luid ,., 111l11 i1·,11t- pad,· 

111g 

6. Pump vibrates 

a. Pump or ~uction pipe 1101 c:om· 

plelt'ly fill .. d II ilh liquid 

I,. :,;udion lift too high 

c. ln~ullil'ienl rnargin l,et,H·t•n suC'· 

lion l're,sure and Yapor pres· 

,ure 

d. Foot , ah e loo small 

t'. Fuol ,ahe partially doµg<'d 

f. Inlet of suction pipe in;cufli­

l'ienth submerged 

g. lndueer u~ed for wrong sernce 

h. Inducer 111 here required I dog-

ged or II orn 

1. Operation al Yen· low capacity 

)· Foreiim matter in impeller 

k. \)i,:aliµ11111ent duP lo pipe ,train 

I. I lll)ll'O)lnh d,·,iµned fm111tla­

lion 

111. :-,halt lw11l 

11. Hotalinµ part rnlibing on sla· 

lionary part internally 

o. Bearings worn 

p. I 111peller damaged or eroded 

q. ~haft running off t:e11ler be­
cause of II orn hearinµs or mis­

alignment 

r. Impeller out of balance 

s. Internal mi,aliµnmenl due lo 

improper repairs cau,inµ in1-

l'dlcr or indul'er lo rub 

I. Exn·~si, ,. thru~I l'au,r·d I" a 

111C..-lra11i .. al foilurl' ins id,, tilt' 

pump 

u. Ex('essi, e ~rease Ill J,all l,t',H· 

lJJgs 

\. La .. k of luhrk,1tio11 for hear· 

inµ-~ 

\\. l111proper i11,-1allation of lwar· 

ing, 1 darnag,· during as-t·mhl,. 

incorrect a;.~l'mhh. ,, rong I\ )'I' 

of hearing. etc. I 

x. llirt gl'lling into hParings 

, . Hu,ling of hearing~ due to II a­

ln_ getting into housinp- around 

,haft deflector 

8 WORTHINGTON 

7. Packing has short life 

a. \\'al<·r·~<'al pip,· plugµ:l'd 

l1. S,·al 1·a;:1· i1111'111111•1·h l,..-a1,·d in 

;-lulli11µ hox. l'r,·,t•11ti11µ ~t'ali111,! 

Auid entPring ~paee to forn1 

the seal 

c. J\lisalignmenl 

d. Sha ft lwnt 

e. BParing,- 11orn 

f. :-,ha-fl or ,-ha ft sl\·e, t', "om or 

;;c:ored al \he packing 

g. Packing i1npropPrly in,tallt'd 

h. l111'orr1·1·l type ol pa .. ki11µ !or 

O)U'ralinµ cu1Hlitio11s 

1. Shaft run11i11p- ufT 1·e11ler lu·· 

.-ause of \\orn l,earin;1~ or 1111~­

alig11me11l 

)· Rotor out ol l>alance rt'-ulting 

in , i l>ralion 

k. Gland loo light resulting in no 

~ow of liquid lo lubricate pack­

ing 

I. Failure lo prO\·iclt· cooling liq­

uid lo "aler-C'ooled ;-tuflinµ 

hoxcs 

111. Exce;-,i, e .-1,·arann· al liol10111 

of ;;lufli11g liox bet\\et·n ·shaft 

and casing. "aminp- p,1('king to 

he forc:ed into puml' interior 

11. Dirt or grit in sealing liquid. 

)pading lo scoring of shah or 

shaft slee,·e 

8. Stuffing box leaks excessively 

a. \\1aler-seal pipe plugged 

b. Seal .-age improperly located 

in ;;tuffi11g l1<1x, prnenling seal­

ing fluid entering spat'e lo lorm 

the !-cal 

1· Misilig11111enl 

d. Shalt _lll'11l 

e. Bearings 1,orn 

f. Shaft or shaft !-lee, es "urn or 

scored al lht• packing 

g. Pa<'kinp- imprupcrl~ i11slall1·d 

11. lrll'orrei-t tyve of !'""king for 

11p<'rati11g eonclition, 

1. Shaft ru1111ing off C'enler be­

,·ause of "orn hearin)!s or 1111,­

alignmenl 

J. Holor out of hala11n· re;-ulting 

Ill , il,rat ion 

1.2.9-8 

k. Cl.ind '"" liµht 11·-ulti11µ in ll" 
fl.," of liquid l11 lul,rical,· pa('k-

1111,! 

I. 1-'ailur,· lo 111111 id,, ,-.,olirq.! liq· 

quid lo 11alt'1-,·11oleJ '1uffinp­

hoxe;. 

m. Ext'es,i,·e clearance al hollom 

of stuffin/! hox hel ween shaft 

anrl casi11)!. cau,in!! pa .. kinµ: lo 

h1· for .. ed into Jllllll)l interior 

11. Dirt or !!ril i11 s('alin!,! liquid. 

lt>adin!,! lo "·oring of shaft or 

,haft ,\eeYe 

9. Mechanical seal has short life 

a. Shaft l,Pnl 

I,. :-,ha ft ,le1·\ t' "om or sn,re<l or 

running off .-enter 

c \1echanical ,-ea\ i111properh Ill· 

stalled 

d. lnt'orrec\ I\ pe uf mechanical 

,-eal for operating conditions 

e. ~haft running off center he­

cause of worn hearings or rni<..­

alip-nmPnl 

f. l111pell1•r oul of 1,alarll'e re,ult­

ing in , ihration an,l ,haft de­

f\edio11 

/!· Ahra,i,e ~olids i11 liquid pump· 

ed 

h. Internal misalig11111ent of parts 

pre,·enting ~ea! 1, asher and seat 

from mating properly 

1. :\led1a11ical seal was run dry 

J. Bearinp.s "orn 

k. Misalign111ent due lo pipe strain 

10. Mechanical seal leaks excessively 

a. :\1i,alip-nnwnt due lo pipe ~train 

h. ~haft lie11l 

c. Bearings 1H,rn 

d. Leakage under !-lee, e due lo 

gaskl'I and 0-ring failure 

, .. ~haft !--lec,·e "orn or scored or 

running. oil c,·nler 

f. !\11-dianic,11 s,·al in1properh Ill· 

stalled 

/!· lrll'o1Tecl type of 111edianical 

~eal !or operating l'ondition;c 

Ii. :::.haft ruuning off !'enter he­

eau~e of ,, orn hl'aring-~ or 111is· 

align111enl 

C 
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1,,,, ... 11, I 1011I .. r l,ala,w,· 1,·,1111· 
i11~ i11 \il,1alio11 

J· .-\l,1a,i\f• ,,.lid, in liquid 11111111'· 
cd 

k. l11il'l'llal 111i-alig1111w11l of part, 
pn·,e11ti11;! •!'al \\a-her a11cl H·at 
f 111111 111at i 11µ propnh 

l. ,tt·l'ha11i,·al ,cal 1-.1, ru11 dr~ 

11 . Bearings have short life 

a. l11tt·1"11al 111i,ali!,!11111t·11t du1· to 
pipe ~train 11r improper foun­
dation~ 

11. Coul'linµ n1i~alig1rnw11t 

c. Bent 11r da111aged !-haft 

cl. Da111a/!1·d lwari11g li1111,i11g'-

e. [:,.1·e,~i, e thrust 1·aused h,· a 
111echanieal failure i11,ide · the 
pump 

BEARING LUBRICATION-
GENERAL 

\J,,d!'I fl 1011 ,111d D-1012 11111,ip~ arl' 
f11rni,lwcl with t·itht>r of 1',o lubrica­
tion S) slt'ms. oil or g.rea~e. Oil lube 
pu111ps ma, he identified hy the ex· 
ternalh mounted oiler and two oil 
slinger-s attached lo the pump-shaft 
l,ell,een the hearings. Gre'ase lube 
pumps do not haYe these slingers in­
st ailed. Grease lube pumps ha,·e 
grea~e fittings installed on the line 
and thrw,t hearing end;; of the hear· 
i11g hou.,ing. ~ee Repair ~ection I\' 
1 Br,rring Frame I Page 14 for instruc­
t iuns 011 how to com·ert from oil 
l11 lw to un·ase lube or from grease 
lul,e to <;ii lul,e. 

OIL LUBRICATION 

Oil luh!' pump~ us!' an c:,.lcrnalh 
111<11111tcd oil luhril'atur I Tril'o oiler I 
,h11"11 in figur!' 2. 
H,,tating: oil tlrro\\ers fill the inside 
of the frame with oil droµlels which 
!'ontinually ('Oat the hearings with 
fre,h lubricant. 

7\o critical oil lc1el adju.0 trnent is 
11e1"!'Ssary in this oiling system. 

The constant le,el Trico oiler main­
tain'- the oil le,el automaticallv. Onh 
a quick glarwe is nel'rssary I~ dete~-
111inc_ \hat proper luhrication is being 
pn" Hied. 
Instructions for Filling Oil Reservoir 

l nscre" the pla~tic bottle from 
the oil resenoir. then fill with the 

/!· Lack of luhrirntio11 for motor 
l,carin!,!~ 

h. \\'rong type of /!f'Ca"e in µrease 
lube JlUlllJl~ 

1. Wrong t}JII' of oil 111 oil lube 
JIUlll}JS 

J· Improper installation of bear· 
ings t damage during assembly. 
incorred assembly, wrong type 
of bearing. etc.) 

k. Dirt gelling into l,earings 

I. Hu~ting of l,earings due to wa· 
ter getting into housing around 
shaft deflector 

m. ImproJ'er oil le,·el in oil lube 
jlUlll}'S 

n. Operation with too large an 
impeller or too high speed or 
specifie gravity for pump 

SECTION Ill 
MAINTENANCE 

prop('r grade of oil and repla<'e. Al­
low the oil lo flow until the oil lc,el 
in tilt' bottle n,ad1cs and 111aintains 
a con,tant h·,el. Make sure the hot· 
tie is in the 1011 est position while 
filling so that the correct amount of 
oil is poured in. It will be necessary 
lo refill the bottle sel'eral times. Do 
not fill through the air vent opening 
in the top of the housing because 
too much oil may be added. This will 
cause the bearing to ol'erheat. Also, 
oil may leak out at the annular clear­
ance bet\\een the shaft and the bear­
ing cm er and housing. 

When the le,·el is reached and no 
more oil runs out of the bottle, the 
pump may be started. The oil in the 
hollle must lie visible al all times. 
From time to time. it may be neces­
sary Ao adrl more oil. 

TFUCO Oll[R 

I 
rT"0:I : l~-L,0°J~i I 

dtllj 11.h ! 

~-~-

Fig. 2-Trico Oiler 
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<•. Ex!'essi,·ely "urn open impeller 

p. Out of balance shaft or i111pel­
ler 

12. Pump overheats and seizes 

11. Pump not primed and allo" ed 
to run dry 

b. V avor or air pockets inside of 
pump 

c. Operation at too Jew capacity 

d. Parallel operation of poorly 
matched pumps 

e. Internal misalignment due to 
too much pipe strain, poor 
foundations or improper re· 
pairs 

f. Internal rubbing of rotating 
part on stationary part 

g. Worn bearings 

h. Lack of lubrication 

Starting New Pumps --- Before start­
ing, the oil reser\'oirs must he filled 
with oil as outlined under "Instruc­
tions fur Filling Oil Reservoir." 
Make sure that the proper grade of 
oil is used. 

The bearings are shipped from the 
factory with a slushing compound 
which_ serves as a rust preventative. 

Grade of Oil-Use of a high quality 
lubricating oil containing rust, oxi­
dation and foam inhibitors. Such oils 
are often referred to as turbine and/ 
or hydraulic oils. To select oil of th.e 
proper ,·iscosity, the actual operating 
temperature of the bearings must be 
measured or approximated from ex· 
perience_ 

The following chart lists the recom­
mended viscosity for different bear· 
ing temperatures. 

BearlngTemp. Viscosity 

•F •c ssu CST SAE No. 
100°F 3e•c 

0-125 -18-52 75 16 5W 
126-145 52-63 150 33 10W 
146-180 63-82 300 65 20 
181-200 83-93 700 152 30 

*SSU is Soybolt Seconds Universal. 

Oil Changes - For normal 8 hour 
duty, change the oil approximately 

_evP[Y 6 n:ionths. For pumps on hot 
service or in a damp or corrosive 
atmosphere change the oil more fre­
quently. 
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GREASE LUBRICATION 

Tht" hrarin!,!;. ~hould lw luhrieatecl 

thni11rh th{' hHlrauli,· J!l't'a,-e fitting!, 

"ith a li11w l,a~<'. 111oi~t11re 1-..~i~tanl 

µrra~,· for hearing tt-11q,1·rnl11n•,. hr· 

t"ccn .l~ anJ l."-01-t(I and M1CI. I-or 

tcrnp.:rature, in excess ol I .'OHhf>C) 

11,c a ,hort fihrc. ,oJa hasc of mixed 

ha,c µ1·ca,c. Secure the hcst graJe of 

N\I. ~ c,in,i,1cn1:y hall hearing grease 

for thc,c c\lnJition, from a rcputahlc 

m;inuf.1c1urcr. 

lm111e,lialeh after lubrication. bear· 

inµ~ "ill ~l{ow a rlefinite temperature 

ri~e and ,-hould he allowerl to oper· 

alt' from -l to r, hours until the lem· 

pt'ralure stabilizes-. 

If the heating persists, refer to in­

~truct ions- on coupling and piping 

ali!,!nment. 

Tlw frr9urm·, of lul,ric-ation depend~ 

on 1hr 01wrating conditions. For nor­

mal dut,. n hour!S <laih. rd11hrirnl1· 

C\'l'n· 11>00 hour~ of 1,'pnation. Lu­

hricalc the lwarin!,!,. while the unit 

is running and DO NOT OVERLUBRI­

CATE. 

O~A.r 
IA 

DIA 
I 

FRAME 
SIZE 

1 

Except 
2 3x1-1/2x13 

3x2x13 

ONLY 

2 3x1-1/2x13 
3x2x13 

3x2x6 
3 4x3x6 

t;x4x6 

ALL 
3 

OTHERS 

4 

5 

FIG. 

1 

2 

3 

2 

3 

3 

3 

lO WORTHINGTON 

A 
SHAFT OR 

SLEEVE DIA 

IN. CM. 

1.125 2.858 

1.375 3.493 

1.375 3.493 

1.750 4.445 

1.750 4.445 

2.125 5.398 

2.750 6.985 

STUFFING BOXES-PACKED 

Type of Packing- llie·mohled pack­

ing is furnishecl on all I). 101 l pump~ 

onlen·d with packed ·stuffing hoxes. 

~p,,..inl h,111l1•1wd ~haft~ nr ~ll'f'Vl'S 

arr re1111i1<·d lor ,·1•1tuin lyp1·~ nf 

packing. For sp1•('ial application~ con­

sult a reputahle packing manufacturer 

or your 'Worthington pump repre­

~entative. 

Lantern Ring Connection -- Stuffing 

hoxes are e9uippt'rl with a lantern 

ring which can he u,.e<l to hleed 

water or other fluid to the packing. 

The fluid proYidei- cooling an<l lubri• 

cation, and al~o prnenls air leakage 

into the pump when the suction pres· 

sure is less than atmospheric. Also, 

when an independent source of seal­

ing fluid is used. it is possible to 

flush the packing of any grit or sol­

i<ls handler! hy the pump. If required. 

sP.iling fluicl can he supplied to the 

~luffing hox lantern ring hy two 

11wthods: 

l. B~ inj1Tti11g "al Pr from an inde· 

pendent sou we at a pressure approx­

imate!) :'I to 10 p,i (.15 to 69kPaol hiµhcr 

I han ,11c1 ion prc,,ure . 

. 075"(.191 cm) 

B C D 

2. BY tht' use of a ~1·al tuhe co1111e1·I· 

ed to" thl' pump ,olutc. 

The method empl°' ed should con· 

form with the instructions listed a;. 

followH: 

Clwmic:nl pu111p stulli11g l,ox1·~ i:a1111<Jl 

be sealed l,y the liquid pumped a!' is 

done on water pumps. However. seal­

ing against inleakage of air or out· 

leakage of liquids that are corro,.ive, 

hazardous. or costly, or that contain 

solids is important. Sealing i,- only 

possihle if an independ('lll source of 

fluid is eonnected to the lantern ring 

with a continuous and steady exter· 

nal pre,.~ure at all times du;ing op­

eration and shut-down. 

The sealing fluid is sometimes water. 

hut where water is not compatible 

with the li911id being pumper! it can· 

not he used. such as with: 

l. Sulfuric acid above 65 lo 70'/c. 

2. Anhydrous li9uids that must he 

k<·pt so. 

3. Li(juids that will form hydro­

chloric acid on c·ontacl with water. 

E F 

BOX BORE BOX PACKING DISTANCE TO SEAL CAGE 

DIA DEPTH SIZE SEAL CAGE~ WIDTH 

IN. CM. IN. CM. IN. CM. IN. CM. IN. CM. 

1.750 4.445 2.05 5.207 1/4x5/16 .64x.79 1.105 2.807 .56 1.422 

5/16 .79 

2.000 5.080 2.32 5.893 so. so. 1.25 3.175 .62 1.575 

5/16 .79 

2.000 5.080 2.32 5.893 
SQ. so. 

.94 2.388 .62 1.575 

3/8 .95 

2.500 6.350 2.83 7.188 so. 1.50 3.810 .75 1.905 

SQ. 

3/8 .95 

2.500 6.350 2.83 7.188 SQ. so. 1.12 2845 .75 1.905 

2.875 7.303 2.83 7.188 
3/8 .95 1.50 3.810 .75 1.905 

SQ. SQ. 

3.750 9.525 3.78 9.601 
1/2 1.27 1.50 3.810 1.00 2.54 

SQ. so. 

( 

• 

Fig. 3-Stufling Box Arrangements -
1.2.9-10 
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\l1·1·ha11i,·aJ -,·,d- an· u-ualh ft'<"<ofll· 
11wrnlt-d f,.r ,u,.J1 1·11111liti1111,. ·allhouµlr 
i 11 ,111111· f'a•t·•. tlw fluid ~•·al 011 a 
paf'kt·d I,,., l'.tll ht· ;i d!'an !-olutiorr 
.. r II li'l11id tliat i, ('11111patil,II' II ith 
1111· l''"dul'I. 111 ,0111t' t·a,t"s gl1Teriru· 
,,r otli,·r liHlnwarl,11m, ha\'e het'n 
u-,·rl f11r ,eaiinl! aµainst ol,•um: weak 
, au,ti,· 111,l\ lit' wwd for ,wali11g 
•I '""l! f'austi,·: ;.team. for material!-
1 hat lianlt·n at 1cm tempc-ralurcs ~ud1 
a, ;;Iron!,! !,lack liquor: and inert dn 
ga• in exceptional c·ases. · 

Thi, fluid ~lwuld l,e ,upplied to the 
pump at a prc,,ure 5 to 10 p,iO) tn 
691,;. P., l -ahO\ e the qrcti1lll pressure or 
ahove atrn11'pheric pre-.-.urc when a 
ne_!!ativc ,uction pres,ure exi•;t,_ In 
aJJition. 1hi, nuiJ should he left on at 
all trme,. 11hen there i, liquid in the 
rump. 11 hether the pump i, operating 
or not. 

COOLING JACKET 

I). ]()I I purnp, .,,,. desiµned with an 
i11tt,µral st111li11!,! hox f'ooling jaf'kct. 
Tlic purpo,1· of tlris jacket i~ lo pro­
\ icle a 1111·a11~ for f'irculati11g cooling 
"ater around tire stuffing box of 
pu111ps on hot liquid sen·ices. Such 
co,iling is urnalh· required on packed 
hox pumps if liquid temperature is 
over 250°F( 12 I °C). 

STUFFING BOX DIMENSIONS 
AND ARRANGEMENT 

Stuffing hox dimensions and arrange· 
rnent are shown in Fig. 3. The Ian· 
tern ring in and out connection at 

llw ~lufiing ),ox are plugged at the 
fadon ,, itlr pipe plugs. The stuffing 
l,ox is normally equipp,·cl with a Ian· 
tn11 rinµ- unle!-~ th,· ord,•r sp1·cifil'nlly 
mil~ fo, a 1liffnc11I arrn1111,e111enl. 

Packing Replacement -- We reeom­
mend tlw us1· of pre-cul die-molded 
or 111a11dril·l'Ul packing. To install 
m•w packing. first remove the old 
pa .. ki11g witlr a suitahle packing pull­
er. !\take sure that the packing to be 
installed is o"f the proper grade and 
the slee,·e or shaft is in good co11di· 
lion. For packing recommencfations. 
contact "' orlhin~lon or a re put a hie 
packing manufacturer. Blue African 
Asbestos packing is good for most 
corrosh·e chemicals. Insert one pack­
ing ring al a time into the stuffing 
box by means of the gland. The split 
of succ-essh e packing rings should 
be placed 90 degn·es apart. If a lan­
tern ring is used, n,ake sure the ring 
i~ installed in tire ri1:d1t location. The 
lantf'rn rinµ- should he diret:tly under 
tlrt· tapped opening in the stuffing; 
box. 

When installing the gland, tirrhten 
the gland nuts finger light. D~ not 
over tighten with a wrench. 

Packing Adjustment-General - In 
order to assure proper !Jacking lubri­
cation, a leakage rate of 30 drops 
per minute is required. If the stuff­
ing box leakage rate is too high, 
tighten each hexagon gland nut only 
one flat or one sixth of a turn. Wail 
for about ten minutes until the pack­
ing seats itself. After ten mi11utes, if 
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the leakage rate is still too high, 
tiglrte11 tire nut~ another one sixth of 
a turn. Do not ovntiµ:hl!•n the nuts 
lo 1111· point wlwrc 1111 ],.nk11gt• i!< 
sto11ped. 

Operation of the pump without stuff­
ing hox leakage will cause the pack­
ing lo !,urn up. Also, the shaft or 
shaft sleeve will be scored and the 
horsepower required to rlrive the 
pump will increase. 

Packing Adjustment-Start-Up - If 
the glands are tightened to prnent 
leakage when the pump is !:'hut down, 
make sure the gland nuts are loos· 
ened hefore the pump is started 
again. Many operators forget to 
loosen the nuts before starting. This 
is a common cause of packing and 
shaft or sleeve failure. 

STUFFING BOXES-MECHANICAL 
SEALS 

A wide variety of mechanical seals 
arc availalile ~s options on D-1011 
and D-1012 pumps. Mechanical seals 
by their nature require no mainte· 
nance. D-1011 and D-J 012 pumps all 
accommodate commercially a\'ailable 
mechanical seals most widely used in 
Chemical and Process service. Inside 
and outside seals. balanced and un­
balanced, single a~d double are arnil­
able. Auxiliary fittings such as stuff­
ing box throat bushings, lip seals 
and so forth are also available. For 
seal recommendations refer to Worth­
ington or a reputable seal manufac­
turer. 
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The following section is divided into 
suh!--ections co\'ering several of the 
basic Yariations of D-1011 and 
D-l012 pumps. Because of the large 
number of combinations of optional 
features it may be necessary to re­
fer to se, era! suhsections of this sec­
tion for information needed to prn­
('eed the ,arious repair steps for a 
given pump. The first paragraph of 
t'.ach suhsection will contain identifi­
cation information lo help guide the 
user of this manual. 

This section inrludes the follo1.-ing 
"ul,sedions: 

Rotor Assemhly Removal 

Disasmnhly-All D-1011 Pumps 

Disassembly-All D-1012 Pumps 

Inspection and Repair of 
Components 

Bearing Frame Repairs 

Disas"embly of Frame 
As~mbl~ of Frame 
CorJ\·ersion from grease lo oil lube 
t and , ice nrsa) 

Assernhh Proeedure-
All D--1011 Pumps 

As~emhh· Procedure­
All D--1012 Pumps 

ROTOR ASSEMBLY REMOVAL­

Remove the spacer portion of the 
coupling by following the coupling 
manufacturer"s instructions. Close the 
suction and discharge valves and 
drain the liquid from the casing. 
Some units are furnished with a 
drain plug in the casing ( 11. With 
D-1011 and D-1012 pumps the casing 
can be left in the line. The complete 
hearing frame and rotor assc-mbly 
are remo,ed from the casing as one 
integral unit. llisconnect all auxiliary 
piping. Hemon· cap screws which ai­
lach adapter t 711 lo casing t l 1. 
Jack bolt holes are pro\'ided an<l 
should he used rather than crude 
prying methods lo separate the adapt· 
er from the casing. 

Loosen the two bolts which attach 
the outboard frame support t 53B) to 
the base. Adjust the inboard frame 
support I 53A ·1 so that the weight of 
the frame assembly is sustained by 
this support. This ·support is thread­
ed for easy ,·ertical adju;;tment so 
the rotor can be positioned to slide 
s111oothh into or out of pl.ace. Slide 
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SECTION IV 

REPAIR INSTRUCTIONS 

out the frame assembly from the cas­
ing as one integral unit. This assem­
bly can then be removed lo the 
bench for dismantling. 

DISASSEMBLY 
ALL D-1011 PUMPS 

1. With casing (1) removed, use a 
sharp tool to pry back the lock­
ing tab of the impeller nut lock­
washer ( 24A). 

2. Using a suitable means lo keep 
the impeller t 21 from turning, 
remm·e the impeller locknut ( 24) 
or inducer t 2A I. Note that the 
inducer dues not use a lock­
washer. 

3. Remove impeller ( 21 and impel­
ler key ( 32) from shaft. 

4. On pumps with mechanical seals 
remove the nuts or cap screws 
which attach the gland tl7A) to 
the stuffing box cover ( 11) or 
cooling cap (11B). 

5. Remove cap screws which hold 
the stuffing box cover ( 11) to 
the adapter ( 711 and separate 
the two. 

6. At this point the mechanical seal 
rotor ( 80) if so equipped can 
be removed from the shaft tl4J 
or left in place. 

7. Slide the gland (17 or 17 A) off 
the end of the shaft. 

8. Pull the shaft sleeve ( 141 off 
the shaft. 

9. Remo\'e 4 cap screws which hold 
the bearing frame assembly to 
the adapter t 71) and remove 
the frame assembly by withdraw­
ing rearward from the adapter. 
See page 13 for repairs to the 
!,earing frame assembly. 

10. Adapter ~upports 153A and 53B) 
may he remo\'ed from the adapt­
er ( 71) at this point if required. 

11. Packing 1131, gland tl7), lan­
tern ring t 291, and stuffing box 
hushing ( 631 t This la~t item 
used on frame 1 pumps only) 
may he removed from stuffing 
box cover at this time. 

DISASSEMBLY 
All D-1012 PUMPS 

l. With casing I l I remo\'ed. use a 
sharp tool. to pry back the lock-
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ing tali of tlu- imprll,·r nul lock- • 
washer I 24A I. ~ 

2. Using a suitahle 11H·,111s to keep 
the imp1·ller 121 from turninf!;. 
remove the impeller locknut t 241 
or inducer t 2A). Note that the 
inducer does not use a lockwash­
er. 

3. Remove impeller t 21 and impel­
ler key t 32) from shaft. 

4. Loosen or remm I' mechanical 
seal rotor rdainer from shaft 
sleeve. Thi~ i,; l'ilher a retaining 
ring ( 2111 for l,ellows type me­

chanical seals or a sockt•t sl'I 
screw in a collar for clwmical 
seals. 

5. Pull the rotor ( :lO I off the shaft 
16) or shah sleeve tl4). If a 
shaft sleeve is relati\'e]y loose 
on the pump shaft the n;tor and 
the sleeYe may come off together 
and he separated later. 

6. He1m,w 4 cap screws which hold 
the bearing frame assembly to 
the adapter t 711 and remove the 
fra111e assemhly by ,dthdrawing 
rearward from the adapter. See 
page 13 for repairs to the hear­
ing frame assembly. 

7. Adapter supports t 53A and 53B I 
may be removed from the adapt· 
er ( 71) at this point if required. 

INSPECTION AND REPAIR 
OF COMPONENTS 

With pump liquid end disassembled. 
clean all parts and check for worn 
and damaged areas. The following 
paragraphs apply to all D-1011 and 
D: 1012 pumps unless they say other· 
Wise. 

Casing-Closed Impeller Type 11 l 

Clean and inspect gasket surfaces 
for damage areas that would l'ause 
leaks. Check wearing ring surf ar-es 
·for exce~sive wear. On alloy steel 
pumps these surfaces are a machined 
part of the casing. On standard fitted 
pumps stainless steel wearing rings 
ma-y \,e removed by tlri,·ing out with 
a specially sharpened drift pin. Fig­
ure 4 gi,·es standard wearing ring 
clearances for adapter and casing 
sides of impeller. 

Casing-Open Impeller Type 11 l 

C 

• 

Clean and inspect gasket surfaces for A 
for damagea areas that would cause -j 

-
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• 
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Wearing Wearing 
Ring Ring 

Diametric Diametric 
Pump Clearance Pump Clearance 
Size IN CM Size IN CM 

---··---------
1 1 tJ. la(, 018 .07• o•6 .061 4xJx6 021- 021 0~3-.069 
1 1 1xh8 018- 024 .046- 061 4x3x8 .021-.027 053-.0&9 
2,:la.10 .018-.024 .046-.061 4x3x10 .021--027 .053-.069 

3x1 1'2X5 .018-.024 .046-.061 4x3X13 .021-.027 .053-.069 
Jx1½x6 .018-.024 .046-.061 6x4x6 .021-.025 .053-.064 

3x1 ½x8 .018-.024 .046--061 6x4x8 .021-.025 .053-.064 
3x1 1,:l'J(10 .018-.024 .046-.061 6x4x10 .021--027 .053-.069 
3a.1 1-1x13 .018-.024 .046-.061 6X4X11 .021-.027 .053-.068 

3x2x5 _018- 024 .046-.061 6x4x13 _021-.027 .053-.069 

3x2x6 018-.024 .018-.061 8x6X11 .024-.030 .061-_076 

3x2x8 .018-.024 .018--061 8x6x13 .024-.030 .061-.076 
3x2x10 018-.024 .018-.061 8x6x13 .024-.030 .061-.076 
3x2x 13 .018-.024 .018-.061 10x8x13 .027-.033 .069-.084 
3x3x4 .018- 024 .018-.061 10x8x15 .027-.033 .069-.084 
4x3x5 .021-.027 .053-.069 

Fig. 4-Wearing Ring Clearances 

leak,._ Check face of \,ear plate 1611 
for exce"siH· \,ear anrl replace if 
neeessary. Do not remo,c "ear plate 
unle,, it is ncc-es~ary lo replace it 
or the ga~ket -;-3J_ Clearance between 
"earplate and impeller when pump 
i, assembled shoulrl be .015" lo .020". 
(.038 to .051cm.). 

Impeller-Closed (21 

Clwck 11f'aring ring surfaces for ex­
ec,, "t·a r anrl µa,kel surf aces of im­
l'"l ler huh for damage. If t·xcessivelv 
11 "rn or ernded, thr impeller must 
lw replat·ed. 

Impeller-Open 121 

ChP<·k front and rear ,anes for ex­
c-e,si,e wear. lf front ,·a1ws are worn, 
clt·arance to \\earplate may be re· 
duced by adjusting position of ;-haft 
or wearplate. If rear ,anes are worn 
excessiveh-. impeller must be replaced. 

Stuffing Box Cover-D-1011 ( 11 I 

Clean and inspect gasket surfaces. 
Rt>mo,·e any dirt or scale from "tuff­
inl! hox ca{it,. Clwck cowr ring for 
11ear and t•xcc,s clearance. See Figure 
-l. Stainles, ~It-cl cmer rings 111a~ 
lw dri\!·11 oul In use of a ha111111cr 
and drift pin. fr nec,·,,.ar) n•nww 
rnoling cap illhl. Ot·an cooling 
<'a,·itics lo H'lllO\e rxcessi,·e rust or 
~calc. Heplace 0-rings t nB and 
;-;{CI. Heplacf' gland studs ( 83 I if 
hadh corroded. 

Mechanical Seal Cover-D-1012 
111 Al 

Clean and inspect gasket surfaces. 
HenH>\'C arl\ rlirt or scale from me· 
dianical st:al cal'itr. Check co,·er 
ring for Wf'ar and ~xcess clearance. 
s .. e Figurt· -l. Stainles~ steel co,er 
ri11:.,~ 111a, lw drin·n out bY use of a 
lia,;inwr ;nd drift pin. · 

Adapter ( 71 I 

Check for damage to precision sur­
faces that locate casing and hearing 
frame to preserve proper internal 
alignment. Check for corrosion due 
to leakage from stuffing box. 

Mechanical Seal-All bellows type 

Ir is not reco111mended that this me­
chani,·al seal be reused. A mechan­
ical seal is like a gasket in this 
respect. Using an old one leaves loo 
111ud1 cham·e of failure lo make the 
gamble worthwhile. considering the 
usual cost of installing and relllO\'ing 
a pump from its system. 

Allempts to lap the faces of this me­
chanical seal are not recommended 
under any circumstances. 

Mechanical Seal - Crane Type 9 
Durametallic ROTT or other Chem­
ical type. 

Mechanical seal repair,, or lapping 
are possible hut require special­
ized technical knowledge, skills and 
equipment heyond the scope of these 
instructions. For a,sistance in this 
area c·onlact your \'1/orthington pump 
rcprest•ntatiye or a representative of 
the nwchanical seal manufacturer. 
Co111plt"Le 111ed1anit·al seal rotors 
I ::o I and scats 165 I are a\'ailable 
from your 'Worthington representa­
tive j 11st like any other repair parts. 

Shaft Sleeve (141 

Check for damage to gasket surface 
on impeller end and internal gasket 
or 0-ring groove. If used with a me­
chanical seal. the outside surface 
must not he s~ored in the area where 
the seal rotor ( 80 I hellows or seal­
ing ring touches. If used with pack­
ing. any scoring on outside of slee,c 
will shortPn the life of the pa('king 
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II\ an amount that de1w11d~ 011 ho\\ 
bad the ~•·oring k 
Bearing Frame Assembly 

St·e St·t·tion IV---Bearinµ Fram,· H,· 
pai •~- \\ hid1 follow~. 

BEARING FRAME REPAIRS 

The bearing frame i~ the assembly 
c-onsisting of hearing housing ( 9), 
shaft 161, bearing!- 1 l (1 and 1B I and 
<>ther parts attached to tl1e hearing 
housing. The following ~ulisection 
applies to bearing frames u;;ed on 
all 0-IOII and D-1012 pumps. There 
are 5 size;; of hearing frames num­
hered l thru 5 ( smallest to largest). 
Each size ,is available with optional 
"hea\'y dut1" features as follows: 

a. Lack to back angular contact 
thrust bearings 

b. cooling ring 

c. special shaft materials and 
configurations 

Bearing frames are made for either 
oil or greasf' lubrication. 

DISASSEMBLY OF FRAME 

l. lf there is any reason to suspect 
a bent shah or misalig11mt>nl 
problem the shaft should he 
cl1ec•kf'rl for runout with a clial 
indicator liefore disas,e111bling 
the hf'aring frame. Maximum 
runout at stuffing box face is 
.002" (.005cm.). 

2. To disassemhle the bearing frame 
remo\'e 4 capserews which hold 
the thrust bearing co,er i 351 or 
bearing cartridge 199A I to the 
bearing housing I 19). 

:3. Remove the shaft I 61 and bear­
ings 116 and Ul I by driving on 
the impeller enrl of the shaft. 
Proter-t the threaded end of the 
shaft during this operation. In 
the process th(• deflector f40) 
will he pushed off the shaft. If 
the line !,paring lip ~cal ( 4 71 is 
to lie reused it is strongly rec­
ommended that there not be a 
shaft slee\'e ( 14) left on the 
shaft. 

4. The thrust bearing cover may be 
pulled off the shaft at any Lime. 
However, to remove the hearing 
r-artridge 199A I from the shaft 
a!'!'embly it is nec-essary to re­
mm·c ,acrews "h ich hold the 
ht>aring retaining ring 19')8 I tn 
the hearing r-artridge ( 99A I. 
Then the r·arlricl/!e mav lw !'lid 
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nil tlw lwarin~, to c·x,,o,e the 
lwarin~ lol'knut. 

