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UPDATE FOR
PLANT MAINTENANCE/TRAINING MANUAL
(RADL ITEM 2-37)

SECTION 1 - ROTATING APPARATUS

INSTRUCTIONS:

1.

Book 1

Book 2

Book 3

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 can destroy the original July 1981 issue.

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

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

The following new data was incorporated in paragraph 1.2, Pumps:
- 011 Circulating Pump - Pages 1.2.1-45 thru 1.2.1-49.

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

- Flash Tank Drain Pump - Pages 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.
- 071 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.
- 0i1 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 - Pages 1.2.36-1 thru 1.2.36-17.




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
Operatijons 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 1ists.

Section 1 - Rotating Apparatus

Section 2 - Stationary Apparatus

Section 3 - Electrical Apparatus

Section 4 - Valves

Section 5 - Instrumentation

Section 6 - Control and Data Systems

Section 7 - Collector System

Section 8 - 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.



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  Aijr Compressor

1.5 Blowers

1.6 Centrifuges

Stationary Apparatus

.1 Heat Exchangers

2 Receiver Panels

3  Tanks, Vessels, and Receivers (Air or GN2)
4  Deaerator

.5 Condenser (turbine-generator)

6 Desuperheaters

7 Filters and Strainers

8 Demineralizers

.9 Heaters

.10 Dryers

.11 Separators

.12 Ullage Gas Supply and Conditioning
.13 Auxiliary Boilers

.14 Sewage Treatment Plant

.15 Expansion Joints

.16 Orifice Plates
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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 QOther 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

7.0

8.0

9.0

Process Instrumentation

(T) Temperature
(P) Pressure and Differential Pressure
(F) Flowrate

) Level

) Weight/Force
(A) Analysis

) Current

) Voltage
(J) Power
.10 (Y) Heat
.11 (S) Speed/Frequency
.12 (C) Conductivity
.13 (Z) Position
.14 (0) Deflection
.15 (X) Vibration
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Control and Data Systems

Subsystem Distributed Process Control (SDPC)
Control Console (CON)
Interlock Logic System (ILS)
Signal Conditioning Unit (Scu)
Red-Line Unit (RLU)
Data Acquisition System (DAS)
Data Acquisition Remote Multiplexer System (DARMS)
Operational Control System (0CS)
Beam Characterization System (BCS)
0 Special Heljostat Instrumentation and Meteorological Measurement
System (SHIMMS)
6.11 Solid State Relays
6.12 T.C. Reference Junctions
6.13 MCS Timing System
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Collector System

7.1 Heliostat Assembly

Heliostat Drive System
Heliostat Pedestal Assembly
Heliostat Controller (HC)
Heliostat Field Controller (HFC)
Computer Control System
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Special Heliostat Instrumentation and Meteorological Measurements
Systems Equipment

8.1 Meteorological Equipment
8.2 Special Heliostat Instrumentation

Heating, Ventilating, and Air Conditioning

9.1 Material Data

9.2 Thermal Storage Control Buildings Cooling

9.3 Thermal Storage Electrical Equipment Building Cooling
9.4 Thermal Storage Control Building Heating

viii
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Facilities

10.1 Fire Protection

10.2 Elevator

10.3 Buildings

10.4 Electronics Enclosures
10.5 Receiver Tower

10.6 Pipe Rack
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1.2.8 Fire Maintenance Jockey Pump
1.2.8.1 ldentification
Tag Number Description

P707 Jockey Pump and Controller with
pressure switch tag number 1513

1.2.8.2 Description

Pump
Manufacturer: Aurora Pump
800 Airport Road
North Aurora, I1linois 60542
Part Number: Model 935
Motor
Manufacturer: Marathon Electric
Wausau, WI 54401
Part Number: See Aurora Pump Model 935

Controller (with pressure switch tag number PS1513)
Manufacturer: Metron Instruments, Inc.
1051 So Platte River Drive
Denver, Colorado 80223
Part Number: Model MIDA-5-460
1.2.8.3 Vendor
McLemore Pump & Equipment Co.
4895 Joliet St.
Denver, CO 80239
1.2.8.4 Procurement Specification

Stearns-Roger Specification Number D46.8 (DOE Specification
Number 40M700-14S)

1.2.8.5 Piping Connections
P707 - See Construction Package 9, Dwg No. 40P7005133155, Sht. P6-1
1.2.8.6 Operation/Maintenance

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

1.2.8-1
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932 SECTION

PERIPH. TURBINE JOCKEY PUMP -
ELECTRIC DRIVE -




TABLE OF CONTENTS
FIRE JOCKEY PUMP

PUMP:
CERTIFICATION PAGE
DIMENSION PRINT
PERFORMANCE CURVE
MAINTENANCE
MOTOR
MAINTENANCE
CONTROLLER
DESCRIPTION
DIMENSIONS
WIRING DIAGRAMS
OPERATION & MAINTENANCE
TESTING
TEST PROCEDURE
TEST RESULTS
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. o i AURORA PUMP |
. A UNIT OF GENERAL SIGNAL | ‘ FOR APPROVAL
AURORSA ~ |

NQ. OF PRINTS

[ 4 800 AIRPOAT ROAD -NORTH AURORA ILLINOIS -80542

E; FINAL
4 REPROS.

SALES OFFIGE: MSlemore PumMp & E@UIPMENT CO.  ro# ADL-105

FACTORY ORDER NUMBER: 4AQ-"74 34

JOB: SOLAR - E _PILOT PLANT
SERVICE: Jookey PUuMP
ENGINEER: -
CONTRACTOR: -
SOLD TO: RING rPo# 200/-C21700
REFERENCE: ___BBQIE'.QI_N__QB1'7OO
PUMP
ONE numser oF uniTs L. OS5 size 235 wmooeL POWER SERIES PUMP ONLY
/

25 M 29 ToH _BCOQO  rem RoTaTion: RHR wH
BASE: CONSTRUCTION:  COUPLING: STUFFING 8OX: CONNECTIONS LUBRICATION
7 sTeEL & sTanDARD O stanoaro & mecHanicaLsear X threaoeo O GRrease

DRIP RIM EITTED
O sTeeL 0 (J spacer ® sTanDARD O rFrLanGe O o
O FABRICATED  CASE_C.T Qaeuare -~ O Ois# sucrien
STEEL MP._BRZ < O packiING (J 250 % OISCHARGE
O casT1RON :tsg/"f‘l"—i : - -
LANTERN RING
RING TYPE CHANRING & T =
SPAGCER ____
MOTOR
5 wp. 3 pHasE  _LO  wERTz 4L0 vouts OO rem 182 T  FRAME
BY: & auroRrA oorp O verTicAL NOTE: MOTOR NOT MOUNTED
J oTHERS O TeFc & HORIZONTAL MARATHON CHSEZ?RJN.C’T'!
O xpROOF (7 paRTWINDING  MANUFACTURER '

SPECIAL REQUIREMENTS

pump: /4 IN. B -PASS W/REIIEF VALVE ser @ 340’ pETER ASSY.

CERTIFIED PERFORMANCE TEST

DRIVE:

ELECTRICAL: - A sl
SHEETS

CERTIFIED section: 932,  rage: 202  curvenumser: SIPC-IIS3S
PRINT: SPECIAL: MAINTENANCE:

12‘75_\/:;505‘20 av;%_)__% pate: 4 4 180 ofrice: AURORA.
D THI DER WILL NOT BE PMOCESSED FOR MANUFACTURING UNTIL APPROVAL IS RECEIVED.

(78]
7{ PRINTS ARE NOT TO SCALE AND ARE CERTIFIED CORRECT ONLY FOR THIS ORDER. ALL
ORDERS SUBJECT TO ACCEPTANCE AT AURORA PUMP, NORTH AURORA, ILLINOQIS.

THIS ORDER CAN BE RELEASED FOR MANUFACTURING AS SHOWN: I AUTHORITY:
RELEASE FOR MANUFACTURING PER ATTACHED CHANGE ORDER: ‘;Z:_'_C’:’
[

'1.2.84




secTion 932 Pace202
DATED APRIL 1976

AURORA MODEL 934 & 935 PUMPS

AG APPROX. > CF DG

V NPT
RELIEF
VALVE
OUTLET

NPT
8 SUCTION

1/8 NPT

DRAIN 4 H-HOLES\

Ol DISCHARGE
E T E
MODEL| 934 935 A '
PUMP } !
SIZE 105
STEARNS-ROCER ENGINEERING CORP.

NOTES: PRCJECT NC. 621700
1. ALL DIMENSIONS IN INCHES. SCLAR-CANE FILOT PLANT
2. NOT FOR CONSTRUCTION PURPOSES UNLESS UNIT CNE

CERTIFIED. P.C 2001
3. CAPACITOR WHEN FURNISHED NORMALLY - _ .

APPEARS ON TOP OF MOTOR. DIMENSIONS ARE 172 [11-1/4 4-5/16]7-5/8]8-1/16 |

NOT SPECIFIED AS THEY VARY WITH EACH MOTOR 935 3/4 113-3/16 |4-1/2{4-7/16]7-7/8] 10 |

MANUFACTURER. 1-1/412-3/8 4-7/168-1/2(7-3/4 ]
4. DIMENSIONS MAY VARY & 1/4".

FRAME{ & e ] 3 F H AG| BA&

56 |6-3/a| 4 |3-1/2|2-7/16] 1-1/2|11/32 SLOT| 11 | 2-9/16 MODEL | SUCTION | DISCH.| DF DG
145T | 7 6 13-1/2(2-3/4 | 2-1/2|11/32 SLOT| 11 ][2-7/8 934 1 i 7 |1-11/16
182T 9 16-1/214-1/213-3/4 12-1/4 13/32 11 [ 3-5/8

184T 9 |7-1/2(4-1/21{3-3/4 [2-3/4 13/32 1213-5/8 935 2 1-1/2 [2-1/4{2-1/4

AURORA PUMP |
A UNIT OF GENERAL SIGNAL

800 AIRPOAT ROAD-NORTH AURQRA. ILLINOIS - 60542

1.2.8-5




MODEL 10 5

secTion 130 pace 413
patep NOVEMBER 1963

1" x 2
3500 R.P.M.
MAX. SPHERES- .002
IMP. PATT. NO.- 33-7-8
CASE PATT. NO.- 337313 &i
MIN. IMP. DIA.- NA
5 .
ud N L
(W
N
Z
— ~
() ol |
5 3 mE
T ° b, i 1 i
EI h EEEEN
5 = ——pae—
- h ; i I v |
— l Ny | | i I |
— N T
-' — \\ 1
|
24 28 | | i
CAPACITY IN G.P. M. 33PC-11538
1750 R.P.M.
] ]
MAX. SPHERES- .002
IMP. PATT. NO.- 33-7-8
CASE PATT. NO.- 33:3:17 &
MIN. IMP. DIA.- NA
Y O
E | ], —— .
L - — {
= STEARNS-ROCER ENGINEERING CORP. ™
=pge PRCJECT NO. C21700 1
Q SCLAR-CNE FILOT PLANT
= UNIT ONE
Iiede P.C. NC. 2C01
— T 1™ HEAD i
o o !
|—
= T ——— i i| ‘v 1 LA I
= ' i
4 'y Jl e i | il
CAPACITY IN G.P. M. 33PC-11539

AURORA PUMP

A UNIT OF GENERAL SIONAL CORPORATION
A

AURORA * 1LLINOIS

11.2.8-6
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PRCJECT NO. €217C0 SECTION 6 ITEM134/5
SCLAR-CNE FILOT PLANT DATED JUNE 1968
UNIT CNE
PeCa 2001

p INSTRUCTION MANUAL

® O

URORA®

REPAIR
MODEL 134-135 (04-05 SERIES)

SERVICE

Your Aurora pump requires no maintenance other
than periodic inspecticn 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.
‘ Impeller screw and washer removed.

Inspect removed parts at disassembly to determine

their reusability. Cracked castings should never be

~ reused. All packing 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 as the need occurs. In
general it is economical to return to the manufac-
turer for repair only the motor and motor controller.

. Pump casing and outer ring removed. Impeller and key removed.

© 1968 AURORA PUMPF

AURORA, ILLINOIS

1.2.8-7



MODEL 134-135

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

Disassembling the Model 134 and 135 pumps (See
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).

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

5. Remove impellsr sleeve (12) with key (11) from
shatt.

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

R o o

CAUTION

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 washer and seat have been
relapped or replaced.

FLEXIBLE
cup

RETAINER

STATIONARY  WASHER FLEXIBLE
SEAT BELLOWS

Figure 1, Mechanical Seal

7. Remove inner ring (16).

8. Gasket (17) 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

Mechanical seal and spring removed.

2

prior to reassembly. Replace gasket. Check that
all mating surfaces are free of nicks and burrs.

' 1.2.8-8




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 lquid 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 mechanical 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).

THESE TWO
CUTWATER WEBS
MUST BE POSITIONED

AS SHOWN.

o CASING SUCTION
‘ CUTWATER

VIEW "A-A"

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 rings in cas-
ing.)

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



MODEL 134-135

Figure 3. 134 and 135 Series Pump Exploded View

List of Parts For Model 134-135

2. Capscrew 11. Key

3. Pipe Plug 12. Sleeve

4. Drive Screw 13. Key

5. Nameplate 14. Seal

6. Casing 15. Pin

7. Outer Ring 16. Inner Ring

8. Capscrew 17. Gasket

9. Washer 18. Capscrew

10. Impeller : 19. Bracket
20. Bracket

STEARNS-ROGCER ENGINEERING CORP.
PRCJECT NC. €21700

SCLAR-CNE PILOT PLANT

UNIT CNE

P.C. 2001

1.2.8-10
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STEARNS-ROCER ENGINEERING CORP.

PROJECT NO. £21700 SECTION 2 {TEM
SCLAR-CME FILOT PLANT DATED JUNE 1968
UNIT CNE

P.C. 2001

INSTRUCTION MANUAL
INSTALLATION
CLOSE COUPLED PUMP

GENERAL. The life of your Aurora pump can be PIPE

extended considerably by carefully following the in- HANGER

stallation instructions contained herein. Each step > DISCHARGE PIPING
of the pump installation instructions plays a vital
part in assuring long life, efficient operation, and DISCHARGE
reduced maintenance, from the initial location of the TANK
pump through prestarting directions.

AURORA‘E PUMPS

GATE VALVE

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 mrjg;Azt?E / UC“;?::E ?@&éﬁ
attention should be given to the discharge and suction I o .

nozzle threads or flanges. Any damage or shortage “ e L‘!,r

of parts should be reported to the carrier immedi- L il
ately.

N CHECK VALVE

CLEANING. I your pump is to be installed imme- SUCTION PIPING ~—

diately, it will be necessary to remove the protective - =
covers from all openings, and to clean the exposed N .
metal parts thoroughly with a cleaning solvent to re- FOOT VALVE =y \\ =5
move the preservative coating. 3 — >
_ STRAINER A
STORAGE. I your pump is not to be put in service _Oars:Fsai:-F
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
gervice. For extended storage, the pump should be FIGURE 1. RECOMMENDED LOCATION -
dried internally with hot air or some other suitable SHORT DIRECT SUCTION

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.

DISCHARGE PIPING

PLANNING THE PUMP LOCATION. You probably —_—

have spent considerable time planning where your —_—=T TE VALVE
pump will be located. However you may have over- == GA

looked some factor which may affect pump operation ‘F‘ CHECK YALVE
or efficiency. DISCHARGE L

DISCHARGE LONG UNSUPPORTED

TANK NOZZLE SUCTION PIPING

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 SUCTION
neglected which can result in premature failure of NOZZLE
both the pump and the driver. FOOT VALVE

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- : STRAINER

vance planning stage.

Protect your pump against the possibility of flooding.
Although water will not seriously damage the pump, FIGURE 2. UNSATISFACTORY LOCATION -
the drive motor can be damaged. LONG INDIRECT SUCTION WITH NO SUPPORT

© 198 AuRORA PUMP
AUROAA, ILLINCIS

1.2.8-11



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.
Moisture dripping on exposed metal or wood can
cause 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 concrete 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 PUMP MOTOR
LAG scnsw: /  BASE
oo LY Lot
THREADED _
INSERT o

Lt - . CONCRETE |
FOUNDATION

FIGURE 3. TYPICAL CLOSE COUPLED
PUMP MOUNTING

Lag screws or bolts screwed into threaded inserts
1n the concrete are recommended 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.

If 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

iping.

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

GATE VALVE
MOUNTING DISCHARGE
BOLTS 4" PIPING
l ) _, -
A
| i

SUCTION PIPING
ﬂ_ — — ’]

7~

- . I —

— | ;
E— T T T |

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.

SHORT 3 ;}
PIPE | SPIRIT LEVEL

e

DISCHARGE

o 8 o

N

N\
SHORT PIPE

SUCTION

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

SUCTION

_ Long REDUCER
O\ S @ : RADIUS
1 ELBOW
1=
DISCHARGE
e | [ID
O FOOT VALVE
1
SUCTION STRAINER
FIGURE 6. LEVELING WITH SPIRIT FIGURE 8. RECOMMENDED SUCTION
LEVEL ON PUMP FLANGES ‘ LIFT PIPING - SHORT AND DIRECT

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.

NOTE: GATE VALVE SHOWN
IN VERTICAL POSITION FOR

SUPPORTING THE PIPE. Both the suction and the
discharge piping should be independently supported DISCHARGE

near the pump. Liberal use of pipe hangers and SUCTION
support blocks will prevent excessive strain on the PIPING

ILLUSTRATION PURPOSES ONLY

SUPPLY A~
TANK

GATE

VALVE I

pump casing and on the pipe joints. L ™

L~ =3
SUCTION PIPING. The suction piping should be oo _ _‘
short, but no less than ten pipe diameters in length, l!; §
and direct with as few elbows and fittings as possible A \ =
to keep head loss, from friction, at a minimum. TAPERED
However, the suction pipe should provide a minimum ECCENTRIC PIPE SUPPORT
uninterrupted length, equal to ten pipe diameters, to ‘ REDUCER
the pump suction flange. A horizontal suction line )
should have a gradual rise to the pump, and pass FIGURE 9. RECOMMENDED FLOODED
under any interfering piping. SUCTION PIPING - SHORT AND DIRECT

PIPE HANGERS

SUCTION

. DISCHARGE
PIPIN ,
NG PIPING
—— 1 1 o
= PIPE

LR

: SUPPORTS

E
P

e

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.

LONG UNSUPPORTED

DISCHARGE PIPING EXCESSIVE
/ NUMBER OF
vad ELBOWS

EXCESSIVE
©OLIFT

TAPERED e
ECCENTRIC - ' <
REDUCER"

FIGURE 10. UNSATISFACTORY SUCTION LIFT
PIPING - LONG AND INDIRECT WITH NO SUPPORT

SUPPLY F;:
TANK \N
NO SUPPORT
|—l|
\I EXCESSIVE
NUMBER OF
ELBOWS
TAPERED
SUCTION ¢ -ceNTRIC
REDUCER

(A=

&= SHORT RADIUS

‘! LONG RADIUS

.

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

DiSCHARGE
@ SUCTION
INCORRECT
DISCHARGE
®
SUCTION
CORRECT .

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
installed in any position at the suction nozzle have a
cendency to distribute the liquid unevenly in the
impeller chamber, causing a reduction in capacity,
and creating an undersirable thrust condition.

4

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.

INCORRECT ”
i CORRECT ;_-'_1
pume  / “ ’ jl;-:— lJ
SUCTION™ - ==

SPACER BETWEEN SUCTION AN D 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

SUCTION

If elbow is necessary, it
should be of the long ra- PATH OF

R B : dius type. WATER \>\
CORRECT l

Discharge piping and suction piping -
should be supported close to the pump

flange to prevent vibration and strain on |NCORRECT
pump casing.

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

DISTANCE EQUAL
TWICE DIAMETER
OF INLET PIPE

PATH o%.}_(,:‘
WATER .:_:_15{.’ ;?:_* y

CORRECT INCORRECT LESS DESIRABLE

Suction connections for vertical mounted double suction pumps should be installed the op-
posite of horizontal pumps. That is, if an elbow is installed close to tie 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
1.2.8-156
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DISCHARGE

SUCTION

1 DISCHARGE

SUCTION

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

ECCENTRIC TAPERED REDUCER

ELBOW | 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

CORRECT dependent upon the application, The recommended
ECCENTRIC pipe diameter can be obtained from your nearest
TAPERED AR Aurora Pump Sales Office.
REDUCER POCKET
— M ELBOWS. Long radius elbows should be used in the
- ‘%" - discharge piping as well as in the suction piping, to
i prevent excessive head loss due to friction. When-

ever possible, elbows should not be installed directly
INCORRECT at the discharge nozzle as the turbulence created
by the elbow will affect pressure gauge readings.