.>. If ,lt·,i1,•rl. lhl' li1w lwarinJ! r·owr 
I :\;1 I 111a1 1,,. 1 r1110,·rd I,) rr· 
IIIOI in~ ,, ·,·op "''' ,.,,. ... 

(1, Lip ~eal, 14 7 and 4'J I are re· 
11w,ed hy dridng them outward 
from their respt•1·1i, e mountings 
usin;? a hammer an<l suitahle flat 
faced fixture. 

, . The bearini:s ma, he remm·ed 
from the shaft bv ron1 entional 
pressing or pullini methods once 
the hearing locknut I 22 I and 
hearing nul lock washer t 22A I 

a re remon~d. 
8. Bearin;? hou~ing cooling ring 

I 19A I is remm·ed by remo,·ing 
the oil drain nipple an<l cap and 
then pulling the ring ream ard 
toward the coupling end of the 
hearing frame. Such an opera­
tion ma\" be difficult if there 1s 

much of a rust or scale huildup 
in the jacket. 

ASSEMBLY 

For assembly of the bearing frame 
the following procedure applies: 

1. Install oil slingers I 60 I and oil 
ring collar 160A I on shaft if 
pump is oil lube. Two are use<l 
with single thrust bearing and 
onh one with double angular 
contart thrust hearings. 

2. Press bearings on shaft. !\ote 
that the line hearing (161 can 
face either wa\". Howe,·er. the 
thrust bearings ( 13) must face 
rn the proper direction as illus­
trated for hoth single hearing 
I with retaining nng ( 2111 on 
coupling end I and double angu· 
lar contact hearings ( which 
mount back lo hack). 

3. Install bearing nut lorkwasher 
(22A I and thread on bearing 
locknut snug with a spanner 
\\ rench again~l the thrust bear­
mg I :w I. Pres~ together the tah 
and ~lot which line up. 

4. Only if pump is grease lube pack 
each bearing with grease. Do 
not do this on oil lube pumps. 

5. Pres~ lip seals 147 and 49) into 
their respecti\"e mountings and 
lubricate the rubber lips of each 
with a small amount of grea:;e. 

6. Install hearing cartridge 199A) 
o,-er thrust hearings on frames 
using angular contact thrust 
bearings. Follow this by attach­
ing retaining nng ( 99B I. l\ote 
that oil drain slot rn retaining 
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rlll/! 111u~I line up III the d,"' 11-
1\ ard po,1IJllll. l'lal'e O-Hin/! 
I ,:{II I 111 µ-roo\f' on out,irl,· of 
t·nrlrirlg,• I 'l'I I. 

,. Shult u11tl lwnrinµ ~ul11is,-t'111l,I) 
i~ 1ww i11,1alled in !,earing hou,­
ing 119 I l,~ i11snting from cou­
pling end and pushing thru un­
til either retaining rmg 1211) 
or flange of cartridge (99A) 
contact edge of housing. 

U. Install thrust hearing cmer I :1, I 
on single hearing pumps mak­
ing sure that ring seal I 730 I JS 

properly seate<l m its groo\"e. 

9. Install line hearing c-owr I 351 
making sure that gasket I 73G I 
does not co\"er oil drain hole. 

IO. Install deflector ( 40 J. 
11. Install cooling ring O-rings 

I 73F I followed by cooling ring 
t 19A l on hearing frames so 
equipped. This is followed by oil 
drain nipple an<l cap which hold 
cooling ring in place. 

12. 011 oil lube pumps install luhri­
calor. 

13. On grease lube pumps install 
grease fittings m holes on one 
side of the hearing hom-ing I 191 
at each end. 

14. Install vent eap t 451 in lop hole. 

15. An~ remaining open holes must 
be plugged. 

CONVERSION FROM GREASE TO 
OIL LUBE land Vice-Versa) 

Follow steps 1, 4 and 11 thru 15 
aho,-e. Procedure given abO\·e. Then 
follow lubrication instructions 111 

Section III. 

ASSEMBLY PROCEDURE-
ALL D-1011 PUMPS 

The D-1011 pump is easy to p•1t to­
gether. The hardest part requiring 
the most care JS installation of the 
mechanical seal parts on pumps 
equipped with l)Jec-hanical seals. 

I. Study the sec-Lional diagram, and 
become familiar with the name 
of each part. 

2. Make sure all of the parts are 
clean and ready for assembly. 
This means no dirt or pieces of 
old gasket in the joints between 
the frame, adapter and casing. 
'.\lake sure the parts around the 
mechanical seals are clean. Dirt 
and misalignment will ruin a me­
l'hanical seal. 

3. The preceding section covers as­
sembly of b_earing frame. This 
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111u~t be 1·0111plrll'd l,efore assem-
1,h of the re,;I of the pump. 

-1. Tlw ,·a•it•~I \\11\ lo 11~,,-1111,1,· ilw 
11-IOJ I marl 11:1012 pu11q, ,, 1 .. 

sel up the adapter I, l I wit Ii in­
board adapter support I 53A I 
and outhoanl adapter support 
( 53B I horizontalh- on a work 
surf act' of convenient hei!!ht. 

5. lustall the hearing frame a~sem­
bly on the adapt,·r I 711 and 
tighten 4 capsne11 ~ holding the 
two together. 

6. Install the inner !-haft sleeve 
gasket 13flA I against the shaft 
shoulder. Don't let it be cut by 
the sharp edges of the keywa}:­
O11 Frame 1 pumps only install 
shaft sleeve key ( 14A). 

7. Install the shaft sleeve 1141 on 
the shaft 16). 

8. If pump is equipped with a me­
chanical seal install the seat ( 65 \ 
in the gland ( 17 A I and coat the 
lapped face with clean oil. 

9. Place the gland 117 or 17A I on 
the shaft against the deflector 
I 40 I. 

10. Cover rmg I 27 I should be m­
stalled in stuffing box cover (11) 
at this point. The ring should be 
pressed in beveled edge first us­
ing a pressing tool which wili 
hold the ring square with the 
stuffing box cover bore. Gland 
studs 133 I and cooling cap 
( 11B I should be installed now. 

11. Install packing 1131 and lantern 
ring I 291 rn stuffing box ( 11 I. 
Include stuffing box bushing 
( 63 I on Frame 1 pumps. Pack­
ing arrangement JS shown m 
Fig. 3. 

12. If pump is equipped with a me­
chanical seal. the rotor 180) 
should he installed on the slee,·e 
now. Bellows type seals such as 
Crane Type 1 as well as chem­
ical seals such as Crane Type 9 
and Durametallic Type ROTT 
are positioned by set screws. Set­
ting dimensions are given m 
Fig. 6. 

13. Place gasket 173A I and O-Ring 
( 73B) m place on stuffing box 
cover 1111 for frame 1 and 2 
cooling jacket series pumps. Lar­
ger cooling plate senes pumps 
use no gasket between adapter 
( 71 j and stuffing box cover ( 11) . 

( 
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Frame 

"A" 

"B" Dia. 

Standard 
Sleeve Dia. 

STANDARD FRAME 

IN. 

215/16 

7/8 

1 1/8 

THIS KEY USED ON 
FRAME I CARBON 
STEEL SHAFT ONLY 

r 

BEARING FRAME ASSEMBLY IDENTIFICATION 

1 2 3 4 5 

CM. IN. CM. IN. CM. IN. CM. IN. CM 

7.461 4 1/16 10.319 5 1/8 13.02 6 1/2 16.5 713/16 19.8 

2.223 1 2.54 1 1/8 2.86 1 3/4 4.45 2 3/8 6.03 

8.858 1 3/8 3.493 1 3/4 4.45 2 1/8 5.4 2 3/4 6.99 

OPTIONAL FRAME ACCESSORIES 

14. Install stuffing box cover on 
adapter and install cap screws 
holding the two together. Some 
smaller size pumps use small 
retainer plates under these cap 
screws. 

I 5. Install the impeller key (32) first 
twisting the shaft sleeve (14) on the 
shaft (6) until both keyways line up. 

I 6. lmtall the shaft ,leeve gasket (38). 

17. Place the impeller (2) on the shaft 
(6) engaging the impeller key (32). 

18. Put the impeller lock washer gasket 
(30), impeller riut lock washer (24A) 
and impeller nut gasket (28) on the 
end of the shaft (6) in that order. If 
the pump has an inducer (2A) only 
the impeller lockwasher gasket (30) 
is used. 

I 9. Push the impeller back against the 
sleeve and thread the inducer (2A) 
or impeller locknut (24) on hand 
tight. If threads are damaged the 
locknut or inducer will not go on all 
the way. Before tightening the as­
se m b I y check for any axial 

1.2.9-15 

INCLUDING: 
- COOLING RING 
-OIL LUBE 
-ANGULAR CONTACT 

THRUST BEARING 

looseness of the impeller. If there is 
none, tighten the impeller locknut 
(24) or inducer (2A) using a suitable 
fixture to keep the shaft from turn­
ing. 

20. Crimp the impeller lockwasher 
against one of the flats of the impel­
ler locknut with a, pair of vice-grip 
pliers. Do not use a hammer. No 
such crimping is needed with the in­
ducer. 

21. Install the casing gasket (73) on the 
shoulder of the stuffing box cover 
( 11 ). 

WORTHINGTON 15 



ln,tall tht: casing (I) and tighten all 
c·a,rng ,ar screws. 

: 1 rurn 1hc pump shaft and check for 
·"" h111d111)' or ruh, caused h) ,uch 
th1111!, a, damaged or misaligned 
parts. Any such conditions must be 
corrected before !he pump is run. 

The pump is now ready for ins1alla1ion. 
I ·othm procedures given in previous sec­
tion, oft hi, book. 

ASSEMBLYPROCEDURE­
ALL D-1012 PUMPS 

The D-1012 pump 1s easy to put 
1ngcther. The hardest part requiring the 
most care is inqaJlation of the mechani­
cal seal parts on pumps equipped with 
rncchanical seals. 

I. Stud) the sectional diagram, and 
become familiar with the name of 
each part. 

Make ,ure all of the parts are clean 
and ready for assembly. This means 
no dirt or pieces of old gasket in the 
_j,iints between the frame adapter 
;ind casing. Make sure the parts 
;tround the mechanical seals are 
clean. Dirt and misalignment will 
ruin a mechanical seal. 

J. Sec page IJ for assembly of bearing 
frJme. This must be completed 
before a~,embly of the rest of the 
pump. 

•. The easiest way to assemble I he 
D-1011 and D-1012 pumps is Lo se1 
up 1he adapter (71) with inboard 
adapter support (53A) and out­
hoa rd adapter support (538) 
horiLonially on a work surface of 
con,·enielll height. 

~- Install the bc:aring frame assembly 
on the adJplc.:r (71) and tighten 4 
cap,crc"' holding the two together. 

6. Install the inner shaft sleeve gasket 
(3XA) against the shaft shoulder. 
Don·1 let ii be cut by the sharp 
edgc:s of the keyway. On Frame I 
pump, onl) imtall shaft sleeve key 
(141\) 

7. Install the shaft sleeve ( 14) on the 
,haf1 (6). 

!I. Cover Ring (27) should be installed 
in mechanical seal cover ( 11 A) at 
this point. The rrng should be 
pressed in be,·eled edge first using a 
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pressing tool "hich will hold the 
ring square with the stuffing box 
cover bore. 

'J I rn t a 11 t h c sea t ( 6 5 ) i n t h e 
mechanical seal cover ( 11 A) and 
coat the lapped face with clean oil. 
Chemical seals may have a clamped 
scat which is held in place by a kind 
of gland which is bolled lo the out­
side of the mechanical seal cover 
( 11 A). 

I 0. Install mechanical seal cover ( I I A) 
on adapter (71) and install cap 
screws holding the two together. 
Some smaller size pumps use small 
retainer plates under these cap 
screws. 

11. The rotor (80) should be installed 
on the sleeve now. Bellows type 
seals are positioned by a retaining 
ring (211 ). Chemical seals such as 
Crane Type 9 and Durametallic 
Type ROTT are positioned by set 
screws. Setting dimensions are 
given in Fig. 6. 

12. Install the impeller key (32) first 
twisting the shaft sleeve ( 14) on the 
shaft (6) until both keyways line up. 

13. lnlall the shaft sleeve gasket (38). 

14. Place the impeller (2) on the shaft 
(6) engaging the impeller key (32). 

15. Put the impeller lockwasher gasket 
(30), impeller nut lockwasher (24A) 
and impeller nu1 gasket (28) on the 
end of the shaft (6) in that order. If 
the pump has an inducer (2A) only 
the impeller lockwasher gasket (30) 
is used. 

16. Push the impeller back against the 
sleeve and thread the inducer (2A) 
or impeller locknut (24) on hand 
tight. If threads are damaged the 
lock nut or inducer will not go on all 
the way. Before tightening the as­
scm b ly check for any axial 
looseness of the i"mpeller. If there is 
none, tighten the impeller locknut 
(24) or inducer (2A) using a suitable 
fixture to keep the shaft from turn­
ing. 

17. Crimp the impeller lockwasher 
against one of the nats of the impel­
ler locknut with a pair of vise-grip 
pliers. Do not use a hammer. No 
such crimping is needed with the in­
ducer. 

18. Install the casing gasket (73) on the 
shoulder of the mechanical seal 
cover(IIA). 

t:7.9-16 

19. Install the casing (I) and tighten all 
casing cap screws. 

~o. Turn the pump ,l1af1 and che<.:k lor 
any binding or rub, caused h) such 
things as damaged or misaligned 
parts. Any such conditions must be 
corrected before the pump i, run. 

The pump is now ready for installation. 
Follow procedures given in previous sec­
tions of this book. 

PROCEDURE FOR SETTING 
OPEN VANE IMPELLER 

CLEARANCE 

The type D-1011 and D-1012 Pumps are 
available with open vane impellers. In 
order to obtain satisfactory hydraulic 
performance, the axial clearance 
between the open vane impeller and the 
wear plate must be carefully set. Please 
rc:fcr lo the open Impeller and frame as­
si:mbly illustrations, and follow the step 
by step procedure outlined below. 

SHIMMING OPEN VANE 
IMPELLER 

A. Loosen bolts in thrust bearing 
cover or thrust bearing cartridge 
cover and pull back away from 
bearing housing. 

B. Tap impeller nut or inducer with 
mallet so that shaft assembly moves 
towards bearing housing approx­
imately¼". 

C. Tighten casing bolts in a diagonal 
paltern with wrench. 

0. Tap coupling end of shaft assembly 
with mallet until impeller and cas­
ing wear plate make contact. 

E. Tap impeller nut or inducer with 
mallet in small increments, checking 
each time for interference relief 
between impeller and casing wear 
plate. 

r. When interference no longer 
resides, use feeler gage and measure 
clearance between snap ring of 
thrust bearing and face of bearing 
housing. Note: On pump assemblies 
with thrust bearing cartridge covers, 
measure clearance bet ween cover 
face and bearing housing face. 

G. Add .015 lo measurement es­
tablished with feeler gage; and select 
shims of the total value. (Shim 
value= .015 + Resull of Oper. No. 
F) 

H. Assemble shims under snap ring of 
bearing or bet ween thrust bearing 
cartridge cover face and bearing 
housing face. 

I. Replace housing cover and Lighten 
bolts in a diagonal pattern. 
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MECHANICAL SEAL SETTING DIMENSIONS 
I-OR CLOSED IMPELLER PUMPS ONLY 

.. A·· Oimcn,ion on ,ketch shows location of seal rotor with resrect lo end of shaft 
sleeve. or shoulder on shaft "hen slcevcle,, dl"Sl!!ll i, u,cd . 

A 

ORDERING REPAIR PARTS 

\\'hen ordering repair parts for the 
rump liquid end, please give the full 
nameplate data from the pump 
nameplate as described on Page 2 of this 
manual: that is: 

I. Model: D-1011 or D-!012 
, Size 
3. Serial Number 
4. Impeller Diameter 
.'i. Frame Size 

Cornrlctc nameplate data will insure 
most rapid handling of your order with 
minimum chance of a mistake. Note that 
the ~crial number determines exactly 
"hich parts go into a pump with the ex­
ception of the impeller diameter which is 
therefore shown separately on the 
nameplate. Itemize each part required 

FRAME SIZE 
PUMP 

TYPE OF SEAL (INTERNAL) MODEL 

D-1011 Crane Type 1 
W/lhO-RlngSMI 

D-1011 
Crane Type ti 
WlthO-RlngSeal 

D-1011 
Crane Type ti 
With Clam~ Seal 

D-101\ Dura ROTT With 
0-RlngSMI 

D-1011 
Dur• ROTT With 
Clam~s..t 

D-1011 
Double Crane Type 9 
With 0-Ring Seate 

TYPE OF SEAL (INTERNAL) 

Crane Type ti 
With 0-Ring Seat 

Dura RO I, ROTT 
With 0-Ring Seat 

1 

FIG. 5 
Crane Double Type 9 Seal 

in Convertible Stuffing Box 
(D-1011. D-1021) 

2• 3• 

'"A .. ..,. .. .. ,. .. 
IN. CM. IN. CM. IN. CM. 

0.945 2.40 1.513 3.843 1.278 3.246 

1.883 4.783 2.138 5.431 2.215 5.626 

1.183 3.005 1.078 2.73B 1.588 4.034 

1.31 3.327 1.86 4.724 1.90 4.826 

0.68 1.727 0.95 2.413 1.34 3.404 

1.507 3.83 1.882 4.780 1.945 4.940 
8=3/8 8=.95 8=1/4 8=.64 jB 9132 8=.71 

1 2 3 

"A" "A" "A" 
IN. CM IN. CM. IN. CM. 

0.593 1.506 0.22B 0.579 0.415 1.054 

0.0 0.0 0.0 o.o 0.10 0.25 

4• 5 
"A" .. ,. .. 

IN. CM. IN. CM 

1.153 2.878 1.544 3922 

2.320 589 3 710 9423 

1.275 3.239 2.325 5906 

2.15 5.46 2.79 7.087 

1.34 3.40 2.14 5.44 

2.32 5.89 2.482 6.30 
8=0 8=0 18=518 8•1 .5S 

4 5 

"A" .,.-
IN. CM. IN CM. 

.500 1270 .748 1.900 

For Open Impeller Pumps. "A" Dimension Must Be Decreased By The Amount 01 Adjusting Shims. 

SECTION V 
ORDERING REPAIR PARTS 

using the reference number and name of 
rart as shown on the following pages. Be 
sure to state the number of parts re­
quired. 

RETURNING PARTS 

Ail materials returned to the factory 
must have a Return Material Authoriza­
tion. Consult the nearest Worthington 
representative for shipring instructions 
and a Return Material Order Number. 

Unnecessary delays are avoided when 
parts or equipment are returned to the 
factory using the correct procedure. 

I. Contact your nearest Worthington 
representative, listing the material to tre 
returned and the reasons for returning it. 

1.2.9-17 

Make sure you give the name of the part 
and the part number involved and the 
serial number of the equipment. Give 
the method and date of shipment. This 
will notify the factory that the material is 
en route. 

2. On receipt of the Return Material 
Order Number, mark or tag !he material 
lo he returned with this order number. 
In cases where more than one part or 
box is returned, print or stencil your 
narne and the Return Material Order 
Number on each part or box. This will 
facilitate quick identification. 

3. Articles being returned should be 
carefully packed to prevent damage 
from handling or from the exposure to 
weather. 
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LIST OF PARTS-MODEL 0-1011 

FRAME 1, 2, 3 COOLING JACKET SERIES 

( All Frame 1, Frame 2 except 3x 1 ½ x 13 and 3x2x 13, Frame 3 3x2x6, 4x3x6 

and 6x4x6 only) 

18 WORTHINGTON 
1.2.9-18 

• 

( 

• 



-

( 

Item No. i 

1 
X 2 
X 2A 
X 6 
X 7 

11 
0 13 
0 14 
X 14A 
0 16 

17 
17A 

0 18 
19 
19A 

X 22 
0 22A 

( 22( 
X 24 
X 24A 
X 27 
0 28 
0 29 
0 30 
X 32 

35 
37 

0 38B 
X 40 

45 
X 46 
0 47 

Name of Part Item No. Name of Part 
--------- ••-s • --•-- ----• -~ ------• --•- ---- ------- ------ ------------- -----------~--

Casing 
Impeller 
Inducer 

0 49 Seal, Lip (Thrust Bearing) 
53 Foot, Cosing 
53A Support, Adopter ( Inboard J 

Shaft 53B Support, Adopter ( Outboard I 
Ring, Casing 
Caver, Stuffing Box 
Pocking 
Sleeve, Shaft 
Key, Shaft Sleeve (Frame 1 only) 
Bearing ( Line I 
Gland, Packing 
Gland, Mechanical Seal 
Bearing (Thrust) 
Housing, Bearing 
Ring, Cooling, Brg. Hsg. 
Locknut, Bearing 
Lockwosher, Bearing Nut 
Pon, Drip 

X 60 Slinger, Oil 
60A Collar, Oil Ring 

X 61 Wear Plate 
X 61A Stud, Weorplote 
0 65 Seat ( Mechanical Seal) 

63 Bushing, Stuffing Box 
(Frame 1 Packed Box Only) 

71 Adapter 
0 73 Gasket, Cosing 
0 73A Gasket, Stuffing Box Cover 
0 73B Ring 'O',. Cooling Jackel 
0 73D Ring, Seal, Bearing Cover 
0 73E Gasket, Gland M.S. 
0 73F Ring 'O', Cooling Ring 

Locknut, Impeller 0 73G Gasket, Bearing Cover 
Lockwosher, Impeller Nut 0 73H Ring •o·, Thrust Bearing Carl 
Rins, Adopter and Cover 
Gasket, Impeller Nut 

0 73J Gasket, Wear Plate 
77 Lubricator 

Ring, Lantern 0 80 Rotor, Mech. Seal 
Gasket, Imp. Lockwosher 83 Stud, Gland 
Key, Impeller 99A Cartridge, Bearing 
Cover, Line Bearing 998 Ring, Bearing Retaining I Angular 
Cover, Thrust Bearing Cont. Bearings) 
Gasket, Sleeve ( Inner} ( all but Fr. l} 0 211 Ring, Retaining I Mech. Seal Rotor) 
Deflector 211A Ring, Retaining ( on integral part 
Cap, Vent of 18-Bearing (Thrust) not 
Key, Coupling available separately) 
Seal, lip ( Line Bearing I 

o These parts recommended as spare ports to be carried by user 
x Spare ports in addition to above-export only 
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LIST OF PARTS-MODEL D-1011 

FRAME 2, 3, 4, 5, COOLING CAP SERIES 

( Frame 2 3x 1 1/, x 1 3 and 3x2x 13 only, Frame 3 all except 3x2x6, 4x 3x6, 6x4x6 

All Frame 4 and 5 I 

----·-----·---·---- ---- -------..------·--· -·-- --- .. --------,--- __________________ _,_,--__ ---- -~-------,~·------- ~-. 
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Item No. I 
- - ----

i 1 I 

'e X 2 ! 
X 2A 

I X 6 
X 7 

I 11 
11 B 

0 13 
0 14 
0 16 

17 
17A 

0 18 
19 
19A 

( 
X 22 
0 22A 

22C 
X 24 
X 24A 
X 27 
0 28 
0 29 
0 30 
X 32 

35 
37 

0 38 
0 38B 
X 40 

45 
: 

(. 

.... 

Name of Part 

Cosing 
Impeller 
Inducer 
Shaft 
Ring, Casing 
Cover, Stuffing Box 
Cap, Cooling 
Pocking 
Sleeve, Shaft 
Bearing (line) 
Glond, Pocking 
Gland, Mechanical Seal 
Beoring (Thrust) 
Housing, Bearing 
Ring, Cooling, Brg. Hsg. 
locknut, Bearing 
lockwasher, Bearing Nut 
Pan, Drip 
locknut, Impeller 
lockwasher, Impeller Nut 
Ring, Adapter and Cover 
Gasket, Impeller Nut 
Ring, lantern 
Gasket, Imp. lockwasher 
Key, Impeller 
Cover, line Bearing 
Cover, Thrust Bearing 
Gasket, Sleeve (Outer) 
Gasket, Sleeve (Inner) (allbutfr.1) 
Deflector 
Cap, Vent 

,~ 

X 

0 

0 

X 

X 

X 

0 

0 

0 

0 

0 

0 

0 

0 .. 
0 

0 

0 

0 

I 

Item No. 
--~---

46 
47 
49 
53 
53A 
53B 
60 
60A 
61 
61A 
65 
71 
73 
73A 
73B 
730 
73E 
73F 
73G 
73H 
73J 
77 
80 
83 
99A 
99B 

211 
21 lA 

Name of Part 

Key, Coupling 
Seal, lip ( line Bearing) 
Seal, lip (Thrust Bearing) 
Foot, Casing 
Support, Adapter (Inboard) 
Support, Adapter ( Outboard) 
Slinger, Oil 
Collar, Oil Ring 
Wear Plate 
Stud, Wearplate 
Seat ( Mechanical Seal) 
Adapter 
Gasket, Casing 
Ring 'O', Cooling Cap (Outer) 
Ring 'O', Cooling Cap ( Inner) 
Ring, Seal, Bearing Cover 
Gasket, Gland M.S. 
Ring 'O', Cooling Ring 
Gasket, Bearing Cover 
Ring 'O', Thrust Bearing Cart 

I Gasket, Wear Plate 
lubricator 

I Rotor, Mech. Seal 

I Stud, Gland 
I Cartridge, Bearing 

Ring, Bearing Retaining ( Angular 
Cont. Bearings) 

Ring, Retaining (Mech. Seal Rotor) 

I 

Ring, Retaining ( an i1)tegral part 
of 18-Bearing (Thrust) not 
available separately) 

o These ports recommended as spare ports lo be carried by user 
x Spare parts in addition to above--export only 

WORTHINGTON 21 
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( 

• Item No . 
-------· ---- ---

I 
X 2 
X 2A 
X 6 
X 7 

llA 
X 14 
X 14A 
0 16 
0 18 

19 
19A 

( 
X 22 
0 22A 
X 24 
X 24A 
X 27 
0 28 
0 30 
X 32· 

35 
37 

0 38 
0 JBB 
X 40 

45 
X 46 

\.) 

Name of Part Item No. Name of Part 
------ --------

Casing 0 47 Seal, Lip I Line Bearing l 
Impeller 0 49 Seal, Lip (Thrust Bearing) 
Inducer 53 Foot, Casing 
Shaft 53A Support, Adapter (Inboard) 
Ring, Casing 538 Support, Adapter I Outboard) 
Caver, Mechanical Seal X 60 Slinger, Oil 
Sleeve, Shaft 60A Collar, Oil Ring 
Key, Shaft Sleeve ( Frame l only) X 61 Wear Plate 
Bearing ( line I X 61A Stud, Wearplate 
Bearing (Thrust) 0 65 Seat ( Mechanical Seal) 
Housing, Bearing 71 Adapter 
Ring, Cooling, Brg. Hsg. 0 73 Gasket, Casing 
Locknut, Bearing 0 73D Ring, Seal, Bearing Cover 
Lockwasher, Bearing Nut 0 73F Ring 'O', Cooling Ring 
Locknut, Impeller 0 73G Gasket, Bearing Cover 
Lockwasher, Impeller Nut 0 73H Ring 'O', Thrust Bearing Cart 
Ring, Adapter and Cover ·o 73J Gasket, Wear Plate 
Gasket, Impeller Nut 77 lubricator 
Gasket, Imp. lockwasher 0 80 Rotor, Mech. Seal 
Key, Impeller 99A Cartridge, Bearing 
Cover, Line Bearing 998 Ring, Bearing Retaining ( AnglJlar Cover, Thrust Bearing Cont. Bearings) 
Gasket, Sleeve (Outer} 0 211 Ring, Retaining (Mech. Seal Rotor) Gosket. Sleeve (Inner) ( oil but Fr. l) 21 lA Ring, Retaining ( an integral part DeOector of 18-Bearing I Thrust I not Cap, Vent available separately) Key, Coupling 

o These parts recommended as spare parts to be carried by user 
x Spare parts in addition to above-export only 

WORTHINGTON 23 
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l . 2. l O Separator Waste Water Pumps 

1.2.10.1 Iden ti fi cation 

Tag Number 

P711 & P712 

1.2.10.2 Description 

Manufacturer: 

Part NO: 

Spec NO: 

Material: 

1.2.10.3 Prescribed Service 

Oil/Water Mixture 

1.2.10.4 Vendor 

Hambrick-Jones-Ferguson 
Tulsa, Oklahoma 

l.2.10.5 Special Cautions 

See Aurora Pump Manual 

1.2.10.6 Periodic Service 

See Aurora Pump Manua 1 

1.2.10.7 Parts List 

See Aurora Pump Manual 

1.2.10.8 Special Tools 

None 

1.2.10.9 Maintenance 

See Aurora Pump Manual 

l.2.10.10 Acceptance Test 

l't'one 

Description 

Separator Waste Water Pumps 

Aurora Pumps 
North Aurora, Illinois 60542 

Model 532A, 2-1/2 x 3 x 12 

DOE Dwg 40M7006S, CP 9 

& Assoc 

( f o 11 owi n g ) 

( fo 11 owing) 

(following) 

(following) 

1.2.10-1 



,: 

4-1/2 BOLTS 

y 
approx. 

/.Ui!ORA f:,ODEL 53\ Pl 
ON OVAL PLATE 

1P ....... , _____ SECTION 530 PAGE 251 

DATED MARCH 1975 

3/4 

MOTOR MOUNTED 
BY OTHERS 

DISCH 

1 ,,~ 

,· .. 
1'.I 

1', 

1', 

2 

2 

2 

2', 

~ 2'-a 
r;., 2'-; , ] 

] 

• 
• 
• 
6 

I OVAL 
E , I 20 r ,, 

, ~22 X 28 

71 

PUMP SIZE 

SUCTION 

1 '"1 

1'i 

2 

2 

2 

2'1 

21
'1 

2'~ 
] 

3 

3 

' • 
• 
s 
s 
6 

M M p 

20 24 9•; 

22 21 IO~; 

E F 

CASE 
BORE 

7 J!, I' l. 
9 ]" ., 911, ,,. 
7 ]'. 

" 
a•,, 

9 l'••• 10'-, 

12 ]',,. 12•;.. 

7 •·-,. 101 
,~. 

' ••• 12 

12 J".;, 1311
li1 

7 ••.;. 11· .• 

9 •':., 12 11,,, 

12 311 •1, 1''t, 

9 •'·•· 13 11
,;, 

12 •·-~. 1511,, 

7 .. ,,. 131'1 

9A 4•,1. 1,,. ,. 
•···• 1 s 11~ 

• s·· ., 16", 

R 

11''. 

13'•~ 

SUPERSEDES PAGE 251 
DATED DECEMeER 1972 

K OYAL THK. 
SIZE STL. 

511 ,,. 20 I 24 ' 
7'.;. 20 I 2, ,, . 
6 20 I 24 ' ., 
7'r• 20 I 2' . . 
91;,, 22 I 21 '• 
7•1,,, 20 I 24 ,. 

1 

9 22 I 21· 

10 11 1', 22 X 21 I ... 
,•.; 22 I 21 ' ,••1 ... 22 I 21 ' 
9 2l X 21 ', .... ,. 22 X 21 ·~ ,,.1., 22 X 21 . .~. 22 X 2B ' 
l'I 22 X 21 ' ,,~ 22 X 28 ' ,•:, n x 21 ' 

FRAME X y 

143HP 13 ',, 11 

145HP 13 '-~ 12 

182HP 13 ';. 13 

184HP 13 'Ji 14 

213HP 13 ';, 16 

215HP 13 'I, 17 

~'>254HP 13 'I, 19 

y 2.56HP 13 11, 21 

284HPH 15 •;, 21 

286HPH 15 1., 23 

324HP 15'1, 24 

NOTES: I. ALL DIMENSIONS IN INCHES. 
2. DIMENSIONS MAY VARY !1/8. 
3. NOT FOR CONSTRUCTION PURPOSES UNLESS CERTIFIED. 
4. FLOAT SWITCH FURNISHED ONLY WHEN SPECIFIED. 
5. LINE SHAFT BEARING FURNISHED ON 6' 2" PUMP 

SETTINGS AND LONGER. 
6. 22 X 28 OVALS ARE ALSO AVAILABLE WHERE 20 X 24 

OVALS ARE SHOWN. 

AURORA PUMP 
A UNIT OF GENEr:IAL SIGNAL 
800 AIAPOFIT FI0&..0 • NORTH AURORA.. 1LLIN015 • 60542 

1.2.10-2 



-

-

-

~- 2-1/2 x 3 x 12 SERIES ! 
ENCLOSED IMPELLER 

) we=--'==" 5ECTION 530 PAGE 41J 
DATED DECEMBER 1971 

1B0 
I ' : / ....... -......, ~! ! 

SUPERSEDES PAGE 411 
DA TED NOV : 96• 

160 

I-
I.LI 
w 
LI. 140 
I 

0 
ct 
I.LI 
~ 120 
(.) 

~ 

~ 100 
>-
0 

.J 

~ 80 
0 
I-

1-
LIJ 
I.LI 
LI. 
I 
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4 
w 
J: 

u 
~ 
4 
z 
>-
0 

..J 
ct 
I-

~ 

60 

12 I MAX. SPHERES - 3/4 ... _, I I, I , \60%J 65% r 
~~ j ! ;- IMP. PATT. NO. -444A0l5 10 n- .J- .J-_ A+1·'fK 1 -- ,--.&.JT I I 
~ ... N,P')H\ -t .... i_ CASE PATT. NO.· 3818A 

I I J I ! / I I I r\l I / ~ r-,.../ { ,h' \I MIN. IMP. DIA. ·8-U4" 
I 70°lo 15 ',-

11·1~ ... L I/ i :/ I I r I !' "I.._'-" NPS~ 
7-1/2 ~ J'(I _ ' , --,... J.. ! ,1 .._, ,,~~I 

HP" i / I I' ,-. I 'l / """ r 65% 20\ 
I I / '\ / i / I ! \ ............ I V I ~ l).,...,,, NP ;H I 
I I ~ I l'\.lf I i 

.,.._ '\ .: l'X l,..-1.... 

10-1/2 ' 
II \ V "\ v,-. ~ n 60'l, 

I I : : 7' .... v; I"' I I; .~ .... ✓ I 

: ' I }.. I i-...._ X I ..... , IY, r ., 
-.l..'i.,_ I ' I I I ' I ,.,, ,. .,f\.j " I \' ,, ~0%./ 
9-3/4 {_ t-:---. -· /'\( 

'"' 
V /, / \ 1\ I ( 

I I ' 
I ~ I "V J V / \ \ 

I \/ I '1 1j ' " r--... I '\ l V J \ !/ I 
~-1-.L I r"I., I \ .... ,,, 

\ j / \ I/ 
I ' I r-r-,l.. ... r-.. I I\ "' /, . 

V' \ / ,, 
I \ I I ' ...... I ) '/ I/ "L I ,,, / 

8-114 r\ \ I "' ·' V " V J ' V 

- --=- - ' ! I \'/ ~ r, I ,l • I\ ~ 

-{ 30 I 
~30% ~ ) +:~-- •\ ~~ \ / '/ ~ ...... 'A 
I\... ..... y....,, 3' 5 I I 7~ ,., ...... ,-(''8' tNPSH-:" HP i/ I 1\1 "' 4 ' 40% 50% ! f,: / 7 'lb, I{ I/ .,,,K, 

~- I I !/ 5'W'NPSH"J .,.,,,, 
I 

I I I I I I /NPSH\ i j i ; { ... 