FIGURE 17. INSTALLATION OF TAPERED

REDUCERS 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
D'SSAH,:EGE affect pump efficiency.
DISCHARGE
SUCTION DISCHARGE
. GATE VALVE
CHECK VALVE
l |

. SUCTION . LONG

[ RADIUS

ELBOW

_raOasa;’TUOrd, ECCENTRIC TAPERED |NCREASER
REDUCER
FIGURE 18. RECOMMENDED DISCHARGE
PIPING - SHORT AND DIRECT FIGURE 20. REDUCER INCREASER INSTALLATION
NO SUPPORT —
T

‘ DISCHARGE
GATE VALVE TANK
jﬁ EXCESSIVE
\ NUMBER OF
INCREASER DISCHARGE ELBOWS

PIPING
SUCTION

FIGURE 19, UNSATISFACTORY DISCHARGE PIPING - LONG WITH EXCESSIVE ELBOWS AND JOINTS
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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 18 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  EF
— 3
= = SUCTION
DISCHARGE
SUCTION
P
PIPE
SUPPORT

FIGURE 21. EXPANSION JOINT IN SUCTION LINE

BELLOWS TYPE
/EXPANSION JOINT
—_—

i,‘f"?"‘r»“ }
I S .

Sl Iy .

DISCHARGE

PIPE SUPPORT S

_ _

FIGURE 22. EXPANSION JOINT IN
DISCHARGE PIPING

If 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. If 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 connection 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

MISALlGNMENT\ FLANGE
4 BOLTS

INCORRECT
FLANGE LT oRRECT \ PROPER NATURAL
ALIGNMENT

FIGURE 23. PIPE ALIGNMENT

AIR IN PIPING. 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
elpows. 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 stufiing box.

The pump Seals or packings depénd on the liquid
being pumped for lubrication. Excessive air can
prevent proper lubrication with resultant damage to
them.

In suctiom lift applications, the suction pipe in the
liquid well must be sufficiently submerged to prevent
exposure of the end of the pipe when the well is at
its minimum level and to prevent vortexing 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.

STRAIGHT

DISCHARGE TAPER REDUCER AIR POCKET
_ <= 5ucTION

INCORRECT

DISCHARGE ECCENTRIC

TAPER REDUCER

»
CORRECT

FIGURE 24. AIR POCKET IN REDUCER
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DISCHARGE AIR POCKET
SUCTION - Eé 1S
N\
INCORRECT DECREASER
ELBOW
OISCHARGE ECCENTRIC TAPER

REDUCER

FIGURE 25. AIR POCKET IN ELBOW

AIR POCKET ;

B N N AN R R,

—_—
_—

AVATAN,

CORRECT

FIGURE 26. AIR POCKET IN HORIZONTAL
SUCTION PIPING

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

QUTLET

i
W

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
down, the pressure of the liquid returning to the
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 under 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.

ey ~——D|SCHARGE

=)}
]
. N J 1 )

PIPE SUPPORT N\ SUCTION PIPING
=

! ¥ —_

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

CHECK GATE
VALVE )LVE
SUCTION N 3

DISCHARGE PIPING

FIGURE 29. GATE VALVE AND CHECK VALVE

1.2.8-18

8




CLOSE COUPLED PUMP INSTALLATION

valve should be located between the gate valve and
the pump. If 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 flow 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

AIR VENT VALVE

PLUG

SUCTION

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
gselect 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

1.2.8-19

DISCHARGE

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 VALVE 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 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, trapping the liquid
in the suction piping and pump casing, thus main-
taining a prime on the pump.

VACUUM PRIMING. Vacuum priming consists of
removing air from the pump casing and suction

9
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piping 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
~entral priming systems. Your specific priming
cequirements will govern what type of vacuum
primer you use.

GATE
VALVES

—

T SUCTION
DISCHARGE

GATE VALVE

(OPTIONAL)

FOOT VALVE

FIGURE 32, PRIMING BY EJECTOR

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
.Jecting 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.

SPINDLE

STEAM
ENTRANCE

AIR
INTAKE

STEAM AND AIR
DISCHARGE

FIGURE 33. EJECTOR CUTAWAY

i
VACUUM PUMPS. Rotary or reciprocating pumps
are frequently used as vacuum pumps. They fall
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.

SEAL WATER

DISCHARGE VALVES

AIR

CENTRIFUGAL DISCHARGE

PUMP

SUCTION 7 UM (L aLL erdd

VACUUM PUMP

FIGURE 34, PRIMING BY VACUUM PUMP

INDUCTOR PRIMING. On suction 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 andinductor 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 indictor. 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 pump 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

10 1.2.8-20
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GATE
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DISCHARGE PRESSURE
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FIGURE 35. PRIMING BY INDUCTOR
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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 same as the arrow on the
casing, or as dtherwise indicated.

'CAUTION |

P

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.

11
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TURBINE PUMP

TURBINE PUMP OPERATION. Turbine pumps op-
erate under 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 crackling 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 and 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 amount 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 burn the packing and cause scoring of
the shaft, making it necessary to replace both the
shaft and the packings.

A strainer or sediment trap should be provided on
the suction side of the pump to prevent introduction
of abrasive particles into the turbine blades. These
particles can cause excessive wear of the blade and
the channel rings, making it necessary to 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. If there is any possibility of
freezing, the water should be drained off bv removal
of the plugs provided in the pump casing.

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 thev are not
firmly tightened, the.base plate upon whuch the punip
is mounted may deflect, causing a misalignment of
the pump and the driver.

© AIR VENT

OPENING
DISCHARGE

SUCTION

FIGURE 1. PRIMING BY HAND

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

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.
lect 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

1968 AURORA PUMP
AUROMA, ILLINJIS
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TURBINE PUMP OPERATION

GATE

- DISCHARGE VALVE

SUCTION
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f4—— PIPE SUPPORT
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FIGURE 2. FLOODED SUCTION PRIMING

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

. alr vent valve or plug be opened again to insure that
all air has been expelled from the pump casing.

FOOT VALVE 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 piping and pump casing with the liquid to

DISCHARGE
PIPE SUPPORT

SUCTION

% e
/ | A
% -—»--:; *'FOOT VALVE
/ STRAINER

i

be pumped. This can be done by removing the air
vent valve or plug at the top of the pump casing, and
ingserting 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 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 3. PRIMING WITH FOOT VALVE

INLET

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 eqQuip-
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 GATE -

1]
VALVE AIR RELEASE VALVE 7] DISCHARGE
FLOAT CONTROLS SEAL
VALVE WHICH PERMITS WATER
AIR TO PASS, BUT
T CLOSES WHEN WATER
CHAMBER FILLS.

CHECK VALVE
DISCHARGE

EJECTOR DISCHARGE

SUCTION %~ DI SCHARGE

_ SUCTION '
— TURBINE PUMP SUCTION SEAL WATER
= '

- > 7

= =] T FIGURE 7. VACUUM PUMP PRIMING

o

T e
% draws liquid from the liquid well into the turbine
* pump. Dry-vacuum pumps must be installed so that
FIGURE 5. PRIMING BY EJECTOR 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.

_SP'NDLE INDUCTOR PRIMING. On suction 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 con-

\

STEAM INLET DISCHARGE

GATE VALVE

PRESSURE
LINE

AlR
VENT

SUCTION

STEAM AND 0 2
AIR DISCHARGE

NOZZLE

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 =5
can accommodate liquid, air or a combination of both.

| r\l?
1
N
T,
|
.
\

)
An 2

i

Vacuum pumps can be installed as part of a central
priming System servicing many pumps, as an auto- INDUCTOR
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 turbine pump suction piping and casing, and FIGURE 8. INDUCTOR PRIMING
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TURBINE PUMP OPERATION

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

The pump 18 primed by opening the valve in the
pressure lme. This will allow the liquid to f{low
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 priming operation.

POSITION OF DISCHARGE GATE VALVE WHEN
STARTING. 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-

main open for starting and operation. If a flooded
suction condition does not exist and a gate valve has
been installed in the suction line, the operator 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. In 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. !
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SECTIONS ITEM 2
DATED JUNE 1968

INSTRUCTION MANUAL ®

AURORA® PUMPS 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 NCO. €2170C0

SCLAR-CNE FILOT PLANT

UNIT CNE

P.C. <001

© 1968 AURORA PUMP
AURORA, ILLINOLS
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TURBINE PUMP TROUBLESHOOTING

TROUBLE

PROBABLE CAUSE

REMEDY

. Pump fails to prime
or loses its prime

. Alr leaks in suction

. Suction strainer is

. Suction lift is too high

lines

clogged

. Clean and tighten all suction connec-

tions; relocate suction inlet in liquid
source. .

. Remove dirt, leaves or other mate-

rial from strainer.

. Re-evaluate pump requirements and

correct suction conditions accord-
ingly. Consult your local Aurora
Pump Sales Office.

. Driver is not operating

. Impeller or discharge

. Wrong direction of ro-

at rated speed

line is clogged

tation

) d. Defective priming valve d. Replace valve.
e. Defective packing or e. Replace packing or seal.
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.

. Check voltage of electric motor; check

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

. Back flush pump to clear obstruction;

disassemble pump and/or piping and
remove obstruction.

. Check wiring against diagram on

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
deliver rated
capacity

. Pump is not properly

. Suction lift is too high
. Excessive air in liquid
. Air leakage through

. Driver is not operating

. Channel or spacer

. Impeller is damaged

primed

stuffing box

at rated speed
Impeller is clogged

rings are worn

. See 2.a. above.

. See 1.c. above.

See 1.a. above.

. See 1.e. above.

. See 2.c. above.

See 2.d. above.

. Replace channel or spacer rings.

Replace impeller.

4, Insufficient pres-
sure

. Excessive air in liquid
. Drive is not operating

. Wrong direction or ro-

. Total head is too high
. Channel or spacer

at rated speed

tation

rings are worn
Impeller is damaged

. See 3.c. above,
. See 2.c. above,

See 2.e. above.

. See 2.b. above,

See 3.g. above,

See 3.h. above.

5. Pump starts then
stops pumping

[¢] om

o Q

. Air leaks in suction line
. Air pocket in suction

. Water seal line is

. Excessive air in liquid
. Suction lift too high

line

plugged

Defective packing or
seal

o o m

oo

. See 1.a. above.
. Reprime the pump; eliminate air

pocket conditions. .

. Remove obstruction from water line.

. See l.a. above.
. See 1.c. above.

See l.e. above.
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TURBINE RUMP 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 motor shait.
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. Install 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 ¢. 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.
Y 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~-ROCGER ENCINEERING CCRP.
\. PRCJECT NO. 621700
SCLAR-CNE PILOT PLANT
UNIT CNE
P.C. 2001 3
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TYPICAL CUTAWAY VIEW
OF A MARATHON DESIGNED, DRIPPROOF, HORIZONTAL
INTEGRAL HORSEPOWER MOTOR & PARTS DESCRIPTION ‘
364 THRU 445 FRAME SIZE

O OJCICICICRONONONONO

ITEM DESCRIPTION 1TEM DESCRIPTION ITEM DESCRIPTION
1. “f‘:rame Vent Screen 11. Bracket O.P.E. 21. Bracket Holding Bolt
2. Conduit Box Bottom 12. Baffle Plate O.P.E. 22. fnner Bearing Cap P_E.
3. Conduit Box Top-Holding Screw 13. Rotor Core 23. Inner Bearing Cap Boit
4, Conduit Box Top 14. Lifting Eve Boit 24. Grease Plug
5. Conduit Box Bottom-Holding Bolt 15, Staror Core 25. *Ball Bearing P.E.
6. *Ball Bearing O.P.E. 16. Frame 26. Shaft Extention Keay
7. Pre-loading Spring 17. Stator Winding 27. Shaft
8. Inner Bearing Cap O.P.E. 18. Baffel Plate Hoiding Screw 28. Drain Plug (grease)
9. Grease Plug 19. Baffle Plata P.E. 29. |** Bracket Screen

10. Inner Bearing Cap Bolt 20. Bracket P.E. .

P.E. = Pulley End

O.P.E. = Opposite Pulley End

* = Bearing Numbers are shown on motor nameplate when requesting information or parts always give complete motor description,
mode! and serial numbers. . '

. and ser : | 1.2.8-30
= Bracket and frame screens are optional.




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 ail
persons who install, operate or maintain this equipment.

GENERAL INFORMATION

Marathen Electric motors are all fully factory tested and
inspected before shipment. Frequently the most likely cause
of troubles may occur in either (1) shipment, (2) improperly
matched power supply, or (3) 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
urtil an appropriate notation on the freight bill is made. 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

UNCRATING

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 (without
protection) or storage before installation. Motors in storage
should have shafts turned over once each month 10 redis-
tribute grease in bearings.

Never start a motor which has been wet without having it
thoroughly dried.

The measure of insulation resistance (see 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
lifting 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 iocal requirements.

Erames and accessories 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,
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unusual shaft extensions should be permanently guarded
against accidental contact with ctothing 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 trips. If manual protector trips,
disconnect motor from power line. After protectar 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 10
indicate:
1. Motor is thermally protected
2. Motor is not thermally protected
3. Mator is with overheat protective device

For examples, refer to paragraphs below: .

1. Motors equipped with builtin thermal protection have
“THERMALLY PROTECTED' stamped on the nameplate.
Thermal protectors open the motor circuit electrically

when the motor overheats or is overigaded.
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
pox marked “‘P1"" and ""P2"”. These leads are intended
for connection in series with the stop button of a 3-wire
pilot circuit of a3 magnetic controlier connected to &
motor, as in Figure 1.

8. The load controlied by the above ““Overheat Protective
Device’’ cannot exceed the values shown in the chart

below.
.
AC VOLT-AMP AC VOLT-AMP
VOLTS RATINGS VOLTS RATINGS
120 360 208 360
240 360 480 360
600 360

TO CONTROL VOLTAGE"——_‘\l
sTART HOLD
L |

(NC) MOTOR THERMOSTATS

FIGURE 1



Normally Open (N/O) Motor
Thermostats are used in conjunc-
tion with controls installed by
Original Equipment Manufacturers.

THERMOSTATS FIGURE 1A

LOCATION

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 enciosed motors may be instalied where dirt,
moisture and corrosion are present, or in outdoor locations.
3. Expiosion 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
shoutd not exceed 40° C or 104° F unless the motor has deen
especially designed for high ambient temperature applications.
The free flow of air around the motor should not be
obstructed.

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

wttn the plane of four mounting stud pads flat within .010"
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 beit drive or direct
coupling, verify manually that the rotor turns freely and does
not rub. ’

V-BELT DRIVE

1. Align sheaves carefuily to avoid axial thrust on motor
bearing. The drive sheave on the motor should be centered
on the shaft extension.

2. When adjusting belt tension by puiling 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 manufacturer for a specific application.

DIRECT CONNECTED DRIVE

Flexible or solid shaft couplings must be properly aligned
for satisfactory operation. On flexible couptings, the clearance
between the ends of the shafts should be in accordance with
the coupling manufacturer’s recommendations or NEMA
standards for end play and limited travel in coupling.

ANGULAR MISALIGNMENT and RUN-OUT between

irect connected snafts will cause increased bearing loads and

stion even when the connection is made by means of a
tiexible coupling.

To check for ANGULAR MISALIGNMENT, clamp the dia!
indicator to one couoling hub and place the finger or button
of the indicator against 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 the
reference mark on the coupting 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 10 assure
concentricity of the shafts. Clamp the indicator button on the
machined diameter of the other hub as shown in diagram i1.
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.

INDICATOR BASE

INDICATOR BASE INDICATOR

INDICATOR

COUPLING HUBS
DIAGRAM 1

COUPLING HUBS
DIAGRAM 2

Rotating parts such as couplings, external fans, unusual
shaft extensions should be permanently guarced aqainst
accidentatl contact with clothing or body extremities.

ELECTRICAL CONNECTIONS

1. All wiring, fusing, and grounding must comply with
National Electrical Codes and local requirements.

2. To determine proper wiring, rotation and voltage connec-
tions, refer to the information and diagram on the
namepiate, separate connection plate or decal. If the piate
or decal has been removed, make inquires of the manu-
facturer.

3. Use the proper size of line current protection and motor
controis as required by the National Electrical Codz and
local codes. Recommended use is 125% of full oad amps as
shown on the nameplate for motors with 40° C ambient
and a service factor over 1.0. Recommended use is 115% cf
full load amps as shown on the nameplate for all other
motors. Do not use protection with larger capacities than
recommended. All three phase motors must have ail thrae
phases protected.

CHANGING ROTATION

1. The key must be removed from the motor snzft hefore
starting. Keep hands and clothing away from rotatirg par:s.

2. Before the motor is used as a power source for 2¢u pment,
determine the proper rotation of the driven unit.

3. Before applying a load to the motor, determine that the
motor and driven unit are in the same rotation seguence.

4. Checking rotation can be done by jogging or nurnping by
applying power to the motor ieads for a short perrod of
time, enough to just get motor shaft to rotate a siight
amount to observe shaft rotating direction.

5. Three phase - interchange any two (2) of the line leads wvizh
the motor lead connections shown on the nameolate,
separate connection piate or decal.
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PART WINDING STARTING
On those motors used for part winding starting, the elapsed
time on the first step shoutd be kept as short as possible and
should not exceed S seconds. 1t is recommended that this time
o limited to 2 seconds.

OPERATION

BEFORE INITIAL STARTING

1. |f a motor has become damp in shipment or in storage, it is
advisable to measure insulation resistance of the stator
winding.

Minimnum Insuiation Vaive in Megohms = B_a_[%%%/do.mgg +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) unti! 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 untii the
winding temperature, measured with a thermometer,
reaches 90° C (194° F). Do not exceed this temperature.

3. See that voltage and frequency siamped on motor and
control namepiates correspond with that of the power line.

4. Check ali connections to the mator and control with the
wiring diagram.

5. Be sure rotor twurns freely and does not rub when
disconnected from the load. Any foreign matter in the air
gap shou!d be removed.

6. Leave the motor disconnected from the load for the initial
start; it is desirable 1o 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 peen fastened in a raised position. Before putting the
motor into service, the slushing should be removed with
carbon tetrachioride or some other cieaning fluid that will not
attack insulation; the rings polished with fine sandpaper; and
the brushes should be set down on the collector surface. Keep
the rings clean and maintain their poiished surfaces. Ordi-
narily, the rings will require only occasional wiping with a
piece of canvas or non-linting cfoth. 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 coliector rings.
The pressure should be between 2 and 3 pounds per square
inch of brush surface.

When installing new brushes, fit them carefully to the
collector rings. Be sure that the copper pigrail conductors are
securely fastened to, and make good contact with, the
brushholders.

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 stamped
on tha namaplate.

3. Voltage and Frequency together: Within 10% (providing
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

1f 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 necassary to lubricate at time of
instatlation. |f the motor has been in storage for a period 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 8 (See figure 2.)

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

5. Add Grease” using 2 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 harmfui 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 cavity should be
filled 1/3 to 1/2 fui. Too much grease 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

END BELL BEARING HUB
FILLER
A

’ ALLOWABLE VOLTAGE AND FREQUENCY RANGE

i voltage and frequency are within the following range,
motors will operate, but with somewhat different character-
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FIGURE 3 WARNING
RECOMMENDED GREASES Disconnect power before work‘ing on motor
e driven equipment. Motors with automatic
NSULATION CLASS thermal protectors will automatically restart
SHOWN ON GREASE GREASE when the protector temperature drops
NAMEPLATE OESIGNATION SUPPLIER sufficiently. Do not use motors with automatic
8 Alvania 52 Shell Oil Company thermal protectors in applications where
‘s" ”d‘:"a‘gnl‘ . automatic restart will be hazardous to personnel
£ h 8 tandard Qil o i
Ghavron SR12 Catifornia or or equipment.
equivalent
TROUBLES
if trouble is experienced in the operation of the motor, I
FIGURE 4 make sure that: :
RELUBRICATION PERIOD 1. The bearings are in good condition and operating properly. .
2. There is no mechanical obstruction to prevent rotatiomn in
Relub. Period @ the motor or in the driven load.
Std. Conditions 3. The air gap is uniform.
Frame Size @ | (8 hr./day, normal . 4. Al bolts and nuts are tightened securely.
900, 1200 & | 1o light loading Severe Extreme 5. Proper connection to drive machine or ioad has been made.
Var. Speed 100° £ max. amb.)| Conditions | Conditions
140—180 45 Years 18 Months | © Months In checking for electrical troubles, be sure that:
210-280 4 Years 16 Months | 8 Months 1. The line voltage and frequency correspond to the voltage
320-400 3.5 Yeers 14 Months | 7 Months and frequency stamped on the nameplate of the motor.
“o"g?g gg ::::: ::1"/’:";’:::”5 gmg:::: 2. The voltage is actually available at motor terminals.
3. The fuses and other protective devices are in proper
Frame Size @ Severe Extreme condition,
1800 RPM Std. Conditions Conditions | Conditions 4. All connections and contacts are properly made in the
20180 Swor = S Momts circuits between the control apparatus and mc_)tor.
210280 5.5 Years 10% Months | 5% Months . Never attempt to measure the temperature rise of a motor
320-400 2.0 Years 9 Months 4% Months by hand. Temperature rise must be measured by thermo-
440-508 1.5 Years 8 Months 4 Months meter, resistance, or by imbedded detector or thermo-
510 1 Years 6 Months 3% Months couple.
All Motors CAUTlON
over 1800 RPM 6 Months 3 Months 3 Months 1. Do not perform any maintenance or service
on this motor before disconnecting the power
For roller bearings: Divide above times by 3. T T B - source. :
2. Discharge all capacitors before servicing
STANDARD CONDITIONS: Eight hours per day, normai or motor.
light loading, clean 100° F maximum ambient. 3. Always keep hands and clothing away from

moving parts.