80 160 24(1 • 320 400 

, CAPAC I TY 
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J V 
/',/ 

,,,,. " 20 
HP l 

15 
HP 

480 
G.P.M. 

25 7 
HP I 

HP 
' 

: i 

560 

4~ "'II 
:) 

I I 

640 



:CECTION 6 ITE'.l 531 537 
OATEDJANUARY 1980 
SUPERSEDES SECTIQr~ 6 ITEM 531537 
DATED MAY 1972 

------------- ------ - - ----------------------. ..... ~---
1r~STRUCTIOrJ r-1At~UAL 

REPAIR 

SERVICE 

Your Aurora pump requires no maintenance other 
than periodic inspection, occasional cleaning and 
lubrication. The intent of inspection is to prevent 
breakdown, thus obtaining optimum service life. The 
pump bearing is grease lubricated and requires 
periodic lubrication as does the lower head bearing. 
The motor may also require lubrication, in which 
case. the motor manufacturer's recommendation 
should be followed. 

LURHICATION (BALL BEAHINGS) 

Reg r£'asable bearings will require periodic lubrica­
tion and can be accomplished by using tlw zerk or 
lubrication fittings in the lower head assembly. 
Lubricate the bearings at regular intervals using a 
grease of high quality. Lithium, lithium soda or 
calcium base grease is recommended as·lubricants 
for pumps operating in both wet and dry ~ocations. 
Mixing of different brands of grease should be 
avoided due to possible chemical reactions between 
Uu, brands which could damage the bearing. Ac­
cordingly, avoid grease of vegetable or animal base 
which can develop acids, as well as grease contain­
in!'; rosin, graphite, talc and Pther impurities. Undl'r 
no circumstances should gr<'ase be reused. 

Over lubrieation should bl' avoided as it may result 
in ovc>rheating and possible bearing failure. Under 
normal application, adequate lubrication is assured 
if the amount of grease is maintained at 1/3 to 1/2 
the capacity of the bearing and adjacent space sur­
row1ding it. 

In dry locations each bearing will need lubrication at 
least every 4,000 hours of running time or every 6 
to 12 months, whichever is more frequent. In wet 
locations the bearings should be lubricated at least 
aflPr every 2,000 hours of running time or every 4 
to 6 months, whichever is more frequent. A unit is 
consiclered to be installed in a wet location if the 
head assembly and motor are exposed to dripping 
water, to the weather, or tn heavy condensation :rneh 
as is fmmd in unlwated and poorly ventilatc·d under­
ground locations. 

At tinws it may be neeess:iry to clean the bearings 
clue to accumulated dirt l1r deteriorated lubricants. 
This can be accomplished by flushing the bearing 
with a light oil heated to 180 to 200° F. while rotating 
it on a spindle. Wipe thC' bearing housing with a 
clean rag soaked in a ckaning solvent, and flush 
all surfaces. 

Dry bearing thoroughly bt'f,1re relubricating. Com­
pressed air can be used h> speed drying, but care 
should be takPn not to }('t lw.1rings rotate whilP b0ing 
dried. 

fv10DEL 531-532 (NSB) 

Use normal fire caution procedures when us­
ing any petroleum cleaner. 

LUBRICATION (LINE SHAFT & PUMP BEARINGS) 

Grease lubricat(•d sleeve bearings will require fre­
quent lubrication which can be accomplished by using 
the zerk fitling(s) located on the pump base. It is 
suggested that relubrication intervals be every 20 
hours of running time. Sleeve bearings are not 
susceptible to over lubrication as is the case with 
hall bearings. 

1.2.1D-4 
,\_ C,,n,pl<'ll' unit assembly. 

© I•• ·1 AUl~Lll~A ••11MI' 

Nl). AllRC>Ralll.• ll.l IN(lt-., 
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MODEL 531-532 

-

-

I 
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REPAIRS 

The pump may be disassembled using the illustra­
tions and t£'Xt provided. Although ('Omplete disas­
~1•mbly is c·ov<•r('d, It will seldo111 1)1· 111•c-1·ssary to 
rornpletdy tlis:tssl'111ble yuur Aurur;i pump. 

The illustrations accompanying the disassembly in­
structions show the pump at various stages or disas­
sembly. The illustrations are intended to aid in the 
correct identification of the parts mentioned in the 
text. 

Inspect removed parts at disassembly to determine 
their reusability. Pump or line shaft bearings that 
are scored or noticeably out or round should not be 
reassembled. Cracked castings should never be re­
used and scored or worn pump shafts should be re­
placed. 

All packings and gaskets should be replaced with new 
ones at rt'assembly simply as a matter of economy. 
They are much less expensive to 1·eplace routinely 
U1an to replacP singly as the need arises. In general, 
it is economical to return to the manufacturer for 
rPpair only the motor and motor controller. 

DISASSE1.lBLY 

Disassemble only what is needed to make repaii;s or 
accomplish inspection. Proceed to disassemble the 
pump as follows: {Refer to figure 1.) ' 

1. Disconnect wiring from motor control p:rnel to 
motor and float switch. Take any other steps needed 
to prevent drive unit from being unintentionally 
energized during disassembly. 

2. Remove the float switch. For instructions, 
refer to the repair notes on float switches. 

3. Pump motor (52) and upper head (53) are best 
removed as a unit. The upper head serves to protect 
tiie motor output shaft from ac-cidental d:image. 
Therefore, rei:10ve capscrews (42) and lift the unit 
fn:E: from lower head {84) and lower half of coupling 

f.,!...,.~ ___ f,,: 
! ·•, ~\ 

( 1 ; 
L - I~. 

~· '<I.... ____ _ 

e l-----~---____ ____. 

2 

(48). If ncc(•.s.sary, upper head (53) may be removed 
from motor (52) by W1threading capscrews (51) and 
rc'moving nuts (50). 

4. Coupliur: h.ilr (4U) Is n·movNI by loos<inlug set-
1>n1·w (47). Slrnilarly, sl'tserew (44) will !ref: upper 
coupling half (45). Remove coupling keys (46 and 49) 
and insert (43). 

5. Remove remaining pump and connected parts 
from basin to continue disassembly. 

NOTE 

However, if ventilation piping is used, remove 
it before lifting off plate. 

6. Locknut (55) can be unthreaded, exposing 
slinger (54) for removal. Then bearing collar (56) 
with ball bearing (58) is unthreaded from pump shaft. 
Retaining ring (57) must be removed from collar 
(56) with a pair of Truan: pliers, if bearing (58) is 
to bp press Pel off collar (56). 

7. Remove grvase seal (59) if necessary. 

<._ -:..·, 

~---------- ---~--------------' 

T'._ ·-:-i-hnger, .. b~•a-rin" collar, bc,aring ancl retaining 

rin~ ren1oved. 

NOTE 

Grease seal (59) shuuld not be removed ex­
c-ept for replacement because it's case is 
,,asily d:u11aged. When removal is necessary, 
it can be tapped out of its seat in the lower 
head with coupling key (49) used as a driving 
tool. 

8. Remove nuts (66) and clamps (67) from studs 
(G9) and slide gland (GB) off shaft (61). Remove 
p:1ckin~ (70) and pal'king l'inr•: (71). 

1.2.10-5 

-



MODEL 531-532 

D. :--uts, cL1mps. glar,d h..:.lves. p..icking and packing 
r1n....: rernove<l frorn lower ht·Jd. 

NOTE 

This stuffing box arrangement is Option 113. 
For other options, refer to figure 1. 

9. Remove oiler (73) if used and pipe plug (63). 
Alsn disconnect any lubrication line used to lubricate 
line shaft bearings or piping for pressurized support 
culun1n water supply. 

10. Unscrew capscrews (80 and 81) to remove 
lower head (84). Remove ~askd (85). 

11. Remove upper locknut (77) from discharge 
piping (78). Then plate can be lifted off. 

( ~ 0) 
,J J 

,.,,, .. ,--
~-· 

(. 
b '~ ( , 

'-b Q . ,, 

i::. ).t1ts, c,.1;>,crew::; ..1nd go~kc•t rt!mdve<l to free di!:i­

rf1.J f ..:_,' r')l i)I !ll..'. 

1.2.10-6 

H1•111ov,· gasket (23). Remove screws (1:33) and nanw­
platt> (82) only if rqilacement is necessary. 

12. suct·essive lf~ngths of pipinri and shafting are 
disassen1bled as follows: 

a. II a line shaft bearing is lubricated through 
a lubrication line, detach the line and elbow 
from pipe nipple in upper support section 
and then remove nipple. 

b. Unscrew cap.screws (39) and nuts (38) to lift 
top support pipe section and expose shaft 
rnupling (GO). Use a wrench to hold shaft 
(61) and a second wrench to W1screw cou­
pling (GO). Remove gasket (23). 

c. Hemuve pipe plug (25) if used, then slide 
line shaft bearing (41) off shaft. 

d. For addition;il lengths of discharge pipe (78) 
use a large pipe wrench to hold discharge 
pipe and a second wrench tu unscrew cou­
pling (79). 

~ ,. 

F. Nuts, support p1p1n~ and gasket removed from 
cuvc· r 

To protect a bearing that can be reused, tape 
the threaded section of the shaft end before 
removing bearing. 

13. Discharge piping (78) and flanged elbow (76) 
can be removed from casing (8) by unthreading cap­
sc~rews (5) .inti nuts (G). Hemove ~asket (!>). 

14. To lift off remaining support piping (40) un­
screw nuts (20). Then remove gasket (23) and slide 
bolts (21) out. 

15. Untl1reatl capscrews (7) to remove cover (22) 
and gaskd (10) PXpo.sing impfillf'r. 

3 

-

-

-
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r:; C:aµscrcws, cover, casing and 6 <1s!<et removed to 

revt•a'. 1mpell-tcr 

16. Lift remaini:1g shafting (61), in;peller (15) 

and pump bearing (26) from casing (8). Remove 

pipe plug (25) from bf>aring (26), then slicle bearing 

off end of the shaft, using the afore mentioned caution. 

17. Unscrew impeller capscrew (13), remove gas­

ket (14), impeller (15) and impeller key (16}. 

18. Case rings (11 and 24) are pressed into tjieir 

housings with an interference fit and must be re­

moved with a puller. New ring(s) should be used for 

n-assembly since it is likely that during removal 

tJ11s fit will he lost. 

19. Impeller wearing rings (optional - {18 and 

19)) are pressed on and must be cut off if replace­

ment is necessary. If they are turned off in a lathe, 

take care not to cut into the impeller. 

20. To remove strainer (3) unscrew cap.screws 

(1) and washers (2). For smaller size pumps un­

screw strainer (3) and nipple (4) from casin~ (S). 

HEASS£l\1BLY 

llt:,ss1::rnl.Jly will generally be in reverse order of 

d1s:issemblv. If disassembly was not complete, use 

, ,nly t!Josc· steps rela.tl'd to your pJ.rticular repair 

,)rn::ram. 

1. Slid(• pump bearing (26) onto pump end of 

slufting (Gl) using the last caution mentioned in chs­

:,."sernuly with the flanged end of bearing toward the 

lJl•ttorn encl of shaft. U bearing is not to be lubric:itecl 

thrnuf!h a lubric:ition line, place pipe plug (25) in 

L.1ppPd hule in bearing. 

2. Slide pump shaft (61) into pump end of support 

, 11,ing (40). Position pump bearing against pump 

fl:rnge of support piping. If bearing is to bca lubri­

cated tlnoug-t1 a lubncation line, align tapped opPning 

in the bearing with vent opening in ilie support pipe, 

.Ille\ install an 1_!8 inch pipe nipph· to rn~1intain tl10 

~lignrnent. 

3. Press case rings (11 and 24) in casing (8) and 

cover (22). Rings should not be hammered into 

4 

place. Use· a pn·ss, or elamp the parts in a bench 

vise, us111g; wo,,den bl<,cks tu protect the rings. It 

may be necessary to pin or dowel the rings after 

assembly if the insert or casing has had rings re­

placed before, since each reassembly can stretch or 

tear n1l'L\l ;111tl llwn~by lousn1 Ute fits. If the facili­

ties are available, it is goud practice to take a very 

light finish cut or to ream the inside diameter of the 

casing rings after pressing to restore roundness. 

When rings are pressed, they may get squeezed out 

of shape. 

4. Replace wear ring(s) (optional - (18 and 19)) on 

impeller, using the same care as for the case wear 

ring(s). U the rings are to be trued on a lathe, do not 

clamp the impeller so tightly that it is permanently 

distorl1·cl. 

5. Slide cuv<-r (22) onto shaft (61}. Place im­

peller key (16) in shaft and replace impeller (15) on 

shaft. Secure i111pdler with impeller capscrew {13) 

and gasket (14). 

6. Positi(l!J i•askd (IQ) 011 cover (22) and bolt to 

easing (8) with capsrrl ws (7). 

7. Place bolts (21) in slot in cover (22) and hold 

them in plac-l' with u:iskr·t (23). With discharge out­

let aligned with v('nt opening in support pipe, bolt 

c·ov,'l' tu fLrngc•d support pipe (40) with nuts (20), 

8. Bolt dis<'hargv flangc·cl elbow (76), with gasket 

(9) in place, to casing with capscrews (5) and nuts 

(6). Lengths of discharge pipe (78) may now be re­

placed in flanged elbow (76). 

NOTE 

If pump bearing is to be lubricated through a 

lubrication line, assemble the required elbow 

and tubing un previously installed nipple. If 

support column is to be pressurized with a 
flow of fresh water, connect the required 3/4 
inch pipe nipple, elbow and pipe to support 

pipin:,:, and ascertain that other vent openings 

a re plugged. 

9. Sucel's,;ive lengths of p1pmg and shafting are 

asscmbll'd as follows: (Pumps designed for pump 

settings• dc·PJWr than 6 feet, 2 inches are provided 

with rnultipll' p:trt clischarg(• and support piping and 

with lirH' sli:1ft llt'ari11gs at <'ach support piping joint.) 

1.2.10-7 

a. Slidt• a li1w shaft bearing (41) down pump 

shaft, with tapped opcning toward upper end 

until it scats ag-ainst the flange of the pre­

viously assemhl(•d section of support piping 

(40). 

b. To :tcld succ,essivc lengths of pump shafting, 

thread shaft coupling (60) onto threaded end 

ul tJtH· shalt (61). Start second piece of 

shafting- into opposite end of coupling. 

Ti,·.ht, ·11 1 )• ,th sh:1fts (•vr·nly into coupling with 

pip•· \\Tc nrlws being careful not to score 

sh:irting eXL:L'SSively. There should be an 

even amount of shaft threads showing on 

(•it!H·r sid,0 of the coupling after tightening. 

-
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c. If line shaft l), a ring is to bl' lubricated 
through a lubrication line, turn bl'an11g as 
required tu align t:1pped opPning with lulJn­
cant piping. Posit1011 support pipt> gasket 
(23) against support pipl' flange, ancl lower 
the next section of support piping into place. 
Turn it to alil--!n vent opening wlU1 tap1wcl 
OJH'ning in lint sh:1ft bt>arlng, and secure it 
by installing bolls (30) and nuts (38). Install 
any 1/8 inch pipe nipple in tapped opening 
of line bearing if required, and connect it to 
previously assembled lubrication piping. 

d. If necessary, screw a discharge pipe cou­
pling (79) onto threaded end of previously 
assembled section of discharge piping, and 
thread the next section of piping into cou­
pling. Tighten with a pipe wrench, using a 
second wrench to hold the previously as-_ 
sembled section. 

•"'Pump Setting" is the distance from bottom of 
strainer (3) to bottom of lower head (84). This 
measurement is normally 4 inches less than "Pit 
Depth," the distance from bottom of basin to top 
face of basin. 

10. Place locknut (77) on discharge pipe (78) and 
U1read down approximately 1 inch. 

11. Lower pump support plate over support pip­
ing (40) and discharge piping (78). Position gasket 
(23) on support pipe flange, gasket (85) on lower 
head and slide lower head (84) into place. 

NOTE 

Install float control at this time if liquid (•nd 
is not acceE:sible when ejector is lowered into 
basin. 

12. Lift pump support plate into position apinst 
lower· head (84) and install capscrews (80 and 81). 
Place locknut ( 77) on discharge pipe (78) and tighten 
locknuts above and below the plate to secure dis­
charge piping in place. Heplace strainer (3) with 
either washers (2) and capscrews (1) or nipple (4). 
If pipP plugs (12) were removed, replace in casing 
(8). Pump support plate and pump assembly may 
now be lowered into place on basin cover and can be 
bolted down. 

13. Install pump shaft packing ring (71) and pack­
ing (70) aruund shaft in loWL'r head. Assembll' pal"k­
ing gland halves (68) on gland studs (69) and secure 
with gland clamps (67) and nuts (66). Do not tighh'n 
nuts more than finger ti~ht unless pump support 
piping is to be pressurized with fresh water. 

14. SPat grease seal (59) with sealing edgP up­
warJ in its Sl0 at in lower head. 

NOTE 

Cover threads of pump shaft temporarily with 
a tape or some other means before sliding on 
grease seal to prevent threads from damaging 
seal. 

1.2.10-8 

15. Prt•ss hall h(,aring (58) onto bearing collar 
(5G) with hall I.waring seal facing flange on collar, 
:ind Sl·t:urc b,·aring on collar by installing retaining 
ring (57). 

16. Thread bt"aring collar onto pump shaft with 
!waring surfac:1! downward. Turn collar clockwise 
until bl'arin~ scats ln lowur head, then turn it an 
additional one-half turn. This will raise shaft aml 
impeller approximately 1/64 inch off suction cover, 
providing the correct clearance for efficient pump 
operation. 

17. Hold bearing collar (56) and install locknut 
(55) against collar. Ascertain that pump shaft turns 
frPely by hand. Press rubber slinger (54) into place 
on bearing collar. 

NOTE 

Connect pressurization or lubrication p1pmg 
at this time by using opening provided in 
pump support plate. for pressurization pip­
ing, a 3/4 inch line to water supply is con­
nected to tapped opening in lower head. For 
lubrication piping, line is connected to lubri­
cation device. U no lubrication line is re­
qui red and there a re line shaft bearings, in­
stall oiler (73) and pipe plug (63) in openings 
provided in lower head. 

18. Install coupling half (48) and key (49) on upper 
end of pump shaft, and tighten coupling setscrew 
(47) temporarily to prevent its slipping down shaft. 

19. Position coupling insert (43) in lower half 
of coupling and secure upper coupling half (45) with 
its key (46) on motor output shaft. Align bottom end 
of key with key slot in the end surface of motor shaft, 
and Sc'cm·e by tightc·ning setscrew (44). 

20. If upper head (53) was removed from motor 
(52) replace wj~h capscrews (51) and nuts (50). Lower 
motor (52) and upper head (53) carefully into posi­
tion on lower head while engaging coupling halves 
with coupling insert. Bolt assembly to lower head 
with capscrews (4 2). 

21. Loosen setscrew (4 7) in lower coupling half 
(48) and slide coupling half and key (49) upward until 
tlwy engage coupling insert (43) with proper clear­
ance as shown in Section 2, Item 4 of this Instruction 
Manual. 

22. If nanwplatP (82) was removed replace at this 
time with screws (83). 

NOTE 

Install float switch at this lime. For instruc­
tions refer to the repair notes on float 
switclu•s. 

23. Cu1111ect wiring from motor control panel to 
motor and float switch, following exactly the instruc­
tions provided by their respective manufacturers. 
Also comwct solenoid valve or oiler at this time if 
used, using diagrams provided. All wiring must 
comply with applicable electrical code requirements 
for type of duty pump is to perform. 

5 
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MODEL 531-5J2 -
Model 531-532 List of Parts (See Figures 1 & 2) 

1. Capscrew 26. Pump bearing 50. Nut 74. Filling (opt) 
2. Washer 27. Bearing housing (opt) 51. Capscrew 75. Street elbow 
3. Strainer 28. Bushing (opt) 52. Motor 76. Flanged elbow 
4. Nipple 29. Lantern ring (opt) 53. Upper head 77. Locknut 
5. Capscrew 30. Snap ring {opt) 54. Slinger 78. Discharge pipe 
G. Nut 31. Retainer ring (opt) 55. Locknut 79. Coupling, pipe 
7. Capsrrew 32. Bushing {opt) 56. Bearin~ collar 80 Capsrrcw 
8. Casing 33. Bushing {opt) 57. Rl'lainin~ ri11~ l:Jl. Capscrcw 
9. Gasket 34. Seal {opt) 58. Bearing 82. NamC>plate 

] 0. Gasket 35. Bushing (opt) 59. Seal 83. Screw 
11. Case ring 36. Bushing {opt) 60. Coupling, shaft 84. Lower head 
12. Plug, pipe 37. Bushing (opt) 61. Shaft 85. Gasket 
13. Impeller capscrew 38. Nut 62. Slinger 86. Spool bearing 
14. Gasket 39. Capscrew 63. Plug, pipe housing (opt) 
15. Impeller 40. Support pipe 64. Seal (opt) 87. Lantern ring (opt) 
16. Impeller key 41. Bearing 65. Fitting 81:J. Bushing (opt) 
18. Impeller ring (opt) 42. Capscrew 66. Nut (opt) 90. Grease fitting 
19. Impeller ring (opt) 43. Insert 67. Clamp (opt) 91. Elbow 
20. Nut 44. Setscrew 68. Gland (opt) 92. Coupling 
21. Bolt 45. Coupling hall 69. Stud (opt) 93. Close nipple 
22. Cover 46. KC'y 70. Packing (opt) 94. Nipplf' 
23. Gasket 47. Sf'tscrew 71. Pac-kin~ ring (opt) 95. Comp. fitting 
24. Cast' ring 48. C'oupllll~ half 72. Lantern ring (opt) 96. Comp. fitting 
25. Float 1 cid guide 49. KC'y 73. Oiler (opt) 97. Nylon tube 
·---------· 

NOTE 

WHEN ORDERING SPARE PARTS ALWAYS INCLUDE THE PUMP 
TYPE, SIZE, SERIAL NUMBER, AND THE PIECE NUMBER FROM 
THE EXPLODED VIEW IN THIS MANUAL. 

ORDER ALL PARTS FROM YOUR LOCAL AUTHORIZED DISTRIBUTOR, FACTORY 
BRANCH SALES OFFICE OR THE FACTORY AT NORTH AURORA, ILLINOIS. 
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,r~STRUCTION r,1ArJUAL 
INSTALLATION 

VERTICAL WET PIT PUr~1P 

GENERAL. The life of your Aurora Pump can be 
extended considerably by carefully following the in­
stallation instructions contained herein. Each step 
of the pump installation instructions plays a vital 
part in assuring long life, efficient operation and re­
duced m:;: •1tenance, from the initial location of the 
pump thr0ug-h starting directions. 

d. 
LLf 
fITTh i~~[-i""'S 
,1_~~ J ,: 

~c~ 
,. 

--· 0 

FIGURE l. TYPICAL SUMP PUMP UNIT 

u:,PACKING YOUR PUMP. The crates containing 
your pump should be opened immediately upon re­
ceipt from the factory and the pump generally in­
spected for damage and shortage of parts. Look 
particularly for such damage as bent len~hs of 
shafting, piping, damaged electrical components, and 
castings. Particular attention should be given to the 
discharge and suction nozzle threads or flanges. 
Any damage or shortage of parts should be reported 
to the carrier immediately. 

CLEA:--IING. If the pump is to be installed immedi­
ately, it will be necessary to cleJ.n the exposed metal 
parts thoroughly with white gasoline or other suitable 
solvent to remove the preservative coating, and to 
remove the protective cO\·ers from all openings. 
Cleaning of the pump should not be accomplished 

FIGURE 2. TYPICAL SEWAGE EJECTOR 
IN A BASIN 

until the basin and the outlet connections are com­
pleted and ready for the pump. 

PLANNING THE PUMP LOCATION. It is important 
to know that your pump has been manufactured to 
your specific application, therefore you know where 
the pump will be locatc·d, where the outlet piping will 
run, and other pertinent data. However, you may 
havP overlookect a factor ·which may affect your 
nump's operation. installation, or efficiency. 

A hoist capable of lifting the assembled pump should 
be availal.Jle to lower the pump into the basin. This 
will require he:id room that is at least equal to the 
depth of thl· basiu plus approximately 3 feet. Con­
siderable time and labor can be saved by preassem­
bling the pump. Also, although the pump can be in­
stalled in a flo()ded pit, it is desirable to empty the 
basin if at all possible. 

Adequate provisions should be made for electrical 
wiring to the pump motor and other electrical ac­
cessories included with your pump. Overload pro­
tection should be provided in the pump circuit. Pre­
cautions should be taken when the pump is installed 
to preclude the possibility of moisture entering the 
conduit or the motor and causing short circuits and 
g-rounlling-. 

On applications where an extremely long driveshaft 
is required, it is advisable to use tie rods or some 
other ml'ans of supporting- the pump unit in the basin. 

~' l'>(,H A.llH1•H/\ l'UM(' 

AllHORA.
0 

I~ Lll,l<JI':, 
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\'EH'l\_.. ~L WET PIT PU:'\lP l!\STALLATION ·--
OUTLET PIPING. The outlet pipini,:: should be short 
;md direct as possible with a minimum of elbows and 
fittings, to reduce head loss from friction. The out­
let piping should be supported as close to the pump 
as possible, using either pipe hangers or supports. 
The outlet pipe diameter should be the same as or 
lar~er than the dischar~c> pipe dia111eter. A flanr,ed 
l·,,r11u·ct10n Rhould be provldt,ct at lht• p11111p cti!lchaq,:c 
pipe to simplify pump removal. An increaser if 
used, should be installed as close as possible to the 
discharge pipe. Straight taper increases are satis­
factory in discharge applications. 

GATE 
~VALVE 

8 OUTLET• PIPE ·· .. ·_j_)=1; 
CHECK VALVE 

.-e_:~~~~~~-----~-; . -

SUPPORT 
PIPING...----

~ . ' PIPE 
SUPPORT 

FLANGED 
CONNECTION 

FIGURE 3. TYPICAL OUTLET PIPING 

Piping should line up naturally when connected. 
Forcing pipes into line by using flange bolts can 
produce strain on the piping and on the shafting of 
the pump. Flange bolts when used, should be loosely 
installed, and the pipe alignment checked. When the 
alignment is satisfactory, tighten the flange bolts 
alternately until all are firmly secured. 

FLANGE 
BOLTS 

INCORRECT 

CORRECT 

PROPER NATURAL 
ALIGNMENT 

FIGURE 4. PIPE ALIG!\MENT 

The outlet p1pmg should include a horizontal check 
vah'e ;u1d a gate valve. The check valve should be 
located between the gate valve and the pump dis­
charge piping. The check valve protects against a 
reverse flow of the liquid if the driver fails. The 

2 

gate valve provides a means of throttling the pump's 
discharge. The gate valve should be nearly closed 
when starting the pump, because a centrifugal pump 
requires much less power with the gate valve closed 
than it does with the gate valve open. The gate 
valve also is dosed when the pump is shut down for 
rPpair:. or inspertinn. 

MOUNTING THE PUMP. There are several methods 
of mounting vertical pumps to the foundations. The 
method of mounting that you choose will be based on 
your specific 1·equireme11ts. 

CURB RINGS AND SOLE PLATES. In some applica­
tions, it may be desirable to use a curb ring for 
mountin~ your pump. 

A curb rin~ can be either rectangular or circular. 
The curb ring should have sufficient clearance at the 
inside diameter to allow passage of all sections of 
the pump located below the support plate. 

0 

CURB 
RING 

FIGURE 5. INSTALLATION OF RECTANGULAR 
CURB RING 
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FIGURE 6. INSTALLATION OF CIRCULAR 
CURB HING 
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FOU:--: DAT ION. The foundation for your pump should 
be lleavy enough to withstand any vibration or stress 
(•11countered during pump operation. 

Tlw 111011111in~ holtH t>r 1,1tud11 for Ila, curb rlnl( should 
bt- 1mbedded in concrete and accurately located per 
the applicable Aurora dimension sheet. Foundation 
bolts should be inclosed by a sleeve two to four 
di;,.meters larger than the bolt to allow movement 
for proper alignment with the curb ring. 

LEVELING THE CURB RING. The curb ring should 
be set in place and leveled with shims. The mount­
ing face of the curb ring is machined to an even flat 
surface and can be easily leveled with a spirit level. 
When the curb ring is leveled the foundation bolts 
should be tightened, but not too firmly. Waste mate­
rial should be stuffed into the sleeves around the 
foundation bolts, to prevent grout from filling the 
sleeves during grouting. 

GROUTING THE INSTALLATION. Grouting the curb 
ring prevents lateral movement of the ring and im­
proves the vibration absorbing characteristics of the 
foundation. A wooden dam should be constructed 
around the sole plate to contain the grout while it is 
being poured. When a curb ring is to be used above 
the floor line it is necessary to construct a dam 
around the outside diameter of the ring to contain 
the grout. The entire area around the outside di­
ameter of a curb ring should be filled, with a non­
shrinJ.:able grout. The grout should be puddled 
frequently to remove any air bubbles from it. 

The len,ling shims should be grouted in place. Allow 
time for the grout to set, usually from 42 to 72 hours 
after pouring, before proceeding with the installation. 
/uter the grout has set, the curb ring levelness 
should again be checked and the foundation bolts 
firmly tightened down. 

BASIN COVERS. Basin covers may be set in con­
crete either with or without a curb ring or they may 
be bolted to the top flange of a cast iron or steel 
basin. The pump may be mounted directly to the 
b.i.,:,in cover on installations where the cover is not 
too large. On installations where the basin cover is 
laq_.::t. the pump normally is mounted on an oval 
pump plate which permits removal of the pump from 
tile basrn without removing the entire basin cover. 

PHEPARil\'G TO INSTALL THE PUMP. Your wet 
pit pump is usually shipped in more than one crate. 
The pump is shipped completely assembled along 
witl1 accessory equipment such as float controls, 
motor controllers and high water alarms in one 
crate and the pump motor in another. An exception 
to this is when the length of the pump or the method 
of transportation makes it necessary to ship in more 
tl1an two crates. 

The pt:mp and motor should be uncrated at this time. 
All wr:ipping materials should be checked for small 
p:1rts that were shipped separately. Adequate sup­
p,;rt should be provided at intervals along the length 
(•f !hf· pump as the crate is removed. 

If your installation requires a basin cover, the cover 
should be lowered on to the basin properly orientated 
to the outlet connections and securely bolted in place. 

INSTALLING THE PUMP. If the pump cannot be 
lowf'rcd into the basin as a complPte unit, it is nec­
essary to assemble it by stages. To do this, the 
liquid Pntl l\!'!lll'lllhly mul'lt flrHt be l(}w«•r<id Into the 
haslu lwfore the n•st of the pump can be assembled. 
A rope sling should be secured about the pump cas­
ing and the liquid end assembly carefully lowered 
into the basin while guiding the lengths of support 
piping through the basin cover opening. The liquid 
end assembly should be lowered far enough to bring 
the top of the support pipe within a foot or so of the 
top of the base plate. Additional sections of piping 
and shafting should be assembled as follows: 

a. Slide a line shaft bearing down the pump shaft 
with the tapped opening toward the upper end, until it 
seats a~ainst the flange of the first section of support 
piping. 

b. Thuad a shaft coupling onto the threaded end of 
one sh:1{t until the shaft is visible through the small 
hole drilled through the middle of the coupling. 
Thrcacl the next length of shafting into the coupling. 

NOTE 

Do not use pipe wrenches on the shafting; it 
is not necessary to firmly tighten the shafts 
in their couplings because the torque of the 
pump motor will tighten them during opera­
tions. 

c. If the line shaft bearing is to be lubricated 
through a oil or grease line, locate the bearing as 
required to align the tapped opening with the lubri­
cant piping. Install a support pipe gasket against the 
pipe flanr;e, and lower the next section of support 
piping into place. Align the vent openings with the 
tapped opening in the line shaft bearing, and bolt the 
support pipe together. If required, install a 1/8" 
nipple in the tap opening of the line bearing and con­
nect it to the lubrication piping. 

d. If necessary, assemble a discharge pipe coupling 
onto the threaded end of the previous section of dis­
charge piping and thread the next section of piping 
into the coupling. Tighten the discharge piping with 
a pipe wrmch. Each subsequent section of shafting 
support piping and discharge piping should be in­
stalled in this manner. As each successive section 
of piping and shafting is installed, the pump should 
be lowered by stages into the basin. 

e. At the same time that the additional lengths of 
piping and shafting are being assembled, the addi­
tional sections of float control rod should be as­
sembled. This is accomplished by installing suc­
cessive lenhrt.hs onto the threaded rod couplings. The 
lower float stop should be assembled to the rod with 
the flat side downward at the required distance from 
the liquid end. The float should be slipped onto the 
rod, and the upper float stop, flat side up, installed 
at the required distance from the bottom of the rod. 

f. In a like manner, install lubrication piping and 
pressurization lines as required by your application. 

After all of the piping has been assembled, a locknut 
should be installed on the upper end of the discharge 
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pipe and tht pump oval plate lov:ertd into position. 
l'cisitwn the gaskets on the support pipe flanre, and 
slide th(• lower h1,ad into place. The lower head 
should be positioned so that access to the ~rease 
fittmg will not be obstructed by the discharge, lu­
l>l"ir:\tion, or pressurization piping, or the float con­
trol. Bolt the lower head to the pump oval plate. 
/\ssc·111b!E' the- rPmainini;i locknut ovPr the• uppt•r end 
,if lhl· d.isch:1rgc pipe. Carefully all~n and position 
th(' discharge pipe and tighten down the locknut on 
either side of the pump oval plate. It is essential 
that no strain be placed on either the discharge 
piping or the pump casing. Therefore it is neces­
sary that alignment of the discharge piping should be 
donf: with great care. Any strain on the discharge 
piping may force the support pipe and shafting out of 
line and result in overloading the pump motor. 

Assemble the float control mechanism to the pump 
o\'al plate and align the switch arm with the end of 
the float rod. Set the upper end lower float rod stops 
approximately 3/4" above and below the arm. 

A~:!"cmble mw-half of the flexible coupling with its 
l-;1·y lo lhP motor clriv!'shafl. There ls a clearance 
bet ween the top of the pump shaft and the end fare of 
the motor driveshaft when the motor is installed. 
Accordingly, the coupling halves must be secured to 
the motor shaft above the recess surfaces of the 
lower coupling half. Place the coupling insert in the 
luwer couplrng half on the pump shaft, and lower the 
motor into place engaging the upper coupling half 
with U1e lower half and the coupling insert. Locate 
thc0 motor as required for the most convenient con­
nect1011s of the electrical leads and bolt it in place. 
Adjust the lower coupling half until the ends of the 
dogs in the lower half are approximately 1/8'' from 
th(' recessed surface of the upper half. 

The pump motor, upper head, and lower head have 
reg-ister fits which combined with accurate location 
uf th(' pump base plate, make it unnecessary to align 
th(' flexible coupling at installation of the pump. 

Conm•ct thf: outlet piping to the pump disch~rge 
piping. For ahovt· ground discharge, two 45" elb 0iws 
and flange connection a re i::atisfactory. Check the 
outlet piping to make sure it is properly supported 
and lines up correctly b£'fore connecting it to the 
disch:1rge of th!: pump. Misalignment of the piping 
can impose unnl·c•psq:11·y loads on the dJschargl' elbow 
and c•an ,~au,:t: <11,-101·!1011 and Htrain of the support 
piping and shafting of tht pump which can result in 
vibration, uneven bearing wear, or damage to the 
pump. 

Connect the electrical wiring to the pump motor. the 
motor controller, float control and any other elec­
trical accessories that were provided with your 
pump. Wiring instruction provided with the compo­
nents should be followed exactly. 

Conrwct flushing or pressurization water lines if 
required. Connect any vent piping to the basin 
cover. 

Refer to the applicable maintenance manual for lu­
brication of liquid end hearings, head bearings, and 
intermediate shaft heariugs. 