4. Electrical repairs should be performed by
trained and qualified personne! only.

5. Failure to follow instructions and safe

SEVERE CONDITIONS: Twenty-four hours per day opera-
von, or shock loadings, vibration, or in dirt or dust at 100° to
150° F ambient.

EXTREME CONDITIONS: Heavy shock or vibration, dirt or _ele_c"'cal procedures could result in serious
dust at 100° to 150° F ambient. njury. )
6. If safety guards are required, be sure the
FIGURE 5 guards are in use.
AMOUNT OF GREASE REQUIRED WHEN REGREASING
BEARING AMOUNT APPROX. EQUIV. BEARING AMOUNT APPROX. EQUIV.
NUMBER (iN.3) TEASPOONS NUMBER {iN.3) TEASPOONS
203 .15 .5 Tsp. 222 3.0 10.0 Tsp.
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 Tsp.
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 referrad
to the nearest Marathon Electric Manufacturing Corp. sales 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 teils to start

Blown fuses

Replece fuses with proper type and rating.

Qverload trips

Check and reset overioad in starter.

improper power supply

Check to see that power supplied agrees with motor nameplate
and load factor.

Improper line connactions

Check 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. Aiso see that all control contacts are closing.

Mechanical failure

Check 1o see if motor and drive turn freely. Check bearings and
lubrication

Short circuited stator

{ndicated by blown fuses. Motor must be rewound.

Poor stator coil connection

Ramove end bells, locate with test lamp.

Rotor defective

Look for broken bars or end rings.

Motor may be overioaded

Reduce load.

Motor stalis

One phase may be open

Check lines for open phasa.

Wrong spplication

Change type or size. Consult manufacturer.

Overioad motor

Reduce load.

Low motor voltage

See that namepliate voltage is maintained. Check connection.

Open Circuit

Fuses blown, check overload reiay, stator and pushbuttons.

Motor runs and then
dies down

Power failure

Check for looss connections to line, to fuses and to control.

Motor does not come
up to speed

Not applied praperly

Consuit supplier for proper type.

Voitage too low at motor terminais because
of line drop.

Use higher valtage on transformer terminals or reduce load.
Chack connections. Check conductors for proper size.

Starting load too high

Check that load motor is supposed to carry at start.

Broken rotor bars ov {oose 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 100 long
to accelerate

Excess loading

Reduce toad.

Poor circuit

Check for high resistance

Defective squirrei cage rotor

Replace with new rotor.

Applied voltage too Jow

Get power company to increase power 1ap.

Wrong rotation

Wrong sequence of phasas

Reversa connections at motor or at switchboard.

Motor overheats
while running under
load

Overloaded

Reduce load.

Framae or bracket vents may be clogged with

dirt and prevent propaer ventilation of motar.

Open vent holes and check for a continuous stream of air from
the maotor.

Motor may have one phase open

Chack to maks sure that all leads are well connected.

Grounded coil

Locate and repair

Unbalanced terminal voitage

" Chack for fauity leads, connections and transformers.

Motor vibrates aftar
corrections have been
made.

Motor misaligned

Realign.

Weak supoort

Strengthen base

Coupling out of balance

Balance coupling.

Driven equipmant unbalanced

Rebalance driven equipment.

Defactive bali 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 tine
current on polyphase
motors during normal
operation.

Unequal terminal volts

Check leads and connections.

Single phase operation

Check for open contacts.

Scraping noise

Fan rubbing air shield

Remove interference.

Fan striking insulation

Clear fan.

Loose on bedplate

Tighten holding boits.

Noisy operation

Airgap not uniform

Check and correct bracket fits or bearing.

Rotor unbalance

Rebalance.

Hot bearings genaral

Bent or sprung shaft

Straighten or replace shaft.

E xcessive belt pull

Decrease belt tension.

Putleys too far away

Move pulley cioser 1o motor bearing.

Pulley diameter too smal!

Use larger pullevs.

Misalignment

Correct by realignment of drive.

Hot bearings hall

Insufficient grease

Maintain propar quantity of grease in bearing.

Deterioration of grease or lubricant
contaminated

Remove oid grease. wash bearings thoroughly in kerosene and
replace with new grease.

E xcess lubricant

Reduce quantity of grease, bearing shouid not be more_than % filled.

Qverloaded bearing

Check alignment, side and end thrust.

Broken ball or rough races

Repiace bearing, first clean housing thoroughly.
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When ordering parts for repair or spares, give
description and state quantity of parts desired,
together with the complete nameplate data: rating,

Sales and Service Assistance

model and serial number of the motor and all data.

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

SAN LEANDRO

14441 Grittith Street
San Leandro. CA 94577
Phone: (415) 357-7620

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

inois )
CHICAGO
680 Greenleaf Avenue
Elk Grove Viliage. 1L 60007
Phone: {312) 593-6500

Indiana
INDIANAPOLIS
4518 North Hiliside
indianapotis. IN 46205
Phone (317) 253-6465
253-5354

Louisiana
NEW ORLEANS
336 N Jetterson
Davis Parkway
New QOrteans. LA70119
Phone: (504) 482-2089

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

New York
SYRACUSE
Room 173 Pickard Building
5858 East Molloy Road
Syracuse. NY 13211
Phone: {315) 454-0994
454-3130

Ohio
CINCINNATI
9319 Cincinnati-Columbus Rd.
West Chester. OH 45069

T Phone (513) 777-7990 o

CLEVELAND

20800 Center Ridge Rd-Suite 400

Cleveland. OH 44116

Phone: {216) 331-2910
331-1081

Pennsylvania
ALLENTOWN
P.O. Box 2206
Allentown, PA 18001
Phone: (215) 837-1866

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

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 Madelia
P.O. Box 2983
Spokane, WA 99220
Phone: (509) 535-2931

ol y

. 288-8990 C.) .
Minnesota -
MINNEAPOLIS ELECTFIC
8700 West 36th Street 100 E. Randolph Street
Mimheapolis. MN 55426 Wausau, Wi 54401
Phone. (612) 935-8424 Phone: (715) 675-3311
Litho In U.S.A, 1.2.8-36 S8 181 3/80




CAURORA PUMP

A UNIT OF GENERAL SIGNAL
ENGINEERING DEPT.
NORTH AURORA, ILLINOIS- 60542

JOCKEY PUMP CONTROLLER

JOCKEY PUMP F.0. # SAQ-7434

JOCKEY PUMP CONTROLLER
JOCKEY PUMP FOR 2 ____ H.P. 360OO R.p.M.
D PHASE 60 CYCLE _2+40O _  VOLTS

Q- 200 # RANGE PRESSURE SWITCH

—X___ WITH RUNNING PERIODTIMER

WITHOUT RUNNING PERIOD TIMER

PANEL

TYPE A

PE B

BY:

DATE: 12-10-80

STEARNS-ROCER ENGINEERING CORP.
PRCJECT NO. C21700

SCLAR-CAE FILOT PLANT

UNIT ONE

P.0-. NC. 2CO1

1.2.8-37
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STEARNS-ROCER ENGINEERING CORP.
PRCJECT NO. 6217C0O

SCLAR-CNE FILOT PLANT

UNIT ONE
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JOCKEY PUMP CONTROLLER MODEL M10A-5-460

PARTS LIST
PART REC. SPARES PART NO. ) MFGR.
Circuit Breaker MCP03150CR Westinghouse
Motor Contactor A203C12T38 I-T-E
Contactor Heater 3 G30T38 I-T-E
Contactor Coil 1 Gl10C126 ' I-T-E
Run Period Timer 1 BR18A603 Eagle Signal Co.
Pressure Switch - 1 DA31-2 Mercoid
Control Transformer 1 Cl50BTZ13 ' Micron

1.2.8-39
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DATA SHEET MI10
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‘ Jockey (or make-up) pump controllers are in-
stalled in the same 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 M10 Jockey Pump Controller includes
the standord bourdon tube pressure switch with
independent high and low set points for auto-
matic starting. A fusible disconnect switch is
provided with externclly operable handle (cir-
cuit breaker can be supplied if required). A three
position Hand - Off - Auto switch and manual
start pushbutton are also included. A minimum
run period timer and control transformer are
standard features on series M10A. Series M10B
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 are conveniently
. mounted on the front of the cabinet.

— . S —— . R —_— e e e e e F E AT U R E S . . -

Controller is listed by Underwriters Laboratories.
Nema 3R Weatherproof cabinet.

Mercoid bourdon tube type pressure switch with
independent high ond low set pcints.

All components are U.L. listed and of heavy
duty industrial grade.

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

STEARNS-ROCGER ENGINEERING CCRP.
PRCJECT NO. £6217CO

o emem mreereie e e, SCLAR=CME FILCT PLANT —
g - .y . - = 1 UNIT CNE ‘
.- .l P.C. 2001
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ORDERING INFORMATION

SERIES M10 JOCKEY PUMP CONTROLLERS
ALL SERIES M106 CONTROLLERS HAVE MERCOID-BOURDON TUBE PRESSURE SWITCH--
MODELS M10A MODELS M10B

WITH TRANSFORMER WITHOUT TRANSFORMER

AND RUN PERIOD TIMER OR RUN PERIOD TIMER
H.P. YOLTAGE PRICE H.P. VOLTAGE PRICE
¥ thru 744 208/575 $370.00 ¥y thru 7%2 208/575 $310.00
10 208/230 450.00 10 208/230 390.00
10 440/575 370.00 10 440/575 315.00
15 208/575 450.00 15 208/575 390.00
20 and 25 208/230 650.00 20 and 25 208/230 590.00
440/575 450.00 440/575 390.00

NOTE: For Model M10B Without Timer, But
With Transformer, Add $32.00

SCHEMATIC WIRING OUTLINE DIMENSIONS

(W CINCUIT BREAKER
1F REQUINED)

TE - ——t
A 3
s 1 & L 1
b | RUN_ PERICO
|

LA " w -]
110 | 244 14 %4
1523 | 28% | V7% o%

0 b 9% | 7%

T—
—J L \ 4. Pipe TH'G. (Mele)

| TIMER (OPTIONAL}

}-—4—4;@—’{— | NSV 13 warT

STEARNS-RCGER ENGINEERING CORP.
PRCJECT NC. 621700

SCLAR-CNE FILOT PLANT

UNIT CAE

P.C. 2001
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ELECTRIC JOCKEY PUMP CONTRCLLER
SERIES M10

GENERAL DESCRIPTICN

Jockey (or make~up) pump controllers are installed in the same system as the
mein Fire Pump Controllers. Their main purpose is to maintain normal water

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

The use of this small pump in the system eliminates frequent starting of the
main pump. The Jockey Pump Controller automatically starts the Jockey Pump

motor when the water pressure drops below a set level. .

Model 104 includes a line voltage to 115 volt 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 presSsurs is restorad.

Refer to drawing B20857 for schematic and outline drawings.

MODEL DESIGNAT ION

The Jockey Pump Controllers are designated as:

MIOA - 5 - 460
I II III

1. A - With transformer and timer
B - Without timer, transformer opticnal

II. Designates horsepbwer

0.5 - 1/2 bhp
0.75 - 3/4 bp

1 - 1 hp
1.5 - 1-1/2 bp
2 - 2hp

3 -3hp

5 - 5 hp
7.5 - 7-1/2 hp
10 - 10 hp

15 - 15 bhp
20 - 20 hp .
25 - 25 hp
30 - 30 hp

STEARNS-ROCGER ENGINEERING CCRP7
PRCJECT NC. 6217CO

SCLAR-CME FILOT PLANT

UNIT CNE

P.C. 2001
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III. Designates 3 phase voltage rating

208 ~ 208
240— 240
480 - 480
600 - 600

PART IT

INSTALLATION

The Jockey Pump Controller has been assembled and wired at the factory
with the highest workmanship standerds. All wiring and functions have
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.

After installation has been completed, perform the Initial Irstallation
tart-Up Procedure, Part III, before operating the comtroller.

STEARNS-RCCER ENGINEERING CORP.
" PRCJECT NC. 6217C0O

SCLAR-CNE FILOT PLANT

UNIT CAME

P.C. 2001
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PART ITI

INITIAL INSTALLATION START-UP PROCEDURE

General:

. A11 but the final functional test can be made with the motor dis-

connected. This will 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 for the first pert of the
Initial Installation Start-Up Procedure.

The controls and their functions are as.followsi
a) Motor Discomnect Switch
The Motor Disconnect Switch is located ahead of the motor con-
tactor and is provided with fuses according to the motor full
Joad 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 between Automatic and Manual
operation. When switched to Hand, the motor starts when the
start switch is pressed. When switched to Off, the motor stops.
Tn the Auto position, the contactor closes and starts the pump
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.
Initial Start-Up

1. Close disconnect switch 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 switch. Motor contactor
should close. Measure voltage at output of contactor. It
should be the same as the incoming line voltage.

3; Switch to Off. Motor contactor should open.

4. Switch to Auto and drop water pressure at water inlet to
controller so pressure switch will close. Motor contactor
should close. Allow water pressure to return to normal. Ir
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

STEARNS-RCGER ENGINEERING CORP.
PRCJECT NO. €21700
3 SCLAR~CANE FILOT PLANT
1.2.8-44 UNIT CNE
P.C. 2001




open after this time period. If run period timer is not used,
motor contactor will open as soon es Water pressure returns tec

normal.
5. Connect output from contactor to pump motor.
6. Close circuit breaker.
7. Switeh to Hand. Motor should start.

8. Switch to Off. Motor should stop.

PART IV

OFERATION OF CONTROLLER

After the installation and test procedures are completed, the controller
is ready for normal operatiocn.

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

STEARNS-ROCGER ENGINEERING CCRP.
PRCJECTY NO. £21700

SCLAR=CNE FILCT PLANT

UNIT CNE

12845  p o,  go1




C.

PART V

SEQUENCE OF OPERATION

Introduction:

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

Manual Operation:

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

To manually stop 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.

Automatic Operation:

For automatic operation, the Hand-Cff-Auto switch is switched to Auto.
This places the pressure switch (PS) in series with the MS. TUnder ‘
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 thru the nor-
mally closed contacts of the Run Period Timer hold the MS 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. :

STEARNS-ROCER ENGINEERING CORP. ‘
PRCJECT NGC. €21700
SCLAR-CAE FILOT PLANT
5 UNIT CNE
12846 . P-C. 2001




JOCKEY PUMP CONTROLLER MopEL M10A-5-460

PARTS LIST

PART ' REC. SPARES PART NO. ' MFGR.
Circuit Breaker - MCP03150CR Westinghouse
Motor Contactor A203C12T38 I-T-E
Contactor Beater : 3 .7 G30T38 1-T-E
Contactor Coil ) S G10C126 I-T-E
Run Period Timer 1 BR18A603 Eagle Signal Co.
Pressure Switch , 1 _ DA31-2 Mercoid

. Control Transformer 1 Cl150BTZ13 ' ‘ Micron

. STEARNS-RCCGER ENGINEERING CCRP.

PRCJECT NO. 6217CO

SCLAR-CNE FILOT PLANT
UNIT CNE

P ol e
1.2.8-47 € 2001



CERTIFIED PERFORMANCE TEST-PROCEDURES

ES-38

(Form A-60006 is used for recording data)

A. The Hydrostatic 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 motor is mounted with pump. In some cases the
custamers motor will be used. If customers motor is used, record amps,

volts, P.F., & watts when possible.

C. The pump is piped into its proper test system. Proper gauge pipe must
be.on suction & discharge. Use the positive pressure system cr one of the
tanks. Suction lift should be used only when specified. (For sump pumps,
sewage ejectors, etc., refer to procedures for wet pit pumps) .

D. . A properly sized suction & discharge gauge
are then calibrated against the dead-weigh

is selected. The gauges
+ testor or the calibrated

master gauge. A mark of "OK" or a correction is recorded.on the test

sheet (Form A-60006) along with the gauge nutber. 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 form. (A-60006).1is completed with the following information:

Pump size and type (if the pump is being tested of a construction other
than a called for on the order, this must be recorded under "remarks') ,
impeller number, impeller diameter, impeller tips (plain or sharpened)

purp serial number and F.0. number.

F. The motor information then recorded as required on the test form. If
moter for order is not used, test data sheet should be noted in remarks

column: Ex: motor for job - Marathon 50hp,

1750 RPM.

G. Pump rating information is taken from the order and recorded. Also,
the nameplate is checked for complete and accurate information.

H. The Electrical Power Measurement equipment

is recorded on data sheets.

Be sure to record proper ratio of wattmeter. (See power Measurement Procedures) .

I. The pump should be connected and peady to cperate. If suction lift is
used, the pump must be primed.  If sositive sucticn oressure is used. this

will prime the test pump.  1.2.8-48
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Start test pump, bleed air from pump and discharge manifold and
calibrate flowmeter. (See instructions for "Flowmeter Calibration').

Set pump at duty point specified on order. Set Pressure and read flow.
Record this information on the V.I.P. test data card. This card should
be completely filled out. If the duty stated on the order is met, and
the pump is operating smoothly, proceed with performance test. If duty
is not met or pump does not seem to be operating properly, check with
supervisor.

Return pump to shut-off setting and record the following information.
Discharge gauge reading, suction gauge reading (mark if this reading

is pos., (+) or negative (-), flowmeter reading, wattmeter reading

and RPM. If other than a calibrated motor is used, also record volts,
amps, and power factor when possible. Use RPM indicator for RPM readings.
when possible. (See procedures).

Continue taking test points at different flow settings, (approximately in

_increments :of 10 on flowmeter) until the maximum wattmeter reading
- "is passed and/or extreme cavitation is encountered. Minimum of 6 points

is required.
Return pump to duty and observe operation.

If operation seems élright, return to shut-off setting. Always stop pump
at shut-off point (except turbine type pumps) this is because the flow-
meter should always be kept full of water. ‘

Remove or shut-off suction § discharge gauges. Turn off power to test
punp. Turn off power to positive pressure pump.

Analyze test for compliance to requirements. Check with supervisor if
needed. (See procedures for analyzing tests).

Record test in test log and place test numbers on data shset along with
date and tecnician initials. Mark test data sheet as certifisd test
in "Remarks" column. If suction or discharge gauge pipes differ from
purmp suction or discharge sizes this must be recorded on test sheets.

1 1.2.8-49
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Test Data Sheets must be complete with the fcllowing information:

Impeller Number

Impeller Diameter

Impeller Tips v .

Pump Serial Number, F.C. Number, or AFD Project Number

Motor Information

Pump Rating Information (Except AFD Projects)

Wattmeter Make .

Test Number, Date and Technician Initials o

Suction & Discharge Gauge Pipe sizes (If different from pump)

Suction & Discharge Gauge Number (Gauge marking of "OK" or a correction value)

Barometer Reading v

Remarks colum should carry the type of test and any other remark as applicable.
(See procedures for the type of test)

Minimum of 6 test points with information as follows:

Discharge Pressure

Suction Pressure (marked head (+) or lift (<)

Gauge Distance (Vertical Distance between suction gauge and discharge gauge
centerline. If discharge gauge is highest, number 1is positive (+). If
suction gauge is highest, number is negative (-).

Flowmeter readings and full scale setting

watt reading and proper ratio '

RPM Readings

Remove equipment and purp from test set-up. : .
Tag pump, "Hold for Approval'. (Tag should have date and intials by "Hydraulic".

1f a final hydrostatic test is required, this can now be accomplished.
Add date and intials to tag by "Hydro"'.

Analyze test and plot curve as required. (See procedur'é.s for analyzing +est).
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1.2.9 Demin., Water Xtr. Pump
1.2.9.1 Identification

Tag Number Description
P710 Demin. Water Xtr. Pump

1.2,9.2 Description

Manufacturer: Worthington 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

1.2.9.5 Piping Connections

DOE Dwg. No. 40P7005133155, CP9 -

1.2.6 Operation/Maintenance

See following Worthington Manual:
D-1011 and D-1012  Instruction for Installation, Operation,

Maintenance, and List of Parts for Centrifugal
Pumps

1.2.941



FOREWORD

Worthingion products are the result of more than a century of progressive study and development. Advanced
design, proper selection of materials, and precision construction reflect this wide expenence Worthington
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-101 1 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

“MODEL™ "'D-1011"" or **D-1012"" refers to the general type of pump covered by this instruction book.
**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 100°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.

\
g EWORTHINGTO

MODEL SIZE /
S SERIAL NO. MAT L AG

DSGN PRESS (100°F/38°C) IMP DIA

v { -
J

WORTHINGTON PUMP CORP. (U.S.A)
" MOUNTAINSIDE, NEW JERSEY
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Do no! operate this equipment in excess of its rated capacity, speed, pressure and temperature, nor
otherwise than in accordance with the instructions contained in this Manual. This equipment (or a
profotype) has been shop fested and found satisfactory for the conditions for which it was sold,
but its operation in excess of these conditions will subject it to stresses and strains which it was

not designed to withstand.

Failure 1o heed this warning may result in an accident causing personal injury.

WARNING

INSPECTION OF EQUIPMENT
ITmmediately upon  receipt of ship-
ment. inspect and cheek the ship-
ping manifest and report to  the
trauspartation company’s jocal agent
amy damage or shortage.

Inspect the crate and wrappings be-
fore discarding. Parts or accessories
are sometimes wrapped individually
or fastened to the erate.

STORAGE

1. Keep unit in elean. dry location.
Leave piping connection covers in
place to keep dirt out of inside of
pump.

2. Rotate pump shaft hy hand every
six months to protect bearings.

3. 1i pump has been stored over 3
vears it is recommended that bear-
ing frame he disassembled to clean
hearings and relubricate as ap-
propriate.  1)-1011  pumps  with
packed stuffing boxes should have
packing replaced if it has bheen
left installed in the pump during
this period.

4. Storage over 6 months in tropical
and marine locations — con=ult
vour Worthington representatives
for recommendations.

CLEANING PRIOR TO
INSTALLATION

Remove glue and dirt from suction
and discharge flanges. Check motors
1o make sure no foreign objects have
entered through fan and cooling op-
enings. Remove any slushing com-
pounds on exposed areas of pump
shaft. Clean pump and motor name-
plate.

SECTION |
INSTALLATION
LOCATION
Locate the pump <o that:

1. I will he easy to inspect and
maintain.

2. The unit is above the flood level.

3. Piping connections will be simple
and direct and will provide ade-
quale N.P.SH. t(see next para-
grﬂph) to prevent cavitation.

4. There is sufficient room to lift the
motor on larger units.

5. The foundation is stable enough
so that it won’t shift and leave the
pump hanging on the connecting
piping.

6. You can read hoth nameplates
{motor and pump).

-1

. There is enough free air circula-
tion around the motor for proper
cooling.

NET POSITIVE SUCTION HEAD

The NPSH required varies with ev-
ery size of pump and for any given
pump it varies with the capacity. The
N\PSH required bv your unit can
be obtained from the performance
curves available from your Worth-
ington representative.

To determine the NPSH available in

your system refer to Fig. 1 and the

following equation:

NPSHA(METERS) = Z i (P—Pv)lo-Hf-He

Sp.Gr.
NPSHA(FEET) =27 + (P-Pv’23l -Hr-He
Sp.Gr.

Where Z = Static head in feet (meters)

P = Pressure on surface of liquid in
psia, kPa

P, = Vapor pressure of liquid at

pumping temperature in psia

kPa

H¢ = Suction line friction losses in
feet (meters)

H,. = Entrance loss from tank to pipe
in feet (meters)

Note: For hailing liquids P equals
1>, and this item can be omitted from
the equation.

If the available NPSH is not equal
to or greater than that required by
the pump, it must be increased. This
is usually done by increasing the
static head. Z.

FOUNDATION

It is recommended that Model D-1011
and D-1012 pumps he mounted on
permanent foundations  which will
prevent excessive strains from piping
connections and coupling misalign-
ment. Figure 1 shows a typical in-
stallation.

Ideally pumps should he installed in
horizontal  position using  «tandard
steel or cast iron accessory base-
plates on a permanent masonry or
structural steel foundation of sufh-
cient mass to absorb all normal vi-
hrations. Foundation bolts should be
located or embedded in the concrete
by lay-out or template in relation to
the suction and discharge piping. I
concrete is used. foundation holts of
the specified size may be enclosed in
a pipe sleeve two or three diameters
larger than the bolts to compensate
for minor variation in lineup.*

Channel steel bases are bolted in
place. Drain rim steel bases may be
grouted if desired. Cast iron bases
are designed for and must be grout-

ed.

*Refer to “Mounting & Grouting for Pumps™ Worthingten Bulletin 20RP-1355.
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Sandand accessary seel haseplates
form<hed with theee pummps and mao-
Tois TOHPE7 46K W and under many be
bolted 1o machme or equirment strue-
tires enther nigndly orat flenible piping
s usedowith properhy desened viby g
Bron isodatog s

A unit mounted on steel work or
~tructural members should he mount-
ed over or adjacent 10 girders or
walls <o that no misalignment will
oceur from vielding or zagging of
the structure.

Small units tTOH P 36K Wand under)
may be operated in temporiny installa-
tnons without permanent foundation at-
tachments o mounted on standard
channel steel or drain rim steel thut not
Cast trons accessory baseplates. Under
such conditions due consideration must
be given 1o the following factors:

Lo Use flexible piping  connections
such as hose which will not -
pose heavy pipe strains on pump
casing but will not ruplure or leak
if unit <hifts Sightly due 10 vi-
bration or external forces.

2. Connect motor with safe durahle
clectrical connections which will
not be aflected hy slight shifting
of unit.

3. Conditions of coupling misalign-
ment may shorten life of motor
and pump thrust Learings.

1. Use grease lube for pump hear-
ings (oil lube requires accurate
leveling of pump on a permanent
foundation).

Pumps  with lube may  he
iaunted in posttion~ other than con-
ventional - horizontal. exeept  that
1011 pump~  with  conventional
picked <tufling hoxes should not he
positioned i cach aoway g o allow

areiase

novmal stufling Lo leakage 1o con-
taminate motor oy paing frame or
area~ surrounding the punp. Pumps
with ol tube wmust have bearing
frames leveled in a horizontal posi-
tion 1o insure proper bearing lubri-
cation. H pump discharge does not
point vertical it may not be possible
to vent air from the casing prior 10
starl up unless auxiliary vent con-
nections are added.

SUCTION PIPING

Suction piping should he as short
and direct as possible and free from
all air Jeaks, Where economically
practical the pipe should he one size
farger than the suction opening. N
shauld have a continuous rise or fall
from the cource 1o eliminate high
spots or air pockets,

Isolation valves on suction and dis-
charge lines are recommended to
facilitate future inspection and re-
pairs.

DISCHARGE PIPING

The discharge piping should be se-
lected with a diameter one size larger
than the discharge opening of the
pump if economically practical. It is
very important that the pipe be inde-
pendently supported near the pump
0 that no strains will be transmitted
to the unit. External loads caused by

= =
e [ “SUCTION, RESERVGIN 17 7

ARRANGEMENT OF '
SUCTION PIPING FOR
HEAD - ON SUCTION

L ’/ |7

DRIP pPAN-

FASTEN UNIT SECUAELY
TO FOUNDATION IN LEVEL POS!TION

LONG SUCTION LINES TO HAVE
CONTINUAL RISL OR FALL FROM SOURCE.
ELIMINATE HIGH AND LOW SPOTS

CASING DRAIN PLUG
{ wWHIN ORDERED)

2

Fig. 1—Typical Piping and Installiction

with
~ubsequent Tailure of hearings and

the  pipe cause misalignment
internal narts, Provisions that  are
e for pipe expansion on hot ser-
viees alsag avoid placing strain on
the pumy,

Befare securing the piping. flush the
pump and piping to be sure thev are
clear of Toreign material. Also check
the flanges for hoth lateral and angu-
lar misalignment. Piping must be
concentric and square before final
holting.

AUXILIARY PIPE CONNECTIONS

The following auxiliary piping should
he connected to the unit. if required.

1. Baseplate drain (cast iron base-
plates and drain rim baseplates).

2. Optional bearing cooling ring if
supplied,

3. Jacketed stufling hox on D-1011

nll]_\'.

4. Lantern ring connections. if re-
quired. See Section 111 “Mainte-
nance” {or instructions.

5. Mechanical seal connections, as
indicated on the mechanical seal
print.

6. Drip pan.
7. Frame drain sump.

Pipe connection sizes are shown on
the elevation drawing for the unit.

MOUNTING AND ALIGNMENT

Pumps operate most reliably when
carefully aligned on permanent rigid
foundations. Strains which will cause
wear of internal parts of the pump
and excessive noise and vibration are
eliminated this way.

Pump-driver combinations are aligned
at tie factory but must be rechecked
for coupling aligniment because they
may be sprung in shipment or dis-
torted by tightening of foundation
bolts.

The best procedure to follow is to
remove the coupling guard and check
coupling alignment hefore tightening
any foundation bolts.

If the pump is mounted on a perma-
nent foundation, tighten the bolts
now and recheck coupling alignment.
Also turn the shalt by hand t¢ assure
that it turns freely.

If unit is to be grouted do it now.
After the grout has been poured and

1.2.9-5

WORTHINGTON 5



Allowed 1o set for A6 hours Hehten
foundation bolts evenh and secely,
Rcrln-.('k coupling aligmuent. Replace
coupling guard.

Pumps with oil lubrication must have

DRIVER

For all driver information reference
chould he made to the manufacturer’s
instruction tag or hooklel attached to
the unit or crate.

On motor driven unils check motor
characteristics on namepilate and con-
nect wiring in accordance with at-
tached instruction lag. Check rota-
Gion of shalt against direction arrow
on punip casing with spacer oul.

PRIMING

Before starting any centrifugal pump
it is absolutely necessary that hoth
the casing and suction pipe be com-
pletely filled with liquid. This prim-
ing can be accomplished by any of
the following methods.

A. When the liquid supply level is
above the center line of the pump.
it is primed by opening the suc-
tion and discharge valves. The
inflowing liquid will displace the
air and fill the suction line. pump
casing, and discharge line up te
the level of supply.

B. Where the pump is operating with
cuction 1ift and the suction line
is equipped with a foot valve. the
avstem is filled with liquid by Hill-
ing through the discharge piping.

C. With pumps operating on a suc
tion lift where foot valves will
not operale properhy. a priming
chamber may be used. For de
tailed information on this subject
refer 10 Worthington reprint W-

350-S1A.

D. Instead of the preceding methods
of filling the pumyp. one of a num-
ber of tvpes of air removal ap-
paratus may be used. depending
upon the facilities available. This
apparatus i€ required when the
pumyp operates under a suction lift
and there i= na foot valve in the
cuction pipe. The connections are

witers installed and oil added hefore
Sarting,  See maintenance
page 9 fm procedure. Grease hubri-
cated pumps are shipped with bear-
ings already greased ready for up to

section

SECTION I
OPERATION

made in the top of the pipe at the
pump suction opening. To prime.
<hut the discharge valve and do
not start the driver until the
pump and piping are full of
water. Provision must be made
to seal the stuffing box with
sealing fluids 1o prevent in-leak-
age of air. See “Stuffing Boxes.”
page 10.

PRELIMINARY TO STARTING

Read the instruction book thorough-
v before starting the unit. Make
cure the following items are checked
before starting.

1. Pack the stufling box.
2. Alignment.
3. Lubricate the driver.

4. Check the direction of rotation of
the driver with the coupling halves
disconnected.

5. Lubricate the coupling, if requir-

ed.

6. Check bearing lubrication as in-
dicated in Section 111 *“Maintenance.”
0il lubricated pumps are shipyed
from the factory without oil.

7. For pumps cquipped with pm'kvd
hoxes. the gland nuts mugt be loose.

8. The pump must be filled with
liquid. If a priming device is used.
it must Te operating before the pump
is started.

9. If the unit is equipped with a
Jacketed Stuffing Box, Frame-Cool-
ing Ring or an Independent Seal to
the Stufling Box. turn on the water to
these items.

10. Turn on fluid to mechanical seal.

STARTING
The procedure for sarting the unit
will vary somewhat with each in-

30 day < operation prior o relubrica-
Lion.

Pumps on hot serviee <hould have
final coupling alignnient made with
the unit at its operating temperature.

stallation but the following steps will
generally apply:

1. Make certain that suction and dis-
charge valves are open. In acid serv-
ice the valves should never be closed
while the pump is operating since a
resulting increase in liquid tempera-
ture may make the acid corrosive
even 1o the corrosion resistant casing
materials.

2. Start the driver.

3. Check o see that the pump is de-
livering liquid.

4. When in service for about one-
half hour check for quiet operation,
temperature of hearings, and stuffing
box operation. After the pump reach-
es operaling temperature shut it
down. Then check the alignment and
check for binding.

STOPPING

Although the procedure for stopping
may vary slightly with each installa-
tion the Tollowing steps will generally
apply:

1. Close the discharge valve.
2. Shut down the driver.
3. Close the suction valve,

4. Turn off water 1o framecooling
ring and independent seal if so equip-

ped.

5. Turn ofl cooling water to j.’u'keled
stuffing box.

6. Do not turn off the sealing fluid
line to lantern ring unless the pump
is to be shut down for an extended
period and drained of all liquid.

= Turn off fluid 1o mechanical seal
if =0 equipped.

¢, Do not tighten the gland 1o stop
liquid leaking out, or air leaking in.
unless provision is made 10 relieve
the gland before restarting.

0 WORTHINGTON
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(@

OPERATING DIFFICULTIES

H the recommended nstallation pro-
cedure has heen followed, the pump
~hould aperate satisfactorihy with no
attention  other than that necessary
for the routine care of stufling hox
andd bearing<, However, if difliculties
do arise. unnecessary expenses and
delay can be avoided by giving care-
ful consideration to the following

fist:

1. Failure to deliver liquid

a.

bh.

Punip not primed.

Insuficient  speed. 1 motor
driven. check voltage and cur-
rent of each phase.

Discharge pressure required by
the system is greater than that
for which the pump was de-
signed.

. Net positive suction head in-

suflicient.

;. Wrong direction of rotation.

Suction lift too high.

Insufficient margin between suc-
tion pressure and vapor pres-
sure. :

. Air or vapor pocket in suction

line
Air leaks into suction line

Air leaks into pump through
mechanical seal. sleeve gaskets.
casing gasket or pipe plugs

Inlet of suction pipe insufficient-
Iy submerged

Parallel operation of pumps
unsuitable for such operation

m. Foreign matter in impeller

2. Insufficient capacity.

a.
b.

.

d.

g
. Foot valve not sufficiently sub-

Air leaks in suction line
Speed too low

Discharge pressure required by
the svstem is greater than that
for which the pump was de-
signed.

Impeller partly clogged

Insufficient suction head (cavi-
tation occurringl.

Mechanical defects — Impeller
damaged

Foot valve too small or clogged

merged

w.

X.

Y.

Wrang direction of rolation

Vortexing

. Pump or suction pipe not com-

pletely filled with liquid

Suction lift too high

. Insaflicient margin hetween suc-

tion pressure and vapor pres
sure

. Excessive amount of air or gas

in liquid

. Air pocket in suction line
. Air leaks through gaskets

. Air leaks into pump through

stufhing hoxes

Inlet of suction pipe insuflicient-
Iy submerged

Water-seal pipe plugged

Inducer used for wrong service

. Inducer {where required) clog-

ged or worn

. Viscosity of liquid differs from

that for which designed
Wearing ring surfaces worn
Impeller damaged or eroded

Impeller clearance too great

3. Insufficient pressure.

a.
b.

o

1.

m.

HB

Leaks in the suction line
Air or vapor in the line

Mechanical defects (see above)

. Wrong direction of rotation

. Excessive amount of air or gas

in liquid

Inducer used for wrong service

. Inducer (where required) clog-

ged or worn

. Speed too low

Wrong direction of rotation

Total head of svstem higher
than design head of pump

. Viscosity of liquid differs from

that for which designed
Foreign matter in impeller
Wearing ring surfaces worn

Impeller damaged or eroded

4. Pump loses prime after starting

a.

Leaks in the suction line

d.

€.

.

1.

. Suction lift too high

Air or vapor in the liquid

Air leakage through stufling

hox
Operating too far out on curve
Suction lift too high

Insufficient margin between suc-
tion pressure and vapor pres-
sure

. Excessive amount of air or gas

in liquid
Air pocket in suction line

Air leaks into suction line

. Air leaks into pump through

gaskets

Inlet of suction pipe insufh-
ciently submerged

Water-seal pipe plugged (mod-
del 1011)

Seal cage improperly located
in stuffing box, preventing seal-
ing fluid entering space to form
the seal (model 1011 packed
box only)

. Pump overloads driver

a. Speed too high

h.

. Total dvnamic head too low:

pumping too much liquid

. Liquid pumped is of diflerent

and/or vis-

specific  gravity
which

cosity than that for
pump was designed

. Oversize impeller

. Wrong direction of rotation

Total head of svstem higher
than design head of pump

. Total head of system lower

than pump design head

Specific gravity of liquid dif-

ferent from design

Viscosity of liquid differs from
that for which designed

Foreign matter in impeller

. Misalignment

Rotating part rubbing on sta-
tionary part

. Bearings worn
. Wearing ring surfaces worn

. Packing improperly installed

1.2.9-7
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p-

a.

n

W,

Incorrect e of packing for
operating conditions

C Gland too tight yesulting in no

flow of liquid 1o lubricate pack:

o
ing

Pump vibrates

Pump or suction pipe hot com-
pletely filled with liquid

Suction lift too high

Insuflicient margin between suc-
tion pressure and vapor pres
~ure

Foot valve too small
Fool valve partially clogged

Inlet of suction pipe in=ufh-
ciently submerged

Inducer used for wrong service

Inducer twhere required i clog-
ged or worn

Operation at very low capacity
Foreign matier in impeller

\lisalignment due to pipe strain
founda-

Tmproperly  designed

tion

. Shaft bent

Rotating part rabbing on sta-
tionary part internally

Bearings worn
Impeller damaged or eroded

Shaft running off center be
cause of worn bearings or mis
alignment

Impeller out of Lalance

Internal misalignment due to
improper repairs causing in-
peller or inducer to rub
Excessive thrust caused by a
mechanical failure inside the
]ll“ll])

Excessive grease in ball hear-
ings

Lack of lubrication for bear-

ings

Linproper installation of hear-
ings tdamage during assembly.
incorrect assembly. wrong type
of hearing. etc !

Dirt getting into hearings

Rusting of hearings due to wa-
ter gelling into housing around
shaft deflector

7. Packing has short life

Water-=cal pipe plugged

Seal cage improperly ocated in
stufling box. preventing scaling
fluid entering space to form
the seal

Misalignment

. Shaft bent

Bearings worn

Shaft or shaft sleeves worn or
scored at the packing

Packing improperly installed
Incorreet type of packing for
operating conditions

Shaft running ofl center e

cause of worn hearings or mis-
alignment

Rotor out of balance resulting
in vibration

. Gland too tight resulting in no

flow of liquid Lo lubricate pack-
ing

Failure to provide cooling lig-
uid to  water-cooled  stuffing
hoxes

Excessive clearance at hottom
of stuffing box between -shaft
and casing. causing packing to
be forced into pump interior

Dirt or grit in sealing liquid.
Jeading 1o scoring of shaft or
shaft sleeve

8. Stuffing box leaks excessively

Water-seal pipe plugged

Seal cage improperly located
in stuffing hox, preventing seal-
ing fluid entering space to form
the seal

Misalignment

Shaft hent

Bearings worn

Shaft or shaft sleeves worn or
scored at the packing

Packing improperly installed
Incorrect type of packing for
aperating conditions

Shaft running off center be-

cause of worn hearings or mis-
alignment

Rotor out of halance resulting
in vibration

10.

m.

Gland too tight resulting 1 no
flow of liquid to Jubricate pack-

1 o
ing

Failure to provide cooling hy:
quid 1o water-cooled  stufling
hoxes

Excessive clearance at bottom
of stuffing box between shaft
and casing. causing packing to
he forced into pump interior

Dirt or grit in sealing liquid.
Jeading 1o scoring of shaft or
shaft sleeve

Mechanical seal has short life

Shaft hent

Shaft sleeve worn or scored or
running ofl center

Mechanical seal improperly in-
«talled

Incorrect type of mechanical
seal for operating conditions

Qhaft running off center be-
cause of worn bearings or mis-
alignment

Impeller out of halance result:
ing in vibration and chaft de-
flection )

Abrasive =olids in liquid pump-
ed

Internal misalignment of parts
preventing seal washer and seat
from mating properly

Mechanical seal was run dry
Bearings worn

Misalignment due to pipe sirain

Mechanical seal leaks excessively

b

Misalignment due to pipe strain
Shaft hent
Bearings worn

Leakage under sleeve due to
gasket and O-ring failure

Shaft sleeve worn or scored or

running ofl center

Mechanical seal improperly in-
stalled

Incorrect type of mechanical
seal for operating conditions
shaft running off center be-

cause of worn bearings or mis-
alignment

8 WORTHINGTON
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i bpelier ont of Lalanee result

ine in vhration

J. Abrasive =olids in liquid pump-

ed

k. Internal misahigniment of pars
preventing ~cal washer and seat
fromanating properly

I. Mechanical seal was run dry

11. Bearings have short life

a. Internal misalignment due 1o
pipe strain or improper foun-
dations

h. Coupling misalignment
¢. Bent or damaged shaft
d. Damaged hearing housings

e. Excessive thrust caused by a
mechanical failure inside the
pump

BEARING LUBRICATION—
GENERAL

Medel D-1011 and D-1012 puraps are
furnished with either of two lubrica-
tion systems. oil or grease. Oil lube
pumps may be identified by the ex-
ternally mounted oiler and two oil
slingers attached to the pump-shaft
hetween the bearings. Grease lube
pumps do not have these slingers in-
stalled. Grease lube pumps have
grease ftlings inslalled on the line
and thrust bearing ends of the bear-
ing housing. See Repair Section 1V
(Bearing Frame) Page 14 for instruc-
tions on how to convert from oil
lube to grease lube or from grease
lube to oil lube.

OIL LUBRICATION

O lube pumps use an externally
mounted oil lubricator (Trico oiler)
shown in figure 2.

Rotating oil throwers fill the inside
of the frame with oil droplets which
continually coat the bearings with
fresh lubricant.

No critical oil level adjustment is
necessary in this oiling svstem.

The constant level Trico oiler main-
tains the oil level automatically. Only
a quick glance is necessarv to deter-
mine that proper lubrication is being
provided.