PHESTAHTlNG INSTHUCTION. Close the gate valve 
in the outlet piping. RotatP the pump shaft by hand 
to see that it turns freely without binding. Fill the 
basin to a depth at least sufficient to raise the float 
off the lower float stop and to cover the pump casing. 
Activate the float control arm and, as the pump mo­
tor starts, check the direction of rotation. The cor­
rect rotation is shown by the arrow on the lower 
head. As the pump motor approaches full speed 
open the outlf:t piping gate valve slowly. 

I 
Measure the effective discharge head by inserting a 
pressure rauge in any convenient place in the dis­
charge head piping nPar the pump discharge outlet. 
The pounds per square inch (P .S.I.) reading can be 
converted to feet or head by multiplying by 2.31 and 
adding the heighl of the• gauge above the basin 
liquid lt-vel as mc·asured in feet. The result should 
be within IO';; of the uame plate head feet reading. 
Any wide \'ariatinn from the head feet reading, can 
cause early failun• of pump bearings, and should be 
L'lllTtTlt•d i n11nediately. lie for to the applicable 
trouble shontin;~ chart for your pump. 

I 
I 
I 
I 

TYPICAL 
ONLY 

After se\'eral minutes of operation, the pump should 
be ope1·ating a quiet, vibrationless speed and neither 
the head bea1·in~ nor the motor casing should be ex­
ceedingly warm to the touch. 

Shut down the pump and make sure that all bolts se­
curin~ the pump, the pump oval plate and the basin 

FlGllRE 7. INSTALLING FLEXIBLE COUPLI~G cnvn arc firmly tif:htl'lll'd <l<>wn. 
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laJSTflUCIION K1ANUJ\L 

CENTRIFUGAL PUMP OPERATION. Centnfugal 
pumps operate under a WHIP range of conditions. 
The pump you have selected exactly fits your spe­
cific requirements. Befon· putting your pump int" 
operation however. there are certain basic gruund 
rules that have to be followed to assure m:ix1 mum 
efficiency, long pump life. aJJd marntenauce fret· 
service. 

Centrifugal pumps should never be started or run 
dry. Ope rating a pump dry can ca use burning of the 
packings or seal, resultu,g Ill ctistruction of thl' pack­
ings or seals, and possible scoring of the pump shaft. 
To prevent the pump from being run dry, the pump 
should be primed before stanmg it. 

A centrifugal pump should not be throttlecl, or the 
volume controlled on the suct10n side of the pump. 
Throttling the pump on the suction side. not only re­
duces the capacity, but also reduces pump effinency, 
and more important, can cause serious damage to 
the pump due to cavitation. C:ivitation occurs when 
the pressure :it any point 111sici(• the pump clru11s h<'­
low the \'apor pressure of the liquid. The liquicl 
flashes ancl furms vapor bubblrs. Th<'SP lmbblPs 
move along with the liquid into a higher pressurt> 
area. where the bubbles collapse or implode cn~atrng 
an :irea of low pressure. The implosion phenPmenon 
is characterized by a crackling noise and sometimes 
by loud knocking as the vapor bubbles are collapsed. 
RE:petition of this action causes a wearing away of 
the metal on the impeller and other parts of the 
pump, and if allowed to continue can result in sPn­
ous damage to the pump. 

Pump capacity Call be effectively controlled b~· use 
of a thrnttling valve in the discharge piping. Most 
centrifugal pumps Call be operated for brief 1wriods 
of time with the throttling valve closed without build­
ing up excessive pressure ur overloadrng tlw clnve 
unit. In fact, a cent rifup:al pump ope rating agarnst a 
closed discharge line at its rated capacit~·. actuall:,· 
requires less power to optrate than it does when the 
throttling valve is open. 

The pump should ne\'er be started with the throttling 
valve completely closed however because a condition 
of water hammer could exist. The condition of water 
hammer is caused by an increase in pressure due to 
changes in velocity of the liquid flowing through the 
pipe line. When the velocity is changed by closing a 
valve or by some other means, the magnitude of the 
pressure produced is frequently much greater than 
the static pressure on the line, and may cause rup­
ture or damage to the pump, piping, or fittings. 
Water hammer may be controlled by re6ruhting valve 
closure, or the use of relief valves and slow cl()sing 

OPERATION 
CE f!TRI FUGAL PUMP 

011 pu111ps t•qu1pp(•d with paC'k111gs. thl"re should be 
s11Jti<•lf•11t l<·ak:1!..'.(· fl-"111 the pa<·king to msure lubn­
(';Jll"ll .,J till' pa('k111g and effective euuhng uf the 
stuff111!' lli,x. Tllf' p:1<'k111g ~lands should alwa~·s lw 
adJUSlt•d <·Vt·11l:, a11d 11111 tw, tightly. Over t1ghte11rng 
tlu· p:l<'killJ'. C':111 g<·1wra1<· l1Pat wtuch will burn the 
p:H'klllg a11d cause scoring of the: shaft. makrng JI 

11P<'l'Ssa1·y 111 n·pl:H·<· hoth tlw shaft and the packings. 

Ad1·quat<· Jll'!'C:lllll1JIIS sh.,ulcl be taken to prevent 
frp<•Zlll!!, ()f liquid Ill tllf' JllllllJl when the pump IS nnt Ill 

IJJ)l'Lill!Jll. Jf llll'J'f• I.S :Jll:',' p11ss11Ji1Jty 11f freez111g. tlK 
,vater should bf' drained off by removal of the plugs 
JH·1•VHll·d in tht· pump casrng. 

All llluuntmg bults and piping cunnect1011s must be 
finnlr tight<'necl tu p1·event excessive vibration, leak­
age. and p()ssible damage tu the pump. The mount­
mg b 1>lts are partic'ularly impc,rtant. If they are not 
firm!\· tightened. the base plate upon which the pump 
is 1rnnmH·cl ma\' llcfleet. causing a n11sahgnment of 
th,· JllllllJJ and the driver. 

STAHTI!',G THt 1-'UM P. In unler tu start your 
Jllllllfl. 11 will llrst lw ll('('CSSary to Jll'lllW it. 

PHIMING THE Pl'MP. Your pump will not operate 
sat1sfa('torilv until it is pnmecl. All air must be 

SUCTION 

check valves. 
1.2.10-17 

FIGUHE 1. PHJMJ~G BY HAND 
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~.THIFUGAL PUJ\11' Ol'EHATJO:--. 

, xpr·llecl lr,,m the surtllJn piping ancl pump casing, 

.111CI replacui b:, the liquicl to be pumped. There are 

!:-c·vPral mrthuds •JI pr1111ing pumps. The one you se­

l•·ct will dC'pencl t,n \"()Ur speeifie rpquirements. 

11 ooriFJ) SITTJO'.\ l'l!ll\lJNG. This llH'th11d (lj 

J>111u1u~ a pu1111, 1,.., r1·l:1t1vt•l~· b1111ple. Tlw llqu1<I 
!,,,uH'E- 1s J,J('at<•d alJOVt- the pump. and all that 1s 

1H•cessan· t,, prime, the pump 1s to open the air vent 

valv<· or plug III the pump casrng. and to crack the 
~ate valve, 111 the suction line. The suction line and 

111111111 sl!,,ulll Ile !11lt•d slt1wl:,· until a steady stream "f 
l1qu1cl 1s observed flow111g from the air vent. Afte1· 

\,,ur pump 1s UJJL·ratrng. II 1s r0,·umme11ded that th<' 

air vent v:ilw or plug be opened again to insure that 

all all' has been expl'llPd from the pump casing. 

DISCHARGE 

l -LIQUID _;::._ .~-
r~~ SUPPLY __ --
1 ...-_=----~--

GATE 
VALVE 

F!Gt;HE 2. FLOODED SUCTJO:-; PRIMING 

FOOT VALVE PHJ;\ll~G. A foot valve can be used 
1«1· pnming un surt1l,n lift appl1l'at1nns. The foot 

\·aln· l"cated at the bottom end or foot of the suction 

r---·------ ------------------------
1 DISCHA~GE 

LIQUID SUPPLY 

_l 
~ 

FOOT VALVE 

,---------------------------.... 

OUTLET 

INLETS 

FIGUHE 4. FOOT VALVE CUTAWAY 

piping, functions as a check valve which allows flow 

in 0110 direction only, toward the pump. 

Initial priming is accomplished by completely filling 
the suction piping and pump casing with the liquid to 

be pumped. This can be done by removing the air 
vent valve or plug at the top of the pump casing, and 
inserting a pipe nipple in the orifice with an appro­

priate increaser to accommodate a hose connection . 

A priming line can also be inserted in the discharge 
piping between the check valve and the pump, or the 

priming can be done with a bucket and funnel. The 

important thing is to completely fill the suction pipe 

and pump casing with liquid. 

When the pump is started, the vacuum created by 

pumping the priminv; fluid, combined with atmos-

11heric pressure in the liquid well, forces liquid into 
the suction piping, thus opening the valve and keeping 

it open until the pump is shut down. When the pump 
is shut clown, the liquicl being pumped reverses its 
flow causing the valve to c-lose. The liquid is now 

trapped in the suctiou piping and pump casing, thus 
maintaining a prime on the pump. 

VACUUM PHIMING. Vacuum priming consists of re­

moving air from the pump casing and suction piping, 

and drawing liquid into them by means of a vacuum 

creating device. The types of vacuum equipment 

range from a simple hand pump to complex central 

priming systems. Your speeific priming require­

ments will govern what type of vacuum primer you 

use. 

AIR EJECTOR. One type of vacuum primer is the 

air ejector. If liquid w1der pressure, or steam is 

available, an ejector can be used. The ejector is 

connected to the air vent orifice. A stream of the 

ejecting medium is passed through the ejector cre­

ating a vacuum in the ejector, and drawing air from 
the pump casing and suction piping. When liquid 

flows steadily from the ejector discharge pipe, the 

FIGURE 3. PRll\lL"\G WITH A FOOT VALVE pump is primed .. 
1.2.10-18 
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''- :~THI FU CAL l'C:\1 P OPER,\ TIO:---: 
_, 

:1.duct"r. Tl,:~ tYJ)E- 11f pr1111er is c11mprisecl uf a 
l1q1;1d 11 ,zzl(· ancl an 111ductor at th(' fc,,,t PIHi uf th(· 

c:\wll•J11 JJ:;1111g. The n<>zZlL' and 111ductor an· con-
1wr t('(I t•, :i l11gll prc·ssurp liquid suppl\' suC'h as a 
, 11·.- watr·1 sr•1·v1cL 

Till· J>UlllJ• is pnmed IJy "Jll'nllli-', till' valvl' lll th!' 
1,1·,·s stJr(' lin( . This wi 11 a JI, ,w the· llquicl tn flow 
1 lir, ,u~i, ti&(• 11, ,zzl .. and into the 111d11C't1iL Tht· Vf'­

l"1·Jt,· ,,j tlw h1gl1 JJJ"l'SS\IH· liquid drives thP liquid 
11,1,, 111,· suct1-n1 piping and up to tlw pump. thus com-
1,l, lllll'. tlH· jlrlllllllg Ujlf'ratwn. 

l'USITIO:- UF lJlSCIIAHGE GATE VALVE Wl!Et,; 
:-iTAHTI:---:G. ThC' cl1sC'harge gate· valve shnulcl par-
11:dJY IH· dus;ccl when a l11:,;l1 ur medium head een-
1 nlug~d pump 1s started. bPcausP this tvpe of pump 
!i·qu1res 111ul'i1 kss p,,wer with thl' 1,?;ate valve dusecl, 
1l1a11 wli(•II it 1s opPratecl at ratnl capacit~· ancl head 
w11h tlH d1scl:an,l ~ate val\'e "pen. As soon as the 

pump 1s up t" r,p(·rati11g speed. the discharge gate 
valv(, sli()uld lll' ,,prm'cl tr, tlw clesired position. 

POSITION OF SlJCTIO:-; PIPING GATE VALVE, In 
flornl1·d i-;1u-t11>11 apJiiH·;1t11J11::;, llll' 1:atl' valve is opened 
at tlw 111111· tl1(• pump 1s lwwg primed, and will re­
ma111 opl'11 l"I' s1art111g a11d <J(Jl'ratio11. 

COOI.AJl;T VALVES. Valves in the cooling liquid 
l111e shnuld b1· uJJCnl·d prwr to the pump's being 
started. and will remain open while the pump is in 
operation. unkss it is llf•sirable to check the rate of 
leakav;e from the stuffing box. 

SHUTTIJl;G DOW!\ THE PVMP. To shut down your 
pum1J, simply dust· thl' dis('harge gate valve and shut 
down the motDr. If it is necessary for the pump to 
marnt:iin its prime whi!L' lt is shut down, it is ad­
visablr· to install eitlwr a foot valve or a check valve 
Ill till' SU('tiCJII JJlj)illg. 

1.2.10-19 



ltJSTRUC~flOt~ fu1At~UAL 
TROUBLESHOOTING 
CENTRIFUGAL PUA1P 

Your Aurora Pump has been engineered and care­
fully selected for your application. It should pro­
vide years of trouble-free servire. HowevE:!r, any 
piece of machinery is subject to wear and occaswnal 
malfunctions. 

To help you quickly isolate and rectify any mal­
function the following troubleshooting chart has been 
prepared. 

Frequent use of the chart tc1 dcterm inc the cause of 
minor operating problems may prevent a major prob­
lem or possible breakdown of your pump. 

L---------------------------____ ,,_ 

SE(li0~5 ITE'/1 
DATED JUNE 19!,S 
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CENT UGAL pt:1\fP TROUHU:Sl!OOTI~G 

------- ---------- ·----- -----~--- -----------~----- -------------------, 
THOL'BLE 
---------· 

1. Pump fails lo prime 
or loses its prime 

2. No discharge from 
pump 

3. Pump does not de­
liver rated capacity 

4. Insufficient pressure 

PHOBABLE CAUSE 
---

a. Air leaks in suction 
lines 

b. Suction strainer is 
clogged 

c. Suction lift is too high 

d. T)c(ective priming valve 
e. Defective packing or 

seal 

a. Pump is not properly 
primed 

b. Total head is too high 

c. Driver is not operating 
at rated speed 

d. Impeller or discharge 
line is clogged 

e. Wrong direction of ro­
tation 

i. Pump is vapor bound 

REMEDY 
--+-----~-- ·-------------·---------- -

a. 

b. 

c. 

d. 
e. 

a. 

b. 

ClPan a11rl tigLlen all suction connec­
tions; relocate suction inlet in liquid 
source 
Remove dirt, leaves or other material 
from strainer. 
Re-evaluate pump requirements and 
correct suction conditions accordingly. 
Consult your local Aurora Pump Sales 
Office. 
RPplac:e val\'e, 
Replace packing or seal. 

Reprinw the pump; refer to priming 
troubles and remedies. 
Re-evaluate !,cad calculations; meas­
ure elevation differences between 
pump and liquid source, and pump and 
discharge point. Consult your local 
Aurora Pump Sales Office. 

c. Check volta[-.'.e of electric motor; check 
steam pressure· of steam turbine; 
check eng-ine R.P.M."s. Refer to ap­
plicable -maintenance manuals for 
possible troubles and corrective ac­
tion. 

d. Back flu.sh pump to clear obstruction; 
disassembk pt1mp and/or piping and 
remov<' ol.Jstruc-tinn. 

e. Check wirin{.: a~ainst diagram on motor 
name plate and in controller; reverse 
any two power leads on a three-phase 
motor; n•place a single phase motor. 

f. Provide additional pressure on liquid 
being pumped by elevating liquid 
source or pressurizing the supply tank. 

--------------------+----- ------ ----------------------l 

a. 

b. 

C. 

ct. 

e. 

f. 
g. 

h. 
i. 

Pump is not properly 
primed 
Suction lift is too 
high 
Excessive air in 
liquid 
Air leakage through 
stuffing box 
Driver is not operating 
at rated speed 
Impeller is clogged 
Wearing rings are 
worn 
Impeller is damaged 
Pump is \'apor 
1.>,.xmd 

a. EXCC'SSi\"e a.ir in liquid 
b. Dri ,·e is not operating at 

ratC'd speed 
c. \\'rong direction or ro­

t:ition 
d. Total head is too high 
e. Wrarin(:_ rin(.:S are 

worn 
f. lmpC'IIC'1· is damaged 
g. C:isin~ psket is de­

!C'rtiYe allowing inter­
nal le :ik:ige 

h. Liquid is vaporizing 

a. See 2.a. above. 

b. See 1.c. above. 

C. See 1.a. above. 

d. See 1.e. above. 

e. See 2.c. abr,ve. 

f. See 2.d. above. 
g. Replace wearing rings. 

h. Replace impeller. 
i. See 2.f. above. 

--f-- --------------------------

a. SC'e 3.c. above. 
b. See 2.c. above. 

c. See 2.e. above. 

d. See 2.b. above. 
e. See 3.g. above. 

f. See 3.h. al10\'e. 
g. Replace ('asi11g {.:asket. 

h. SeP 2.f. ahovl· . 
..___ _______________ _J_ _______________ L__ _______________________ _ 
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l'E:\ l'H!Fl'l;AL Pl':,1P THOL'l\l ES! Tl~,G 

--- --·- ------------ ·----
THOUBLE l'HOBABLE CAUSE REfvfEDY 

·- -- ----·--------------- ----"-- --- ---·-- - ---·-- - ----- ·-·-- ------- - - ---- -· -- ·-·- ---------·----

5. Pump starts then 
st,ips pumping 

6. Excessive power 
consumption 

7. Pump is noisy or has 
excessive vibration 

a. Air leaks in suctwn 
line 

b. Air pocket in suction 
line 

c. Water seal line ls 
plugged 

d, Excessive air in 
liquid 

e. Suction lift too 
high 

f. Defective packing or 
seal 

g. Pump is vapor 
bound 

a. Speed is too high 

b. Wrong direction of 
rotation 

c. Total head is too 
high 

d. Total head is too 
low 

e. Impeller is clogged 
f. Impeller is binding 

g. Motor shaft is bent or 
worn 

h. Driver and pump are 
misaligned 

i. Power frame shaft is 
bent 

j. Wearing rings are 
worn 

k. Packing is incorrectly 
installed 

a. Magnetic hum 
b. Motor bearings are 

worn 
c. Foreign material in im­

peller 
d. Impeller is binding 
e. Motor shaft is bent or 

worn 
f. Driver :rnd pump are 

misaligned 
g. Power frame shaft is 

bent 
h. Foundation is not rigid 

i. Worn bearing in power 
frame 

j. Impeller is damaged 
k. Lack of lubrication in 

power frame 
1. Pump is not properly 

leveled 
m. Piping is not supported 

n. Pump is cavitating 

a. St·e I .a. above. 

b. Reprime the pump; eliminate air 
pocket conditions. 

c. Remove obstruction from water line. 

d. See l .a. above. 

e. See l .c. above. 

f. See 1.e. above. 

g. See 2.f. above. 

a. Internal electric motor wiring is in­
correct; replace motor; refer to ap­
plicable driver maintenance manuals 
for possible troubles and corrective 
action. 

b. See 2.e. above. 

c. See 2.b. above. 

d. Re-evaluate head conditions; correct 
as required. Consult your local 
Aurora Pump Sales Office. 

e. See 2.d. above. 
f. Relieve strain on casing; adjust im-

peller clearance. 
g. Replace motor shaft. 

h. Reali~ driver with pump. 

i. Replace shaft. 

j. See 3.g. above. 

k. Install packings correctly; replace if 
necessary. 

a. Consult motor manufacturer. 
b. Replace bearings. 

c. Remove foreign material. 

d. See 6. f. a hove. 
e. See 6.~. :ilmve. 

f. SCl' 6.h. above. 

g. See 6.i. above. 

h. Strengthen foundation; change method 
of mounting pump unit. 

i. R('place bearing. 

j. See 3.h. above. 
k. Lubricate power frame bearings; re­

place bearings if damaged. 
I. Check levelness of pump. 

m. Provide support for suction and dis­
charge piping. 

n. Re-evaluate pump application; consult 
local Aurora Pump Sales Office. 

~---____________ _J. ______________ ----'~-----·--------------~ 
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SEC 1 ,ori 5 IT EM 3 
DATED JJNE 1968 

-----------~----· 

INSTRUCIIOf~ i1Af~UAL 
TROUBLESHOOTING 

ELECTRIC MOTOR ......,,__ ______________________ _ 

The following troubleshooting chart is furnished to 
you as part of Aurora Pump's continuing efforts to 
provide total service to their customers. 

The troubles or symptoms, their probable causes and 
. the suggested remedies contained in this trouble­

shooting chart will aid you in quickly determining and 
correcting most problems as they occur. It is not 

/ 

the intent of Aurora Pump to replace the recommen­
dations of the motor manufacturer as to operation 
and maintenance. Rather, this chart is offered as 
a supplement to such data. Any specific questions 
or problems regarding your motor should be directed 
lo the manufacturer of the motor. Be sure lo supply 
the relevant data from the motor nameplate when 
inquiring about motor service or maintenance. 

1£' 1'11,M AURl1RA PUMf~ 

AUAORA 0 ILLINOIS 1.2.10-23 



LL 1 · l'HIC :\lOTOH THOUlLESIIOOTL~G 

SYMPTOM PROBABLE CAUSE SUGGESTED REMEDY 

Motor does not start 1. Break in power supply circuit -- 1. Close break in circuit --
a. Blown or defective primary fuses a. Check voltage across all phases above -or operll'rl cl rc-ult-brC'akerA the disconnect switch. Replace fuses 

or nisct circuit-breakers as neces-
sary. 

b. Blown or defective secondary b. Check voltage across all phases be-
fuses or opened circuit-breakers low disconnect switch (with dis-

connect switch closed). Replace 
fuses or reset circuit7breal-:ers as 
necessary. 

2. Open control cirruit -- 2. Complete the control circuit --
a. Overload trips are open a. Push reset button. 
b. Defective holding coil in magnetic b. Push start button and allow sufficient 

switch lime for operation of time delay, if 
used, then check voltage across 
magnetic holding coil. If correct volt-
age is measured, coil is defective. If 
no voltage is measured, control cir-
cuit is open. 

C. Loose or poor ronnertions in c. Make visual inspection of all connec-
control circuit lions and re-tighten as necessary. 

3. Magnetic switch closes 3. Check switch operation 
a. Poor switch contact a. Open manual disconnect switch, close 

magnetic switch by hand and examine 
contactors and springs. 

b. Open cirruil in contr0l panel b. Check voltage at Tl-T2-T3. 
c. Open circuits in lead to motor c. Check voltage at leads to outlet box. 
d. Leads improperly connected d. Check lead numbers and connections. 

Motor fails to come 1. Low or incorrect voltage 1. Check voltage Tl-T2-T3 in control panel 

up to speed and at motor leads in outlet box. 
2. Incorrect c0nnection at motor 2. Check for proper lead connections at 

motor, compare with connection diagram -on motor. 
3. Overload - Mechanical 3. Check impeller setting. Check for locked 

or tight shaft. 
4. Overload - Hydraulic 4. Check impeller setting. Check GPM 

against pump capacity and head. 

Motor runs hot 1. Inadequate Yentilation 1. Assure adequate supply of fresh air. 
Check air blast through motor by feeling 
air discharge at bottom of motor. 

2. Overlo:id 2. Check load with ammeter. 
3. Un1Jal:u1cpd supply voll:i~<' 3. Check supply voltage with voltmeter. 

Motor vibrates 1. Heads haft misaligned 1. Remove top drive coupling and check 
alignment of motor to pump. 

2. Worn sh:ift bearings or bent shaft 2. Disconnect motor from pump and run 
motor only to determine source of vib-
ration. 

3. Hydraulic- disturbance in discharge 3. Check isolation joint in discharge piping 
piping near pump head. 

4. Unbalancc•rl rotor assembly 4. Balance rotor. 
5. Motor not mc•unted securely 5. Secure properly and check alignment. 

Motor noisy 1. Worn thrust bc>aring 1. Remove dust cover, rotate rotor by hand 
and make visual examination of balls and 
races. (Bearing noise is usually accom-
panied by high frequency vibration.) 

2. Elertriral noise 2. Most motors are electrically noisy dur-
ing the starting period. The noise should 
diminish as the motor reaches full speed. -Incorrect rotation 1. Incorrect connections 1. Refer to connection diagram and re-con-
nect according to instructions. 

2 1.2.10-24 



- l.2.11 Oil Sump Pump 

1.2.11.l Identification 

Tag Number Description 

P714 Oil Sump Pump 

1.2.11.2 Description 

Manufacturer: Gorman-Rupp Co. 
Mansfield, Ohio 

Part no: Model 81 1/4 A-X 1/2 

Spec no: DOE !Mg. 40M7006S, CP 9 

Material: 

1.2.11.3 Prescribed Service 

Oil 

1.2.11.4 Vendor 

- Gorman-Rupp Company 

1.2.11.5 Special Cautions 

See Gorman-Rupp Manual (following) 

1.2.11.6 Period Service 

See Gorman-Rupp Manual (following) 

1.2.11.7 Parts List 

See Gorman-Rupp Manual ( fo 11 owing ) 

1.2.11.8 Special Tools 

None 

1.2.11.9 Maintenance 

See Gorman-Rupp Manual (following) 

1.2.11.10 Acceptance Test 

None 

-
1.2.11-1 
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-
GORMAN-RUPP SELF-PRIMING 

LECTRIC-MOTOR-DRIVEN, POWER-TAKE.;OfF DRIVEN, 

-✓ 

Ar~D PEDESTAL-MOUNTED CENTRIFUGAL PUMPS 

Includes Pumps in Model 10, 30, 80, 90, 0, and T Series 

-

G1fi1°THE GORMAN-RUPP COMPANY. MANSFIELD, OHIO -
GORMAN-RUPP GORMAN RUPP OF CAN AD A Lt MI TED • ST. T HOM AS. 0 NT AR IO. CAN AD A ---·-••U .. 

1.2.11·2 
February 1968 
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EXPLODED VI~ 
INDIVIDUAL PART NUMBER FOR THESE MODELS 

IDENT. 
NO. PART NAME 

COMMON 
PARTNUMBER 81'/,A3-E1/3 

81'1,AJ-E½ 

. 
81 '/• A3-X 1 / 3 81 ½D3-E½ 81½D3-X½ 
81'/,A3-X'l2 81½D3-E3/4 81 ½D3-X3/4 

81 ½D3-E1 81½D3-X1 

1 IMPELLER 
6030 

4 INTERMEDIATE BRACKET 5 711 

12 WEAR PLATE 7181 

13 HOUSING 
5709 

16 VANE PLATE 5708 

18 JAM NUT OC-07-S DC-07-S 

19-13 GASKET 
5709-G 

30 SEAL COMPLETE S-765 S-765 

34 SEAL WASHER 6087 6087 

38 "O" RING S-461 

95 CARRING HANDLE 549-8 549-B 

110 STRAINER 
11194 

183 IMPELLER ADJ. SHIMS 5889 5889 

6030 6479 6479 
5711 6103-B 6103-8 
7181 
5709 6477 6477 -
5708 6478 6478 
DC-07-S DC-07-S DC-07-S 
5709-GA 6103-G 6103-GA 
S-765 S-765 S-765 
6087 6087 6087 
S-461 S-300 S-300 
549-B 549-B 549-B 

11194-A 
5889 5889 5889 

SM-40-80 

-
GORMAN-RUPP . Mansfield, Ohio • St. Thomas, Ontario 

1.2.11-4 Printed in U. 5. A. 
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EXPLODED VIEW 

IDENT. 
NO. 

1 
4 
13 

-

16 ,a 
, 9-13 
30 

-

34 
38 
95 
157 
183 

SM-50-80 

PART NAME 

IMPELLER 
INTEFiMEDIATE 
HOUSING 
VANE PLATE 
JAM NUT 
GASKET 

- SEAL ASSY. 
SEAL WASHER 
"O" RING 
CARRYING HANDLE 
CORD ASSY. 
IMPELLER SHIMS 

16 

---------------~-- -

COMMON 
PART NUMBER 

6030 
5711 
5709 
5708-A 
AT-07-5 
5709-G 
S-765 
6087 
$-461 
549-B 

5889 

INDIVIDUAL PART NUMBER FOR THESE MODELS 

811/,AB·E 1/3 

6030 
5711 
5709 
5708-A 
AT-07-S 
5709-G 
S-765 
6087 
S-461 
549-B 
4843 
5889 

811/,A6·X 1 /3 

6030 
5711 
5709 
5708-A 
AT-07-S 
5709-G 
S-765 
6087 
S-461 
549-B 

5889 

GORMAN-RUPP • Mansfield, Ohio • St. Thomas, Ontario 
1.2.11-5 Printed in U. S. A. 
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1. GENERAL 

These instructions provi.de general information 
for users of Gorman-Rupp ::,elf-priming elec­
tric motor-driven, power-take -off driven (PTO), 
and pedestal mounted centrif-.igal pumps. The 
instructions cover inspection. installation. op­
eration and maintenance. Due to the numerous 
pump variations and applications. it is impos­
sible to cover every detail of every application; 
however. the Gorman-Rupp Company, upon 
request, will gladly provide any spec 1fic in­
formation not included in this manual. When 
requesting information or ordering parts. please 
provide the complete pump model number. 
serial number, and any pertinent details con­
cerning the pump application. Address requests 
to: 

The Gorman-Rupp Company 
P.O.Box1217 
Mansfield, Ohio 

2. DESCRIPTION 

44902 

a. General. This manual covers Gorman-Rupp 
electric motor-driven, power-take-off driven 
and pedestal mounted self-priming, centrifugal 
pumps in the Model 10, 30, 80, 90, 0 and T 
series. Once a self-priming pump is filled 
with liquid, it will continue to reprime each 
time it is started without the use of atL--:iliary 
priming devices. Pumps are constructed with 
open or enclosed type impellers depending on 
their application (see Figure 1). Pumps in the 
0 Series use enclosed impellers: all other 
pumps covered in this manual use the open 
type impeller. Open impellers are used in 
pumps designed for medium heads and liquids 
which contain entrained solids. Closed impellers 
are primarily used in pumps designed for 
pumping clean liquids at high heads and high 
discharge pressures. 

b. Drive. Gorman-Rupp pumps are driven by 
either close coupling or nexible coup!ing to a 
power source. through a power-take-off (PTO) 
or through a V-belt drive. In the close coupling 
method, the pump impeller is mounted either 
directly on the motor shaft or on an adapter 
shait which is directly coupled to the motor 

1.2.11-7 

shaft. The flexible coupling method couples 
the pump shaft to a separate motor shaft through 
an external coupling device. The flexible coupling 
method is used exclusively on fixed installations 
and pedestal mounted pumps. The po·.ver-t.l.k.e­
off method uses a gear box and a univE-rsal 
assembly to couple the pump to a tractor or 
other suitable driving equipment. The V -belt 
drive system uses either a single V-l.Jelt or a 
matched set of belts to transfer rotational power 
from the p0wer source to the pump. 

c. Seals 

(l) General. The shaft seals used in Gorman­
Rupp pumps are classified as mechani­
cal type seals and stuffing box seals (see 
Figure 2). Mechanical seals obtain sP:iling 
action by mechanical contact between the 
polished surface:s of a rotating e Jement 
and a stationary element. Stuffing box 

OPEN IMPELLIR 

ENCLOSED IMPELLER 

Figure 1. Types of impellers. 

1 



type seals obtain sealing action by stuffing 
a cavity, c::i.lled a stuffing box. with a 
packing material. The packing material 
is compressed snu~ly by a packin!Z 11:land 
to s~al tht area bdween the pump :;haft 
and the housing. 

( 2) Mechanical Seals 

(a) The Gorman-Rupp grease-lubricated 
mechanical seal h:i.s two separate sets 
of seal elements for positive sealing 
at both ends. The seal is automatically 
lubricated by a spring-loaded grease 
cup mounted on the seal plate of 
the pump. 

(b) Ttie John Crane self-lubricated me­
chanical seal has a single set of 
sealing elements and is normally 
used in pumps designed to handle 
volatile liquids. The seal obtains its 
lubrication from the material of the 
sealing elements. 

(c) The oil-lubricated mechanical seal is 
similar to the self-lubricated seal 
except that the oil- lubricated seal is 
manufactured by Gorman-Rupp and 
uses carboloy se:iling faces. 

I GORMAN-RUPP) 
GREASHUBR I CATED 
MECHANICAL SHAFT 
SEAL 

!JOHN CRANEI 
SELF-LUBRICATED 
l\,ECHAN I CAL SEAL 

I 

"" 
(3) Stuffing Box Seals 

(a) The solid packed stuffing box uses 
a single set of pac:kings which are 
partially lubricated by allowing a 
slight leakage from the pump to 
saturate the packing material. In 
addition. the packings may be grease­
lubricated or.oil-lubricated. 

(b) The packing and lantern ring stuffing 
bax uses t'wo sets of packings sepa­
rated by a lantern ring. The lantern 
ring guides liquid from the pump 
around the shaft to seal off air leak­
:i.ge and lubricate the packings. In 
addition. the packings may be grease­
or oil-lubricated. 

(c) In both types of stuffing box seals, 
a packing gland compresses the pack­
ings in the pump. The packing gland 
can be adjusted to control the amount 
of leakage from the pump (see para­
graph 17). This adjustment is critical. 
If the gland is too tight, excessive 
wear of the packing and shaft sleeve 
will result. If the gland is too loose. 
excessive leakage will limit the pump­
ing efficiency. 

SOLID PACKED 
STUFFING BOX 

PACKING & LANTERN 
RING STUFFING BOX 

Figure 2. Seals used in Gorman-Rupp pumps. 
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3. GENERAL 

All pumps are inspected and tested before 

stupment. However, since damage will some­

t :mes occur during shipment, give the pump a 

.:ood visual inspection before putting it into 

service. In addition, gaskets have a tendency 

to dry out and shrink after testing and should 

be tightened before operating the pump. 

4. INSPECTION PROCEDURE 

::.i. Visually inspect the pump for d:image which 

n1ay have occurred during shipment. 

b. Read all tags on the pump and perform the 

duties indicated. 

c. On pumps with oil-lubricated bearings and 

se::.ils, replace the shipping plugs with the 

~rited plugs (shipped separately). 

--~- Check the pump for loose bolts, nuts, and 
other attaching hardware; tighten all loose 

.ittaching parts. 

;:;_ GENERAL 

This section provides a general outline of 

~nstallation practices which will provide the 

most efficient and trouble-free pump operation. 

In practical installations it may not always be 

possible to follow all of these p:-actices. In 

such cases. let good judgment and experience 

be the guide. Practices which are particularly 

h:umful to personnel or equipment are indi­

cated by WARNINGS and CAUTIONS respec­
tively. 

--· Abnormal operating conditions oftl'n re­
quire special procedures or eqmpment to 

CAUTION 

On pumps with suffing-hox type seals, 

do not tighten the packing gland before 

operation. If the seal leaks after the 
pump is put into operation, refer to 

paragraph 20c and tighten the gland. 

e. Rotate the pump through several revolutions 

by hand to assure that the motor and impeller 

rotate freely. Close-coupled pumps with elec­

tric motors can usually be turned by rotating 

the blades of the cooling fan. If the pump has 

a removable end plate, it can be turned by re­

moving the end plate and rotating the impeller. 

f. On pumps with electric motors, check the 

motor size and voltage requirements before 

installation to assure that proper power and 

wiring will be available at the operating site. 

g_ Refer to paragraph 17 and check for proper 

lubrication of the pump· . 

prevent pump damage. Consult the Gor­
man-Rupp Company when abnormal con­
ditions are encountered. 

6. LOCATION 

Locate the pump in an accessible place as 

close as possible to the liquid source. Keep 

the suction lift as low as practical. Select a 

site which is reasonably level to assure proper 

pump operation. If necessary to compensate 

for unlevel terrain. set the pump on a support 

strong enough to support its weight when filled 

with liquid and sPcure enough to minimize 

vibration. If the pump is power-take-off driven, 

allow enough room for parking the tractor or 

driving equipment. For pumps with electric 

3 
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mntors. m:i.ke sure that the corrl'ct pcn>,er is 
av:.i.ilJ.ble at the site for 0peratm~ the pump. 
If a PTO driven pump 1s to be ent;ine ctnven 
and operated in an enclosed area. pipe engine 
exhaust gasses to the outside and provide ade­
quate ventilation. 

WARNING 

Do not operate engine-driven PTO pumps 
in an enclosed area unless the exhaust 
gasses are piped to the outside and 
adequate ventilation is provided. Ex­
haust fumes contain carbon monoxide. 
a deadly poisonous gas. 

7. SUCTION AND DISCHARGE LINE 

a. General Considerations 

4 

( 1) When installing the suction and discharge 
lines, try to keep the lines as straight 
as possible to keep friction losses at a 
minimum. Fittings in pipe lines increase 
friction losses considerably. For example, 
a 90° elbvw in a 6-inch line presents 
about the same friction loss as 15 feet 
of straight pipe. When necessary to use 
eloows. use the long-radius type to mini­
mize friction loss. Use only gate-type 
valves in the lines since this type presents 
the least fricti0n loss. 

( 2) When connecting pipe lines to the pump. 
the connecting flange must be aligned 
exactly with the pump port. Never pull 
a line into place by tightening the flange 
bolts. Lines must be independently sup­
ported near the pump to avoid strain on 
the pump which could result in serious 
'>'ibration, decre:1sed bearing life. and in­
cre:.i.sed wear of the shaft sleeve and 
seal. Hose-type lines should also be sup­
ported to relie\·e the weight of the liquid. 
Supports must be strong enough to secure 
the line when it is under pressure and 
filled with liquid. 

(3) :\lost pumps are drilled and tapped for 
installation of discharge pressure and 
vacuum suction gages. If it is desired to 
mst:ill these g:i~es and the pump is not 
t:1j)ped. drill and tap the suction J.nd dis­
charge lines close to the pump before 
inst:-i.lling the lines. 

(4) Fib'1..lre 3 shows two pump installations. 
Figure 3A illustrates a pvorly-installed 
i:,ump and 3B illustrates a properly-in­
stalled pump. 

1.2.11.10 

b. Suction Line 

I ... 

(1) The suctiiJn line mJ.y be either pipe or 
hosL·. If hose is used. it must be the 
ri1.?;1d-walled. reinforced type to prevent 
collapsm~ under suction. 

( 2) The suct10n line must be as short and 
stra1~ht as possible and free of air 
pockets. When operating on a suction lift, 
the line must always slope from the liquid 
sourc<> up toward the pump. If the line 
slopes down at any place in the suction 
run. air pockets will be created which 
could prevent pump priming. If it is 
necessary to use reducers in the suction 
line. use eccentric reducers to avoid the 
creation of air pockets. Normally. valves 
are not installed in the suction line; how­
ever. if a particular application requin-s 
the use of a valve, install it with the 
valve Stt'm down or to either side to 
eliminate J.n air pocket in the stem. 

(3) To avoid clogging or damage to the 
pump. install a strainer on the end of the 
suction line. The strainer should have 
an opening of at least three to four times 
the diameter of the suction line. During 
operation it is normally necessary to 
clean the strainer periodically depending 
on the amount of solids in the liquid. 
Secure the end of the suction line in the 
liquid to prevent it from drawing itself 
to the bottom of the sump. 

(4) Carefully seal all connections in the 
suction line with pipe dope to provide an 
air-tight seal. Even a slight leak will 
reduce pumping efficiency under any con­
ditions and especially when operating with 
a high suction lift. 

(5) After installation of the suction line. in­
spect it carefully for potential leaks. 

c. Discharge Line 

(1) The discharge line may be either pipe 
or hose. 

(2) If a throttlrng valve is desired to control 
the liquid flow, install it in the discharge 
line. Use a gate-type valve which is as 
large as the largest pipe in the line in 
order to minimize friction losses. Never 
install a throttling valve in the suction 
line. 

(3) On high discharge heads. install a gate -
valve and a check valve in the discharge ~ 
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line near the pump. When the pump is 
stopped, the check valve protects the 
pump from excessive shock pressure and 
reverse rotation caused by backward flow 
of the liquid down the discharge line. It 
is not necessary to use a check valve on 
low discharge head applications. 

(4) If the height of the discharge line of 
the pump exceeds one half of the rated 
pump head (see applicable pump speci-

fication sheet). difficulty may be encoun­
tered when the pump is repriming. To 
allow the pump to reprime, install a 1 to 
1-1. 4-inch bypass line between the check 
valve and the pump. as shown in Figure 4. 
Install a shut-oH v:ilve in the line and 
direct the bypass !low to the sump. When 
repriming, open the valve in the bypass 
line so the pump will not have to prime 
against the weight of the liquid in the dis­
charge line. When the pump is primed arid 

A IMPROPER PUMP INSTALLATION 

WEIGHT OF PIPE 
AND LIQUID NOT 
SUPPORTED 

PUMP NOT LEVEL 
OR SECURE 

WEIGHT OF PIPE 
ANO LIOUIO 
ADEQUATELY 
SUPPORTED 

SUCTION LINE SLOPES 
DOWN TO PUMP 
CAUSING AIR POCKET 

NON-ECCENTRIC 
REDUCER USED 

TOO MANY ELBOWS AND 
FITTINGS IN SUCTION 
AND DISCHARGE LINES 

SUCTION LINE 
TOO LONG 

IN SUCTION LINE 

THROTTLE AND 
CHECK VALVES 
INSTALLED IN 
SUCTION LINE 

NO STRAINER ON 
SUCTION UNE 

B PROPER PUMP INSTALLATION 

THROTTLE AND CHECK 
VALVES INSTALLED IN 
DISCHARGE LINE 
(WHEN REQUiREDI 

ECCENTRIC TYPE 
REDUCER USED 
WHEN REQUIRED 
IN SUCTION LINE 

PUMP LEVEL ANO 
SECURELY SUPPORTED 

SUCTION LINE 
SLOPES UP TO 
PUMP PREVENTING 
AIR POCKETS 

LONG RADIUS 
ELBOWS USED 
EFFECTIVELY 

SUCTION LINE 
SHORT Ar~D 
DIRECT 

STRAINER USED ON 
SUCTION LINE 

Figure 3. Examples of proper and improper pump installation. 
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liquid 1s flowing steadily from the byp:iss 

line. close the bypass valve to direct all 

of the pumped liquid into the disch:irge 

line. 

(5) Do not terminate the disrharge lim· :it 

a level which is lower than that of the 

fluid being pumped unless a flow restricter 

is used in the line. If a now restricter 

is not used. a syphoning action could 

result. causing damage to the pump. 

8. SUMP PUMPING CONSIDERATIONS 

a. Liquid inflow into a sump should never 

• discharge near the · suction inlet of the pump. 

The flow from the fill pipe carries air down 

into the sump. Air will reduce pumping effi­

ciency if it enters the suction line. If it is 

necessary to have the fill pipe and the suction 

inlet close together, install a baffle in the 

sump ar0und the spill area to allow entrained 

air to escape before the liquid is dra\\"Tl into 

the suction line (see Figure 5). 

b. When two suction lines are used in one 

sump. instail the inlets at least three feet 

apart. If the suction inlets are too close together, 

the flow paths may interact reducing the effi­

ciency of one or both pumps (see Figure 6). 

9. PEDESTAL MOUNTED PUMPS 

a. General 

( 1) The alignment of a pedestal mounted pump 

and its power source is of extreme im-

portance for trouble-free mechanical op­

eration. In either flexible coupling driven 

or V-belt driven systems, the driver and 

pump must be mounted so that the driver 

and pump shafts are aligned and parallel 

to each other. If the driver was mounted 

at Gorman- Rupp, the unit was in align­

ment before it was shipped. Since align­

ment can be lost during shipment, it 

should be checked and realigned, if nec­

essary. 

( 2) Before checking alignment, tighten down 

the foundation bolts. Check to make sure 

that the pump casing feet, bearing housing 

feet. and the driver mounting bolts are 

tightly secured. 

b. Gap and Angular Alignment of Coupling­

Driven Pumps 

(1) To check the angular misalignment of 

spider insert type couplings, use calipers 

to measure the dimension at four places 

on the circumference of the outer ends of 

the coupling hub at 90-degree intervals. 

The normal gap between coupling hubs is 

indicated in Figure 7. The coupling is in 

alignment when the coupling hubs are the 

same distance apart at all points. Adjust­

ments may be made by loosening the hold­

down bolts and shifting the driver and 

pump or shimming as required. 

(2) To check the angular misalignment of 

couplings other than the spider insert 

type, insert a feeler gage or taper gage 

CHECK 
VALVE 

BYPASS 
SHUTOFF 
VALVE 

THROTTLf 
VALVE 

/777' 

Figure 4. Installation of bypass line for high discharge heads. 
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POOR 

[NTRAINfO Al R ENTERS 
PUMP SUCTION LINE 
WHEN INLIT IS TOO 
CLOSE TO FILL PIPE 

\ ' 

GOOD 

[NTRAINfO AIR IS 
El IMINATfD FROM 
SUCTION LINE BY 
USE OF BAFFLI 

Figure 5. Eliminating entrained air caused by a fill pipe. 

POOR 

FLOW PATHS INTERACT 
WHEN SUCTION LINES 
ARE TOO CLOSE TOGETHER 

GOOD 

FLOW PATHS ARE INDEPENDENT 
W!i£N SUCTION LINES ARE 
PROPERLY SEPARATED 

Figure 6. Using two pumps in the same sump. 

between the coupling halves at four points 
on the circumference of the coupling at 
90-degree intervals. The normal gap be­
twern coupling- hubs is given in Figure 7. 
The coupling is in alignment when meas­
urements show the same distance between 
coupli;-1g hubs at all points. Chain type 
couplings will allow the chain to be free 
and not binding- when in alignment. Ad­
Justments may be made by loosening the 
hold-dov.n bolts and shifting the position 
of the driver and pump or by shimming 
as required. 

c. Parallel Alignment of Coupling-Driven 
Pumps. Check parallel alignment by laying a 

straightedge across both coupling rims at the 
top, bottom and sides. The coupling is in 
horizontal parallel alignment when the straight­
edge rests evenly on both halves of the coupling. 
Use a feeler gage between the coupling and 
straightedge to measure the amount of mis­
alignment. Add shims under the rtriver or pump 
mounting feet as required to correct misalign­
ment. 

1.2.11-13 

CAUTION 

Adjusting the alignment in one direction 
may alter the alignment in another 
direction. Check each procedure after 
making any alignment alterations. 
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DIST. BETWEEN SHAFTS 
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--, 

COUPLING TABLE 

MFG. NO. 

I •09S 

l•lOO 
I .1~0 

0-4016-A 

0-5016-A 

0-601&-A 

0-J32~ 

~100 
C-300 

&-F 
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M 

-
G..,bln11 .. 
Fall< .. 

,..,,.,,_ 
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5-65 ti". 
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S-43 1-l't 

S-41 1,r-; 

S-42 1,r.. 

S-66 211. 

S-67 3 

!.•82ti ¾ 

S•lOIJ 1 

S-573 21' 

S-579 31'! 

Figure 7. Checking alignment of flexible couplings. 
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L,, 
d .. -\li;nment of V-belt Driven Pumps. To 

!Jrew~nt E::xcessive V-belt wear and excessive 
power loss. it is very important that the drive A shafts of the power unit and the pump unit are w,,,-1,Jarallel and that the pulleys are properly aligned. 
Refer to Figure 8. Use a stra1~htedge along 
tile sides of the pulleys to assure tllat the drive 
pulleys of the V-belt system are properly 
allgned. For drive systems that employ two or 
more belts, make sure that the belts are a 

A. MISALIGNED -
SHAFTS NOT 
PARALLEL 

I...,· 

matched set. Unmatched belts will result in 
rapid belt wear. Provisi0ns must be made to 
pE-rmit belt tension adjustment. Tighten the 
belts in accordance with the belt manufacturer's 
instructions. Loose belts will result in slip­
page. Too tight belts will result in excessive 
power losses and possibly pri::mature bearing 
failure. Select pulleys that will provide the 
proper speed ratio. Overspeeding the pump may 
damage the pump and the power source. 

B. MISALIGNED -
PULLEYS NOT 
IN LINE 

C. PROPERLY ALIGNED • 
SHAFTS PARALUL AND 
PULLEYS IN LINE 

Figure 8. Alignment of V-belt driven pumps. 
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10. PU:'v1PS WITH POWER-TAKE-OFF 

DRIVES 

It is important that the universal assembly 

for power-take-off. pumps be aligned as closely 

as possible as shown in Figure 9. Miasalign­

ment of more than 15 degrees will cause ex­

cessive vibration and rapid wear. Misalignment 

can be corrected by changing the height of the 

pump with respect to the driving equipment 

by the proper use of supporting blocks. It is 

especially important that the pump be securely 

supported when using power-take-off drive. 

11. PUMPS WITH ELECTRIC MOTOR DRIVE 

Check the pump specification sheet or motor 

nameplate to determine the correct operating 

power. If it is necessary to install wiring to 

the operating site, take into account any additional 

electrical requirements at the installation in 

addition to the power requirements of the pump 

and install adequate wiring and circuit breakers 

in accordance with local codes. Install a ground 

wire on tht: pump and attach it to a suitable 

~round pnint such as a metal rod driven into 

the earth. 

WARNING 

Never operate an electric motor-driven 
pump without a ground. Serious injury 

or death by electrocution could result. 

12. PUMP ROTATION 

a. After installation of pumps driven by a 

three-phase electric motor, momentarily start 

the pump and check the direction of rotation. 

If the shaft, coupling, or V-belt is not visible, 

rotation can usually be determined by observing 

UNIVERSAL JO;HT ALIGNMENT (PTO Pumps) 

10 

Assembly of the c!r:ve ,;ha:1 is very im;;:irt'lnt. The universal shalt lugs mu:t be in line as shown. 

Figure C 

lt-'F'<'.C;i:~ INST ALLA TIOH 

PROPER INST ALLATIOH 

In lig.Jre B, !fee tractor and pump 

drive shafts are nor parallel. 
6.ngles 3 and 4 a~e not ec;,.,al. 

Rapid wear results. 

In figure C, an~les 3 and 4 are 

not equal. Ropid wear results. 

In figure D, the angles 1 are 

eqr.11 I, shafts ore parallel. 
Long life. 

In figure E, angles 2 areequal 

Low vibration. Long life. 

Figure 9. Alignment of universal assembly. 
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the motor cooling f:ln or, if the pump h::i.s a 
removable end plate. by ohsen1ng the impeller. 
The correct pump rotation is inchcated by an 
arrow on the pump casting. II the rotation is in­
correct, interchange any two of the three-phase 
wires on three-phase pumps to change the 
direction. 

b. On pumps with power-take-off drive. check 
to make sure that the driving equipment will 

13. PREPARATION FOR STARTING 

a. Make sure that the pump is properly in­
stalled. 

b. Refer to paragraph 17 and check that the 
pump is properly lubricated. 

c. The pump volute must be filled with liquid 
if the pump is being put into service for the 
first time, if the pump has been drained after 
the last period of operation. or if the pump has 
not been used for a considerable length of time 
and the liquid in the volute has evaporated. To 
fill the pump, open lhe volute fill cover or plug 
at the top of the pump casing and add clean 
liquid W1til the pump is full. In below-freezing 
conditions, use warm liquid to fill the pump 
and rotate the pump by hand to assure that the 
impeller is not frozen. Replace the volute fill 
cover or plug. 

CAUTION 

~ever operate a self-priming pump un­
less the volute is filled with liquid. The 
pump will not prime when dry. E:x'tended 
operation of a dry pump will destroy 
the seal assembly. 

d. If the pump uses a Gorman-Rupp grease­
lubricated mechanical seal, release the cross 
arm on the grease cup in order to provide 
lubrication for the seal (see paragraph 20b). 

14. STARTING 

a. Normal Discharge Heads. Starting pro­
c rdures will vary slightly de µending on the 
pump application and the type of drive used 

rntate thr! pump impeller in the correct direc­
tion before: connecting the universal assembly, 

CAUTION 

Never operate a pump in the reverse 
direction. In many pumps the impeller 
could unscrew from the shaft and cause 
serious damage to the pump. 

with the pump. Open any valves in the discharge 
line and start the drive unit. Once started, 
operate the pump at its maximum governed 
speed until it primes. Priming can be observed 
by a pressure indication on the discharge pres­
sure gage or by a noticeable decrease in pump 
speed. Depending on pumping conditions, the 
pump may not prime immediately since it is 
necessary to fill the suction line with liquid. 
If after a reasonable time the pump fails to 
prime, stop the pump and check the suction 
line carefully for leaks. After the pump has 
primed, reduce the pumping speed or close 
the throttling valve in the discharge line slightly 
in order to fill the discharge line slowly and 
avoid excessive shock pressure which could 
damage pipe ends, gaskets, sprinkJer heads, 
and any other fixtures connected to the line. 
When the discharge line has filled, adjust the 
pump speed and throttling valve for the required 
discharge pressure and flow rate. 

b. High Discharge Heads. If the discharge 
head in a pump application exceeds one-half of 
the rated pump head, a bypass line must be 
installed to enable the pump to reprime after 
it is stopped (see paragraph 7c(4) ). The priming 
operation is essentially the same as with normal 
discharge heads except that the throttling valve 
in the discharge line is closed and the bypass 
shutoff valve is open during priming. Once the 
pump has primed, open the throttling valve and 
close the bypass valve. 

c. Electric Motor-Driven Pumps. Electric 
motor-driven pumps are started by applying 
power to the pump by setting the circuit breaker 
in the line to the ON position. Before operating 
an electric motor pump, be sure that it is 

11 
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pr0perly grounded md that it will rotate in the 
correct direction (see paragraphs 11 and 12). 

d. PTO-Driven Pumps. When using a power­
t:i.ke-off from .'.l. tractor or olhPr similar driving 
unit, follow the unit manufacturer's rnstructions 
for operating the unit. Be sure that the unit 
will rotate the pump in the correct direction. 

15. OPERATING CHECKS 

a. In order to insure that the pump is operating 
j:Mperly it should be checked when first started 
and periodically thereafter to prevent minor 
problems from becoming major repair jobs. 

b. Check for any unusual noises or excessive 
\"ibration. Vibration ,1rill usually result when 
the pump or the suction and discharge lines 
are not adequately secured. 

c. Check all pump connections. the discharge 
line. and the pump shaft seal for evidence of 
le~1.kage. On pumps with stuffing box-type seals 
a very slight leakage is normal and desirable. 
Howe\·er, a steady leak should be investigated 
further (see paragraph 20c). 

ci. Check the pump for overheating. The pump 
could overheat if the throttle valve in the dis­
ch:irge line is closed. The pump should not be 
np,:,rated against a closed throttle valve for 
long periods of time. Although no serious harm 
1s normally done to the pump, the rotating 
:rnpeller can churn the liquid and generate 
heat, causing the liquid to boil and resulting 

17. GE~ERAL 

This section provides maintenance information 
for the lubrication. routine :idjustments. and 
checks to determine potential trouble. The ob­
Jective of this maintenance is to prevent trouble 
from developing :rnd to detect potential failures 
before they actually occur. 

18. MOTORS 

A large variety 0f motors are used to drive 
Gorman-Rupp pumps. Refer to the specific 
manual or specification sheet for maintenance 

in a vapor-locked condition. If this occurs. stop 
the pump and allow it to cool before rt:::mrwing 
the volute fill plate or plug. Refill the volute 
with cold liquid. 

e. Check the suction strainer and clean 1t if 
necessary from time to time during operation 
or if the pump flow rate begins to dee rease. 
Even though a strainer is used, small diameter 
metal solids may pass through it and cause 
damage to the pump. Be especially alert for 
unu.c;ual sounds when pumping liquids contain­
ing solids of this nature. 

16. STOPPING 

a. Reduce the pump speed (if possible) and 
stop the pump. 

b. In below-freezing conditions. remove the 
volute drain plug and drain the pump to avoid 
damage from freezing. After draining the volute. 
operate the pump for approximately one minute. 
This will remove any remaining liquid that 
could freeze the impeller to the wear plate or 
wear ring. 

c. If the pump has been pumping corrosive 
liquids or liquids containing a considerable 
amount of solids, open the drain plug and drain 
and flush out the pump thoroughly -.vith clean 
water. Sometimes large solids can plug the 
drain port, preventing the pump from completely 
draining. To prevent this, operate the pump at 
a slow speed while it is draining, or remove the 
end plate and flush out remaining solids with a 
hose. 

information for the motor used with a particular 
pump. 

19. BEARINGS 

a. General. The life of any bearing depends 
upon the care it is given. Most pumps use 
bearings which are grease lubricated when the 
pump is assembled and normally require no 
further lubrication until the pump is over­
hauled. On close-coupled pumps which have the 
impeller mounted directly on the motor shaft 
no pump bearings are used. Pedestal mounted 
or power-take-off driven pumps usually have 
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bearings in a beann~ h0using which require 
either grease or 011 lub::-ication. It is important 
that the proper grade of lubricant be used and 
that it is kept free of dirt, moisture, and other 
foreign material. 

b. Lubrication 

(1) Under normal operating conditions. 
grease-lubricated bearings have sufficient 
grease installed in the bearing housing 
for 5,000 hours of operation. Do not add 
grease sooner than required. Overgreas­
ing will cause excessive preloading and 
overheating which will shorten the bear­
ing life. When lubrication is required, 
use a good grade of number "0" pressure 
gun grease and fill the bearing cavity 
a ma.."<imum of 1.·· 3 full or enough grease 
to bring the level to just below,_the shaft. 
Do not overfill the housing. 

( 2) Under normal operating conditions, oil­
lubricated bearinss should be drained and 
refilled yearly; however, the oil level 
should be checked regularly. Do not oil 
sooner than required. Over-oiling will 
cause excessive preloading and overheat­
ing which Will shorten the bearing life. 
\\'hen lubrication is required, use a good 
grade SAE No. 30 motor oil. Fill the 
bearing housing through the plug on the 
top of the housin~ nearest to the engine 
(see Figure 10). Add oil until the level 
can just be seen through the oil level 
sight gage. Do not overfill the housing. 
Make sure that the vented fill plug in­
stalled in the housing is not clogged with 
dirt. 

c. Eearing Temperature 

( 1) All bearings operate at some tempera­
ture above that of the surrounding air 
due to heat gener:i.ted by rolling and drag 
friction. Ball be:i.rings can be oper:i.ted 
safely at temperatures up to at least 
180°F. However, temperatures up to 160°F 
are generally considered to be normal. 

12) Do not attempt to check the temperature 
of the bearing by hand. This is not an 
accurate check. Bearing temperatures 
can be measured :1ccurately by placing a 
contact-type thermometer against the 
frame or bearin~ housing. A stable tem­
perature is an in:iication of normal oper­
ation. This temperature should be re­
corded in a con\·enient place for future 
reference. 

(3) A sudden increase in tem1,erature is an 
indication of an impending failure and 
should be investigated. On grease-lubri­
c ated pumps :1dd one shot of grease to the 
bearing housing. If this does not irnmedi­
alC'ly n:rluce the temperature, do not add 
more grease since the bearing could be 
overlubricated. On oil-lubricated bear­
ings, check to see that the oil is of the 
proper viscosity and that the oil level is 
neither too high nor too low. Bearing 
overheating can also be caused by un­
necessary loads such as coupling mis­
alignment. excessi,·e vibration, or oper­
ating the pump against a closed discharge 
valve. 

(4) Occasionally. when pumps are first 
started, the bearings seem to run extreme­
ly hot. This high temperature is fre­
quently caused by grease or oil seals 
which are not completely seated and not 
by the bearings. As soon as the seals 
have seated. the tempe n.ture will drop 
to a normal level. 

20. SEALS 

a. Oil- Lubricated Mechanical Seal. The oil 
level in an oil-lubricated mechanical seal should 
be checked frequently. The cavity may become 
diluted with the liquid being pumped after two 
to three months of operation. When the oil 
becomes approximately 50 percent diluted or 
appears milky in color, drain the seal cavity 
and refill using SAE No. 30 motor oil (see Fig­
ure 10). Fill the seal cavity only until the oil 
level can be seen in the fill hole. Do not over­
fill the cavity. l\1n.ke sure that vented fill plug 
on top of the housing is not clogged with dirt. 
Use only non-detergent oil in seal cavities. 

b. Gorman-Rupp Grease-Lubricated Mechani­
cal Seals. The grease-lubricated mechanical 
seal applies grease to the seal from a spring­
lo:1ded grease cup. When the plunger bottoms 
on the grease cup cap, the grease cup must 
be refilled (see Figure 11). Use only a good, 
soft grade of ~o. 2 pressure gun grease Do 
not use a hard grease since it will not flow into 
the seal and seal failure may result. To fill 
the grease cup, turn the cross arm c!ockwise 
to raise the plunger and compress the spring. 
While in this position, the cup can be filled 
using a grease gun at the grease fitting on the 
top of the plunger. Fill the cup until grease 
comes out of the relief hole. The grease cup 
can also be filled by hand- by removing the cap. 
During pump operation, turn the cross arm 
counte re lockwise until it is at the top of the 
threaded plunger in order to apply spring pres-
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SEAL CAVITY 
DRAIN PLUG 

\. 

S[Al CAVITY 
FILL AND 
VENT PLUG 

BEARING 
FILL AND 
VENT PLUG 

BEARING 
CAVITY 
DRAIN 
PLUG 

OIL 
LEVEL 
SIGHT 
GAGE 

Figure 10. Fill and drain plugs for 
oil-lubricated bearings and seals. 

sure to the grease to automatically lubricate 

the seal. 

c. Stuffing Box Seals 

(1) Lubrication. Some stuffing box seals are 

lubricated by a spring-loaded grease cup 

in the same manner as the grease- lubn­

c ated seal. Refer to paragraph 20b for 

lubncation instructions. 

( 2) Leakage Adjustment. Excessive leakage 

may occur from a stuffing box seal if 

the packing gland is not properly secured. 

To adjust the gland. slightly loosen the 

nuts that secure the packing gland and 

then retighten them finger tight only. 

Start the pump and ti~hten evenly while 

the pump is pumping liquid. Do not tighten 

the gland so much that all leakage from 

the seal stops. A slight leakage from the 

seal is necessary for proper lubrication. 

After the gland is adjusted. the pump 

shaft should rotate freely by hand. If the 

shaft does not rotate easily. the gl:ind is 

too tight. If the seJ.l le:ik:1ge cannot be 

controlled by adjustin!! the packing gland. 

the packings must be replaced (see para­

graph 26). 
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Figure 11. Automatic lubricating 
grease cup. 

d. Air Leakage Test. The pump seal and gasket 

can be tested for air leaks using a vacuum 

gage. Install a pipe plug, which has been drilled 

and tapped for a 1/4-inch pipe thread, in the 

suction coupling of the pump, using pipe dope 

on the threads. Install a vacuum gage in the 

plug. Make sure that the pump is filled with 

liquid and start the pump. When at operating 

speed. the pump should pull a vacuum of 20 

inches or more to indicate that there are no 

air leaks in the seal or gaskets. Shut off the 

pump and observe whether the vacuum remains 

at the maximum developed by the pump. If the 

vacuum falls off rapidly, an air leak exists. 

Be sure that the leakage is not from the pipe 

plug or vacuum gage connection. 

21. POWER-TAKE-OFF GEARBOX 

under normal operating conditions. the oil 

in the PTO :·earbox should be drained and re­

filled yearly. Check the oil level regularly. 

When lubncation is required. remove the vented 

fill plug at the top of the housing and fill to the 

proper level using SAE No. 90 oil. Do not over­

fill the oearbox housing. The proper level is 

indicated"' on the tag on the gearbox housing. 

Make sure that the vented fill plug is not clogged 

with dirt. 
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22. GENERAL 

The construction of the pumps differs con­
siderably depending on the model number and 
model series. A typical exploded view of a 
self-priming pump is included in Figure 12 to 
.1ssist in disassembly and reassembly When 
o,·erhaulmg a pump, disassembly is normally 
required only to the exient neressary to inspect 
the impeller. impeller shaft. wear i,l:1te (if 
used), bearings (if used), ::rnd the seal assembly. 
_.;_fter disassembly, clean all metallic parts m 
a cleaning solvent and inspect for excessive 
wear. cracks. breaks. damaged thre::ids, and 
other damage. Replace all parts that are worn 
excessively or are otherwise damaged. Give 
p,,rticular :ittention, as applicable. to the items 
covered in the following paragraphs. 

23. GASKETS AND 0-RINGS 

a. Whenever a pump is overhauled. all gaskets 
should be replaced. However. if old gaskets 
must be reused, soak them in water to prevent 
them from drying out and shrinking. 

b. Inspect all 0-rings carefully: repl:lce any 
that are damaged. 

24. IMPELLERS, WEAR PLATES OR RINGS. 
AND CLEARANCES 

a. Impeller Removal. Impellers used on Gor­
man- Rupp pumps are either screwed onto 
threaded shafts or keyed to the shaft and secured 
with a nut. To remove threaded impellers. 
place a block of wood against the end of a \'ane 
and strike sharply with a hammer. The impeller 

will unscrew in the same direction as the pump 
runs. To remove keyed impellers, remove the 
nut and use a suitable puller. Use care when 
removing the impeller from a pump having a 
mechanical seal since the spring load of the seal 
nny cause the :mpeller to fly off the shaft when 
it i.s being removed. 

b. Open Impellers. Open impeller type pumps 
usually have a wear plate in front of the im­
peller vanes to minimize internal pump leakage 
(see Figure 13). This wear plate normally 
receives most of the wear. Pump efficiency 
will dee rease considerably when the clearance 
between the wear plate and the impeller exceeds 
that given in Figure 13. !'formally shims can 
be added" to bring the clearance within limits. 
Add shims until rubbing just starts to occur 
when the impeller and cover or end plate are 
secured in place. Then remove enough shims to 
back the impeller away from the wear plate 
or cover a distance of 0.015 inch. Install the 
cover and rotate the pump by hand to make 
sure that the impeller is not binding or scrap­
ing. Minor nicks on the edges of the impeller 
vanes can be removed by refinishing with a 
stone. If the impeller and wear pLlte are worn 
excessively. they must be replaced. After re­
placement of the impeller, wear plate, or im­
peller shaft. select shims to obt.J.in the proper 
clearance between the back oi the impeller and 
the pump ~:1sing. If the impeller scrapes when 
the cover is installed, add :mother gasket of 
sufficient thickness between the cover and the 
pump casing. 

c. Enclosed Impellers. Enrlosed impeiler type 
pumps use wearing rings to keep internal pump 
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182-61 
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!dent. 
No. 

1 
2 
8 
9 

11 
12 

19-2 
19-45 

19-137 
19-147 
19-172 

21 
22 
27 
61 
89 

101 
101-A 

16 

' 

27 22 21 

, 
2 184-1 183--1 19-2 89 

Ident. 

Part Name No. 

Impeller 128 

Volute 
137 

Pedestal 
147 

Shaft 
149 

Sleeve 
149-101 

Wear plate 163 

Gasket 
172-A 

Gasket 
172-B 

Gasket 
175-A 

Gasket 
181 

Gasket 
182-1 

Gland 
182-61 

Lantern ring 183-1 

Seal plate 184-1 

Flap valve 188-137 

Packing 188-147 

Bearing 189-137 

Bearing 189-147 

149 

11 
163 128 

17':rA 

8 

Part Name 

Bearing cap 
Cover plate 
End plate 
Slinger ring 
Retaining ring 
Clip 
Suction flange 
Discharge flange 
Vented plug 
Eye bolt 
Impeller screw 
Check valve pin 
Impeller shims 
Impeller washer 
Clamp bar 
Clamp bar 
Clamp bar screw 
Clamp bar screw 

Figure 12. Typical exploded view of a self-priming pump. 
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leakage at a mrn1mum (see Fig·..1re 13 ). When 
the cle:i.n.nce between the wearing rings and the 
impeller exceeds the limits shcnm in Figure 13 
the impeller and wearing n111:s must be rf'­
pL:lcf'd. In ~•nrlosPd irnpelkr p1Jlllp.s. add sl11111.s 
hehrnd the impeller to centE'r the unp~ller in 
the volute; that is, to obtain equal clearance 
between the front of the impeller J.nd the cover 
and between the back of the impeller and the 
pump casing. After installation of the cover. 
rotate the pump by hand to make sure that 
the impeller is not binding or scraping. 

25. BEARINGS 

a. A!te r removing the bearings and the shaft 
from the pump housing, clean them thoroughly 
by washing in cle:rning solvent. Dry the bearings 
with filtered compressed air and coat them with 
a light oil. 

CAUTION 

Bearings must be kept free of all dirt 
and foreign material. Dirt or foreign 
matter will greatly shorten bearing life.· 
Do not spin dry bearings. This may 

. 010" TO .015" 
ClIARANCE 

. 015" ON NEW PUMP . 
REPLACE WEAR PLATE OR 
IMPEUIR IF DIMENSION 

----j L- EXCEEDS . 035" 

Figure 13A. ImpPller clean.nces. 
(Open impeller) 

scr;:itch the balls or races ;rnd c::i.use 
premature bearing failure. 

h. At·an11(.!S ar<' ;1 light p1·£>s:, fit on tlw im­
peller sll:iit and a snug push fit in the housing.· 
If the shaft is worn so that the bearing slips 
on and off easily, the shaft must be replaced. 
The housing must be replaced if the bearings 
do not fit snugly. 

c. When installing bearings on the shaft, never 
press or hit against the outer race. balls, or 
ball cage. Press only on the inner race. When 
installing bearings in the housing, press against 
the outer race. 

d. After reassembly, lubricate the bearing 
housing in accordance with paragraph 19. 

26. STUFFING BOX SEALS 

a. The packings in stuffing box seals should 
be replaced at each overhaul or when excessive 
leakage occurs which cannot be stopped by ad­
justment. In some pumps the packings can be 
replaced without requiring complete disassem­
bly of the pump. In these pumps, the packing 

WEARING 
RING 

IMPELLIR 

.015" TYPICAL 
WHEN NEW. 
REPLACE WEAR­
ING RING ANDI 
OR IMPELLIR 
IF DIMENSION 
EXCEEDS .035". 

EQUAL 
CLEARANCES 

; S[AL ASSEMBLY 

ADD SHIMS 
TO PROVIDE 
EQUAL CL[AR­
AIIICES AT 
FROIIIT AND 
BACK OF 
IMPHL[R 

Figure 138. Impeller clear:i.nces. 
(Enclosed impeller) 
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,·:111 be remo\'ed ...tfter the g:Llnd has bren re­
n10ved by using a stiff piece of wire with a hook 
, >II the end. 

h. After removing the packin~s. clean out the 
stuffing box thoroughly. Dip the new packin~s 
111 nil before mstallatinn. On seals with a lan­
tern ring. install enough packing rings so that 
the lantern ring will be in line with the seal 
connection when packings are compressed (see 
Figure 14). Install the lantern ring and add 
enough packing rings to fill the remainder of 
the stuffing box. On se·als without a lantern 
ring. install enough parkings to fill the stuffing 
box. When installing packing rings. rotate 
each successive layer by 90 degrees to pre­
vent a leakage path through the joints. 

c. Install the packing gland and draw up the 
nuts evenly until they are snug. Back off the 
nuts and retighten them finger tight only. The 
~l.llld must be ::i.djusted while the pump is in 
•)µeration as described in paragraph 20c. 

27. GORMAN-RUPP GREASE-LUBRICATED 
'.\1ECHAN1CAL SEALS 

::i. Before removing the seal from the pump, 
ti ~hten the cross arm on the grease cup against 
the cover. This will prevent unused grease 
from squirting out of the cup when the seal is 
removed. 