Instructions for Filling Oil Reservoir
- Unserew the plastic bottle from
the ot} reservoir. then fill with the

f. Excessive grease in hearings

¢. Lack of lubrication for motor
Learings

h. Wrong type of grease in grease
lube pumps

i Wrong type of oil in oil lube
puips

j- Improper installation of bear-
ings tdamage during assembly,
incorrect assembly, wrong type
of bearing. etc.}

k. Dirt getting into bearings

. Rusting of bearings due to wa-
ter getting into housing around
shafl deflector

m.

=

Improper oil level in oil Jube
punps

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

SECTION 1l
MAINTENANCE

proper grade of oil and replace. Al-
low the oil to flow until the oil level
in the bottle reaches and maintains
a constant level. Make sure the bot-
tle is in the lowest position while
filling so that the correct amount of
oil 18 poured in. It will be necessary
to refill the bottle several times. Do
not fill through the air vent opening
in the top of the housing because
tao much oil may be added. This will
cause the bearing to overheat. Also,
o1l may leak out at the annular clear-
ance between the shaft and the bear-
ing cover and housing.

When the level is reached and no
more oil runs out of the hottle, the
pump may be started. The oil in the
bottle must he visible at all times.
From time to time. it may be neces-
sary 10 add more oil.

TRICO OILER

5B 152550

Fig. 2—T¥rico Diler

o. Excessively worn open inipeller

p. Out of balance shaft or impel-
ler

12. Pump overheats and seizes
a. Pump not primed and allowed
to run dry
b. Vapor or air pockets inside of
pump
c. Operation at too low capacity

d. Parallel operation
matched pumps

of poorly

e. Internal misalignment due to

too much pipe strain, poor
foundations or improper re-
pairs

{. Internal rubbing of rotating
_part on stationary part

g- Worn bearings
h. Lack of lubrication

Starting New Pumps -— Before start-
ing, the oil reservoirs nust be filled
with oil as outlined under “Instruc-
tions for 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 the
proper viscosity, 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 hear-
ing temperatures.

BearingTemp. Viscoslity
L] L] ssu CST
F C 100°F | 38°C SAE No.
0-125] -18-52 75 16 S5W
126-145] 52-63 1 150 33 10W
146-180| 63-82 [ 300 65 20
181-200| 83-93| 700 | 152 30

*SSU is Saybolt Seconds Universal.

Oil Changes -—— For normal 8 hour
duty, change the oil approximately
_every 6 months. For pumps on hot
service or in a damp or corrosive
atmosphere change the oil more fre-
quently.

1.2.9-9
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GREASE LUBRICATION

The hearings should be lubricated
through the hivdraulic grease fittings
with a lime base. moisture resistant
grease for hearing feniperatures be-
tween 32 and 150FW0 and 660y, For
temperatures in excess ol 150F660)

STUFFING BOXES—PACKED

Type of Pa
ing is furnis
ordered with p
Speeial hardened
are  required

packing. For

sult a reputa

for

certain

or

cking—l)ie-molded pack-
hed on all D-1011 pumps
acked -stuffing hoxes.
shafts

sleeves
types of

special applications con-

ble packing manufacturer

2. By the use of a seal tube connect:
ed to the pump volute.

The method emploved should con-
form with the Instructions listed as
follows:

Chemical punip stufling hoxes cannot
be sealed by the liquid pumped as is

;l:c a '\h«')rl,llzr‘c‘. \od;: h;“(“t f“(llxeﬂ:_ or your Worthington pump repre- (_lone on waler pumps. However, seal
e ko of 3 % 28
o, - ! ¢ : TCad 4 ; q eakage of liquids that are corrosive,
for these conditions from reputable Lantern Ring Connection — Stuffing & 1 ;

manufacturer.

hoxes are equipped

ring which can be used

with a lantern

to hleed

hazardous. or costly, or that contain
<olids is important. Sealing is only

Jmmediately after lubrication. bear- water or other fluid to the packing. H"?Z‘}?le if an m((‘lepend(-nl source'of
ings will show a definite temperature The fluid provides cooling and Jubri- L'"h is connected to lge lan(dern ring
rize and should be allowed to oper- cation. and also prevents air leakage with a continuous and steady exter

ate from 4 to 8 hours until the tem-
perature stabilizes.

1f the heating persists. refer to in-
ctructions on coupling and piping
alignment.

The frequency of lubrication depends
on the operating conditions. For nor-
mal duty. 8 hours daily, relubricate
every 1000 hours of operation. Lu-
bricate the hearings while the unit

4

into the pumy
sure is less t
when an independen

ing fluid is used.

flush the packing o

ids handled by the pump.
sealing fluid ¢
stuffing  hox

methods:

1. By injecting watey
pendent source

) when the suction pres:
han atmospheric. Also,
t source of seal

it is possible to
f any grit or sol-

1f required.

an be supplied to the

lantern ring by two

from an inde:
at a pressure approx-

nal pressure at all times during op-
eration and shut-down.

The sealing fluid is sometimes waler.
but where water is not compatible
with the liquid being pumped it can-
not he used. such as with:

1. Sulfuric acid above 65 to 70%.

2. Anhydrous Jiquids that must he

kept so.

is running and DO NOT OVERLUBRI-  imately Sto 10 psi (3510 69k P higher 3. Liquids that will form hydro-
CATE. than suclion pressure. chloric acid on contact with water.
075"(.191 cm)
WY
B % = o751
DIA. 3 D . L‘E__ N
I A C —
DA FIG. |
I Frave | A B c D
SIZE FIG. SHAFT OR BOX BORE BOX PACKING DISTANCE TO SEAL CAGE
SLEEVE DiA DIA DEPTH SIZE SEAL CAGE C WIDTH
\ ; IN. CM. IN. CM. IN. CM. IN. CM. IN. CM. IN. CM.
1.125 2858 | 1.750 4.445 2.05 5.207 1/4x5/16) 64x.79 1.105 2.807 56 1.422
Except 5/16 .79
2 3x1-1/2x13 2 1.375 3.493 | 2.000 5.080Q 2.32 5.893 sa sQ 1.25 3.175 62 1.975
3x2x13 . i
ONLY 5/16 79
2 ax1-1/2x13 3 1.375 | 3.493 2.000 | 5.080 2.32 5.893 sQ .94 2.388 62 1.575
ax2x13 saQ. '
v 3x2x6 3/8 a5
3 4x3x6 2 1.750 | 4.445 2.500 | 6.350 2.83 7.188 sQ 1.50 3.810 .75 1.905
6x4x6 sQ. .
l 3 ALL 3 1.750 4.445 | 2.500 6.350 2.83 7.188 3/8 95 1.12 2.845 75 1.905
OTHERS ' ' ' ’ ’ : sQ. sQ. . : . :
I S
. 3/8 .95
4 3 2125 5.398 | 2.875 7.303 2.83 7.188 sa sQ 1.50 3.810 .75 1.805
5 s | 2750 | 6985 | 3750 | 9.525 | 3.78 9.601 ;g 15;?)7 150 | 3s10] 100 | 254

Fig. 3——.S'uﬁing Box Arrangements
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Mechanical seals are usually recam-
mended Tor soch conditions. although
i some cases. the fluid seal on a
packed hox can be a clean solution
of a liquid that i compatible with
the ]nmhn'l. In some cases gl_\‘('el'in(‘
orother hydrocarbons have Deen
used for sealing against oleum: weak
caustic. may - he used  for  sealing
strong caustic: steam. {or materials
that harden at low temperatures such
a~ strong black liquor: and inert dry
zas in exceptional cases.

This fluid should be supplied to the
pump at 4 pressure 5 to 10 psi(35 to
69KP.) above the suction pressure or
above atmospheric pressure when a
negative suction pressure exists. In
addition. this fluid should be teft on at
all umes. when there is Liquid in the
pump. whether the pump is operating
or nol.

COOLING JACKET

D101 pumps are designed with an
mtegral stufing hox cooling jacket.
The purpose of this jacket is to pro-
vide a means for circulating cooling
water around the stufing box of
pumps on hot liquid services. Such
cooling is usually required on packed
box pumps if liquid temperature is
over 250°F(121°C).

STUFFING BOX DIMENSIONS
AND ARRANGEMENT

Stuffing box dimensions and arrange-
ment are shown in Fig. 3. The lan-
tern ring in and out connection at

the stufling box are plugged at the
factory with pipe plugs. The stuffing
lox is normally equipped with a lan-
lern ring unless the arder specifically
calls for a different arrangenent.

Packing Replacement -— We recom-
mend the use of pre-cut die-molded
or mandril-cut packing. To install
new packing. first remove the old
packing with a suitable packing pull-
er. Make sure that the packing to be
installed is of the proper grade and
the sleeve or shaft is in good condi-
tion. For packing recommendations.
contact Worthinglon or a reputable
packing manufacturer. Blue African
Asbestos packing is good for most
corrosive chemicals. Insert one pack-
ing ring at a time into the stuffing
box by means of the gland. The split
of successive packing rings should
be placed 90 degrees apart. 1f a lan-
tern ring is used, make sure the ring
is installed in the right location. The
lantern ring should be directly under
the tapped opening in the stuffing
box.

When installing the gland, tighten
the gland nuts finger tight. Do not
over tighten with a wrench.

Packing Adjustment—General — In
order to assure proper packing lubri-
cation. a leakage rate of 30 drops
per minute is required. If the stufl-
ing box leakage rate is too high,
tichten each hexagon gland nut only
one flat or one sixth of a turn. Wait
for about 1en minutes until the pack-
ing seats itself. After ten minutes, if

the lcakage rate is still too high,
tighten the nuts another one sixth of
a turn. Do not overtighten the nuts
o the point where all leakage is
stopped.

Operation of the pump without stuff-
ing box leakage will cause the pack-
ing to burn up. Also, the shaft or
shaft sleeve will be scored and the
horsepower required to drive the
pump will increase.

Packing Adjustment—Start-Up — 1{
the glands are tightened to prevent
leakage when the pump is shut down,
make sure the gland nuts are loos-
ened before 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
are available as options on D-1011
and D-1012 pumps. Mechanical seals
by their nature require no mainte-
nance. D-1011 and D-1012 pumps all
accommodate commercially available
niechanical seals most widely used in
Chemical and Process service. Inside
and outside seals, balanced and un-
balanced, single and double are avail-
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.

1.2.9-11
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The following section is divided into
subsections covering several of the
basic variations of D-1011 and
D-1012 pumps. Because of the large
number of combinations of optional
features it mav be necessary to re-
fer to several subsections of this sec-
tion for information needed to pro-
ceed the various repair steps for a
given pump. The first paragraph of
cach subsection will contain identifi-
cation information to help guide the
user of this manual.

This section includes the following
subsections:

Rotor Assembly Removal
Disassembly—All D-1011 Pumps
Disassembly—All D-1012 Pumps
Inspection and Repair of
Components
Bearing Frame Repairs
Disassembly of Frame
Assembly of Frame
Conversion from grease to oil Jube
{and vice versa)
Assemblv Procedure—
All D-1011 Pumps
Assembly 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 (1). With
D-1011 and D-1012 pumps the casing
can be left in the line. The complete
bearing frame and rotor assembly
are removed from the casing as one
integral unit. Disconnect all auxiliary
piping. Remove cap screws which at-
tach adapter (71) to casing (1).
Jack bolt holes are provided and
should be used rather than crude
prying methods to separate the adapt-
er from the casing.

Loosen the two bolis which attach
the outboard frame support (53B) to
the base. Adjust the inboard frame
support 153A1 so that the weight of
the frame assembly is sustained by
this support. This support is thread-
ed for easy vertical adjustment so
the rotor can be positioned to slide
smoothly into or out of place. Slide

SECTION IV
REPAIR INSTRUCTIONS

out the frame assembly from the cas-
ing as one integral unit. This assem-
bly can then be removed to 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 to keep
the impeller (2} from turning,
remove the impeller locknut (24)
or inducer {2A). Note that the
inducer does not use a lock-
washer.

w

Remove impeller (2) and impel-

ler key (32) {rom shaft.

4. On pumps with mechanical seals
remove the nuts or cap screws
which attach the gland 117A) to
the stuffing box cover (11) or
cooling cap (11B).

5. Remove cap screws which hold

the stuffing box cover (11) to

the adapter (71) and separate
the two.

6. At this point the mechanical seal
rotor (80) if so equipped can
be removed from the shaft (14)
or left in place.

7. Slide the gland (17 or 17A) off
the end of the shaft.

8. Pull the shaft sleeve
the shaft.

9. Remove 4 cap screws which hold
the bearing frame assembly to
the adapter (71} and remove
the frame assembly by withdraw-
ing rearward from the adapter.
See page 13 for repairs to the
hearing frame assembly.

10. Adapter supports (53A and 53B)
may be removed from the adapt-
er (71) at this point if required.

11. Packing (13}, gland (17), lan-
tern ring (291, and stuffing box
bushing (63) (This last ijtem
used on frame 1 pumps only)
may be removed from stuffing
box cover at this time.

(14) off

DISASSEMBLY
AtL D-1012 PUMPS

1. With casing t1) removed. use a
sharp tool to pry back the lock-

ing tab of the impeller nut Jock-

washer (24A),

. Using a suitlable means to keep
the impeller (2} from turning.
remove the impeller locknut (24}
or inducer (2A). Note that the
inducer does not use a lockwash-
er.

o

[ 5]

. Remove impeller 121 and impel-
ler key (32) from shaft.

4. Loosen or remove mechanical
seal rotor retainer from shaft
sleeve. This is cither a retaining
ring (211} for bellows type me-
chanical seals or a socket set
screw in a collar for chemical
seals.

5. Pull the rotor (80) off the shaft
(6) or shaft sleeve (14). I a
shaft sleeve is relatively loose
on the pump shaft the rotor and
the sleeve may come off together
and be separated later.

6. Remove 4 cap screws which hold

the bLearing frame. assembly to
the adapter (71} and remove the
frame assembly by withdrawing
rearward from the adapter. See
page 13 for repairs to the bear-
ing frame assembly.

7. Adapter supports (53A and 53B)
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-10]11 and
D-1012 pumps unless they say other-
wise.

Casing—Closed Impeller Type (n

Clean and inspect gasket surfaces
for damage areas that would cause
leaks. Check wearing ring surfaces
for excessive wear. On alloy steel
pumps these surfaces are a machined
part of the casing. On standard fitted
pumps stainless steel wearing rings
may be removed by driving out with
a specially sharpened drift pin. Fig-
ure 4 gives standard wearing ring
clearances for adapter and casing
sides of impeller.

Casing—Open Impeller Type (1)

Clean and inspect gasket surfaces for
for damaged areas that would cause

12 WORTHINGTON
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Wearing Wearing
Ring Ring
Diametric Diametric
Pump Clearance Pump Clearance
Size IN cMm Size IN cM

128126 018 .024 046..061 4x3x6 .021-.027 .053-.069
112x1x8 018-.024 1046-.061 4x3x8 .021-.027 .053-.060
2x1x10 018-.024 .046-.061 4x3x10 .021-.027 .053-.069
3x1'2x5 .018-.024 .046-.061 4x3x13 .021-.027 .053-.069
3x1vx6 .018-.024 .046-.061 6x4x6 .021-.025 .053-.064
3x1v2x8 .018-.024 .046-.061 6x4x8 .021-.025 .053-.064
3x172x10 .018-.024 .046-.061 6x4x10 021-.027 .053-.069
3x11ax13 018-.024 .046-.061 6xaxit 021-.027 .053-.069
3x2x5 .018-.024 ,046-.061 6x4x13 .021-.027 .053-.069
3Ix2x6 018-.024 ,018-.061 8x6x11 1024-.030 .061-.076
3x2x8 018-.024 .018-.061 ax6x13 024-.030 061-.076
3x2x10 .018-.024 .018-.061 8x6x13 ,024-.030 .061-.076
3x2x13 .018-.024 .018-.061 10x8x13 027-.033 .069-.084
3x3x4 .018-.024 .018-.061 10x8x15 .027-.033 .089-.084
4x3x5 .021-.027 .053-.069

Fig. 4—Wearing Ring Clearances

leaks. Check face of wear plate (61)
for excessive wear and replace if
necessary. Do nol remove wearplate
unless il is necessarv to replace it
or the gasket 73]. Clearance between
wearplate and impeller when pump
is assembled should be .015" 10 .020".
(.038 to .051¢cm.).

Impeller—Closed (2)

Check wearing ring surfaces for ex-
cess wear and gasket surfaces of im-
peller bub for damage. 1f excessively
worn or eroded, the impeller must
he replaced.

Impeller—Open (2)

Check front and rear vanes for ex-
cessive wear. If front vanes are worn,
clearance to \\'earplale may be re-
duced by adjusting position of shaft
or wearplate. If rear vanes are worn
excessively. impeller must be replaced.

Stuffing Box Cover—D-1011 {11}

Clean and inspect gasket surfaces.
Remove any dirt or scale {from stuff-
ing box cavitv. Check cover ring for
wear and excess clearance. See Figure
1. Stainless steel cover rings may
be driven out by use of a hammer
and drift pin. If necessary remove
cooling cap (11b). Clean cooling
cavities lo remove excessive rust or
«cale. Replace O-rings 173B  and
73Cy. Replace gland studs (83) if
hadly corroded.

Mechanical Seal Cover—D-1012
{11A)

Clean and inspect gasket surfaces.
lemove amv dirt or scale from me-
chanical seal cavity. Check cover
ring for wear and excess clearance.
See Figure 4. Stainless steel cover
rings mav he driven out by use of a
hammer and drift pin.

Adapter (71)

Check for damage to precision sur-
faces that locate casing and bearing
frame to preserve proper internal
alignment. Check for corrosion due
to leakage {rom stuffing box.

Mechanical Seal—All belfows type

It is not recommended that this me-
chaniral seal be reused. A mechan-
ical seal i= like a gasket in this
respect. Using an old one leaves too
much chance of failure to make the
gamble worthwhile. considering the
usual cost of installing and removing
a pump from its system.

Attlempts 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 repairs or lapping
are possible but require special-
ized technical knowledge, skills and
equipment beyond the scope of these
instructions. For ascistance in this
area contact your Worthington pump
representative or a represenlative of

the mechanical seal manufacturer.
Complete  mechanical  seal  rotors
(80} and seats (65} are available

from your Worthington representa-
tive just like any other repair parts.

Shaft Sleeve (14)

Check for damage to gasket surface
on impeller end and internal gasket
or O-ring groove. If used with a me-
chanical seal, the outside surface
muslt not be scored in the area where
the seal rotor (80) bellows or seal-
ing ring touches. If used with pack-
ing. any scoring on outside of sleeve
will shorten the life of the packing

by an amount that depends on how
bad the scoring is.

Bearing Frome Assembly

See Section IV—Bearing Frame Re:
pairs. which follows,

BEARING FRAME REPAIRS

The bearing frame is the assembly
consisting of bearing housing (9},
shaft (61, bearings (16 and 18} and
other parts attached 1o the hearing
housing. The following subsection
applies to bearing frames used on
all D-1011 and D-1012 pumps. There
are 5 sizes of bearing frames num-
bered 1 thru 5 (smallest to largest).
Each size is available with optional
“heavy duty” features as follows:

a. back to back angular contact
thrust bearings

b. cooling ring

c. special shaft materials and
configurations

Bearing frames are made for either
oil or grease lubrication.

DISASSEMBLY OF FRAME

1. If there is any reason to suspect
a Dent shaft or misaligment
problem the shaft should be
checked for runout with a dial
indicator before disassembling
the bearing frame. Maximum

runout at stufling box face is
.002” (.005cm.).

2. To disassemble the bearing frame
remove 4 capscrews which hold
the thrust bearing cover (35) or
bearing cartridge (99A) to the
bearing housing ¢19).

3. Remove the shaft (61 and bear-
ings (16 and 18) by driving on
the impeller end of the shaft.
Protect the threaded end of the
shaft during this operation. In
the process the deflector 140)
will be pushed ofl the shaft. 1f
the line bearing lip seal (47) is
to be reused it is strongly rec-
ommended that there not be a
shaft sleeve (14) left on the
shaft.

4. The thrust bearing cover may be
pulled off the shaft at any time.
However, to remove the bearing
cartridge (99A) from the shaft
assembly it is necessary to re-
move screws which hold the
bearing retaining ring (99B) to
the bearing cartridge (99A).
Then the cartridge mav he slid
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For
the

wn

. Bearing

off the bearings to expose the
hearing locknut.

_ 1 desived. the line bearing cover

(3% may be temoved by re-
moving 4 cap screws,

Lip seal~ (47 and 49) are re-
moved by driving them outward
from their respective mounlings
using a hammer and suitable flat
faced fixture.

. The bearings may be removed

from the shaft by conventional
pressing or pulling inethods once
the bearing locknut (22) and
bearing nut lockwasher (22A)
are removed.

housing cooling ring
(19A) is removed by removing
the oil drain nipple and cap and
then pulling the ring rearward
toward the coupling end of the
hearing frame. Such an opera-
tion mav be difficult if there is
much of a rust or scale buildup
in the jacket.

ASSEMBLY

assemblv of the bearing frame
following procedure applies:

. Install oil slingers (60} and oil

ring collar (60A} on shaft if
pump is oil lube. Two are used
with single thrust bearing and
onlv one with double angular
contact thrust bearings.