PACKING 
GLAND 

SHAFT 
SLE:VE 

SEAL 
CONNECTION 

\ 

LAI\TERN 
RING IMPELLER 

SHll'v\S 

Figure 14. Cross section of a typical 
stuffing box seal. 
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b. Afkr removing the seal from the pump, 

dean metallic parts by ·,vashing in cleaning 
solvent. and dry thnrou~hly. Inspect the mating 
surfaces of the seal for wear. scoring, grooves, 
a.nd any other damage which could cause leak­
age. If any of the seal parts are worn, replace 
!ht> entire seal. Nr.ver mix new and old parts 
of the seal. Inspect the seal liner in the seal 
housing of the seal plate and replace it if it 
is worn or grooved. 

c. When installing the seal, take care to keep 
the seal parts free from dirt or foreign matter. 
Install the seal as shown in Figure 15. 

CAUTION 

Improper seal installation, marred 
mating surfaces, or dirt will cause the 
seal to leak when the pump is returned 
to service. 

d. After installation of the seal, refer to para­
graph 20 ::i.nd make sure that the grease cup is 
filled with the proper lubricant. 

28. SELF-LUBRICATED AND OIL-LUBRI­
CATED SEALS 

• 

a. After removing the seal from the pump, -
clean it by washing metallic parts in clean-
ing solvent. and dry thoroughly. Inspect the 
mating surfaces of the seal for wear, scoring, 
grooves. or any other damage which could 
cause leakage. If any of the seal parts are 
worn. replace the entire seal. Never mix new 
and old parts of a seal. Inspect the impeller 
shaft or shaft sleeve (when used) for nicks, 
scratches. scoring, or other damage. Replace 
a damaged shaft or shaft sleeve. 

b. When installing the seal, take care to keep 
the seal parts free from dirt and other foreign 
material. Install the seal in the pump as shown 
in Figure 16 or 17. 

CAUTION 

Improper s e al installation, mar red 
mating surfaces. or dirt will cause the 
seal to leak when the pump is returned 
to service. 

c. After installation of an oil-lubricated seal, 
refill the seal housing with the proper lubri- A 
cant as dC'scrihed in paragraph 20b. W 
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WHEN INSTALLING NEW PARTS, PLACE 
A LITTLE GREASE ON CONTACTING FLAT 
SURFACES OF STEEL AND BRONZE SEAL 
RINGS. DO NOT GET ANY GREASE ON 
NEOPRENE PACKING RINGS OR ON ANY 
ADJACENT METAL SURFACES. 

IMPELLER :ROTA TES) 

TO REMOVE IMPELLER 
FROM SHAFT PLACE BLOCK 
OF NODD AGAINST END 
OF A VANE AND STRIKE 
SHARPLY WITH A HAMMER. 
t'.ii'tLL£R UNSCREWS IN 
s;.ME DIRECTION THAT 
FU,'IP ~UNS. USE IMPELLER 
PULLir,G TOOL ON KEYED Sl-iAFTS. 

SEAL RING (ROTATES) 

ERCNZE SEAL CONE (STAilONARY) 

COMPRESSION GREASE CUP. 
US( ONLY SOFT PRESSURE • 
GUN GREASE. 

WASHER (STATIONARY) 

PACKING RING 
(NEOPRENE) (STATIONARY) 

BRONZE SEAL CONE (STATIONARY) 

BRASS LINER (DR SEAL 
HOUSING) !STATIONARY) 

CLEAN INSJDE SURFACE THOROUGHLY 
WITH GASOLINE BEFORE 
INSTALLING NEW PARTS. 

CAUTION! 

STEEL WASHER USED 
WHERE REQUIRED FOR 
PROPER SEAL SPftC:NG. 

THESE FACES LUBRICATED 
BY SEAL LUBRl(;ANT. 

PlACE SEAL RING WITH 
CHAMFER AGAINST SHOULDER 
OF SHAFT WHERE REQUIRED BY 
SHAFT SHOULDER RADIUS. 

SEAL RING (ROTATES) 

Figure 15. Installation of a typical grease-lubricated 
mechanical seal. 
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29. GENERAL 

This section provides general information use­
ful in diagnosing and correcting unsatisfactory 
operation or failure of the centrifugal pump. 
Each trouble symptom stated is followed by a 
list of probable causes of the trouble. The 
possible remedy recommended is described 
opposite the probable cause. 

30. PUMP FAILS TO PRIME 

Probable Cause 

Air leak in suction 
line 

Suction strainer 
clogged 

Lining of suction 
hose collapsed 

Foreign matter in 
suction foot valve 
( if used) or dis­
charge check valve 

Faulty seal or pump 
gasket 

Suction lift or dis­
charge head too 
high 

Pcssible Remedy 

Correct leak. 

Clean suction strainer. 

Replace suction hose. 

Clean valves. 

Check pump vacuum 
(par. 20d). 

Check installation (par. 
7). 

31. PL':VlP STOPS OR F.-~ILS TO DELIVER 
RATED FLOW OR PRESSURE 

Probable Cause 

Air leak in suction 
line 

Suction strainer 
plugged 

Suction intake not 
fully submerged 
or sump too 
small 

Possible Remedy 

Correct leak (par. 7). 

Clean suction strainer. 

Submerge suction in­
take and check in­
sta!lation (par. 8). 

Probable Cause 

Lining of suction 
hose collapsed 

Faulty seal or 
pump gasket 

Impeller clogged 

Impeller and or 
wearing rings 
or wear plate 
badly worn or 
broken 

Driven speed 
too low 

Suction lift or 
discharge head 
too high 

Wrong pump rotation 

Possible Remedy -

Replace suction hose. 

Check pump vacuum 
<par. 20d). 

Remove pump end plate 
(if used) and free im­
peller or disassemble 
pump :u1d repair. 

Readjust impeller or 
replace impeller and 
wear plate or wearing 
rings (par. 24). 

Check driving equip­
ment or power source 
of electric motor 
pumps. 

Check installation (par. 
7). 

Check pump rotation 
(par. 12). 

32. PUMP REQUIRES TOO ;\lUCH POWER 

Probable Cause 

Pump speed too high 

Liquid specific 
gravity too high 

Misaligned universal 
assembly (PTO 
pumps c.1ly) 

Misa!igm ct coupling 
(pedL'.stai mounted 
pumps only) 

Stuffing box seal 
adjusted too tight 

Possible Remedy 

Check driving equip­
ment. 

Cherk pump applicatic· 
on pump specification 
sheet. 

Check installation (par. 
10). 

Check alignment (p;.1.r. 
9). 

Readjust stuffing box 
(par. 20c). 

21 
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33. BEAHI~GS RUN TOO HO f 34. PUMP NOISY 

Prob:ible Cause P Jssible Remedy Probable Cause Possible Remedy 

Improper bearing C ,eek for proper type Cavitation Check installation for 
lubrication .lild level of bearing afr leaks in suction 

lubricant (par. 19). line (par. 7). 

Misaligned uni- Check installation (par. Impeller shaft bent Overhaul pump (par. 22). 
versa! assembly 10). 
(PTO pumps only) Rotating parts Overhaul pump (par. 22). 

:.lisaligned coupling Check alignment (par. 
binding, broken, 
or loose 

(pedestal mounted 9). 
pumps only) Bearings worn Overhaul pump (par. 22). 

Suction and dis- Check installation (par. Misaligned uni- Check installation (par. 
charge lines not 7). versal assemblv 10). 
supported, caus- (PTO pumps oniy) 
ing strain on 
pump Misaligned coupling Check alignment (par. 

Bearings worn 
(pedestal mounted 9). 

Overhaul pump (par. 22). pumps only) 

WARRANTY 

Pumping units manufactured by The G9rman-Rupp Company, Mansfield, Ohio 

are gu2~n1eed to be free from defects in material and workmanship for one year 

from date of shipment from factory in Mansfield, Ohio. The obligation under this 

Warranty, statutory or otherwise, is limited to replacement or repair at Mansfield, 

Ohio factory or at a point designated by Gorman-Rupp, of such pare as shall 

appear to us, upon in:)p~ion at such point, to have been defective in mat2rial or 

wcrk:nanship. 

Tnis Warranty does not obligate The Garman-Rupp Company to bear the cost of 

labor or tran~partation charges in connection with replacement or repair of defec­

tive pans; nor shall it apply to a pump upon which repairs or alterations have 

been made un:ess authorized by Gorman-Rupp. 

No warranty is made in respect to er.gines, motors or trade accessories, such being 

s..1bject to warrantiES of their respective manufacture~. 

In Submersible Pumps, pump and motor ore inte9ral and Submersibles a~e 

warranted as a unit. Since motor is subject to an important degree upon quality 

and performance of electrical controls, unit warranty is valid only when controls 

have been.specified and provided by Gorman-Rupp. 

No express implied or statutory warranty, other than herein set forth is made or 

authorized to be made by Gorman-Rupp. 

In no event shall The Gorman-Rupp Company be liable for con:;..~uential damages 

or contingent liabilities arising out of the failure of any Gorman-Rupp pump or 

parts the:eof to operate proper1y. 

THE GORMAN-RUPP COMPANY 

July 15, 1975 
1.2.11-27 Mansfield. Ohio 

( 



- 1 . 2. 12 Raw/Service Water Sump Pump 

1.2.12.1 Identification 

Tag Number 

P-715 

1.2.12.2 Description 

Pump 

Manufacturer: 

Part No: 

Motor 

Manufacturer: 

Frame: 

1.2.12.3 Prescribed Service 

1.2.12.4 Vendor 

Essco 

l.2.12.5 Procurement Specification 

DOE Spec 40M70065, CP9 

1.2.12.6 Piping Connections 

Description 

Submersible sump pump 

Essoo 
Los Angeles, CA 

Model VSS-3A 

Reliance 'Electric 
Cleveland, OH 

140TY 

DOE Drawing No. 40P7005133155, CP9 

l.2.12.7 Operation/Maintenance 

See following Essco Submersible Sewage Pumps and Reliance Electric 
Duty Master A-C Motors instructions. 

1.2.12-1 



BSSCO SUBMERSIBLE SEWAGE PUMPS - TYPE VSS 

(, 

ENGINEERS SALES-SERVICE CO., INC. ' 4935 TELEGRAPH ROAD • LOS ANGELES, CALIFORNIA 90022 

(2131 2111-2181 
Features 

PO BOX 7034S 

·Pump: Cast iron volute with smooth water- Submersible Sump Pump P715 
way to insure maximum sewage handling lOMWE Solar Thermal Central 
efficiency. Suction plate with integral Receiver Pi lot Plant 
legs elevates pump to permit flow int~o;,... ________ ~•• a ett, CA 92327 
impeller. Tongue-in-groove construe 10n P ,0, #C .M. -100-,08,~t-
insures perfect alignment of rotatin • ~ r::.'.·,,.i G \\ \/ 
element. ::t: \\r\ 1

1
, 

·- : . - ' 

i ,· • r· , ,, I , , 
•• J ; : 

i, 
Cu ,f'\ ,.· 

Impeller: Fully non-clog balanced d sign ~ ; i \
1

\~( H\P>-'< ).~ 198' ,, .. --:: 
of cast iron construction. o < ~ u••' 

.._ :::::: , Ci \J'-' • \ 
. t:: i ~ ,\:\hJL11U , 

Motor: Is air-filled with special o 1- ~ ~ < 
filled chamber protected by two mech ical~ ~ 0 

shaft seals. If outer seal should f iLt « ~ 
the inner seal safeguards the motor· ~i ~ o 
moisture enters this chamber. A·moi ~f 2 ~. 
sensing probe is furnished to warn o ~~ i ~ 
pending seal failure. This moisture d-l8 ~ 
tection alarm system, when furnished, ~~u ~ 
be operable in order to validate the cilcxi' ~ D,.. 

W LM - ~ .., 

warranty. Built-in thermal sensors a$~ w • ? 

Totally Submersible 
Non-Clog 
No Head Room Problem 
Close Coupled 
Perfect Alignment 
Indoor and Outdoor 

@ standard. Motors are Class I, Group S s;: s; i § 
UL df '"'lt b ~~a! 0 ~ . . approve or comp e e su mergenc -• b(o ~ i 

Installations 
Simple Installation 

and Removal 
Controls: Standard and special contr 1 ~ 
panels are available operated by any 
the following pilot devices: float switch, 
electrode or ESSCO bubble control. 

Suggested Specifications for Architects 
and Engineers: Furnish and install as 
shown on plans a Type VSS single (or duplex) 
submersible non-clog sewage ejector unit 
as manufactured by Engineers Sales-Service 
Co., Inc., Mod~l No. 3 A , each to 
deliver a minimum of 3y{ GPM at ~3 ft. '-. ~ ~1 ~/~ HP, 17t!i¥. RPM, 

~~~~/ ~,;&g2 ~~!\.:~J~~~r . 
. ~ ments of AS1M-A48-64, Class 30. 

~ Motor: Motor case and end brackets shall l·ll i 
be cast iron. The motor shaft shall be one-
piece 416 stainless steel through both /1 /) 9 ,12 
bearings with proper length to connect S·R No. ~r- File No . .:;,J3 z.___, 
directly to pump impeller. Motor shall contain Class B insulation with Class F 
materials rated for continuous duty in 40° C liquid. Motor shall be sized so the G nameplate horsepower is the actual continuous brake horsepower output without con­
sidering motor service factor. Motors shall be explosion-proof containing under­
writer's approved label. 

1.2.12-2 Bulletin E, Page 1 
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lOMWE Solar Thermal Central 
Re ce i ve r P i Io t P I an t 
Daggett, CA 92327 
P.O. #C.H.-100-089 

Type \"SS Submersible sei:.·age Pu:nps 
Performe1;1ce Curve \'SS-3-4 
Bulletin E-70 JS SC 0 

ENGINEERS SALES-SERVICE CO., INC. 4935 TELEGRAPH ROAO • LOS ANGELES, CALIFORNIA 90022 

P 0 BOX 703& 12131 2151-2181 

, I I 

....,1. I - ·---rsjj 
I 1 • t 

ENGINEERS SALES-SERVICE CO., I 
4 93 5 TE LE::;RAPM ROAD 

LOS ANGE U:S, CALIF'ORNIA 9 

ENGINEERS SALES-SERVICE CO., INC • 
4935 TELEGRAPH ROAD 

LOS ANGE LES, CALIF'O"NIA 90022 

: : •.••. 1 . . . . - . . . f----~--~rr··--~- -+-~ ~-------~----'--~- -'----' . -. ---- --·· . ______ , ---·- - -! ~~: __ i- :-- ; ~;-i~_;] 

-~...c.J.-~-'-; ->~·: _;~3 
··"-"· .:,;;.~:~ 

No_.: VSS4 
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BSSCO 
ENCIHEERS SRLES-SERYICE CO., INC. 
(213) 261-2181 

VSS-4 

CROSS 

VSS-3 

SECTION 

SEWAGE 

a PARTS 

PARTS LIST 

1 Pump casin& 69 Plate washers 
2 Impeller 69 Stand washers 
l 1mpt11er cap screw " (lbow washers 

' 1mptller wuher 69 flange washers 

' 1mptllt1 ker 11 Cason& elbow gasket 

22 Mulo, f.llJ ,.LICW~ 90 U1~rh.11.:c flan.:e 
22 t'l.dlr tap ,.t11:w,. 91 01~• harr,t" pipe a:a!.kel 
22 Slillnd tifP !i.Llt'W~ 95 C•song cll>IIW 
22 Elbow cap screws 96 Sland legs 
22 fl1n1e cap screws 101 Motor adaptor plate 
50 Elbow nuts 110 Motor 
~D fl•n1t nuls 124 Impeller hub spacer 

Spare parts availahlc 
from local stock. 

·-·--

. E 0 DISCHARGE 

\ 

rRAMCNO. A 8 C D [ f Ci ,--"---
i-1/1; ,,-114 14-1/2 I•-•,/~ vss-2" " 2 --· vss-,P II 6-1/li I,- I/Ii ' 14-1h 12-1/ll -

"'·ss-,• ,,-1/4 9-3/4 2v- 1/2 ' H-Vd 12-,14 10-1/z 
vss-i.,. I,- 1/4 9-3/4 20-1/2 4 H-5/d 12-7/8 10-3/8 
vss-4c 16-,11. 12-,11, 24-311. 4 1,3-1/8 15-3/8 12-7/8 
vss-;c ll-,/1; 12-3/4 25-3/8 5 i.,-1/8 15-3/8 12-7/8 

-vss-oc ll-3/); 12-3/4 25-3/8 ' t.3-1/i! 15-1/2 12-7/8 
\'SS-4[ 17-1/8 12-3/1; 25-1/2 4 48.3/4 15-3/8 12-7/8 
vss-~ 1·1-1/8 12-~/l; 2~-1/2 5 1,fl-1/4 ·~-,18 12-·1/li 
VSS-4£ 17-1/8 12-3/4 25-·,12 ' l,8-3/4 15-1/2 12-7/8 

DISCHARGE SIZES: 
- P 13" std.I also available with 2" discharee (specify VSS-2P) 

VSS-4A " lso available with 3" discharee (specify VSS-3A) 
VSS-4C 14" sld.l also with 5" discharge (specify VSS-5CI 
VSS-5C 15" std.I also available w1 · harge (specify VSS-6CI 
VSS-4E 14" std.I also available with 5" dischar . VSS-50 
VSS-5E 15" std.I also available wilh 6" discharee (specify 

Submersible Sump Purnp P715 
lOMWE Solar Thermal Central 
Re ce j ve r P i 1 o t P 1 an t 
Daggett, CA 92327 
P.O. #C.M.-100-089 -4935 TELEGRAPH ROAD • LOS ANGELES, CALI FORNI A 9002, 

PO BOX 7031 

EJECTORS 

LIST 

/ 

~ )----\--

-no 

-

-
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essco r· e -. ENGINEERS SALES-SERVICE CO., INC. 4935 TELEGRAPH ROAD • LOS ANGELES, CALIFORNIA 90022 

P.O. BOX 7036 12131 261-2181 

esscn vss-4 
CROSS 

Submersible Sump Pump P715 
IOMWE Solar Thermal Central 
Receiver Pi lot Plant 
Daggett, CA 92327 
P.O. #C.M.-100-089 

PARTS LIST 
1 Pump casing 19 Plate washers 
2 Impeller 19 Stand washers 
3 Impeller cap screw 69 Elbow washers 
4 Impeller washer 89 Flan1e washers 
I Impeller lley 77 Casini elbow 1asket 

22 Motor cap screws 90 Discharge fl1n1e 
22 Plate cap screws 91 Dlschar1e pipe 1asket 
22 Stand cap screws 95 Casing elbow 
22 Elbow cap screws 96 Stand legs 
n Flange cap screws 101 Motor adaptor plate 
50 Elbow nuts 110 Motor 
50 Flan1e nuts 124 Impeller hub spacer 

Spare parts available 
from local stock. 

VSS-3 SEWAGE EJECTORS 

SECTION 8 PARTS LIST 

110 

22 
90 
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Submersible Sevvage Pump Motors 
U L Listed for Use in Class I Group D Hazardous Locations in Air 

or Submersible in Water and Sewage 

• 1 /2 - 125 HP Polyphase 

• 3/4 - 5 HP Single Phase 

Submersible Sump Pump P715 
IOMWE Solar Thermal Central 
Receiver Pilot Plant 
Daggett, CA 92327 
P.O. #C.H.-100-089 

• Moisture Detector and Thermal 
Protection Standard 

• UL Listed Explosion-Proof for Hazardous 
Wet Pit Locations 

Facts About Wet Well Applications 

Available only to pump OEMs.Reliance Electric Duty Master 
submersible AC motors bring safety and reliability to sub­
mersible sewage wet well motor applications. 

Sewage wet wells are known to routinely contain explosive 
gases and vapors. (For a complete listing see Water Pollution 
Control Federation Manual of Practice No. 1. Safety and 
Wastewater Works, pages 44 & 45, 1975 edition.) 

Such locations are defined by the National Electric Code as 
Class I; Division I, Hazardous locations. Section 501-8 (a) of 
the NEC requires that motors be designed for the location 
e.g. explosion proof. 

The U.S. Department of Labor (OSHA) has classified all wet 
wells which handle wastewater containing organic matter as 
Clas_s I, Division I. Hazardous Locations 

For a listing of explosions occurring in wastewater collection 
system locations, see appendix b, NFPA bulletin No. 328. 
1975 edition. 

Reliance submersible motors are UL listed for Class I, Group D. 
in air or submersible in water or sewage duty. Motors 1 HP and 
larger include thermal devices as standard as required by 
Underwriters Laboratory. For motors less than 1 HP. labeled 
Class I. Group D. a cautionary nameplate will be supplied and 
is suitable only on applications where vapor or gas ignition 
t':lmperatures are 280°C. or above. 

Reliance Electric stocks common ratings through 40 HP 
continuous duty submerged in liquid, 15 minutes duty in air at 
nameplate horsepower, and continuous duty in air at a 
reduced load. Other designs through 125 HP and special 
continuous in air ratings are also available. 

Application of this motor product for continuous in-gases 
operation must be done in compliance with Reliance bulletin 
8-3629-7. 

The thermostats are automatic reset for use in normally closed 
circuit where the thermostat is connected in series with the 
holding coil of the magnetic starter. When excessive heat 
occurs, it causes the thermostat to open the circuit of the 
holding coil of the magnetic starter stopping the motor. 

Use of the thermostats is required and limited to control 
circuits in which the maximum current does not exceed the 

l .2.12-6 following values: 
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Volts 

110-220 
220-240 
440-490 
550-600 

Amps 

3.0 
1.5 
0.75 
0.6 

Inrush Amps 

30.0 
15.0 

7.5 
6.0 

The complete line of Duty Master Submersible Pump Motors 
,ncludes single phase motors from 3/4 to 5 HP and polyphase 

motors in 1 /2 to 125 HP ratings. Single phase motors have 

control panels which include auxiliary starting capacitors and 

connection terminal strip. All stock motors are dual voltage with 

reconnectable leads. 

Motor listing by Underwriters laboratories requires that any 

servicing of this product be done at a UL listed/Reliance 

approved service center. 

Standard NEMA Design B torque electrical designs are used 

throughout. Bearings are pre-lubricated at the factory and 

designed for a minimum B-10 life of 15,000 hours at design 

loads A locked shaft extension bearing prevents shaft 

movement and takes thrust loads in stride. 

Reliability is assured by complete pressure-proof design, plus 

a warning system. Corrosion-resistant cast iron end shields and 

frames are complemented with stainless steel hardware and 

shafts. Extra-long rabbet fits are protected with "O" ring seals, 

assuring a moisture-proof barrier against abrasive fluids. All 

leads are epoxy sealed. Two seals provide double protection for 

electrical parts. If the outer seal fails. the inner seal safeguards 

the motor while water enters the oil filled chamber. A moisture 

sensing probe detects the influx of water and warns of impend­

ing failure. The signal can be used to shut down the motor or 

simply to signal the need for preventative maintenance. Motors 

•

re rated thermally to NEMA MG1 -12-42. Thermal protection 

standard. Insulation is a special compatible Class B rated 

ystem with Class F components for long life. Special insulation 

systems. or seals, or '"O'" rings are available for high ambient 

applications. 

Easy Installation - Motor is supplied with thirty feet of multi­

conductor, power cable and control cable (1 ). with ground wire 

(2) as standard. Large chamber (3) speeds cable connection. 

Leads are reconnectable for dual voltage. Close coupling to 

pump eliminates alignment problems. Impeller mounts on motor 

stainless steel shaft (4). which also serves as pump shaft. Pump 

and motor assembly can be lowered into position as a single, 

compact unit. Special universal mounting flange (5) fits most 

standard pumps; modifications available for one size smaller 

flange. Small overall motor dimensions, through use of NEMA-T 

frame electrics. reduce space requirements. 

Long lasting internal components - Special Class B insulation 
system (6) with Class F materials rated for continuous duty in 

40°C. liqu,ds Thermal protection (7) standard on all motors. 

Conservatively rated locked antifriction bearings (8) for thrust 

loads. 

Complete environmental protection - Buna-N grommets (9). 

epoxy sealed leads (10), and butt spliced connectors (11) keep 

liquids from entering the top of the motor. All mating frame fits 

(12) have rabbet joints with a large overlap, as well as O-ring 

seals (13). End brackets (14) and frame (15) are corrosion­

res,stant cast iron. Smooth frame design unobstructed by ribs 

eliminates clogging of frame and makes cleaning easy. 

Hafdware (16) is stainless steel. Motor is designed for use in 

Class I Group D Hazardous Locations. Rubbing Faces (17) are 

&arbon and ceramic for corrosion resistance. Inner (18) and 

-uter seals (19) provide complete protection for motor internals. 

Both seals have stainless steel and Buna-N components. Sealed 

oil filled chamber (20) permits maximum combined depth and 

internal pump pressures of 200 p.s.i. Two moisture sensing 

probes· (21) warns of impending seal failure. The labyrinth 

slinger (22) provides Class I Group D enclosure and acts as a 

protective slinger for inner seal. 

10 
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SAMPLE SPECIFICATION 
Submersible Sewage Pump Motors 

Each submersible sewage pump shall be driven by a 
completely sealed electric submersible motor of ____ _ 
horsepower. ____ RPM. for operation on _____ _ 
volts. __________ phase ____ Hertz power The motor 
nameµlate horsepower rating shall not be exceeded by the 
brake horsepower requirements of the pump for the specified 
head and GPM conditions. 

The submersible pump motor shall be designed for a Class 1 
Group D, Division I hazardous location as defined by the 
National Electric Code. The unit shall be listed with Under­
writers Laboratories as Class 1, Group D. Division I, explosion­
proof. for installation in water or sewage. All electrical parts 
shall be housed in an air-filled cast iron, water-tight enclosure. 
The enclosure shall be sealed by the use of "O" rings and shall 
have rabbet joints with a large overlap. Cable leads shall be 
epoxy sealed. The motor shaft shall be stainless steel. 
impervious to the liquid and waste materials being handled. All 
external hardware including the motor nameplate shall also be 
made of stainless steel. 

Tandem seals, one inside an oil chamber and one outside. 
shall provide double protection for the electrical parts. Two 
moisture sensing probes shall be used to detect any influx of 
conductive liquid past the outer seal and provide ample warning 
of first seal failure. 

Bearings shall be prelubricated at the factory and designed 
for B 10 life of 15,000 hours. Shaft extension bearings shall be 
locked to prevent shaft movement and to take high thrust loads. 

Motor winding shall have a special Class B insulation system 
with Class F materials for extended motor life. Automatic reset, 
normally closed thermal overloads shall be installed in adjacent 
phases of the motor winding to provide the over-heating 
protection. 

Lifting eyes shall be cast into the motor housing and shall be 
of adequate strength to lift the entire pump motor assembly. 

RELIANCE ELECTRIC 
SUBMERSIBLE MOTOR 
FIVE YEAR WARRANTY 

1. Reliance• Duty Master• Tandem Seal Submersible Motor 1s 
warranted for a period of five years from date of shipment to 
the Original Buyer, to be free from defects in material and 
workmanship and to conform to any applicable drawings and 
specifications approved by Reliance Electric. 

2. The five year warranty is prorated as shown below: 
Parts will be replaced within the time period noted and 
Buyer will be invoiced at the percentage rate noted with 
price in effect at time of shipment.• 

Months from date of shipment to Original Buyer 
0-18 19-31 32-45 46-60 
0% 25% 50% 75% 

3. If within this period Reliance Electric receives from the 
Original Buyer written notice of any alleged defect in any 
such apparatus and. if the apparatus is found not to be in 
conformity with this warranty (the Buyer having provided 
Reliance a reasonable opportunity to perform any appropriate 
test thereon) Reliance will, at its option and expense, either 
repair the same or supply a replacement therefore. 

4. Reliance Electric, under either option, shall have the right to 
require the Original Buyer to deliver the apparatus for this 
purpose to a designated service center and the Orig i na I Buyer 
shall pay all charges for inbound and outbound transportation. 
Reliance shall pay only the direct and actual cost of apparatus 
repair or replacement as provided above. 

5. •Labor charges for in-warranty repairs performed by 
Reliance Electric or its designated Service Center shall be 
assumed by Reliance if the repair is completed within 18 
months from date of shipment to Original Buyer. 

6. On repaired motors, the warranty period shall be the residual 
of the Original motor supplied. 

7. The Duty Master Tandem Seal Submersible Motor has a 
double seal with a moisture detection system. The warranty, 
as applied, shall cover cost of replacement of the outer seal. 
In the event of failure of the inner seal and the moisture 
detection system is connected. Reliance shall be responsible 
for the cost of replacement of the outer seal only. All other 
labor and material cost shall be borne by the user. 

IN THE EVENT ""fHE MOISTURE DETECTION SYSTEM IS NOT 
CONNECTED. THE WARRANTY IS VOID. 

8. Motors destined for long term storage shall be stored an 
accordance to Reliance Electric suggested Service Bulletins. 
Any damage to the motor due to improper storage shall 
void this warranty. 

9. RELIANCE ELECTRIC'S LIABILITY UNDER THIS WARRANTY 
OR ANY OTHER WARRANTY WHETHER EXPRESSED OR 
IMPLIED IN LAW OR FACT SHALL BE LIMITED TO THE 
REPAIR OR REPLACEMENT OF DEFECTIVE: MATERIAL AND 
WORKMANSHIP AND IN NO EVENT SHALL IT BE LIABLE 
FOR CONSEQUENTIAL OR INDIRECT DAMAGES. 

1.2 .. 12-8 
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XO 

FRAME C 

140TY 25.44 
180TY 26.66 
210TY 31.69 
250TY 38.53 
360TY 49.81 

FRAME BO (2) 

140TY 11.062 
180TY 12.375 
210TY 15.250 
250TY 17.000 
360TY 20.25 

TYPICAL DIMENSIONS 

SQUIRREL-CAGE INDUCTION 
ENCLOSURE: TOTALLY ENCLOSED 

SUBMERSIBLE 
FRAMES 140TY THRU 260TY & 360TY 

@ LEAD WIRE LENGTH SU I\IOTE ® 
'1(" EXTERI\IAL 
PIPE THO. 

r 
0 

l 
88 

T 

7 AG 

L 

J 
C 

BE 

AH 

DIMENSIONS ARE IN INCHES 

L p T u (3) V w AG 
15.38 8.00 2.25 .8750 1.25 .31 23.88 
16.50 9.62 2.25 1.2500 2.00 .28 24.38 
21.12 11.50 2.25 1.4380 2.00 .25 30.12 
24.12 12.75 3.50 1.750 3.31 .25 35.50 
31.25 18.38 4.25 2.4997 3.19 2.12 43.25 

LEAD CONNECTION 
BE BF XR(4) XT X (8) y XO 
.75 .44 3/8·16 {9) 2-1/2-8 1.25 5.50 
.75 .56 1 /2-13 (9) 1 ·2/2-8 1.25 6.75 
.75 .56 5/8-11 (91 2-1/2-8 1.25 7.75 

1.00 .69 5/8-11 19) 2-1/2·8 1.25 7.75 
1.12 .69 (10) 1-1/2-12 3-8 1.25 10.88 

AH 

1.56 
2.28 
1.56 
3.03 
6.56 

BB 

.12 

.12 

.25 

.25 

.25 

b 
.)<-+---- ")(R" TAP 

DEEP @ 

AJ AK (61 AL (21 

10.00 (11) 9.125 
11.50 (11) 10.625 
14.12 13.125 12.00 
16.00 15.000 14.00 
18.75 17.500 15.25 

KEYWAY 

b 
WEIGHT a 

.187 .09 160 

.250 .12 200 

.375 .19 315 

.375 .19 750 

.50 3.00 1500 
DIMENSIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE 

This bulletin is not intended to provide DJ)f'ratiomil instructions. Appropriate Reliance Electric 
instruction manuals and warning tags attached to the apparatus should be read prior to 
installation. operation and/or maintenance of equipment. 

- REL/ AN CE .. _ General Offices. 24701 Euclid Avenue. Cleveland. Ohio 44117 

ELECTR/C ·- Bulletin B-2550-5 
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C-21700 
40M7006S 
Appendix 4 

t Area 700 (PSS) 

RAW/SERVICE WATER PUMP BLDG. SUBMERSIBLE SUMP PUMP (P-715) 

1. One (1) Raw/Service Water Pump Bldg. Submersible Sump Pump and Drive 1n 
accordance with Engineering Standard No. JD40.4.16 and to these 
specifcations and design data sheets. 

a. One (1) Submersible Sump Pump and accessories including 

b. One (1) 1/2 horsepower, watertight 460 volt, three phase, 60 hertz 
electric drive motor, as specified in the Stearns-Roger Motor Data 
Sheets, 8 pages, Standard No. JF16.02.02-l. 

c. Miscellaneous f.ittings, valves and instrumentation including 
self-contained level switches and motor controller. 

I 

d. Assorted spare parts for two (2) years operation boxed separately. 

2. The unit will be shipped with the pump and motor assemled and coupled 
ready for submersion. 

3. The spare parts will not be installed by the Contractor and will remain in 
the custody of the Construction Manager. 

4. The pump nameplate shall include;·Model, Serial No., Total Head, capacity, 
speed. 

A4-l 3 110· 
1.2.12-10 
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• OIVISIOl'II USAGE Seea!;:1.~:~oger 
S,ANDARD NUMB( R 

..,..,T , 1 ,.. 1 s; r;, rsP 
JD40.4.16-l 

I .ti I I I I ENGINEERING STANDARD 

~B~ I . PAGE__..L OF 2 
[)Q. Set. ~c.Jt' , . DE.SIGN DAI.A SE:E.r.7' 
:...:-t.S.- l ~Ir,\. V"EiaICAL Sl.J;il' Ptr.11'S 1../8/75 
O!w.. /11,r.,'1 

ISSUED 

REVISED 3/12/79 -l Job No. L-21,uo Cust:n::er i·IUML 

2 Project: So 1 a r One By ::iu1·1 Dace 4/ '-'</OU 

3 Equi;:;r:e:::.c 1;0;:ie:icla t u=e fJ-/1::> Kaw/'.:>erv,ce \-later :::iump t-'Uffip 

4 !lu.::.ber o: .?t.!:::ps 1 . D:-iver by \'encior !.iJ y cs l J )lo 
5 

CCNDlTIO~S OF s:c:a•;rcE (E.AC:::.) 

7 Fluid. Pu=oed waste water 

8 Flo\.1 :;o::-~al/Des i2.1 USG?XI .;:> I .)0. :> 

9 Desie:n Tc:::>er2cure ·-· t '. 60 I" 

10 Disc!i.a!'v.e P::-essure. Desie:n PSIG I 9.7 
11 Specific G:r3vir.v Desi11:n Te::::.:>. (Ref 60"'F) - I l at: 
12 Reau ired Total Deve'oued Head. Desi:;:u Fe. I 22.43 
13 Baro:::.etrj_c Pressure PSIA 14 

~ Viscosicv at Desi2?? Te:np. Co l. 22 
Ll Insca.11 ... ci:in !ndcors \lr Oi..:t~oors I indoors 
16 LenszthfEase oi Motor Suo:>or:: Pla ti!. to Boct.::>c of Straine:-) Ft.-!:,. I 
17 Su.c;:, Oep;:;h Ft.-In. l '-n" 
18 :U.ni=u.oo:: !..iouid Level (rei. floor level) Ft -Tn 

19 Solids l:1 S1.1s oension: 
20 Soecial Reaui!'e-e::its: . 
21 
22 Submersib1e tvoe pump 
23 
24 
25 
26 

",J 27 

\\ CONSTRUCTION REOU!RE-'.,.ITS 

29 
.., ~t, 30 Dri·.,e Ar!"anl! 0 !!lent: ',.; Direc:: i_J'l-5elt i JQcr,ei;: 

< ) 31 !fount in:.: Place: n Yes f J No Di~ens-1 nr,c::: 

"1 32 l!!:.:,eller Tv.>e 1-"1 O'Je:-: or 1J Sc:::ii--Otien 

~ j3 ~~ear.y -Pe~ r_-u-~!:u:.;,.. ~ c i9c-._Q~~ .. c.., l I:;,. r ,, .. I 7 ,;i .. ~-,,-.,; •1 ,,; A , I Ve:1dor O?tioa 

I ,34 Coh= Pi?e: ~ce!'izl_ 

\ 35 Scrai::ier rf-l ·:·cs ) r. 'lo :Ll r e-r -:.:11 

36 DiscJ--:.ar~e ?!::>e* • , t!"l::-eaded ·.!J f!J:1:;:~~ ~1·<>d r,-;-,~,, .. ? ... 1-1/?" Sch bO 
;p (If fla.n?.ed, in accord.a~ce 'wit~ -~lSl Bl6.S} Cl?SS: 1 c,o -3S Level Cor:?::.rol :..J y o?S .I :-;o .-Ut~::--::acor NA ·y~~ I .l 'liQ I 
39 ~e::. Pit 7·-:oe t<: ::; :---• ?ic Tv::,e L• 
LO V.;.-cor T!.11nt Ar=an12e=:e:,t L Yes .. =iO 

41 Hocor Share Tvpe '_j •:-=r.ical !ioll::,u Shait 0 \·er::ic:il Solid Sha ft 

42 Motor Enclosure ( S;,ec ii·;, ~·!., t' :, T" - .; ,., P"I ~ r, .. "c: T n; ,.; c:i ,.,- TT r:,-n,,n T" 

43 Dischar2e Pit>e is not suo-olied bv nu::io su~rilier 
,._..!!__ 4 

'~ F2c:or,r Tests C~r-:::i:ied Cur,es Z: Yes n :io .. .., ·-
M, P~:-:c~2nce I :;on'! ·,1 'lc:-i-=, i c-'! s sec ! f ',,; ~· "" -. ~ r: '::;. A ,t -

~ 
J..J clv-':-os:::a.:!, I I ~=0..,~ .1J ':c~...:.:i '"'"<SP-' : 

h "":«•' 48 Re::i~rks: 
4~ Lin 8e;ir~[!g tjfe J 7 t;,JO brs, 
<in 

5!. 

1.2.12-11 



DIVISION USAGE 
.. .,.. , -H s~ F1 I 9 

Sitea1·ns-Eoge:r 
••<C.••o••11D 1e 

I 
, t.ri'i:.OvAL~ 

C-2. !-<::!.__i. '~K''----1 
l'-:-_ s..~, ;.- ·"'-
.. , , L"_r , ...... ~ ,.-=====-=, 
-~b No. C-71700 

ENGl!'JEERltJG ST ~.NOA RD 

DESIGN DATA SH.Ed 
\"ETic.AL -St,:!? ?L'X?S 

TO BC CCY.i'.PL.E!'.ED iiY ~.AN'lJHITul\.Ei. 

Cus t c::ier ~IDAC 

JD40.4.!.6-l 
PAGc __ OF __ 

ISSUED 4/8/75 
REVISED 3/12/79 

2( Frojec~ c; 1 ;'!, One !";.:iou:.acc~re:- SD~t -~~--------------------------------
t--3......__r._.r'.,_~ \;_" ::.-=i=,--=....,e-=::=-c_:i_c_,==-e_n_c-=lc:::ac:c:_u_:-_e _ _,_P_--'7'-1'""'5,;......;R:.:.;i ,,., I S ~ rv i c e ';..i a c e r Su rr. :> : u c.o 

?.;...RI ! ~:.A-Z-£:C.r.1. I .l.5~1 ~o. ?_Gr I ~--1.E?.L.U. I A5:!i NO. 
41 6.~ .:..n._g ____ C._i:3...5- .t. J ran ! A~.8::J-4_ ----~l l l S ;:-:-a_!_:1_e_r ____ l N / A 

~;,;-1...,.l_e_:--- ·tasL l.ran __ .:...M8=.ik-___ i 1_.2_' _:S_e_a_r_i.._-_i;:...cs ____ 1 _ ........ .,_ ___ ...__ _____ -; 

~I Sh?.ft ·1t 16 ~_s___, __ __!_UnklXlWn._ !13 I D!.sc!.ar:::""'e_P_i_c_e_l _....;N..;.:/c...;:A~--__,,--------1 
!II ~-10Wl!:izg Flc., N/A l "jl4 i Col:.i...."tn Pi:>e N/A 

115 
!16 I 
117 i 

--cI-:ff.!~1'..L DESCi:.IP.no~; } .. '-iD CO[~STRvCTION ?£?.FOR.,V_.;_•K::: 

18 ! 51 z C ____11_1 ---- - -============-=---, -5· --, ~I _i'_e_r_f _o_r:::_=-a_n_c e CurveNo..;:. • ._.;cv_s'--s---3---4------t 
~!...."":-. ~.:.:.lo; ~ic. ____ V~A ______ !581 Pu=r. E!ficieccy :Z 1: 
:,W, ln•c __ Submersible ·59, Desizn 39 ' 
21 · C.:::;!.__I;L. ~~---:. r-:·,c::--::. _ P5IG 1 ½ x dis, p ress60: Rur:ouc i 
22' I=· ell er Semi -:_o_e_~~--- · 61 ~ Pu::-:> St'eed, RP!1 1750 j 

r·,oe VSS ., ' ~e.__fu:;!"sepo\:er I 

i.ii ... ce t e:- ?. ~!:~ nr: ;;,es App [OX. 611 
_..,."c.;;:3;_• _ ___._n,..,~=c--=ic--=~:..>:n.__r_,.._ .. _ ... _:: _____________ -1,, • 

Di2!:eter. i"!.:L"'t.r!.i:). Inches ·811 /5.~ 6l. ~..:r.cut . 9 
Shaft, D::.21:ccer, Inc:1es .875 ___ __:_Q:;'. ~;':t. at anv P;:-1;,t 

t---=-'-..:::D'""i~cha:-ge Pioe -. Dia •• b/Sc!::ed 311 ::__40 66 ~inii::--= Recc-:-..:::ended ;:"lcY, GP!-! 25 l,I 
Q1~.A.s s2::02).·.r ( i: r-':<H.: i:-ec. \ N[A 67. :-,;"i. 'f.,.,. n--.. -~ .. ,; c:; ,...,r.,-;-11: '""'C....,__-,.__r .,._.____._--., _ _, 

Tank Solenoic /Vol :.a2e 'a.e-:,L ___ JU.AL £:-8 • i.r::2 n,ec L':>-,cl 
---'~·=--"-'"~•~...._---,_N~/_A _________ ...,.6,_,9c...' ___________________ --1---1' 

.&-<..:a.--"'-.:..::.....-====--_.,_,N/A ______ --=---------------------~ 
"-='---...,.N.,...,TA 71; Recc1T.::iendec S;:,;ire ?ar~s: I 

.--~==-=-="-"--=-==------,N,.,./-=-A:--_____ -_7 :! : Shaft sea I I 
N/A 73: I moel ler . 

....,.....__..,,._,,~-"----""'-"--._,.""-"-en~nP,~, I:1:;~e~ ~)~ ~~'. ~ 

1
.........,'---"0=:.itlfoe 2nd D:.:::. !)v;z_ ~o. NIA 76'. _ 
,........"'-., • .s..!'~..,,pi \J~i.-i-1.t (1~:£'J,j-• .....-:'1. Lbs, 20077 Accessories_: ______ ..;.... _______ --1 

&.Y~ ~ Co:-it ;-c- l :·.·pe~------:--N""/=-A~----~-, S __ N~o=n~e-------------------~ 
~--~=~~n~c~·fu~~rer/~o~el- ~/A 79i 

A...lcern2.cct' Conc:-oi T•-·:,e NIA BO: 
~..anu~ ac cure~ /:lcci e-=l'--___ ____.ti.._/_._A'---____ 8.;..l_: _____________________ _ 

:82 1 

4£ ___ :s~3::...;...=---------------------
_tu!_ · 84 ! 

lli.C.= ·85; ----------------------1 

Hr-= ~~: I 
· I so :~;, 

F•·'."n--~,..,,.~ 
i...._ ____________________ ...:?=-oc......-----------------i'-'C.-J-!-U:=.:1----, 
_52 91 t ~;-;\ L~ :--{_j ~ 
-~ 9 2 t;.i:.r.ia--'-'--'(~ i -.c __ l 
~----------------------0~· ~"': - ;...;_~ -

t---<c;c; _______________________ o.,_. "-;-----------------------; 

56 35_: ___________________ _J 

-
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--
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' 
,. . .. • .. .. - ... 
,:, 

i 
? ... 

ERGINEERING STANDARD 

MOTOO DATA SHEETS 

,w~E Or BIDDER 

1. GENERAL No. 1 

-.. 

•A. Application 
Ra~ Water

1
P~wp Bldq. Suumers10 e ~ump Pump 

it-8. Location (outdoors/indoors) Indoors 

-A-(:. Quantity 1 

-t-ltQ. Hanuf actu rer 
I 

ESSCO 

.,....,r,E. Frame size 140 -TY 

~- Motor Tipe 

a. Horizontal 0 
b. Vertical. so 1 id shaft :-, 

:..x., . 
-c. Vertical, holl01,o shaft 
:...-

d. Squirrel c:age .• 7 -
e. Wound rotor • 
f. · Sync·,ronous • 
g. Cap~ritor start n -
h. Split phase • 
1. Shaded pole I -u 
j. Repulsion start C 
k. Repulsion induction -._J . 
1. DC I: :__J 

m • Other Submersible 

'l"Denotes items to be completed by Suyer. 
-oenot~s ite:r.s to be comple~e1 by e?c!i 3idder. 

No. 2 

fl ...._. 

• 
L] 

• 
0 
[J 

• 
• 
.... -u 
CJ 
0 
0 

I 

'lr'l"v:-oenotes it=rr.S to be co~pletec by successful 3idc!er either bid or submitted :,., it h first drawing transmittal. 

1.2.12-,13 
--- - - ·---- ----- ·- -- ---

ST ~."iD!nD Ht,;~::.~ ! 

JF16.02.02-l I 
I 

PAGE _L OF _j_ 

I 
ISSUED 7/71 ;5 I 
REV I SEO 3/2 7 /79 

I 
I 
I 

No.3 
i 

·1 

I 
I 
f 

I 

I . 
! 

i 
j 

I 

I 
0 I 

I 
lJ ! 

I 

I I -u 
• 
r. ..__. 

n 
:..J 
~ 
L] 

0 

• 
• 

at t ir.ie of 
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.... .. .. 
... 
0 .. 
"' C ... 

01v:s1cr. u~H,: 5l:!eaz:i1~-3o9'e~ ~• I , PP I SN FI I SP ••co••o••••D ~ 

Ix I I ENG I HEER I NG STANDARD 

"'~Q 
. 

Des. s~;- ~ I-

~ Ht 

:eel. 4~--~ 
~~TOO DATA SHEETS ( CONTD) Div. !Jl.(L - -

N~ Cf B !DOER 

2. PERFORtAANCc Ho. 1 

. 1rltA. ~ated output, horse;:,o\~er 1 

...-a. Load brake horsepoWcr 

.... ~c. Service factor 1.0 

"'O. Rated vol tage, volt's 460 

'"!. Ffeld vc Ttage, de vol.ts 

*F. Phase 3 
I 

*G. Frequency, hertz 60 . 
..... H. Rated Soeed 2 rpm 

a. Synchronous 1750 

b. Actual full 1 oad 1735 

c. Base speed - DC 

* I. M 1 n imum 1:i,, tor starting 
voltage, -.ercent of rated 90 

**J. Full load current, 
anperes 2.5 

H-X. Ff eld current at base 
speed, de amperes 

*-tt. Lode ed rotor current at 
rated vo 1 tage, amperes 11.9 

*""H. Starting torque at 
rated vo 1 tage. percent 
of full 1 oad torque 292 

TOenotes i tens to be cc~pleted by Suyer • 
.... Denotes i t:!TlS to be c:mpleted 'Jy e!ch 3idder • 

.,,._Denotes ite.is to be ccmpl2c21 by s~cc~s~iul o ic::2r 
bid or submit :ed with first dr:h,iing trrnsmittal. 

1.2.12-~4 

STAXDARD l'iLJHc C:=: 

JF16 .02 .02-1 -PAGE_l_OF~ 

ISSUED 7 /7 /76 
P.EV I SEO 3/27/79 

No. 2 No.3 

' • I 

-

. 

. 

~j~t~ t:~Y f /"!a 
t_D) ~ ,J le' 

.::..:J b-:-; 
either at ~ ime of 

---J 



• 

• 

·:· 
"' .... 
--
~ 1 ... .... 
\i 
0 

i 

OIY1510~ l/S!GE I 
•..c I p I pp I s l1 I Ft I s p 

I X l I I I 

NAME Of 8 !DO ER 

Steaz:1s-3Dcrel" 
••CO•-c••r10 ~ 

ENGIHEERIHG STAHDAP.O 

MOTOR OAT.\ SHEITS (CONiLl) 

STANDARD NUHa~.~ 

JF16.02.02-l 

PAGE _3_ 0F _§__ 

---
ISSUED 7 /7 Ji; 
REVISED 3/27/i9 

Ho. 1 No. 2 No.3 

>HtN. Breakdown torque at 
rated voltage, percent 
of full load torque 

~. Accelerating time at 
starting voltage 
specified above. seconds 

-H-TP. Successive ~tarting 
1 imitations 

~- •safe" locked rotor 
t1me "coldu at rated 
voltage, seconds . 

~- •safe" locked rotor 
tirne •hot" at rated 
voltage, seconds 

t-ll-$. Efficiencl, ?erc!!nt 

a. Ser.vice factor load 

b. Full load 

c. 75 percent load 

d. 50 percent load 

-ri-T. Power Factor 

a. Service factor load 

b. Full load 

c. 75 percent load 

d. 50 percent load 

nn~ ""'Cenotes 1tems to be ccrr:oleted 
: ! ! . :·· f ....,.Denotes ite~s to lie ccr.ipleted 

items to be co:::p1eted .. · \.._ ..: --*Denotes 

-----

1400/353 

N/A 

. 

NIA 

- NIA 

1.0 

54.5 

51.3 

44 . .3 --

NA 

NA 
NA 

NA 

by euyer. 
by each S1cder. . 
by successful Bidder 

bid or submitted ·..-i th first drawing transmi tt ~ l. 
either at t irne of 

. 

I 
' 
i 
I 

I 

I 
' ' l 
! 

i 

I 
I 
I 

I 

0 
... ..._ __________________ __!.:.1-~2-:.!.1~2-:.!..15~----------------·-

' ------- ·----------- -- -----------·····---- -



-... 
> ... 
II: .. .. ... 

DIVISIOII USAGE S! e a:2:~~:.~ ng~r 
ENGINEERING STANDARD 

MOTOR DA TA SHE ITS (CONTD) 

~ CF BIDDER 

-n:ru. losses 1 kW 

l!. Service factor load 

b. Full load 
I 

c. 75 percent load 

d. 50 percent load 

V. m:2 , 1b-ft2 

**a. Of load 

-.ttt). Of motor 

vwc. load capability 
of motor 

3. CONSTRUCTION 

*A • . Enclosure 

a. Open Ori pp roof 

b. TEFC 

c. TENV 

d. Ou st- i gn iti on proof 

e. Weather-protected 

f. Other 

. 

. 

--

No. 1 

tlA 

NA 

NA __ 

·NA 

• 
D 

• 
• 

.:}I ,:J.II 

Sybmersible 

wQenotes itc7S to be co~pleted by Buyer • 
~*Cenotes ite~s ·to be ccrr.pleted by e3ch oidder • 

No. 2 

• 
• 
• 
0 

QI0II 

STI.NOARD ~UHB:.~ 

JF16 .02 .02-1 
PAGE_:_oF~ 

ISSUED 7 /7 /76 
R-EV I SEO 3/2717; 

No.3 

• 
• 

. [J 

Cl 
OIOII 

... 
0 ..._Denotes itcTos to be c~~pleted by successful Bicder either at ~ime of I bfd or sub::1H.ted -,,.ith first cra·,,dr:g trJnsr.dttaJ. e ________________ ..:.:1-=2·:.:..12=--.:.:1e:;__ ________________ ..,.J 

----·--·--·-··---· 

i -l ! 
I 
I 

! 

I 
i 

I 
I 
I 
~ 
i 
I 
I 
I 

i 
l 
I 
I 
-

I 

' -
·1 
I 



• '---
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• c:: . -
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:l 
0 .... 

~--·-
01'11~1011 US!f-i: \ SR ea!2~:J

0
nge?' ~IP IFPlst,lc, !~, 

I XI I I I EJ'fG I NHR I NG ST.1NOARO 

!PPR~ l 
[)es. :; ecr, ~'""' 

. 
Sect. Sup v . .;;.', l17('\ e 'fu MOTOR DATA SHEETS 
Dlv.W,'J, -

NAME OF BIDDER 

\ 

H-9. Bearings 

a. Antifriction 

b. Split-sleeve 

c:. Other 

d. Type lubrication 

e. 
~-I_O. 

Minimum ·AFBMA ~) 
antifriction bearing 
life rating (belt or 
chain drive motors 
only). hours 

~c. Insu1,;tion 

a. Class 

b. Maximun design total 
temperature rating for 
1ns~lation, cegrees C 

c • .Ma.xi, .. um service ambient 
temperature, degrees C 

d. Temperature rise (by 
resistance) ~t service 
~levation and at 
service factor rating, 
degrees C 

e. Total hot-spat temper­
ature at service factor 
rating, degrees C 

HEMA Code letter 
(If applicable) 

No. 1 

[j 

• 
Grease 

15,000 

B 

N/A 

L 

\. ----'·~•-----,--70enotes itET.S to be cc~pleted by Buyer • 

(CONTD) 

-t-1tOenotes. ite~s to be cv~pleted by each Bidder. 

ST AHDAiiO NU!-J.5 :.; 

JF16.0Z.02-l 

PAGE _5_ OF _a_ 

ISSUED 7/7/76 
·REV/'SED 3/27 /79 

N_o. 2 No.3 

u LJ 
0 L] 

I 

' i 

-•Denotes items to be ca~oleted by successful Bidder either at time of 
bid or sub~itted with first dr?wing transmittal. 
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_,,-' 

.. ... 

> 
~ 

Sleax:1s-wo9"e:r 
u,co••o•arco -..:) 

EXGIHEERING STLNOARO 

MOTOR DATA SHEETS (CONTD) 

KAME OF BIDDER 

.,,...E. HEMA Cesign 1etter 
(,If app 1 i cable) 

No. 1 

B 

2"1rlrF. llet weight, pounds approx. 1 25 -----
~- Ofmensions. inches 

a. length 

b. Width 

c. Height 

tt-H. Rotor bar and end ring. 
material {4kV and above) 

4. ACCESSORIES 

.rrA. Baseplate 

11-rs. Soleplate 

.... C. Space heater 

~- Space heater demand, 
watts 

~- Stator thermocouples 
or RTD' s 

*F. Stator therr.iostatic­
t,ype protection 

~- Bearing thermocouples 
or thermostats 

*H • Bearing.oil sump heaters 

11" dia. 

2411 

• 
• 
0 

• 
• 
• 
[j 

•Denotes 1t:~s to be completed by Suyer. 

No. 2 

0 

• 
• 

• 
• 
• 
• 

STLNOARO NUH:c~ i 

JF16.02.02-l -

PAGE _6_ QF __i_ 

ISSUED 7 /7 /76 
·REV I SEO 3/27 /79 

No.3 

[J 

• 
0 

lJ 

LJ 

-... .. .. *~Denotes ite~s to be complete~ by each Bidder . 
---Denotes items to ·:::e comoleteo by successful 3idder 
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- 1.2. 13 Oil Sludge Pump 

1.2.13.l Identification 

Tag Number 

P716 

1.2.13.2 Description 

Manufacturer: 

Part No: 

Spec No.: 

Material: 

l.2.13.3 Prescribed Service 

Oi 1/ s 1 udge 

l.2.13.4 Vendor - Gorman-Rupp Co 

l.2.13.5 Special Cautions 

See Gorman-Rupp Co manual 

1.2.13.6 Periodic Service 

See Gorman-Rupp Co manual 

1.2.13.7 Parts List 

See Gorman-Rupp Co Manual 

1.2.13.8 Special Tools 

None 

1.2.13.9 Maintenance 

See Gorman-Rupp Co manual 

1.2.13.10 Acceptance Test 

None -

Description 

Oil sludge pump 

Gorman-Rupp Co. 
Mansfield, Ohio 

Model 2D-X 3/4 

DOE Dwg No 40M7006S, CP9 

( fo 11 owi n g ) 

( fo 11 owi n g ) 

(following) 

(following) 
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The following methoas have been employed in this manual to alert maintenance personnel to procedures 
which require special attention, to those which could damage equipment, and to those which could be 
dangerous to personnel. 

NOTE 

Instructions to aid in installation. operation, or 
maintenance or which clarify a procedure. 

CAUTION 

Instructions which must be followed to avoid causing 
damage to the product or other equipment incidental 
to the installation. These describe the procedure 
required and the damage which could result from 
failure to follow the procedure. 

1.2.13-4 
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• INSTALLATION 

Plocr 1111' d,uphragm pump 11~ close to the lrqurd ,u possible. Use pipe dope on all hose or pipe c:011nect1ons. M.ike sure 
the strainer that is provided for the suction hose 1s below the surface of the liquid bc111g pumped. 

Suction Hose: 

The maximum pump Performance is realized at lifts of 5 feet or less. Use the shortest possible length of suction 
hose, hose of 20 feet or longer will reduce the capacity of the pump. 

Solids Handling: 

A strainer is furnished for use over the end of the suction hose to prevent sucll.rng large unbreakable solids, such as 
rocks and cans up into the pump. 

OPERATION 

To start the pump. follow the preceeding instructions in setting up the unrt. 

Priming: 

The pump will prime up to 15 feet static suction lift with the pump pot dry. With liquid in the pump pot, the 
pump will prime up to 20 feet on water. 

Maximum Discharge Head: 

These pumµs are designed to operate at a static discharge head of 20 feet. 

a. Si1e of discharge hose - The discharge hose should ALWAYS be the same s11e as the discharge fitting of the 
pump. 

Trouble Shooting: 

If pump fails to prime, check the following: 

a. Suction lift in excess of 15 feet without liquid having been added to the pump pot. 20 feet maximum lift with 
water. 

b. Valve~ not seating properly. This could be caused by: 
1. Foreign material under valve. 
2. Worn or damaged valves. 

c. Too high 2 static discharge head. 

d Leaky suction hose or leaky connections. 

e Obstruction in suction line - check suction hose or strainer to see that they are free and not clogged. 

f. Cracked or broken diaphragm. 

g DiJphragm not securely tightened. 

Draining of Pump: 

Be sure to drairi the water from the pump and the hose during freezing weather when the pump is not in opecation. 

MAINTENANCE 

Ust: the follow,ng lubrication schedule with No. SAE 90 Multi-Purpose Ge,1r Luhc: 

a. Gear head reducer change oil approximately every 2000 hours at operation. 

Grease the following with J pressure gun: 

a. Plunger rod bearings upper and lower,every 50 hours of operation. 

1.2.13-6 
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r.~a:ntcnance of Electric Motors: 

The diarihragm pump is close coupled to an elt,ctric motor. either 115/230 volt single or three phase, 1/2 H.P. open 
drip proof, or, 115/23011olt single or three phase, 3/4 H.P. explosion proof. J 

The bearing housing is furnished with a grease fitting hole and a grease relief hole, both of which are pipe tapped 
standard 1/8" for easy use of standard fittings. Each hole is effccti11cly rluggcd with a slotted-head pipe plug so that dirt 
is sealed out and grease is sealed in. Under normal conditions it may t,r. mar1y yr:ars hf•fore the motor needs to be re• 
greased. 

A stainless steel nameplate is conveniently located on the conduit box side of the motor and is easy to read, giving 
necessary data including wiring diagram. 

Use adequate sized wire for motor cord as too small a wire will cause motor to run slowly and overheat. Pick amperes 
rating from nameplate for the voltage available and choose wire size from the 1able on Page 2. 

1/2 H.P. motors require the following amps: 115V 1 phase 8 4 amps, 230V l phase 4.2 amps, 230V 3 phase 2.3 
amps, and 460V 3 phase 1. 15 amps. 

3/4 H.P motors require the following amps: 115V 1 phase 10.8 amps, 230V 1 phase 5.4 amps, 230V 3 phase 3.44 
amps, and 460V 3 phase 1. 72 amps. 

Repair and Replacement Instructions: 

The assembly of the Gorman-Rupp 2D-E1/2 or 2D-XJ/4 diaphragm pump is simple and can be followed 11ery well by 
referring to the exploded drawing on Page 8. 

Most of the assembly and disassembly is ob11ious. Howe11er, if for some reason the plunger rod assembly is disassemb­
L,led, caution must be taken to adjust the plunger rod spring tension and operating height by measuring the distance from 
the lower surface of the upper diaphragm plate and the upper surface of the plun!)er rod spring adjusting nut. 

Proper spacing is 5 !!. + 1/32 (See Figure 11. 
16 -

Correct Rotation: 

Corre-ct rotation should be CCW facing 
ou:pu1 shatt of gear head reducer. 

~ WARNING ~ 
~ Do not use open drip-proof or TEFC mot?rs ~ 

~,J 

r 
I 

11 + 
is - 1/32 

I 
I 

I 

1 
CORRECT WIRE SIZE TABLE of Rubber Insulated Copper Wire on 32, 110, 220 Volt Line 

--
DISTANCE f Ull LOAD 

MOTOR -·--- -- ---- -------
AMP~ RES ~o r ce1 110 Feet 

32 110 270 32 110 no 
2 Amps .. 14 14 14 14 14 14 
J Amps . . .. 14 14 14 14 14 14 
4 Amps 14 14 14 14 t4 14 
!, Am11s 14 14 14 14 14 14 
6Amps .. 14 14 t4 t4 t4 14 

-----··-------- --- --- --- - - ·-· --- ----··--
7 Amps .. t4 14 14 t2 t4 14 
8Amps .. 14 14 14 12 14 14 
9Amps . . .. 14 14 14 12 14 14 

10Amps . . .. 14 14 14 12 14 14 
12 Amps .. 14 14 14 to 14 14 
----------L---- ---- -------
15 Amps ... 12 t4 t4 10 14 14 
20 Amps .... 12 12 12 8 12 12 
25 Amps .... 10 10 10 8 10 10 
30Amps .... 8 8 8 6 8 8 
35 Amps . . .. 8 8 8 6 8 8 

--- -----
FROMM OlOR TO METEll lfJ FEET SO FEET ·- -·-·----- •-

200 F cet ' JOO r l!CI 
-- ---------

1 !>O F cc 400 Feet - . 

32 110 
14 14 
1'1 14 
14 14 
t:1 14 
n 14 
-·-----
10 t4 
10 14 
10 14 
10 14 
8 14 

8 12 
6 12 
6 10 
4 8 
4 8 

-------- --
'2 20 3:7 

1 4 14 
14 14 
14 ,:;> 
14 1:7 
14 10 

110 
1'1 
14 
14 
14 
14 

---
14 10 14 
1 4 10 14 
14 8 14 

14 8 14 
14 8 12 

no :i;,;, :12 
14 1'1 4 12 

1 w no 
14 1 

14 1 

14 

14 1] 

14 10 

14 10 14 
14 8 14 1 

14 8 14 
14 8 12 
14 G 1:? 
14 6 12 1 
14 (i 10 1 

4 10 

4 10 
4 8 
4 8 

-. 

4 G 
4 6 
4 6 
4 6 ., 4 

----------
14 
12 
10 
8 
8 

6 
6 
4 

4 
'2 

12 14 
10 12 
10 10 
8 8 
8 8 

4 10 

4 8 

--
:? 
2 

2 8 10 
2 6 8 

6 8 

--
4 
2 
2 
1 
0 

110 no 
14 14 
14 14 
14 14 
14 14 
1:7 14 
--- --
12 14 
12 14 
10 14 
10 14 
to 12 

8 12 
8 10 
6 10 
6 8 
6 8 

-------
600 Feet 

32 1t0 220 
12 14 14 
10 14 14 
8 14 14 
8 12 14 
6 12 14 

~------
6 10 14 
6 10 14 
4 10 12 
4 10 12 
4 8 12 

2 8 10 
2 6 10 
1 6 8 
0 4 8 
0 4 8 

Above ID~le is based upon 5 per cent hnP door, and is in 11e,n1d with 1hr 1rgula1ions of 1he National Board of Fir• 
Underwriters on lhP Allowable Current Capacities of Rullber I nsulatrd Cop11rr Wire. for greater distances thin 
shown in lht' above table, the miller of Sl'll'cling the proper si1e wiol' be<;<>mes an enginee, ing problem. 

Fig. 2 
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DESCRIPTION 

INSTALLATION INSTRUCTIONS 

MODEL 82123-B SPEED REDUCER 

The Model 8Z 123-B Speed Reducer (shown in figure 1) is an in-line drive for general purpose 
application. The speed reducer incorporates heavy duty. helical steel gears, tapered roller bearings, and 
lip-type oil seals in a cast iron housing. The speed reducer is built for direct drive from a 1/2 horsepower, 
NEMA 56C face, 1725 rpm motor (purchased separately). Specifications are listed in Table 1. 

Table 1. Specifications, Model 82123-B Speed Reducer 

Input speed . . . . 
Input shaft diameter 
Output speed at maximum input speed 
Reduction ratio . . . . 
Torque at 1/2 horsepower input 
Maximum overhung load 
Thrust capacity 

MOTOR 
(NOT INCLUDED) 

Figure 1. Speed Reducer, Model 82123-8 

GENERAL SAFETY INFORMATION 

1725 rpm (maximum) 
5/8 inch (nominal) 

60rpm 
. . . . 29:1 
478 inch-pounds 

660 pounds 
. 295 pounds 

VENTED 
PLUG 

~ WARNING ~ 
~~~~ Install and operate the electric motor in accordance with the ~~ 
~ National Electrical Code and local codes. Ground the motor ~ 
~ before applying line potential. Failure to comply can result in ~ 
~ serious injury or death. ~ 
~ The electrical rower applied to the motor is high enough to ~ 
~ cause injury or death. Take care to prevent contact with elec- ~ 
~ trical circuits while performing maintenance, troubleshooting, ~ 
~ and repair. Disconnect power before connecting, discon- ~ 
~ necting, or servicing the electric motor or speed reducer. ~ 
~ C?eck to ensure t~at circuits are dead before making contact ~ 

~~~ 
Form No. SR-00288 

1.2.13-7 
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a. Follow all local electrical and safety codes, as well as the National Electrical Code (NEC) and the 
Occupational Safety and Health Act (OSHA). 

b. Motor (not included with this unitl must be securely and adequately grounded. This can be 
accomplished by wiring with a grounded, metal-clad raceway system, by using a separate ground wire 
connected to the bare metal of the motor frame, or other means as specified in national or local codes. 

c. Always disconnect power source before working on or near a motor or its connected load. If the 
power disconnect point is out of sight, lock it in the open position and tag to prevent unexpected 
application of power. 

d. All moving parts should be guarded. 

e. Be careful when touching the exterior of an operating motor. It may be hot enough to be painful 
or cause injury. This condition is normal if operated at rated load and voltage since modern motors are 
built to operate at higher temperatures. 

f. Protect the power cable from coming in contact with sharp objects. 

g. Do not kink power cable. Do not allow the cable to come in contact with oil, grease, hot surfaces, 
or chemicals. 

h. Make certain that the power source conforms to the requirements of your equipment. 

i. Wiping or cleaning rags and other flammable waste materials must be placed in a tightly closed 
metal container and disposed of later in the proper fashion. 

j. When cleaning electrical or electronic equipment, always use an approved cleaning agent such as 
dry cleaning solvent. 

INSTALLATION 

a. Check that the motor size, speed, horsepower, and shaft size correspond to those of the speed 
reducer as listed in Table 1. The motor must have a NEMA 56C face to mate with the speed reducer. 
Check that the electric power available is in conformance with the motor specifications. 

b. Remove the shipping plug from the top of the gear housing cover, and install the vented plug as 
shown in figure 2. 

c. Wipe off motor shaft with a clean cloth. Remove burrs and nicks from the shaft surfaces and the 
edge of the motor shaft keyway. Wipe the shah with light oil. 

d. Refer to figure 2 and align the motor shaft (1). with the key in the speed reducer shaft sleeve (7). 
The key is an integral part of the shaft sleeve. Do not use any keys supplied with the motor. 

e. Push the motor shaft into the shaft sleeve, and align mounting holes (2) in the speed reducer with 
the corresponding holes in the motor. Secure the speed reducer to the motor with four lockwashers (3) 
and cap screws (4) supplied with the speer! reducer. Start the two upper screws, but do not tighten. 
Install the two lower screws and tighten finger tight. Tighten the upper two screws, then retighten all 
four screws evenly and alternately around the mounting flange. 

f. Rotate the motor shaft by hand. If it d0es not rotate freely, loosen the mounting screws and 
recheck alignment. 

g. Install the assembled motor and spet>d reducer on a suitable base or support. Mounting dimensions 
are shown in figure 3. 

1.2.13-8 
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~5 
6 

1. Motor shaft 5. Vented plug 
2. Mounting holes 6. Gear housing cover 
3. Lockwashers 7. Shaft sleeve 
4. Cap screws 

Figure 2. Assembling Motor and Speed Reducer 

h. Disconnect and lock out the power. Tag the controls to prevent accidental ~tarting during installa­
tion. Connect the motor to the power source in accordance with the manufacturer's instructions. 

i. Start the motor momentarily, and shut it off. The motor shaft must coast freely to a stop to 
indicate that there is no binding. 

j. If any sections of the motor shaft or speed reducer shaft are exposed, fabricate a guard from sheet 
metal or expanded steel mesh to prevent accidental contact with moving parts. Exposed rotating parts 
must be protected in accordance with OSHA requirements. 

MAINTENANCE 

~ WARNING ~ 
~~~ The electrical power applied to the motor is high enough to ~~ 
~ cause tnJury or death. Take care to prevent contact with elec ~ 
~ trical circuits while perlo1ming mainten,mce, t1011bleshoot111g, ~ 
~ and repair. Drsconnect power before connecting, d1scon- ~ 
~ necting, or servicing thr motor or sreed reducer. Check to ~ 
~ ::;~;:,:~::,;~;;c:;::, '" d,ad beforn mak;,,g contact woth ~ 

-
a. Properly selected and installed electric motors are capable of operating for long periods with 

minimal maintenance. Periodically clean dirt accumulations from open-type motors, especially in and 
around vent openings, preferably by vacuuming (avoids imbedding di1 t in windings). At the same time, 
check that electrical connections are tight. 

1.2.13-9 
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Figure 3. Speed Reducer Mounting Dimensions 

b. The speed reducer was filled with oil at the factory to operate with 50° to 125°F ambient 
temperature. After 2000 hours of operation, drain and refill with AGMA No. 4 gear oil. If AGMA No. 4 
gear oil is not available, use multi-purpose gear oil SAE 90 for ambient temperatures from +400 to 
+120°F. For temperatures below +40°F, use SAE 80 multi-purpose gear oil. 

TROUBLESHOOTING 

Refer to Table 2 for a troubleshooting chart applicable to the speed reducer. Refer servicing and 
troubleshooting of the motor to a qualified electrician. 

Trouble 

UNIT FAILS TO 
OPERATE 

MOTOR RUNS, 
BUT NO OUTPUT 

INTERMITTENT 
ROTATION OF 
OUTPUT SHAFT 

EXCESSIVE NOISE 

Table 2. Troubleshooting Chart 

Possible Cause 

Blown fuse or open circuit 
breaker. 

No power. 

Defective motor. 

Defective gear(s). 

Damaged speed reducer 
assembly possibly caused by 
shock load. 

Bearings worn. 

Belt too tight. 

Overhung load exceeds rating 
and causes bca, ing wear. 

Page 6 
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Probable Remedy 

Replace fuse or reset circuit 
breaker. 

Contact power company. 

Repair o, replace. 

Check and replace if necessary. 

Replace gear and, if possible, 
avoid shock load. 

Replace bearings. 

Adjust tension. 