. Press bearings on shaft. Note

that the line bearing (16) can
face either wav. However. the
thrust bearings (18) must face
in the proper direction as illus-
trated for both single hearing
(with retaining ring (211) on
coupling end) and double angu-
lar contact bearings (which
mount back to back).

. Install bearing nut lockwasher

(22A1 and thread on bearing
locknut snug with a spanner
wrench against the thrust bear-
ing (18). Press together the tab
and slot which line up.

Only if pump is grease lube pack
each bearing with grease. Do
not do this on oil lube pumps.
Press lip seals 147 and 49) into
their respective mountings and
lubricate the rubber lips of each
with a small amount of greaze.

. Install bearing cartridge {99A)

over thrust bearings on frames
using angular contact thrust
bearings. Follow this by attach-
ing retaining ring (99B). Note
that oil drain slol in retaining

9

10.
11.

12.

13.

14.
15.

ring must line up in the down-
ward position. Place  O-Ring
1731 in groove on outside of
cartridge (997,

. Shaft and beaving subassembly

is now installed in bearing hous-
ing (191 by inserting from cou-
pling end and pushing thru un-
til either retaining ning (211)
or flange of cartridge (99A)
contact edge of housing.

Install thrust hearing cover {37)
on single hearing pumps mak-
ing sure that ring seal (73D) is
properly seated in ils groove.

Install line bearing cover (35)
making sure that gasket (73G)
does not cover oil drain hole.
Install deflector (40).

Install  cooling ring O-rings
173F) followed by cooling ring
(19A) on bearing frames so
equipped. This is followed by oil
drain nipple and cap which hold
cooling ring in place.

On oil lube pumps install lubri-
cator. .

On grease lube pumps install
grease fitlings in holes on one
side of the bearing housing (19}
at each end.

Install vent cap (451 in top hole.

Any remaining open holes must

be plugged.

CONVERSION FROM GREASE TO

OIlL LUBE (and Vice-Versa)

Follow steps 1, 4 and 11 thru 15

ahove. Procedure given above. Then

follow

lubrication instructions in

Section 111

ASSEMBLY PROCEDURE—
ALL D-1011 PUMPS

The D-1011 pump is easy to put to-
gether. The hardest part requiring
the most care is installation of the

mechanical

seal parts on pumps

equipped with mechanical seals.

1.

Study the sectional diagram, and
become familiar with the name
of each part.

. 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.
Make sure the parts around the
mechanical seals are clean. Dirt
and misalignment will ruin a me-
chanical seal.

. The preceding section covers as-
sembly of bearing frame. This

10.

11.

12

13.

. Install

must be completed before assem-
hlv of the rest of the pump.

. The easiest way to assenbde the

D101 and D102 pumip is 1o
set up the adapter (71) with in-
Loard adapter support 53A)
and outhoard adapter support
(53B) horizontally on a work
surface of convenient height

. Install the hearing frame assem-

bly on the adapter {711 and
tighten 4 capscrews holding the
two together.

the inner shaft sleeve
gasket (38A) against the shalt
shoulder. Don’t let it be cut by
the sharp edges of the keyway.
On Frame 1 pumps only install
shaft sleeve key (14A}.

. Install the shaft sleeve (14} on

the shaft (6).

. If pump is equipped with a me-

chanical seal install the seat (63)
in the gland (17A} and coat the
lapped face with clean oil.

. Place the gland (17 or 17A) on

the shaft against the deflector
(40).

Cover ring (27) should be in-
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 (83) .and cooling cap

{11B) should bé installed now.

Install packing (13} and lantern
ring {294 in stufing box (11).
Include stufing box bushing
(63) on Frame 1 pumps. Pack-
ing arrangement is shown in

Fig. 3.

If pump is equipped with a me-
chanical seal. the rotor (80)
should be installed on the sleeve
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. Sel-
ting dimensions are given in

Fig. 6.

Place gasket (73A) and O-Ring
(73B) in place on stuffing box
cover (11) for frame 1 and 2
cooling jacket series pumps. Lar-
ger cooling plate series pumps
use no gasket between adapter
(71) and stuffing box cover (11).

14
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uBu DIA //_,

STANDARD FRAME

J

A —C

et}

' THIS KEY USED ON
FRAME |
STEEL SHAFT ONLY

CARBON

e
'L"H .

N bl |

N &

BEARING FRAME ASSEMBLY IDENTIFICATION

Frame 1 2 3 4 3
IN. CM. iN. CM. IN. CM. IN. CM. IN. CM.
A" 215/16] 7.461 | 4 1/16 [10.319) 51/8 } 13.02 | 61/2 } 165 {713/16] 198
“B" Dia. 7/8 2.223 1 254 t1/8 2.86 13/4 445)| 238 6.03
Standard
Sleeve Dia. 11/8 8.858 | 13/8 3.493| 13/4 4.45 21/8 54 23/4 6.99

OPTIONAL

FRAME ACCESSORIES

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.

Install the impeller key (32) first
twisting the shaft sleeve (14) on the
shaft (6) until both keyways line up.

Install the shaft sleeve gasket (38).

Place the impeller (2) on the shaft
(6) engaging the impeller key (32).

18.

19.

Put the impeller lockwasher gasket
(30), impeller nut lockwasher (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.

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-
sembly check for any axial

INCLUDING:

COOLING RING
OIL LUBE

— ANGULAR CONTACT

20.

21

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.

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.

Install the casing gasket (73) on the
shoulder of the stuffing box cover

(.

1.2.9-15
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22 Install the casing (1) and tighten all
CUsINg cap screws,

23 Turn the pump shaft and check for
any bindmg or rubs caused by such
things as dumaged or misaligned
parts. Any such conditions must be

" corrected before the pump is run.

The pump is now ready for installation.
V'ollow procedures given in previous sec-
tions of this book.

ASSEMBLY PROCEDURE—
ALL D-1012 PUMPS

The D-10i2 pump is easy to put
logether. The hardest part requiring the
most care is installation of the mechani-
cul seal parts on pumps equipped with
mechanical seals.

f. Study the scctional diagram, and
become familiar with the name of
cach part.

2. Make sure all of the parts are clean
and ready for assembly. This means
no dirt or picces of old gasket in the
Joints between the frame adapter
and casing. Make sure the parts
around the mechanical seals are
clean. Dirt and misalignment will
ruin @ mechanical seal,

3. See page 13 for assembly of bearing
frame. This must be completed
before assembly of the rest of the
pump.

4. The easiest way to assemble the
D-1011 and D-1012 pumps is to set
up the adapter (71) with inboard
adapter support (53A) and out-
board adapter support (53B)
horizonally on a work surface of
convenient height.

h

Install the bearing frame assembly
on the adapter (71) and tighten 4
capscrews holding the two together.

6. Install the inner shaft sleeve gasket
(38A) against the shaft shoulder.
Don’t et it be cut by the sharp
edges of the keyway. On Frame |
pumps onls install shafi sleeve kev
(14A).

7. Install the shaft sleeve (14) on the
shaft (6).

¥ Cover Ring (27) should be installed
in mechanical seal cover (11A) a1
this point. The ring should be
pressed in beveled edge first using a

pressing 1ool which will hold the
rnng square with the stuffing box
cover bore.

Install the seat (65) in the
mechanical seal cover (11A) and
coat the lapped face with clean oil.
Chemical seals may have a clamped
seat which is held in place by a kind
of gland which is bolted 1o the out-
side of the mechanical seal cover
(11A).

Install mechanical seal cover (11A)
on adapter (71) and install cap
screws holding the two together.
Some smaller size pumps use small
retainer plates under these cap
screws,

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.

Install the impeller key (32) first
twisting the shaft sleeve (14) on the
shaft (6) until both keyways line up.

Intall the shaft sleeve gasket (38).

Place the impeller (2) on the shaft
(6) engaging the impeller key (32).

Put the impeller lockwasher gasket
(30), impeller nut lockwasher (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.

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 ali
the way. Before tightening the as-
sembly check for any axial
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.

- Crimp the impeller lockwasher

against one of the flats 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.

Install the casing pasket (73) on the
shoulder of the mechanical seal
cover (1]1A). )

19. Install the casing (1) and tighten all
casing cap screws.

200 Turn the pump shaft and check {or
any binding or rubs caused by such
things as damaged or misaligned
parts. Any such conditions must be
correcied before the pumpis 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
refer to the open Impeller and frame as-
sembly illustrations, and follow the step
by step procedure outlined beiow.

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
lowards bearing housing approx-
imately %*.

C. Tighten casing bolts in a diagonal
pattern with wrench.

D. 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.

F. 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 between cover
face and bearing housing face.

G. Add 015 to measurement es-
tablished with fecler gage and select
shims of the' total value. (Shim
value =.015 + Result of Oper. No.
F)

H. Assemble shims under snap ring of
bearing or between thrust bearing
cartridge cover face and bearing
housing face.

. Replace housing cover and tighten
bolts in a diagonal pattern.

16 WORTHINGTON
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MECHANICAL SEAL SETTING DIMENSIONS

FOR CLOSED IMPELLER PUMPS ONLY

“AT Dimension on sketeh shows location of seal rotor with respect to end of shafl
sleeve. or shoulder on shaft when steeveless design is used.

AT T
i =%

ORDERING REPAIR PARTS

When ordering repair parts for the
pump liquid end, please give the full
nameplate data from the pump
nameplate as described on Page 2 of this
manual: thatis:

I. Model: D-1011 or D-1012
2. Size

3. Serial Number

Impeller Diameter
Frame Size

!Jq.J..

Complete nameplate data will insure
most rapid handling of your order with
minimum chance of 2 mistake. Note that
the serial number determines exactly
which parts go into a pump with the ex-
ception of the impelier diameter which is
therefore shown separately on the
nameplate. ltemize each part required

FIG. 5
Crane Double Type 9 Seal
in Convertible Stuffing Box
(D-1011, D-1021)

FRAME SIZE 1 2+ 3- .- 5
:gn;:L TYPE OF SEAL (NTERNAL) Py A A v
NToM T INJ oM | INJcm | N Tom T W T om
D-1011 $;:Jm‘w 0.945§ 240 | 1.513] 3.843| 1.278]3.246 ] 1.153 | 2.878 | 1.544 | 3.922
01011 &',::'Jm'sm 1.883| 4.783 | 2138{ 5.431 | 2.215] 5.626 | 2.320 | s.89 | 3710|9423
o101 S,',::'J.’:p.'d Seat 1.183) 3.005 | 1.078 | 2.738 | 1.588 | 4.034 | 1275 | 3230 | 2.325 5 906
D-1013 g‘_";n';oszw"" 131 | 33271186 | 4.724 | 1.90 |4.826] 215 | 546 | 279 | 7.087
D-1011 2:’_’;,:.%2:,"" 068 | 1.727| 095 [ 2.413 | 1.34 | 3.404] 134 | 340 | 214 | 54a
101 Double Crane Type 8 1507 | 3.83 |1.852 | 4.780 | 1845 | 4.940| 232 | 569 12482 | 630
1 With O-Ring Seats B=3/8|B=.95 |B=1/4] B~ 646 9/22B= 71| B=0 | B0 |B5/8lg-15
r 1 2 3 4 5
TYPE OF SEAL (INTERNAL) e A" e “ar “a-
N JCM T N Jem ] NJcom | W Tom T N Tem
Sv'n:r?‘om:g’sm 0.593) 1.506 | 0.228 | 0.579 | 0.415) 1.054 | 500 |1.270 { 748 |1.900
ev""';g%;:g: 00 00 | 0o | 0o |o010] 025

For Open Impeller Pumps,
Shims.

SECTIONYV

using the reference number and name of
part as shown on the following pages. Be
sure to state the number of parts re-
quired.

RETURNING PARTS

All materials returned to the factory
must have a Return Material Authoriza-
tion. Consult the nearest Worthington
representative for shipping 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 be
returned and the reasons for returning it.

ORDERING REPAIR PARTS

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 the material
to be returned with this order number.
In cases where more than one part or
box is returned, print or stencil vour
name 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.

1.2.9-17
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LIST OF PARTS—MODEL D-1011
FRAME 1, 2, 3 COOLING JACKET SERIES

{All Frame 1, Frame 2 except 3x1 V2x13 and 3x2x13, Frame 3 3x2x6, 4x3x6
and 6x4x6 only}

18 WORTHINGTON



ltem No. ; Nome of Part Item No. Nome of Part
1 | Casing o 49 Seal, Lip {Thrust Bearing)
x 2 Impeller 53 Foot, Casing
x 2A Inducer 53A Support, Adapter {Inboard}
X é Shaft 538 Support, Adapter {Outboard)
x 7 Ring, Casing x 60 Slinger, Oil
i Cover, Stuffing Box 60A Collar, Oil Ring
o 13 Packing X 61 Wear Plate
o 14 Sleeve, Shaft X 61A Stud, Wearplate
x 14A Key, Shaft Sleeve (Frame 1 only) o 65 Seat {Mechanical Seal)
o 16 Bearing (Lline) 63 Bushing, Stuffing Box
17 Gland, Packing (Frame 1 Packed Box Only)
17A Gland, Mechanical Seal 71 Adapter
o 18 Bearing (Thrust) o 73 Gasket, Casing
19 Housing, Bearing o 73A Gasket, Stuffing Box Cover
19A Ring, Cooling, Brg. Hsg. o 73B Ring 'O’,, Cooling Jacket
x 22 locknut, Bearing o 73D Ring, Seal, Bearing Cover
o 22A Llockwasher, Bearing Nut o 73E Gasket, Gland M.S.
) 22C Pan, Drip o 73F Ring 'O’, Cooling Ring
( x 24 locknut, Impeller o 73G Gasket, Bearing Cover
: x 24A Llockwasher, Impeller Nut o 73H Ring ‘O’, Thrust Bearing Cart
x 27 I Ring, Adapter and Cover .0 73) Gasket, Wear Plate
o 28 Gasket, Impeller Nut 77 Lubricator
o 29 Ring, Lantern o 80 Rotor, Mech. Seal
o 30 Gasket, Imp. Lockwasher 83 Stud, Gland
x 32 Key, Impeller 99A Cartridge, Bearing
35 Cover, line Bearing 9%B Ring, Bearing Retaining (Angular
37 Cover, Thrust Bearing . Cont. Bearings)
o 388 Gasket, Sleeve (inner) {all but Fr. 1) ° 211 Ring, Retaining [Mech. Seal Rotor)
x 40 Deflector 211A Ring, Retaining (an integral part
45 Cap, Vent of 18-Bearing {Thrust) not
X 46 Key, Coupling available separately)
o 47 Seal, Lip (Line Bearing}

o These parts recommended as spare parts to be carried by user
x Spare parts in addition to above-——export only

WORTHINGTON 19
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LIST OF PARTS—MODEL D-1011

FRAME 2, 3, 4, 5, COO

(Frame 2 3x1%:x13 and 3x2x13 only, Fram

All Frame 4 and 5}

LING CAP SERIES
e 3 all except 3x2x6, 4x3x6, b6bx4x6

[

20 WORTHINGTON
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>x X X X

o0

X O 0O 0O X »x X [e]

[s e}

Name of Part

Impeller

Inducer

Shaft

Ring, Casing

Cover, Stuffing Box

Cap, Cooling

Packing

Sleeve, Shaft

Bearing {line)

Gland, Packing

Gland, Mechanical Seal
Bearing (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 {OQuter)
Gasket, Sleeve (Inner) (all but Fr. 1}
Deflector

Cap, Vent

ltem No Name of Part
x 46 Key, Coupling
o 47 Seal, Lip (Line Bearing)
o 49 Seal, Lip (Thrust Bearing)
53 Foot, Casing
53A Support, Adapter {Inboard)
538 Support, Adapter { Outboard)
x 60 Slinger, Oil
60A | Collar, Oil Ring
x 61 Wear Plate
x 61A Stud, Wearplate
o 65 Seat (Mechanica! Seal)
71 Adapter
o 73 Gasket, Casing
o 73A Ring 'O’, Cooling Cap (Outer)
o 738 Ring ‘O’, Cooling Cap (inner)
o 73D Ring, Seal, Bearing Cover
() 73E Gasket, Gland M.S.
o 73F Ring 'O’, Cooling Ring
o 73G Gasket, Bearing Cover
‘o 73H Ring 'O’, Thrust Bearing Cart
o 73) Gasket, Wear Plate
77 Lubricator
o 80 Rotor, Mech. Seal
83 Stud, Gland
99A Cartridge, Bearing
998 Ring, Bearing Retaining (Angular
Cont. Bearings)
o 21 Ring, Retaining [Mech. Seal Rotor)
211A Ring, Retaining {an integral part

of 18-Bearing (Thrust) not
available separately)

o These parts recommended as spare parts to be carried by user
x Spare parts in addition to above—export only

1.2.9-21
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LIST OF PARTS—MODEL D-1012 \
ALL FRAMES 1, 2, 3, 4, 5

S coondtiid b S — ¢

22 WORTHINGTON
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Item No. Name of Part Item No. Name of Part
1 Casing o 47 Seal, Lip (line Bearing)
x 2 Impeller o 49 Seal, Lip (Thrust Bearing)
x 2A Inducer 53 Foot, Casing
X 6 Shaft 53A Support, Adapter {Inboard)
x 7 Ring, Casing 53B Support, Adapter (Outboard)
1A Cover, Mechanical Seal x 60 Slinger, Oil
x 14 Sleeve, Shaft 60A Collar, Oil Ring
x 14A Key, Shaft Sleeve (Frame 1 only) x 61 Wear Plate
o 16 Bearing (line} x 61A Stud, Wearplate
o 18 Bearing {Thrust) o 65 Seat {Mechanical Seal)
19 Housing, Bearing 71 Adapter
19A Ring, Cooling, Brg. Hsg. ) 73 Gasket, Casing
x 22 Locknut, Bearing ) 73D Ring, Seal, Bearing Cover
o 22A Lockwasher, Bearing Nut o 73F Ring 'O’, Cooling Ring
X 24 Locknut, Impeller o 73G Gasket, Bearing Cover
x 24A lockwasher, Impeller Nut () 73H Ring ‘O’, Thrust Bearing Cart
x 27 Ring, Adapter and Cover ) 73) Gasket, Wear Plate
o 28 Gasket, Impeller Nut 77 Lubricator
o 30 Gasket, Imp. Lockwasher o 80 Rotor, Mech. Seal
x 32- Key, Impeller OPA Cartridge, Bearing
35 Cover, line Bearing 99B Ring, Bearing Retaining (Angular
37 Cover, Thrust Bearing Cont. Bearings)
o 38 Gasket, Sleeve {Outer) o 211 Ring, Retaining (Mech. Seal Rotor)
o 388 Gasket, Sleeve {Inner) (all but Fr. 1) 211A Ring, Retaining (an integral part
x 40 Deflector of 18-Bearing {Thrust) not
45 Cap, Vent available separately)
X 46 Key, Coupling ﬁ‘ .

o These parts recommended as spare parts to be carried by user
x Spare parts in addition to above—export only

¢
o
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‘ 1.2.10 Separator Waste Water Pumps
1.2.10.1 Identification
Tag Number Description

P711 & P712 Separator Waste Water Pumps

1.2.10.2 Description

Manufacturer: Aurora Pumps

North Aurora, I1linois 60542
Part NO: Model 532A, 2-1/2 x 3 x 12
Spec NO: DOE Dwg 40M7006S, CP 9
Material:

1.2.10.3 Prescribed Service
0i1/Water Mixture
1.2.10.4 Vendor

Hambrick-Jones-Ferguson & Assoc
. Tulsa, Oklahoma

1.2.10.5 Special Cautions

See Aurora Pump Manual (following)
1.2.10.6 Periodic Service

See Aurora Pump Manual (following)
1.2.10.7 Parts List

See Aurora Pump Manual (following)
1.2.10.8 Special Tools

None
1.2.10.9 Maintenance

See Aurora Pump Manual (following)
1.2.10.10 Acceptance Test

Wone

1.2.101




.- xR R MM L TP FLE 2 [iURORA [:lGDEL 53‘ P[ \P oo seaees SEC TION 530 PAGE 25]
ON OVAL PLATE oatep MARCH 1975

SUPERSEDES PAGE 251
DATED DECEMRER 1972

4 ]

PUMP SIZE ] ; . OVAL THE.
SIZE STL.
H CASE
DISCH SUCTION BORE

1% 145 7 3% e, 5. 20 X 24 i

T 5 v 15 e 7 70 X 24 "

1 2 7 3, 8 é 20 X 24 '
1, 2 [ 3 104 ™ 20 X 24 B
1, 2 2 L L LF 9'4, 22 X 28 "
2 ™ 7 PO ois, T7% | 20 X 24 5 3'
2 7 9 m 12 v 72 X 28 .
2 2% 12 3%, | 13, | 104, | 22 %28 " |
7, 3 7 v, " v 22X B
24 3 9 4, 12, ”i, 22 X 28 B
MOTOR MOUNTED E 7 3 7| 3 | e ) uxm | o :
BY OTHERS 3 4 9 4t 13", o, 22 X 28 4 ‘e
3 . 12 i | s, 9, | 2228 B
) p) 7 P 3% 8% 22 X 28 B
P s oA < ey ' 22 % 28 R |
¢ s 98 &, 15% 9% 22 X 28 4 !
s 6 9 5, e % 27 % 28 "

- ovaL (M [N | P | R
DISCHARGE o i T2 [3a [ v [0 T
~ 1430P [13% | 1

s 22 x 20 |22 [ 28 Jro% [ 3k

! 145HP [ 137 ] 12
‘t‘ ' 182HP | 13% {13

184HP | 13% | 14

' STL ;
| (SEE TABLE) 213HP | 137% ] 16 ;

C.1. 1/2 21HP |13% (17 !

T O 2 :
O’EZ i 3254HP | 137% 119 |
i K= ‘
;NC_’E 256HP |137% |21 :
% Eearm5 2B4HPH {15% [ 21 |

z 286HPH [15% | 23

RN

324HP |15% | 24

NOTES:

1. ALL DIMENSIONS IN INCHES,

2. DIMENSIONS MAY VARY 21/8,

3. NOT FOR CONSTRUCTION PURPOSES UNLESS CERTIFIED.

4., FLOAT SWITCH FURNISHED ONLY WHEN SPECIFIED.

S. LINE SHAFT BEARING FURNISHED ON 6' 2" PUMP
SETTINGS AND L ONGER,

6. 22 X 28 OVALS ARE ALSO AVAILABLE WHERE 20 X 24
OVALS ARE SHOWN,

1.2.10-2




m—! CRITTLYT MR L AT TGRS I ROGRER et 2"]/2 X 3 x ]2 SERIES £ )mw::mm SVECTION 530 PAGE 4"
ENCLOSED IMPELLER patep DECEMBER 1971

DATED NOV, 1944

180

IR E @ A MAX. SPHERES - 3/4
‘ T RS MMIANG 70"'):%}\ IMP. PATT. NO. - 4444015
4 1 Al Nl T~ P sHY Il CASE PATT. NO. - 3818A
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INSTRUCTION RMANUAL

MODEL 531-532 (NSB)

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, avoid grease of vegetable or animal base
which can develop acids, as well as grease contain-
ing rosin, graphite, tale 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
the capacity of the bearing and adjacent space sur-
rounding 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 rumning time or every 4
to 6 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 ventilatced under-
ground locations.

At times it may be necessary to clean the bearings
due 1o accumulated dirt or 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 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.

N n o o

CAUTION

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 bage. 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.

A Complete unit assembly.

1.2.104
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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 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-
placed. :

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 the 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 repaixs 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 f{float switch. For instructions,
refer to the repair notes on float switches.

3. Pumip motor (52) and upper head (53) are best
removed as a unit. The upper head serves to protect
the motor output shaft from accidental damage.
Therefore, remove capscrews (42) and lift the unit
free from lower head (84) and lower half of coupling
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MODEL 531-532 —

(48). If nccessary, upper head (53) may be removed
from motor (52) by unthreading capscrews (51) and
removing nuts (50).

4. Coupling half (48) 18 removed by loosening set-
screw (47).  Similarly, setscrew (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 {rom collar
(56) with a pair of Truarc pliers, if bearing (58) is
to be pressed off collar (56).

7. Remove grease seal (59) if necessary.

Coosklnger, -bearing

B. Upper head, coupling half, key andinsert removed

2

collar, bearing and retaining

ring removed.

NOTE

Grease 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) {rom studs
(69) and slide gland (68) off shaft (61). Remove
packing (70) and packing ring (71).

1.2.10-6
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D. Nuts, clamps. gland halves. packing and packing
ring removed from lower head.

NOTE

This stuffing box arrangement is Option #3.
For other options, refer to figure 1.

9. Remwove 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.

E. Nuts, capscrews and gasket removed to free dis-

craroc prpng

1.2.10-6

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, detuch 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).

¢. 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 uand a second wrench to unscrew cou-
pling (79).

F. Nuts, support piping and gasket removed from
cover.

L e a0 o g

CAUTION 9

PGP WP,

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-
serews (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.

13. Unthread capscrews (7) to remove cover (22)
and gasket (10) exposing impeller,
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G. Capscrews, cover, casing and gasket removed to

reveal impeller.

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), remove 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.

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.

90. To remove strainer (3) unscrew capscrews
(1) and washers (2). For smaller size pumps un-
screw strainer (3) and nipple (4) ifrom casing (8).

REASSEMBLY

Reassembly will generally be in reverse order of
disassembly. I disassembly was not complete, use
only those steps related to yvour particular repair
program.

1. Slide pump bearing (26) onto pump end of
shafting (61) using the last caution mentioned in dis-
sssembly with the flanged end of bearing toward the
bottom end of shaft. If bearing is not tobe lubricated
through a lubrication line, place pipe plug (25) in
tapped hole in bearing.

2. Slide pump shaft (61) into pump end of support
ciping  (40). Position pump bearing against pump
flange of support piping. If bearing is to be jubri-
cated through a lubrication line, align tapped opening
in the bearing with vent opening in the support pipe,
and install an 1/8 inch pipe nipple to maintain the
alignment,

3. Press case rings (11 and 24) in casing {(8) and
cover (22). Rings should not be hammered into

4

place. Usc a press, or clamp the parts in a bench
vise, using wooden blocks 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 metal and thereby loosen the fits. I 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). If the rings are to be trued ona lathe, do not
clamp the impeller so tightly that it is permanently
distorted.

5. Stide 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 gpasket (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 alipned 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 piping and shafting are
assembled as follows: (Pumps designed for pump
settings* dceper than 6 feet, 2 inches are provided
with multiple part discharge and support piping and
with line shaft bearings at cach support piping joint.)

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 seetion 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.
Tichten 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 after tightening.

1.2.10-7
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¢. If line shaft bearing is to be lubricated
through a lubrication line, turn bearing as
required to align tupped opening 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
opening in line shaft bearing, and secure it
by installing bolts (39) 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. I 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
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 pump support plate into position against
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. Replace strainer (3) with
either washers (2) and capscrews (1) or nipple (4).
If pipe 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) 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 seat 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. Press ball bearing (58) onto bearing collar
(56) with ball bearing seal facing flange on collar,
and secure 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.

17. 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 piping
at this time by using opening provided in
punip support plate. For pressurizaticn 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. If no lubrication line is re-
quired and there are 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 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 engaging coupling halves
with coupling insert. Bolt assembly to lower head
with capscrews (42).

21. Loosen setscrew (47) 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 wiring 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 clectrical code requirements
for type of duty pump is to perform.
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STUFFING BOX
ILLUSTRATED

Figure 1. Model 531-532 Exploded View (Sheet 1 of 4)
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f Model 531-532 List of Parts (See Figures 1 & 2)
i
| 1. Capscrew 26. Pump bearing 50. Nut 74. Fitting (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
6. Nut 31. Retainer ring (opt) 55. Locknut 79. Coupling, pipe
7. Capscrew 32. Bushing (opt) 56. Bearing collar 80. Cupscrew
; 8. Casing 33. Bushing (opt) 57. Retaining ring 81. Capscrew
‘ 9. Gasket 34. Seal (opt) 58. Bearing 82. Nameplate
10. 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 88. Bushing (opt)
18. Impeller ring (opt) 42. Capscrew 66. Nut (opt) 90. Grease fitting
. 19. Impelier ring (opt) 43. Insert 67. Clamp (opt) 91. Elbow
. 20. Nut 44. Setscrew 68. Gland (opt) 92. Coupling
! 21. Bolt 45. Coupling half 69. Stud (opt) 93. Close nipple
t 22, Cover 46. Key 70. Packing (opt) 94. Nipple
| 23. Gasket 47. Sctscrew 71. Packing ring (opt) 95. Comp. fitting
| 24. Case ring 48. Coupling half 72. Lantern ring (opt) 96. Conp. fitting
i 25. Float 104 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.
90
92
BASE PLATE ——u—]
93
52
96
9
PUMP SHAFT—no_ ||
PUMP BEARING
95
CH
94
10 Figure 2.
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INSTRUCTION MARUAL

VERTICAL WET PIT PULAP

SECTi0N ¢ sTEN 4
DATED JUNE 15+

INSTALLATION

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 ma:ntenance, from the initial location of the
pump through starting directions.

FIGURE 1. TYPICAL SUMP PUMP UNIT

UNPACKING YOUR PUMP. The crates containing
vour 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 lengths 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.

CLEANING. If the pump is to be installed immedi-
ately, it will be necessary to clean the exposed metal
parts thoroughly with white gasoline or other suitable
solvent to remove the preservative coating, and to
remove the protective covers 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 located, where the outlet piping will
run, and other pertinent data. However, you may
have overlooked a factor ‘'which may affect your
pump's operation, installation, or efficiency.

A hoist capable of lifting the assembled pump should
be available to lower the pump into the basin. This
will require head roum that is at least equal to the
depth of the basin 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 flonded 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 Le 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
grounding.

On applications where an extremely long driveshaft
is required, it is advisable to use tie rods or some
other means of supporting the pump unit in the basin.

« oL ALTIOKRA CuMe

AURORA, ti LiNGIS
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VERTN_ 1L WET PIT PUMP INSTALT.ATION

OUTLET PIPING. The outlet piping should be short
and 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
larger than the discharge pipe diameter. A flanged
connection should be provided at the pump discharge
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.

DRIVE PIPE GATE
MOTOR | HANGER —m" VALVE

21 OQUTLET PIPE

SUPPORT

SUPPORT
e FLANGED
. CONNECTION

. SEEPAGE
INLET

&( SCHARGE

- PIPING .

PIPING

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.

MISALIGNMENT

b

p——
INCORRECT

FLANGE
BOLTS

CORRECT

PROPER NATURAL
ALIGNMENT

FIGURE 4. PIPE ALIGNMENT

The outlet piping should ipclude a horizontal check
valve and 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

-~

cate 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 closed when the pump is shut down for
repairs or inspection,

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 requirements.

CURB RINGS AND SOLE PLATES. In some applica-
tions, it may be desirable to use a curb ring for
mounting your pump.

A curb ring 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.
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FIGURE 5. INSTALLATION OF RECTANGULAR
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FIGURE 6. INSTALLATION OF CIRCULAR
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FOUNDATION. The foundation for your pump should
be lieavy enough to withstand any vibration or stress
encountered during pump operation.

The mounting bolts or studs for the curb ring should
be imbedded in concrete and accurately located per
the applicable Aurora dimension sheet. Foundation
bolts should be inclosed by a sleeve two to four
diameters 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 stufied 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-
shrinkable grout. The grout should be puddled
frequently to remove any air bubbles from it.

The leveling 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.
After 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
Lbe bolted to the top flange of a cast iron or steel
basin. The pump may be mounted directly to the
basin cover on installations where the cover is not
too large. On installations where the basin cover is
large, the pump normally is mounted on an oval
pump plate which permits removal of the pump from
the basin without removing the entire basin cover.

PREPARING TO INSTALL THE PUMP. Your wet
pit pump is usually shipped in more than one crate.
The pump i1s shipped completely assembled along
with 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
than two crates.

The pump and motor should be uncrated at this time.
All wrapping materials should be checked for small
parts that were shipped separately. Adeguate sup-
port should be provided at intervals along the length
of the 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.

VERTICAL WET PIT PUMP INSTA __ ATION

INSTALLING THE PUMP. If the pump cannot be
lowered into the basin as a complete unit, it is nec~
essary to assemble it by stages. To do this, the
lquid end assembly must first be lowered jnto the
basin buefore the rest 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 against the flange of the first section of support

piping. -

b. Thread a shaft coupling onto the threaded end of
one shaft until the shaft is visible through the small
hole drilled through the middle of the coupling.
Thread 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 flange, 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. I 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 wrench. 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 lengths 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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VERTICAL WET PIT PUMP INSTALLATION —

pipe and the pump oval plate lowered into position.
Pusition the gaskets on the support pipe flange, and
shide the lower hcad into place. The lower head
should be positioned so that access to the grease
fitting will not be obstructed by the discharge, lu-
brication, or pressurization piping, or the float con-
trol. Bolt the lower head to the pump oval plate.
Assemble the remaining locknut over the upper end
of the dischurge pipe. Carefully align and position
the 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
done 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
oval 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.

Assemble one-half of the flexible coupling with its
key to the motor driveshaft, There is a clearance
between the top of the pump shaft and the end face 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
lower coupling half on the pump shaft, and lower the
motor into place engaging the upper coupling half
with the lower half and the coupling insert. Locate
the motor as required for the most convenient con-
nections 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
the recessed surface of the upper half.

The pump motor, upper head, and lower head have
register fits which combined with accurate location
of the pump base plate, make it unnecessary to align
the flexible coupling at installation of the pump.

approx [ 1/8 IN. MAX,
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FIGURE 7. INSTALLING FLEXIBLE COUPLING
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Connect the outlet piping to the pump discharge
piping. For above ground discharge, two 45° elbows
and flange connection are satisfactory. Check the
outlet piping to make sure it is properly supported
and lines up correctly before connecting it to the
discharge of the pump. Misalignment of the piping
can impose unnecessary loads on the discharge elbow
and can cause distortion and strain of the support
piping and shafting of the 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.

Connect 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 bearings.

PRESTARTING INSTRUCTION. Close the gate valve
in the outlet piping. Rotate 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 outlet piping gate valve slowly.

Measure the effective discharge head by inserting a
pressure gauge in any convenient place in the dis-
charge head piping near the pump discharge outlet.
The pounds per square inch (P.S.l.) reading can be
converted to feet or head by multiplying by 2.31 and
adding the height of the gauge above the basin
liquid level as mecasured in feet. The result should
be within 10% of the name plate head feet reading.
Any wide variation from the head feet reading, can
cause early failure of pump bearings, and should be
corrected  tmmediately. Refer to the applicable
trouble shooting chart for your pump.

After several minutes of operation, the pump should
be operating a quiet, vibrationless speed and neither
the head bearing nor the motor casing should be ex-
ceedingly warm to the touch.

Shut down the pump and make sure that all bolts se-
curing the pump, the pump oval plate and the basin
cover arce firmly tivhtencd down.




INSTRUCYION MARUAL

CELTRIFUGAL PUMP

OPERATION

CENTRIFUGAL PUMP OPERATION. Centrifugal
pumps operate under a wide range of conditions.
The pump vou have selected exactly fits vour spe-
cific requirements. Before putting your punip into
operation however. there are certain basic ground
rules that have to be followed to assure maximum
efficiency, long pump life. and mamtenance free
service.

Centrifugal pumps should never be started ur run
dry. Operating a pump dry can cause burning of the
packings or seal, resulting in distruction of the 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 starung it.

A centrifugal pump should not be throttled, or the
volume controlled on the suction side of the pump.
Throttling the pump on the suction side. not only re-
duces the capacity, but also reduces pump efficiency,
and more important, can cause serious damage to
the pump due to cavitation. Cavitation occurs when
the pressure at any point ingide the pump drops be-
low the vapor pressure of the liquid. The liquid
flashes and furms 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 characterized by a crackling 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 seri-
ous damage to the pump.

Pump capacity can be effectively controlled by use
of a throttling valve in the discharge piping. Most
centrifugal pumps can be operated for brief periods
of time with the throttling valve closed without build-
ing up excessive pressure or overloading the drive

unit. In fact, a centrifugal pump operating against a

closed discharge line at its rated capacity, actually
requires less power to operate than it does when the
throttling valve is open.

The pump should never 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 regulating valve
closure, or the use of relief valves and slow closing
check valves,
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On punips equipped with packings, there should be
sufficrent leakage from the packing to insure lubri-
catton of the packing and effective couling of the
swffine box. The packing glands should alwayvs be
adjusted evenly and not too tightly.  Over tightemng
the packing can generate heat wineh will burn the
packing and cause scoring of the shaft. making it
necessary to replace both the shaft and the packings.

Adcquate  precautions  should be taken to prevent
freezimmg of liquid in the pump when the pump 1s not 1n
operation.  If thereas any possibility of freezing. the
water should be drained off by removal of the plugs
provided in the pump casing.

All mounting bolts and piping connections must be
firmly tightened ta prevent excessive vibration, leak-
age. and possible damage to the pump. The mount-
ing bolts are particularly important. If they are not
firmlyv tightened. the base plate upon which the pump
1s mounted mav deflect, cauvsing a misalignment of
the pump and the driver.

STARTING THE PUMP. In order to start vour
pump. it will first be necessary to prume it.

PRIMING THE PUMP. Your pump will not operate
satisfactorily until it is primed. All air must be

DISCHARGE

AlR
VENT
OPENING

SUCTION

FIGURE 1. PRIMING BY HAND
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G« TRIFUGAL PUMP OPERATION

cxpelled from the suction piping and pump casing,
and replaced by the hquid to be pumped. There are
«cveral methods of priming pumps. The one you se-
leer will depend on vour specific requirements.

FLOODFD SUCTION  PRIMING. This method of
primng  a pump s relatively siaple. The hquid
source 18 located above the pump, and all that is
necessary 1o prime the pump is to open the air vent
valve or plug in the pump casing, and to crack the
cate valve in the suction line. The suction line and
punip should be hilled slowly until a steady stream of
Lquid 1s observed flowing from the air vent. After
vour pump 1s operatig. 1t 1s recommended that the
air vent valve or plug be opened again to insure that
all a1r has been expelled from the pump casing.

!
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FIGURE 2. FLOODED SUCTION PRIMING

FOOT VALVE PRIMING. A foot valve can be used
tor praiming on sucnuon lift applications. The foot
valve lucated at the bottom end or foot of the suction
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FIGURE 3. PRIMING WITH A FOOT VALVE

FIGURE 4. FOOT VALVE CUTAWAY

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 {ill the suction pipe
and pump casing with liquid.

When the pump is started, the vacuum created by
pumping the priming f{luid, 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 suctiou piping and pump casing, thus
maintaining a prime on the pump.

VACUUM PRIMING. 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 specific 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 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, and drawing air from
the pump casing and suction piping. When liquid
flows steadily from the ejector discharge pipe, the
pump is primed. _

1.2.10-18
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nductor., This tvpe of primer 1s comprised of a
Lgid nozzle and an nductor at the foot end of the
gurton piping. The mozzle and mductor are con-
nected toou Ingh pressure hquid supply such as
city owater service.,

The pump s primed by openmg the valve in the
pressure hine. This will allow the liquid to flow
through the nozzle and into the mductor. The ve-
Locuv of the hipgh pressure hquid drives the liqud
1o the suction piping and up 1o the pump, thus com-
pletime the prinmng operaton.

POSITION OF DISCHARGE GATE VALVE WHEN
STARTING. The discharge gate valve should par-
tally be closed when a high or medium head cen-
trifugal pump 1s started, because this type of pump
ri-quires much less power with the gate valve clused,
than when it s operated at rated capacity and head
with the discharge gate valve open. As soon as the

RES

. PUMP OPERATION -

-

pump is up to operating speed, the discharge gate
valve should be apened to the desired position.

POSITION OF SUCTION PIPING GATE VALVE. In
flonded suetion applications, the pate valve is opened
at the time the pump as being primed, and will re-
mam open for starting and operation,

COOILANT 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. unless it is desirable to check the rate of
leakage from the stuffing box.

SHUTTING DOWN THE PUMP. To shut down your
pump, simply cluse the discharge gate valve and shut
down the motor. If it is necessary for the pump to
mantain its prime while it 1s shut down, it is ad-
visable to install either a foot valve or a check valve
m the suction piping.
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SECTIONS ITEM
DATED JUKNE 1948

A

INSTRUCVION RANUAL
TROUBLESHOOTING
CENTRIFUGAL 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 mal-
function the following troubleshooting chart has been
prepared.

Frequent use of the chart t¢ determine the cause of
minor operating problems may prevent a major prob-
lem or possible breakdown of your pump.

€ 1908 AURUORA PUMP
AURORA, ILLINOIS 1'2'10-m




TROUBLE |

CENT

UGAL PUNMP TROU[’%[J‘}SHOQTING -

-

PROBABLE CAUSE

REMEDY

1. Pump fails to prime
or loses its prime

a. Air leaks in suction
lines

b. Suction strainer is
clogged
c. Suction lift is too high

d. Defective priming valve
e. Defective packing or
seal

. Clean and tighten all suction connec-

. Remove dirt, lcaves or other material

. Re-evaluate pump requirements and

. Replace packing or seal.

tions; relocate suction inlet in liquid
source

from strainer.

correct suction conditions accordingly.
Consult vour local Aurora Pump Sales
Office.

Replace valve,

2. No discharge {rom
pump

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

f. Pump is vapor bound

. Check voltage of electric motor; check

. Back flush pump to clear obstruction,

Reprime the pump; refer to priming
troubles and remedies.

Re-evaluate hecad calculations: meas-
ure elevation differences between
pump and liquid source, and pump and
discharge point. Consult your local
Aurora Pump Sales Office.

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

disassemble pump and/or piping and
remove obstruction.

Check wiring against diagram on motor
name plate and in controller; reverse
any two power leads on a three-phase
motor; replace a single phase motor.
Provide additional pressure on liquid
being pumped by elevating liquid
source or pressurizing the supply tank.

3. Pump does not de-
liver rated capacity

a. Pump is not properly

primed

b. Suction lift is too
high

c¢. Excessive air in
liquid

d. Air leakage through
stuffing box

. Driver is not operating

at rated speed

Impeller is clogged

. Wearing rings are

worn

. Impeller is damaged

Pump is vapor

bound

1]

e~ S

¢

- W

. See 1.c. above.
. See 1.a. above.