Correct load and/or replace bear-
ing. 
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REPLACEMENT PARTS 

Please provide the following information when ordering replacement parts for your speed reducer: 

Model number 
Serial number (if any) 
Part description 

Order parts from: 

Dayton Electric Mfg. Co. 
CUSTOMER SERVICE DEPT. 
5959 W. Howard St. 
Chicago, Illinois 60648 

LIMITED WARRANT,Y 

Dayton Speed Reducers are warranted by Dayton Electric Mfg. Co. (Dayton) to the original user against defects in workmanship or materials under normal use (rental use excluded), for one year after date of purchase. Any part which is determined to be defective in material or workmanship and returned to an authorized service location, as Dayton designates. shipping costs prepaid, will be repaired or replaced at Dayton's option. For warranty claim procedures, see "Prompt Disposition" below. This warranty gives purchasers specific legal rights, and purchasers may also have other rights which vary from state to state. 
WARRANTY DISCLAIMER. Dayton has made a diligent effort 10 illustrate and descrilJe the products in this literature accurately; however, such illustrations and descriptions are for the sole purpose of identi­fication, and do not express or imply a warranty that the products are merchantable, or fit for a particular purpose, or that the products will necessarily conform to the illustrations or descriptions. 
Except as provided below, no warranty or affirmation of fact, express or implied, other than as stated in "LIMITED WARRANTY" above is made or authorized by Dayton, and Dayton's liability in all events is limited to the purchase price paid. 

Certain aspects of disclaimers are nut applicable to consumer products; e.g., (a) some stntes do not at/ow the exclusion or limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you; (b) also, some states do not allow limitations on how long an implied warranty lasts, consequently the above limitation may not apply to you; and (c) by law, during the period of this Limited Warranty, any implied warranties of merchantability or fitness for a particular purpose appli­cable to consumer products purchased by consumers, may not be excluded or otherwise disclaimed. 
PROMPT DISPOSITION. Dayton will make a good faith effort for prompt correction or other adjust­ment with respect to any product which proves to be defective within warranty. For any product believed to be defective within warranty, first write or calf dealer from whom product was Pl.lrchased. Dealer will give additional directions. If unable to resolve satisfactorily, write to Dayton at address below, giving dealer's name, address. date and number of dealer's invoice, and describing the nature of the defect. If product was damaged in transit to you. file claim with carrier. 

DAYTON ELECTRIC MFG. CO., 5959 W. HOWARD STREET, CHICAGO, ILLINOIS 60648 
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MODELS 20-E 1/2 & 20-XJ/4 ------- - -----·------------- ---------------
IDENTIFICATION 

MODEL COMMON MODEL 

NUMBER PART NAME 
20-El/2 PART NUMBER 2D-X3/4 

1 
1 Phase Electric Motor - 1/2 H.P. 28211-050 

1 
3 Phase Electric Motor - 1/2 H.P. 28211-540 

Explosion Proof 
1 Phase Electric Motor - 3/4 H.P. 

28272-340 

1 
3 Phase Electric Motor - 3/4 H.P. 

28272-740 

2 Conduit Box 
27144-103 

3 Nipple, Heavy Wall 
THA-1206 

4 Gearhead Reducer 
24572-003 

5 Jam Nut 1/2 - 13 
AT-08 

6 
Socket Hd. Capscrew 5/16 • 18 X 1 

BD-0504 

7 Eccentric 
38555-505 
N-0403 

8 Key 

9 Rod End 
23924-005 

10 Lube Fitting 
26711-103 

11 Hex Hd. Capscrew 
B-0808 

12 Jam Nut 1/2 - 20 
AT-08-S 

13 Spring Ctr. Washer 
31513-001 

14 Hex Hd. Capscrew 
8-0508 

15 Spring (Plunger Rod) 
38571-603 

16 Retainer Ring 
26812-702 

17 Hex Nut 
0-05 

18 Lube Fitting 
S-186 

19 Diaphragm Plate (Upper) 38583-003 

20 Hex Nut 
D-04 

21 Plunger Rod 
46181-003 

- 22 Diaphragm 
26812-711 

23 Diaphragm Plate (Lower) 
42111-314 

24 Discharge Flange 
26812-707 

25 Discharge Valve 
26812-708 

26 Hex Nut 
D-05 

27 Lock washer 
J-05 

28 Pump Body 
26812-706 

29 Draw Bar 
5438-B • 

30 Hex Hd. Capscrew B-0506 

31 Hex Nut 
0'.05 

32 Suction Valve 
26812-705 

33 Suction Flange 
26812-704 

34 Hex Hd. Capscrew B-0505 

35 Hex Hd. Capscrew 
B-0606 

36 Front Stand 
34312-009 

37 Hex Nut 
D-06 

38 lock washer 
J-06 

39 Hex Hd. Tap Screw 
21281-472 

40 Axle 
4607-T 

41 Lock washer 
J-06 

42 Hex Nut 
D-06 

43 Wheel 2.75 X 10 
S-752 

44 Washer 
5382 

·45 Cotter Pin 
M-0306 

46 "U" Bolt 
5495 

47 Base 
41547-017 

48 Hex Hd. Capscrew B-0603-1/2 

49 Lock washer J-06 

- 50 Hex Nut D-06 

51 Handle 
44 724-007 

52 Hex Nut D-06 

53 Lock washer J-06 

54 Hex Hd. Capscrew B-0604 

55 Spacer 
31143-003 

56 Guard 1.2.13-13 42381-024 

Strainer (not shown) Page 9 9026 



WARRANTY 

Pumping units manufactured by The Gorman-Rupp Company, 
Mansfield, Ohio are guaranteed to be free from defects in material 
and workmanship for one year from date of shipment from factory 
in Mansfield, Ohio. The obligation under this Warranty, statutory or 
otherwise, is limited to replacement or repair at Mansfield, Ohio 
factory or at a point designated by Gorman-Rupp, of such part as 
shall appear to us, upon inspection at such point, to have been 
defective in material or workmanship. 

This Warranty does not obligate The Gormar1-Rupp Company to 
bear the cost of labor or transportation charges in connection with 
replacement or repair of defective parts; nor shall it apply to a pump 
upon which repairs or alterations have been made unless authoriz­
ed by Gorman-Rupp. 

No warranty is made in respect to engines, motors, or trade ac­
cessories, such being subject to warranties of their respective 
manufacturers. 

In Submersible Pumps, pump and motor are integral and Sub­
mersibles are warranted as a unit. Since motor is subject to an im­
portant degree upon quality and performance of electrical controls, 
unit warranty is valid only when controls have been specified and 
provided by Gorman-Rupp. 

No express implied or statutory warranty, other than herein set 
forth is made or authorized to be made by Gorman-Rupp. 

In no event shall The Gorman-Rupp Company be liable for conse­
quential damages or contingent liabilities arising out of the failure of 
any Gorman-Rupp pump or parts thereof to operate properly. 

THE GORMAN-RUPP COMPANY 
Mansfield, Ohio 

NOTE: In Canada, all above references to "The Gorman-Rupp Com­
pany, Mansfield, Ohio" is understood to mean "Gorman-Rupp of 
Canada Limited, St. Thomas, Ontario." 

1.2.13~14 

THE GORMAN-RUPP COMPANY • MANSFIELD, OHIO 
GORMAN-RUPP OF CANADA LIMITED• ST. THOMAS, ONTARIO, CANADA P .. nted,nuSA 

Copyugt\1 by the Gorman-Rupp Company 

-
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1.2.14 TSU Area Sump Pump 

l.2.14.l Iden ti fi cation 

Tag Number 

P-717 

1.2.14.2 Description 

Pump 

Manufacturer: 

Part No.: 

Motor 

Manufacturer: 

Frame: 

l.2.14.3 Prescribed Service 

Waste Water 

1.2.14.4 Vendor 

Aurora 

1.2.14.5 Procurement Specification 

DOE Spec 40M70065, CP9 

l.2.14.6 Piping Connections 

Description 

Sump pump 

Aurora Pump 
North Aurora, IL 

Model 531 A 

Marathon 

145HP 

DOE Drawing No. 40P7005133248 

1.2.14.7 Operation/Maintenance 

See following Aurora Pump Instruction Manual Repair Manual 
531-532 (NSB) 

1.2.14-1 



AURORA PUMP 
A UNIT OF GENERAL SIGNAL 
800 AIRPORT ROAD,NORTH AURQRA. ILLINOIS ,60542 

NO. OF PRINTS 

FOR APPROVAL 

In FINAL 

SALES OFFICE: AusaBAPwHP - L..os AN.GE< e:s Po# LAt -3Y.3A3 
FACTORY ORDER NUMBER: _L/.a......a,C;../~--'-I ........ C,--=Z....,S ____________________ _ 
JOB: S.C,E, 10 MW SQLA.Jl P\LOT PL-ANT 
SERVICE: SUMP PuHP 
ENGINEER: ---------------------------------
CONTRACTOR: 
SOLD TO: THE \vAL DINGER Cogp, PO# CMO 10000? 
REFERENCE: _....1P1....B~o-J~e:.:c__,_T_,:c_2 ..... 1_.2;..::io11C..3,,o'-__.Je.:;_J7...J1l....z,__r.J-3,s .... u--. ______________ _ 

PUMP 
0 ~E NUMBER OF UNITS _1 ..... Y_.z. __ ,.-z""'"'--'7,__ ___ s1zE sa1A MooEL <i, ·-o .. PIT DEPTH _ __,.s .... o ________ GPM .30 1 

HEAD _ _._!_,'7""'l5..r.J.Q'--__ RPM O DUPLEX ~ SIMPLEX 
STUFFING BOX: 

~ SLINGER 

• PACKING 

• LANTERN RING · 

CONSTRUCTION: 

~ STANDARD FITTED 
0 BRONZE FITTED 
0 ALL BRONZE 
0 ALL IRON 

z. HP. .3 
BY: @ AURORA 

0 OTHERS 

PUMP BEARING: INTERMEDIATE BEARING: LUBRICATION: 
IE STANDARD 0 STANDARD [!] GREASE 

0 CUTLESS RUBBER • CUTLESS RUBBER • FLUSH 
0 RELIEF • RELIEF • PRESSURIZED 
0 GRAPHITAR • GRAPH IT AR 
0 GLASS/TEFLON 0 GLASS/TEFLON 

COUPLING: BASE PLATE: CONTROLS: 
~ STANDARD 

0 GUARD 

• 
•---­
[fil 20x24 OVAL 

0 22x28 OVAL 

@ SG-p9Q.3G, QR 1-SZ FLOAT SWITCH 
0 ________ ALTERNATOR 

0 ________ HIGH WATER ALARM 

PHASE C,0 --
MOTOR 

HERTZ Z.30/4'G,0~0L TS (750 RPM 145 HP FRAME 

• ODP 

• TEFC 

[gJ XPROOF 

~ VERTICAL 

mABI\THOO 
MANUFACTURER 

SPECIAL REQUIREMENTS 

NOTE: MOTOR NOT MOUNTED 
AT FACTORY. 

PUMP: .STA.IN! ES$ SfEE.L SHAFTING. ~ 2." 150# PISCH · FLANGE . 
C£r2,TIFIED PE-RFPBMANC.E TEST 

DRIVE: MOTOR DATA TO EO (d QW B£1,,eASe: 0 E OBDEP. * Su1TA6LE FOR 4<,0 VOLTS 

CERTIFIED SECTION: ;!\a.Q. f-'W~gms: I CURVE NUMBER: 3PC - , , C., 2 7 (,, 
PRINT: SPECIAL: \ \' S CT' . ,.,· MAINTENANCE: -7---Z ... 2'---.... 8__._/ _____ _ 

BY: ~.../aj . . -~,JlA'rt:·· 4 1 I 3 ;c:9 I OFFICE: ...LA ...... U.-....aB-"'-0 ..... BA......._..._ ___ _ 
THIS ~k W11.t~)\j'Q'rs~~&EsSED FOR MANUFACTURING UNTIL APPROVAL IS RECEIVED. 
PRINTS ARE NOT TO SCALE AND ARE CERTIFIED CORRECT ONLY FOR THIS ORDER. ALL 
ORDERS SUBJECT TO ACCEPTANCE AT AURORA PUMP, NORTH AURORA, ILLINOIS. 

THIS ORDER CAN BE RELEASED FOR MANUFACTURING AS SHOWN: 0 
RELEASE FOR MANUFACTURING PER ATTACHED CHANGE ORDER: 0 

AUTHORITY: _____ _ 

OFFICE: _______ _ 
DATE: _______ _ 

40129 (9-77) 1.2.14-2 
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..,._ ______ AURORA MODEL 531 PUMP __ _ 
SE}:TION 530 PAGE 251 
DATED MARCH 1975 

3/4 

4-1/2 BOLTS 

approx. 

ON OVAL PLATE 

3/4 

MOTOR MOUNTED 
BY OTHERS 

i [I, I 

I I 

I i i e, 
l I 

STL 
(SEE TABLE) 
C.I. 1/2 

-

PUMP SIZE 

CASE 
DISCH SUCTION BORE 

l¼ n~ 7 

1•1 1½ 9 -1 '/2 2 7 

1'; ,, 2 9 

1'11 2 12 

2 2½ 7 

2 211a 9 

2 2¼ 12 

2½ J 7 

2~'i J 9 

2·'1 J 12 

J • 9 

J 4 12 

4 4 7 

4 5 91,, 

4 5 98 

6 6 9 

OVAL M N P R 

20 '1.24 20 2-4 9 11 11 1
{ 

S[P 1 G 1981 

E 

3½ 
3•,1i 

J';;, 
3 7/i, 

311i, 
4 ,,~. 

4 1/2 
311, ,,. 
4J/i, 

41;;, 

3ts;,, 

4!. /~. 

4l;;, 

4t /2, 

4';;, 
4';;, 

5¼ 

NOTES: 1. ALL DIMENSIONS IN INCHES. 
2. DIMENSIONS MAY VARY tl/8. 
3. NOT FOR CONSTRUCTION PURPOSES UNLESS CERTIFIED. 
4. FLOAT SWITCH FURNISHED ONLY WHEN SPECIFIED. 
5. LINE SHAFT BEARING FURNISHED ON 6' 2" PUMP 

SETTINGS ANO LONGER. 
6. 22 X 28 OVALS ARE ALSO AVAILABLE WHERE 20 X 24 

OVALS ARE SHOWN. 

AURORA PUMP 
A UNIT OF GENERAL SIGNAL 
800 AIRPORT ROAD-NORTH AURORA. ILLINOIS, 60542 

1.2.14-3 

F 

S'!i, 
9u;;, 

8½ 
10 ~~ 

12';., 
105

-~, 

12 

1 J"/;. 
11¼ 

12",~. 

141/, 

13 111,, 

1 511;, 

1 J't. 
14¾ 

151/. 

14 •1~ 

SUPERSEDES PAGE 251 
DATED DECEMBER 1972 

OVAL THK. K 
SIZE STL. 

5'1,,;, 20 X 24 " ' 
71116 20 X 24 '• 
6 20 X 24 'I 
7¾ 20 X 24 ~~ 

9 1,1. 22 X 28 ~~ 

711 / .,. 20 X 24 'I, 

9 22 X 28 'I, 

·l 0 11 I,, 22 X 28 . (/2 

a•t. 22 X 28 1/2 

9'1;;, 22 X 28 ,,~ 

9 22 X 28 'I, 

8' ,~ 6 22 X 28 ',~ 

912; ,,. 22 X 28 '!, 

8''e 22 X 28 '\ 

8'' ,, 22 X 28 '.) 

9'1. 22 X 28 'I, 

B'I• 22 X 28 ·1, 

FRAME X y 

143HP 13'/o 11 

~ ~14SH~ 13 'lo 12 

182HP 13¼ 13 

184HP 13¼ 14 

213HP 13 'I, 16 

21SHP 131/, 17 

254HP 131/, 19 

2S6HP 13¼ 21 

284HPH 1S'io 21 

286HPH 1 S',• 23 

324HP 15';. 24 

D IMENS.IQ~S . C ',t '• ' 
' ' " 



SECTION 6 ITEM 531-532 
DATED JANUARY 1980 
SUPERSEDES SECTION 6 ITEM 531-532 
DATED MAY 1972 

INSTRUCTION MANUAL 
REPAIR 

SERVICE 

Your Aurora pump requires no maintenance other 
than periodic inspection, occasional cleaning and 
lubrication. The intent of inspection is to prevent 
breakdown, thus obtaining optimum service life. The 
pump bearing is grease lubricated and requires 
periodic lubrication as does the lower head bearing. 
The motor may also require lubrication, in which 
case, the motor manufacturer's recommendation 
should be followed. 

LUBRICATION (BALL BEARINGS) 

Regreasable bearings will require periodic lubrica­
tion and can be accomplished by using the zerk or 
lubrication fittings in the lower head assembly. 
Lubricate the bearings at regular intervals using a 
grease of high quality. Lithium, lithium soda or 
calcium base grease is recommended as lubricants 
for pumps operating in both wet and dry locations. 
Mixing of different brands of grease should be 
avoided due to possible chemical reactions between 
the brands which could damage the bearing. Ac­
cordingly, a void grease of vegetable or animal base 
which can develop acids, as well as grease contain­
ing rosin, graphite, talc and other impurities. Under 
no circumstances should grease be reused. 

Over lubrication should be avoided as it may result 
in overheating and possible bearing failure. Under 
normal application, adequate lubrication is assured 
if the amount of grease is maintained at 1/3 to 1/2 
till' capacity of the bearing and adjacent space sur­
niumling; it. 

In dry locations each bearing will need lubrication at 
least every 4,000 hours of running time or every 6 
to 12 months, whichever is more frequent. In wet 
locations the bearings should be lubricated at least 
after every 2,000 hours of running time or every 4 
to G months, whichever is more frequent. A unit is 
considered to be installed in a wet location if the.­
head assembly and motor are exposed to dripping 
water, to the weather, or to heavy condensation such, 
as is found in unheated and poorly ventilated under­
ground locations. 

At times it may be necessary to clean the bearings 
due to accumulated dirt or deteriorated lubricants. 
This can be accomplished by flushing the bearing 
with a light oil heated to 180 to 200° E while rotating 
it on a spindle. Wipe the bearing housing with a 
clean rag soaked in a cleaning solvent, and flush 
all surfaces. 

Dry bearing thoroughly before relubricating. Com­
pressed air can be used to speed drying, but care 
should be taken not to let bearings rotate while being 
dried. 

MODEL 531-532 {NSB} 

Use normal fire caution procedures when us­
ing any petroleum cleaner. 

LUBRICATION (LINE SHAFT & PUMP BEARINGS) 

Grease lubricated sleeve bearings will require fre­
quent lubrication which can be accomplished by using 
the zerk fitting(s) located on the pump base. It is 
suggested that relubrication intervals be every 20 
hours of running time. Sleeve bearings are not 
susceptible to over lubrication as is the case with 
ball bearings. 

1.2.14-4 
A Complete unit assembly. 

© 1971 AURORA PUMP 

~O, AURORA 0 ILI .. INOIS 

-

-

-



-

-

-

MODEL 531-532 

REPAIRS 

The pump 111ay be disassembled using the illustra­
tions and text provided. Although complete disas­
se111bly is covered, it will seldom be necessary to 
cornpll'tely clisassPnible your Aurora pump. 

The illustrations accompanying the disassembly in­
structions show the pump at various stages of disas­
sembly. The illustrations are intended to aid in the 
correct identification of the parts mentioned in the 
text. 

Inspect removed parts at disassembly to determine 
their reusability. Pump or line shaft bearings that 
are scored or noticeably out of round should not be 
reassembled. Cracked castings should never be re­
used and scored or worn pump shafts should be re­
placNI. 

All packings and gaskets should be replaced with new 
ones at reassembly simply as a matter of economy. 
They are much less expensive to replace routinely 
than to replace singly as th!} need arises. In general, 
it is economical to return to the manufacturer for 
repair only the motor and motor controller. 

DISASSEMBLY 

Disassemble only what is needed to make repairs or 
accomplish inspection. Proceed to disassemble the 
pump as follows: (Refer to figure 1.) 

1. Disconnect wiring from motor control panel to 
motor and float switch. Take any other steps needed 
to prevent drive unit from being unintentionally 
energized during disassembly. 

2. Remove the float switch. For instructions, 
refer to the repair notes on float switches. 

3. Pump lllotur (52) ancl upper !wad (53) are best 
re· lllOVt:d a::; a unit. The upper head ::;erve::; to protect 
tlH· lllOtor output ::;haft from accidental damage. 
Therefore, remove capscrews (42) and lift the unit 
fn:e from lower head (84) and lower half of coupling 

H. Cppcr hcd.d. Cc>uplin~~ half, .kt·y and in!::,crt rcrnr)Vcd. 

(48). If necessary, upper head (53) may be removed 
frolll motor (52) by unthreading capscrews (51) and 
removing nuts (50). 

4. Coupling half (48) is removed by loosening set­
HCrt!W (4 7). Silllilarly, ::;d::;cn1w (44) will free upper 
coupling half (45). Remove coupling keys (46 and 49) 
and insert (43). 

5. Remove remaining pump and connected parts 
from basin to continue disassembly. 

NOTE 

However, if ventilation piping is used, remove 
it before lifting off plate. 

6. Locknut (55) can be unthreaded, exposing 
slinger (54) for removal. Then bearing collar (56) 
with ball bearing (58) is unthreaded from pump shaft. 
Retaining ring (57) must be removed from collar 
(56) with a pair of Truarc pliers, if bearing (58) is 
to be pressed off collar (56). 

7. Hemovf~ grease seal (59) if necessary. 

C. :::ilinger, bear{ng collar, bearing and retaining 

ring removed. 

NOTE 

Grea::;e seal (59) should not be removed ex­
cept for replacement because it's case is 
easily damaged. When removal is necessary, 
it can be tapped out of its seat in the lower 
head with coupling key (49) used as a driving 
tool. 

8. Remove nuts (66) and clamps (67) from studs 
(69) and slide gland (68) off ::;haft (61). Remove 
packing (70) and packing ring (71). 

2 1.2.14-5 



MODEL 531-532 

I). ;\;ut:--.. < id1111)t,;, gl..1nd ll,1lv1·:-,, p.1cki11g and pach,ing 

r111~ rc111oved (run, io,vvr head. 

NOTE 

This stuffing box arrangement is Option 113. 
For other options, refer to figure 1. 

9. Remove oiler (73) if used and pipe plug (63). 
Also disconnect any lubrication line used to lubricate 
line shaft bearings or piping for pressurized support 
column water supply. 

10. Unscrew capscrews (80 and 81) to remove 
lower head (84). Remove gasket (85). 

11. Remove upper locknut (77) from discharge 
piping (78). Then plate can be lifted off. 

• • ) J 

E. l\uts. cc~pscrews and gasket removed to free dis­

chc:1rue piping. 

1.2.14-6 

Remove gasket (23). Remove screws (83) and name­
plate (82) only if replacement is necessary. 

12. Successive lengths of piping and shafting are 
disassembled as follows: 

a. If a line shaft bearing is lubricated through 
a lubrication line, detach the line and elbow 
from pipe nipple in upper support section 
and then remove nipple. 

b. Unscrew capscrews (39) and nuts (38) to lift 
top support pipe section and expose shaft 
coupling (60). Use a wrench to hold shaft 
(61) and a second wrench to unscrew cou­
pling (60). Remove gasket (23). 

c. Remove pipe plug (25) if used, then slide 
line shaft bearing (41) off shaft. 

d. For additional lengths of discharge pipe (78) 
use a large pipe wrench to hold discharge 
pipe and a second wrench to unscrew cou­
pling (79). 

F. Nuts, support piping and gasket removed from 
cover . 

To protect a bearing that can be reused, tape 
the threaded section of the shaft end before 
removing bearing. 

13. Discharge piping (78) and flanged elbow (76) 
can be removed from casing (8) by unthreading cap­
screws (5) and nuts (6). Remove gasket (9). 

-

-

14. To lift off remaining support piping (40) un­
screw nuts (20). Then remove gasket (23) and slide 
bolts (21) out. -

15. Unthread capscrews (7) to remove cover (22) 
and gasket (10) exposing impeller. 

3 



MODEL 531-532 
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-!!, ~ 
~ 

(; \ .1p:-;c t·t·ws. cover, c.Jsing and gc1sk(•t f('rnov(·d to 

r·t·Vt·,11 111t f)(•lle r. 

16. Lift remaining shafting (61), impeller (15) 
and pump bearing (26) from casing (8). Remove 
pipe plug (25) from bearing (26), then slide bearing 
off end of the shaft, using the afore mentioned caution. 

17. Unscrew impeller capscrew (13), rernove gas­
ket (14), impeller (15) and impeller key (16). 

18. Case rings (11 and 24) are pressed into their 
housings with an interference fit and must be re­
moved with a puller. New ring(s) should be used for 
reassembly since it is likely that during removal 

- this fit will be lost. 

l 9. Irnpeller wearing rings (optional - (18 and 
19)) are pressed on and must be cut off if replace­
ment is necessary. If they are turned off in a lathe, 
take care not to cut into the impeller. 

20. To remove strainer (3) unscrew capscrews 
(1) and washers (2). For smaller size pumps Wl­

screw strainer (3) and nipple (4) from casing (8). 

HEASSEMBLY 

Heassernbly will generally be in reverse order of 
disassembly. If disassembly was not complete, use 
only thosP steps related to your particular repair 
priw,ran1. 

1. Slid(' pump lwarinf~ (2G) onto pump encl of 
,--;l!afting (Gl) using tlw last caution mentioned in dis­
asselllbly with th(' flanged end of bearing· toward Uw 
bottom end of shaft. If bearing is not to be lubricated 
tllrnugh a lubrication line, place pipe plug (25) in 
tapped hole in bearing. 

2. Slide pump shaft (61) into pump end of support 
piping (40). Position pump bearing against pump 
flange of support piping. If bearing is to be lubri­
cated through a lubrication line, align tapped opening 
in the bearing with vent opening in the support pipe, 
anc! install an 1/8 inch pipe nipple to maintain the 

-lignment. 

:J. Press 
cover (22). 

4 

case ring·s (11 and 24) in casing (8) and 
rungs should not be hammered into 

place. Use a press, or clamp the parts in a bench 
vise, using wooden blocks to protect the rings. It 
may be necessary to pin or dowel the rings after 
as:-w mhly i[ the insert or <'.:tsing h:u; had rings rc­
plae(,d lwfore, si1u'.e each reassembly can stretch or 
tear metal and thereby loosen the fits. If the facili­
ties are available, it is good practice to take a very 
light finish cut or to ream the inside diameter of the 
casing rings after pressing to restore roundness. 
When rings are pressed, they may get squeezed out 
of shape. 

4. Replace wear ring(s) (optional - (18 and 19)) on 
impeller, using the same care as for the case wear 
ring(s). If the rings are to be trued on a lathe, do not 
clamp the impeller so tightly that it is permanently 
distorted. 

5. Slide cover (22) onto shaft (61). Place im­
peller key (16) in shaft and replace impeller (15) on 
shaft. Secure impeller with impeller capscrew (13) 
and gasket (14). 

6. Position gasket (10) on cover (22) and bolt to 
casing (8) with capscrews (7). 

7. Place bolts (21) in slot in cover (22) and hold 
them in place with gasket (23). With discharge out­
let aligned with vent opening in support pipe, bolt 
cover to flanged support pipe (40) with nuts (20). 

8. Bolt discharge flanged elbow (76), with gasket 
(9) in place, to casing with capscrews (5) and nuts 
(6). Lengths of discharge pipe (78) may now be re­
placed in flanged elbow (76). 

NOTE 

If pump bearing is to be lubricated through a 
lubrication line, assemble the required elbow 
and tubing on previously installed nipple. If 
support column is to be pressurized with a 
flow of fresh water, connect the required 3/ 4 
inch pipe nipple, elbow and pipe to support 
piping, and ascertain that other vent openings 
are plugged. 

9. Successive lengths of p1pmg and shafting are 
assembled as follows: (Pumps designed for pump 
sPttings * dePper tlian G foet, 2 inches are provided 
with multiple part discharge and support piping and 
with line shaft lJl'aring·s at 1,ach support pipinr~ joint.) 

1.2.14-7 

a. Slide a line shaft bearing (41) down pump 
shaft, with tapped opening toward upper end 
until it seats against the flange of the pre­
viously assembled section of support piping 
(40). 

b. To add successive lengths of pump shafting, 
thread shaft coupling (60) onto threaded end 
of one shaft (61). Start second piece of 
shafting into opposite end of coupling. 
Tig•hten both shafts evenly into coupling with 
pipe wrenches being careful not to score 
shafting· excessively. There should be an 
even amount of shaft threads showing· on 
either side of the coupling aftr,r tightening. 



MODEL 531-532 

c. If line shaft bearing is to be lubricated 
through a lubrication line, turn bearing as 
required tu align tapped opt•ning with lubri­
cant piping. Position support pipe gasket 
(23) against support pipe flange, and lower 
the next section of support piping into place. 
Turn it to align vent opening with tapped 
opP11ing in lilw shaft bParing, and secure it 
by installing bolt:; (39) and nuts (38). Install 
any 1/8 inch pip(' nipple in tapped opening 
of linP bearing if required, and connect it to 
previously assembled lubrication piping. 

cl. If necessary, screw a discharge pipe cou­
pling (79) onto threaded end of previously 
assembled section of discharge piping, and 
thread the next section of piping into cou­
pling. Tighten with a pipe wrench, using a 
second wrench to hold the previously as­
sembled section. 

*"Pump Setting" is the distance from bottom of 
strainer (3) to bottom of lower head (84). This 
mt•asurenwnt is nonnally 4 inches less than "Pit. 
Lkpth," Uw distance from bottom of basin to top 
fat•t· of basin. 

10. Place locknut (77) on discharge pipe (78) and 
thread down approximately 1 inch. 

11. Lower pump support plate over support pip­
ing (40) and discharge piping (78). Position gasket 
(23) on support pipe flange, gasket (85) on lower 
head and slide lower head (84) into place. 

NOTE 

Install float control at this time if liquid end 
is not accessible when ejector is lowered into 
basin. 

12. Lift 11u111p support plate into position against 
lowPr head (84) amt install capscrews (80 and 81). 
Place locknut ( 77) on discharr;e pipP (78) and tightPn 
lucknuts allovl' and below tlw plate to secure clis­
charµ;e piping in plan'. H(•placc straitrnr (3) with 
l'itlwr wa:;hers (2) and capscrl'WS (1) or nipple (4). 
If pipP plug:; (12) were removed, replace in casing 
(8). Pump support plate and pump assembly may 
now be lowered into place on basin cover and can be 
bolted clown. 

13. Install pump shaft packing ring· (71) and pack­
ing (70) around shaft in lower head. Assemble pack­
ing· gland halves (68) on gland studs (69) and secure 
with gland clamps (67) and nuts (66). Do not tighten 
nuts more than finger tight unless pump support 
piping is to be pressurized with fresh water. 

14. Seat grease seal (59) with sealing edge up­
ward in its scat in lower head. 

NOTE 

Cover threads of pump shaft temporarily with 
a tape or some other means before sliding on 
grease seal to prevent threads from damaging 
seal. 

1.2.14-8 

15. Press ball bearing (58) onto bearing collar 
(56) with ball bearing seal facing flangf) on collar, 
and :;ecurc bearing on collar by installing retaining· 
ring (57). 

16. Thread bearing collar onto pump shaft with 
bearing surface downward. Turn collar clockwise 
until bearing seats in lower head, then turn it an 
additional one-half turn. This will raise shaft and 
impeller approximately 1/64 inch off suction cover, 
providing the correct clearance for efficient pump 
operation. 

1 7. Hold bearing collar (56) and install locknut 
(55) against collar. Ascertain that pump shaft turns 
freely by hand. Press rubber slinger (54) into place 
on bearing collar. 

NOTE 

Connect pressurization or lubrication p1pmg 
at this time by using opening provided in 
pump support plate. For pressurization pip­
ing, a 3/4 inch line to water supply is con­
nected to tapped opening in lower head. For 
lubrication piping, line is connected to lubri­
cation devict•. If 110 lubrication line is re­
quired and there arc line shaft bearings, in­
stall oiler (73) and pipe plug (63) in openings 
provided in lower head. 

18. Install coupling half (48) and key (49) on upper 
end of pump shaft, and tighten coupling setscrew 
(47) temporarily to prevent its slipping down shaft. 

19. Position coupli.ng insert (43) in lower half 
of coupling and secure upper coupling half (45) with 
its key (46) on motor output shaft. Align bottom end 
of key with key slot in the end surface of motor shaft, 
and secure by tightening setscrew (44). 

20. If upper head (53) was removed from motor 
(52) replace with capscrews (51) and nuts (50). Lower 
motor (52) and upper head (53) carefully into posi­
tion on lower head while engagtng coupling halves 
with coupling insert. Bolt assembly to lower head 
with capscrews (42). 

21. Loosen setscrew (4 7) in lower coupling half 
(48) and slide coupling half and key (49) upward until 
they engage coupling insert (43) with proper clear­
ance as shown in Section 2, Item 4 of this Instruction 
Manual. 

22. If nameplate (82) was removed replace at this 
time with screws (83). 

NOTE 

Install float switch at this time. For instruc­
tions refer to the repair notes on float 
switches. 

23. Connect wirmg from motor control panel to 
motor and float switch, following exactly the instruc­
tions provided by their respective manufacturers. 
Also connect solenoid valve or oiler at this time if 
used, using diagrams provided. All wiring must 
comply with applicable electrical code requirements 
for type of duty pump is to perform. 
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MODEL 531-532 

Moclel 531-532 List of Parts (See Figures 1 & 2) 

Capscrew 26. Pump bearing GO. Nut 74. Fitting (opt) 
Washer 27. Bearing housing (opt) 51. Capscrew 75. Street elbow 
Strainer 28. Bushing (opt) 52. Motor 76. Flanged elbow 
Nipple 29. Lantern ring (opt) 53. Upper head 77. Locknut 
Capscrew 30. Snap ring (opt) 54. Slinger 78. Discharge pipe 
Nut 31. Retainer ring (opt) 55. Locknut 79. Coupling, pipe 
Capscrew 32. Bushing (opt) 56. Bearing collar 80. Capscrew 
Ca1;,ing 33. Bushing (opt) 57. Retaining ring 81. Capscrew 
Gasket 34. Seal (opt) 58. Bearing 82. Nameplate 
Gasket 35. Bushing (opt) 59. Seal 83. Screw 
Case ring 36. Bushing (opt) 60. Coupling, shaft 84. Lower head 
Plug. pipe 37. Bushinr; (opt) 61. Shaft 85. Gasket 
ImpPllc>r capscrew 38. Nut G2. Slinger 86. Spool bearing 
Gasket 39. Caps crew 63. Plug, pipe housing (opt) 
Impeller 40. Support pipe 64. Seal (opt) 87. Lantern ring (opt) 
Impeller key 41. Bearing 65. Fitting 88. Bushing (opt) 
Impeller ring (opt) 42. Capscrew 66. Nut (opt) 90. Grease fitting 
Impeller ring (opt) 43. Insert 67. Clamp (opt) 91. Elbow 
Nut 44. Setscrew 68. Gland (opt) 92. Coupling 
Dolt 45. Coupling half 69. Stud (opt) 93. Close nipple 
Cover 46. Key 70. Packing (opt) 94. Nipple 
Gasket 47. Setscrew 71. Packing ring (opt) 95. Comp. fitting 
Case ring 48. Coupling half 72. Lantern ring (opt) 96. Comp. fitting 
Float l od guide 49. Key 73. Oiler (opt) 97. Nylon tube 

NOTE 

WHEN ORDERING SPARE PARTS ALWAYS INCLUDE THE PUMP 
TYPE, SIZE, SERIAL NUMBER, AND THE PIECE NUMBER FROM 
THE EXPLODED VIEW IN THIS MANUAL. 

ORDER ALL PARTS FROM YOUR LOCAL AUTHORIZED DISTRIBUTOR, FACTORY 
BRANCH SALES OFFICE OR THE FACTORY AT NORTH AURORA, ILLINOIS. 
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