. See 1.e. above.

. Replace wearing rings.

. Replace impeller.

See 2.a. above.

See 2.c. above.

See 2.d. above,

See 2.f. above.

4. Insufficient pressure

a. Excessive air in liquid

b. Drive is not operating at
rated speed

c. Wrong direction or ro-
tation

d. Total head is too high

c. Wearing rings are
worn

f. Impeller is damaged

g. Casing gasket is de-
fective allowing inter-
nal leakage

h. Liquid is vaporizing

o p

. See 3.¢g. above.

. Replace casing gasket.
i K

. See 2.1, above,

See 3.c. above.
Sce 2.c. above.

See 2.e. ahove.

See 2.b. above.

See 3.h. above.
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PROBABLE CAUSE

5. Pump starts then
stops pumping

a.

b.

Air leaks in suction
line

Air pocket in suction
line

. Water seal line is

plugged
Excessive air in
liquid

. Suction lift too

high
Defective packing or
seal

. Pump is vapor

bound

a.

b.

TING

'REMEDY

See 1.a. above.

Reprime the pump; eliminate air
pocket conditions.
Remove obstruction from water line.

. See l.a. above.

See 1l.c. above.

See 1.e. above.

See 2.1. above.

6. Excessive power

consumption

Speed is too high

Wrong direction of
rotation i

. Total head is too

high

. Total head is too

low

. Impeller is clogged

Impeller is binding

. Motor shaft is bent or

worn

. Driver and pump are

misaligned
Power frame shaft is
bent

. Wearing rings are

worn

. Packing is incorrectly

installed

. Internal electric motor wiring is in-

correct; replace motor; refer to ap-
plicable driver maintenance manuals
for possible troubles and corrective
action.

. See 2.e. above.
. See 2.b. above.

. Re-evaluate head conditions; correct

as required. Consult your local
Aurora Pump Sales Office.

. See 2.d. above.

Relieve strain on casing; adjust im-
peller clearance.

. Replace motor shaft.

. Realign driver with pump.

Replace shaft.

See 3.g. above.

. Install packings correctly; replace if

necessary.

-

7. Pump is noisy or has
excessive vibration

. Magnetic hum
. Motor bearings are

worn

. Foreign material in im-

peller

. Impeller is binding
. Motor shaft is bent or

worn
Driver and pump are
misaligned

. Power frame shaft is

bent

. Foundation is not rigid

Worn bearing in power
frame
Impeller is damaged

. Lack of lubrication in

power {frame
Pump is not properly
leveled

. Piping is not supported

Pump is cavitating

=

m.

. Consult motor manufacturer.
. Replace bearings.

. Remove {foreign material.

. See 6.1. above.
. See 6.¢. above.

Sce 6.h. above.

. See 6.i. above.

. Strengthen foundation; change method

of mounting pump unit.
Replace bearing.

See 3.h. above.

. Lubricate power frame bearings; re-

place bearings if damaged.
Check levelness of pump.

Provide support for suction and dis~
charge piping.

. Re-evaluate pump application; consult

local Aurora Pump Sales Office.
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SECTION S ITEM 3
DATED JUNE 1968

INSTRUCTION MANUAL
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
to the manufacturer of the motor. Be sure to supply
the relevant data from the motor nameplate when
inquiring about motor service or maintenance.

K 19GE AURORA UM
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ELY TRIC MOTOR TROUBLESHOOTING

SYMPTOM

PROBABLE CAUSE

SUGGESTED REMEDY

Motor does not start

1.

Break in power supply circuit -~
a. Blown or defective primary fuses
or openced circuit-breakers

b. Blown or defective secondary
fuses or opened circuit-br_ea.kers

Open control circuit --

a, Overload trips are open

b. Defective holding coil in magnetic
switch

c. Loose or poor connections in
control circuit

. Magnetic switch closes

a. Poor switch contact

b. Open circuit in control panel
¢. Open circuits in lead to motor
d. Leads improperly connected

1. Close break in circuit -~

a. Check voltage across all phases above
the disconnect switch, Replace fuses
or reset circult-breakers as neces-
sary.

b. Check voltage across all phases be-
low disconnect switch (with dis-
connect switch closed). Replace
fuses or reset circuit-breakers as
necessary.

2. Complete the control circuit --

a. Push reset button.

b. Push start button and allow sufficient
time for operation of time delay, if
used, then check voltage across
magnetic holding coil. If correct volt-
age is measured, colil is defective. If
no voltage is measured, control cir-
cuit is open.

c¢. Make visual inspection of all connec-
tions and re-tighten as necessary.

3. Check switch operation

a. Open manual disconnect switch, close
magnetic switch by hand and examine
contactors and springs.

b. Check voltage at T1-T2-T3. .

c. Check voltage at leads to outlet box.

d. Check lead numbers and connections.

Motor {ails to come
up to speed

. Low or incorrect voltage

. Incorrect connection at motor

. Overload - Mechanica]y

. Overload - Hydraulic

1. Check voltage T1-T2-T3 in control panel
and at motor leads in outlet box.

2. Check for proper lead connections at
motor, compare with connection diagram
on motor.

3. Check impeller setting. Check for locked
or tight shaft.

4. Check impeller setting. Check GPM
against pump capacity and head.

Motor runs hot

. Inadequate ventilation

Overload
Unbalanced supply voltage

1. Assure adequate supply of fresh air.
Check air blast through motor by feeling
air discharge at bottom of motor.

. Check load with ammeter.

. Check supply voltage with voltmeter.

wW N

Motor vibrates

. Headshaft misaligned

. Worn shaft bearings or bent shaft

Hydraulic disturbance in discharge
piping

Unbalanced rotor assenibly

Motor not mounted securely

1. Remove top drive coupling and check
alignment of motor to pump.

2. Disconnect motor from pump and run
motor only to determine source of vib-
ration.

3. Check isolation joint in discharge piping

near pump head.

. Balance rotor.

Secure properly and check alignment.

e

Motor noisy

. Worn thrust bearing

Electrical noise

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. Most motors are electrically noisy dur-
ing the starting period. The noise should
diminish as the motor reaches full speed.

Incorrect rotation

. Incorrect connections

1. Refer to connection diagram and re-con-
nect according to instructions.

1.2.10-24




. 1.2.11 011 Sump Pump
1.2.11.1 Identification
Tag Number Description
P714 0i1 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 Dwg. 40M7006S, CP 9
Material:

1.2.11.3 Prescribed Service

0il
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 (following)
1.2.11.8 Special Tools

None
1.2.11.9 Maintenance

See Gorman-Rupp Manual (following)
1.2.11.10 Acceptance Test

None
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EXPLODED VIEW

INDIVIDUAL PART NUMBER FOR THESE MODELS

IDENT. COMMON
NO. PART NAME PART NUMBER 81%A3-E1/3 81%A3-X1/3 81v,D3-EY2 81v2D3-XY
81%A3-EYa 81Y%A3-XY2 81%.D3-E3/4 81v:03-X3/4

81D3-E1 81%D3-X1

1 IMPELLER . 6030 6030 6479 64

4 INTERMEDIATE BRACKET 5711 5711 6103-8 61

12 WEAR PLATE . 7181 7181 .

13 HOUSING . 5709 5709 . 64177 64

16 VANE PLATE . 5708 5708 . 6478 64

18 JAM NUT . DC-07-S DC-07-S DC-07-S . DC-07-S DC

19-13 GASKET . 5708-G 5709-GA . 6103-G 61

30 SEAL COMPLETE . S$-765 S-765 S-765 . S-765 S-76

34 SEAL WASHER . 6087 6087 6087 . 6087 608

38 0" RING . S-461 S-461 . §-300 S-30

95 CARRING HANDLE . 549-8 549-8 549-B . 549-B 549-

110 STRAINER . 11194 . 11194-A

183 IMPELLER ADJ. SHIMS 5889 5889 5889 5889 5889

SM-40-80

GORMAN-RUPP . Mansfield, Ohio - St. Thomas, Ontario

1.2.11-4 Printed in U.S. A.



EXPLODED VIEW

INDIVIDUAL PART NUMBER FOR THESE MODELS

IDENT. COMMON

NO. PART NAME PART NUMBER 81%A6-E1/3 81%A6-X 1/3
1 IMPELLER 6030 6030 6030
4 INTERMEDIATE 5711 5711 5711
13 HOUSING . 5708 5709 5709
16 VANE PLATE . 5708-A 5708-A 5708-A
18 . JAM NUT . AT-07-8 AT-07-S AT-07-S
:9-13 . GASKET . 5709-G 5709-G 5708-G
30 .~ SEAL ASSY. S-765 S-765 S-765
34 SEAL WASHER 6087 6087 6087
38 0" RING S-461 S-461 S-461
95 CARRYING HANDLE 549-8 549-B 549-B
1587 CORD ASSY. 4843
183 IMPELLER SHIMS 5889 5889 5889
SM-50-80

GORKIAN-RUPP - Mansfield,

Ohio - St. Thomas, Ontario

1.2.115

Printed in U. S. A,
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1. GENERAL

These instructions provide general information
for users of Gorman-Rupp self-priming elec-
tric motor-driven, power-take -off driven (PTO),
and pedestal mounted centrifugal 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 specific in-
formation not included in this manual. When
requesting information ororderingparts, 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. Box 1217
Mansf{ield, Ohio 44902
2. DESCRIPTION

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, O 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 auxiliary
priming devices. Pumps are constructed with
open or enclosed type impeliers depending on
their application (see Figure 1). Pumps in the
O 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 flexible coupling 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 {lexible coupling method couples
the pump shaft to a separate motor shaft through
an external coupling device. The flexible coupling
method is used exclusively onfixed installations
and pedestal mounted pumps. The power-take-
off method uses a gear box and a umiversal
assembly to couple the pump to a tractor or
other suitable driving equipment., The V-belt
drive system uses either a single V-belt or a
matched set of beltsto transfer rotational power
from the power source to the pump.

c. Seals

(1) General. The shaft seals usedin Gorman-
Rupp pumps are classified as mechani-
cal type seals and stuffing box seals (see
Figure 2). Mechanical sealsobtain sealing
action by mechanical contact between the
polished surfaces of a rotating element
and a stationary element. Stuffing box

T lla
I3

OPEN IMPELLER

N\ il

&

ENCLOSED IMPELLER

=

Figure 1. Types of impellers.



a cavity, called a stuffing box, with a

packing material. The packing material {a) The solid packed stuffing box uses _

is compressed snugly by a packing gland a single set of packings which are .

to seal the area between the pump shaft partially lubricated by allowing a \w

and the housing. slight leakage from the pump to

saturate the packing material. In
(2) Mechanical Seals addition, the packings maybe grease-
lubricated or.oil-lubricated,

(a) The Gorman-Rupp grease-lubricated
mechanical seal hastwo separate sets (b) The packing and lantern ring stuffing
of seal elements for positive sealing box uses two sets of packings sepa-
at both ends. The seal is automatically rated by a lantern ring. The lantern
lubricated by a spring-loaded grease ring guides liquid from the pump
cup mounted on the seal plate of around the shaft to seal off air leak-
the pump. age and lubricate the packings. In

addition, the packings maybe grease-

(b) The John Crane self-lubricated me- or oil-lubricated.
chanical seal has a single set of
sealing elements and is normally (c) In both types of stuffing box seals,
used in pumps designed to handle a packing gland compresses the pack-
volatile liquids. The seal obtains its ings in the pump. The packing gland
lubrication from the material of the can be adjusted to control the amount
sealing elements. of leakage from the pump (see para-

graph 17). This adjustment is critical.

(c) The oil-lubricated mechanical sealis If the gland is too tight, excessive
similar to the self-lubricated seal wear of the packing arnd shaft sleeve
except that the oil-lubricated seal is will result. If the gland is too loose.
manufactured by Gorman-Rupp and excessive leakage will limit the pump-
uses carboloy sealing faces. ing efficiency.

-

\

type seals obtain sealing action by stuffing

(GORMAN-RUPP)
GREASE-LUBRICATED

{JOHN CRANE)

(3)

/
@

Stuffing Box Seals

MEICHANICAL SHAFT
SEAL

SELF-LUBRICATED
MICHANICAL SEAL

SOLID PACKED
STUFFING BOX

PACKING & LANTERN
RING STUFFING BOX

Figure 2. Seals used in Gorman-Rupp pumps.

1.2.11-8
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3. GENERAL

All pumps are inspected and tested before
shipment. However, since damage will some-
t:mes occur during shipment, give the pump a
nod 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

a. Visually inspect the pump for damage which
may have occurred during shipment.

b. Read all tags on the pump and perform the
Jduties indicated.

¢. On pumps with oil-lubricated bearings and
seals, replace the shipping plugs with the
- ~-nted plugs (shipped separately).

~4. Check the pump for loose bolts, nuts, and
other attaching hardware; tighten all loose
attaching parts.

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.

Dysstalling the Passps

3. GENERAL

“This section provides a general outline of
:nstallation practices which will provide the
most efficient and trouble-iree pump operation,
In practical installations it may not always be
possible to follow all of these practices. In
such cases, let good judgment and experience
be the guide. Practices which are particularly
harmful to personnel or equipment are indi-
cated by WARNINGS and CAUTIONS respec-
tively,

NOTE

Abnormal operating conditions often re-
quire special proceduresorequipmentto

prevent pump damage. Consuilt 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. 1f necessary to compensate
for unlevel terrain, set the pump on a support
strong enough to support its weight when filled
with liquid and secure 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

1.2.11-9
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mntors, make sure that the correct power 1is
available at the site for operating the pump.
If a PTO driven pump is to be engine driven
and operated in an enclosed area, pipe engine
exhaust gasses to the outside and provide ade-
guate 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

(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° elbow in a 6-inch line presents
about the same friction loss as 15 feet
of straight pipe. When necessary to use
elbows, use the long-radius type to mini-
mize f{riction loss. Use only gate-type
valves in the lines since this type presents
the least friction loss.

{2) When connecting pipe lines to the pump,
the connccting 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
vibration, decreased bearing life, and in-
creased wear of the shaft sleeve and
seal. Hose-tvpe lines should also be sup-~
ported to relieve the weight of the liquid.
Supports must be strong enough to secure
the line when it is under pressure and .
filled with liquid.

(3) Most pumps are drilled and tapped for
installation of discharge pressure and
vacuum suction gages. If it is desired to
install these gages and the pump is not
tapped. drill and tap the suction and dis-
charge lines close to the pump before
installing the lines.

(4) Figure 3 shows two pump installations.
Figure 3A illustrates a poorly-installed
pump and 3B illustrates a properly-in-
stalled pump.

1.2.11.10

b. Suction Line

(1)

(2)

(5)

.
v

The suction line may be either pipe or
hose. If hose is used, it must be the
rigid-walled, reinforced type to prevent
collapsing under suction,

The suction line must be as short and
straight as possible and {ree of air
pockets. When operating on a suction lift,
the line must always slope from the liquid
source 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 requires
the use of a valve, install it with the
valve stem down or to either side to
eliminate an air pocket in the stem.

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,

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. ’

After installation of the suction line, in-
spect it carefully for potential leaks.

c. Discharge Line

(1)

(2)

(3)

The discharge line may be either pipe
or hose.

If a throttling 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.

On high discharge heads, install a gate
valve and a check valve in the discharge




..

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 neccssary to use 3 check valve on
low discharge head applications.

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 a1 to
1-1 4-inch bypass line between the check
valve and the pump. as shown in Figure 4.
Install a shut-off valve in the line and
direct the bypass flow 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 and

A IMPROPER PUMP INSTALLATION

SUCTION LINE SLOPES
DOWN T0 PUMP
CAUSING AIR POCKET

TOO MANY ELBOWS AND
FITTINGS IN SUCTION
AND DISCHARGE LINES

WEIGHT OF PIPE
AND LIQU1ID NQT
SUPPORTED

SUCTION LINE
TOO LONG

PUMP NOT LEVEL
OR SECURE

NON-ECCENTRIC THROTTLE AND
REDUCER USED CHECK VALVES %1\\-7::«?777:
IN SUCTION LINE  INSTALLED IN

NO STRAINER ON

SUCTION LINE SUCTION LINE

B PROPER PUMP INSTALLATION

THROTTLE AND CHECK
VALVES INSTALLED IN
DISCHARGE LINE
(WHEN REQUIRED!

ECCENTRIC TYPE
REDUCER USED

WHEN REQUIRED
IN SUCTION LINE

SUCTION LINE
SLOPES UP TO
PUMP PREVENTING
AIR POCKETS

LONG RADIUS
ELBOWS USED
EFFECTIVELY

WEIGHT OF PIPE
AND LIQUID ;

ADEQUATELY
SUPPORTED

SUCTION LINE
SHORT ARD
DIRECT

PUMP LEVEL AND
SECURELY SUPPCRTED

STRAINER USED ON
SUCTION LINE

Figure 3. Examples of proper and improper pump installation,
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liguid 1s flowing steadily from the bypass
line, close the bypass valve to direct all
of the pumped liquid into the discharge
line.

(5) Do not terminate the discharge line at
a level which is lower than that of the
fluid being pumpedunless a flow restricter
is used in the line. If a flow 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 around the spill area to allow entrained
air to escape before the liquid is drawn 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 suctioninletsare 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-

PUM

SUCTION LINE

v

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 looseningthe 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 THROTTLE
TeE VALVE VALVE

1

Y

4 ——ar 4

7 —~ ar

A V.

7 9

Vs —

7 -
4

Tl dr

m//fjj///// 777777777

BYPASS
LINE BYPASS
SHUTOFF
VALVE

Figure 4. Installation of bypass line for high discharge heads.
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POOR

ENTRAINED AIR ENTERS
PUMP SUCTION LINE
WHEN INLET IS TOO
CLOSE TO FiLL PIPE

\x\\\\\ﬁ

7777777

\\\\\\\\§

GOoD

ENTRAINED AIR 1S
ELIMINATED FROM
SUCTION LINE BY
USE OF BAFFLE

<

\\\\\\\Q
¢
(s
\(\ ]
AN 2NN O

. ////7////\<///

BAFFLE

Figure 5. Eliminating entrained air caused by a fill pipe.

POOR

FLOW PATHS INTERACT
WHEN SUCTION LINES
ARE TOO CLOSE TOGETHER

Q‘://\\:// &/
IITTITT 77T

\\\\\\\\\Yj

GOOD

FLOW PATHS ARE INDEPENDENT
WHEN SUCTION LINES ARE
PROPERLY SEPARATED

Z 4

A /

7 4

T Twp
T 77777

Figure 6. Using two pumps in the same sump.

between the coupling halves at four points
on the circumference of the coupling at
80-degree intervals. The normal gap be-
tween coupling hubs is given in Figure 7.
The coupling is in alignment when meas-
urements show the same distance between
coupling hubs at all points. Chain type
couplings will allow the chain to be free
and not binding when in alignment. Ad-
justments mayv be made by loosening the
hold-down bolts and shifting the position
of the driver and pump or by shimming
as required.

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 driver or pump
mounting feet as required to correct misalign-
ment.

CAUTION

Adjusting the alignment in one direction

. may alter the alignment in another
c. Parallel Alignment of Coupling-Driven direction. Check each procedure after
Pumps. Check parallel alignment by laying a making any alignment alterations.

1.2.1113



MFG. NO. MAKE | GR NO jBuRe y-gr. ¥
L0905 Lovcjoy | 5-65 TR BE
L+100 - $-40 %] %l
1-150 od S-43 i V1lH
D-4016-A _{ Diomond S-41 TR
D-5016-A - S-42 T3 BE.
D-6018-A > S-66 2% Yo | ¥e
D-3322C - $-67 3 W | Fe
G-100 Corbing | 5826 | % | A | e
G-300 el 10131 ) W |4
8-F Falk 573 | 24| %
12-F " 579 | 2 | Ae | Ae
COUPLING TABLE

Figure 7. Checking alignment of flexible couplings.




d. Alicnment of V-belt Driven Pumps. To
prevent excessive V-belt wear and excessive
power loss, it is very important that the drive
shafts of the power unit and the pump unit are
sparallel andthat the pulleys are properly aligned.
Refer to Figure 8. Use a straightedge along
the sides of the pulleys to agsure that the drive
pulleys of the V-belt system uare properly
aligned. For drive systems that employ two or
more belts, make sure that the belts are a

A. MISALIGNED -
SHAFTS NOT
PARALLEL

LS

matched set. Unmatched belts will result in
rapid belt wear. Provisions must be made to
permit 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 resylt in excessive
power losses and possibly premature 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 PARALLEL AND
PULLEYS IN LINE

Figure 8. Alignment of V-belt driven pumps.
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10. PUMPS 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

v

electrical requirements at the installation in
addition to the power requirements of the pump
and install adequate wiring and circuitbreakers
in accordance with local codes. Install a ground
wire on the pump and attach it to a suitable
ground point 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 JOINT ALIGNMENT (PTO Pumps)

- SLIP MOVEMENT —= 1
- | —— —I=5 =)
LUGS MUST BE IN LINE i

AS SHOWN

Assembly of the drive shall is very imgartant, The universal shoftlugs muzt be inline as shown.

In figure B, the tractor and pump
drive shofts are not paraliel.
Angles 3 and 4 ore not egual.
Raptd weor results. )

Figure C

In figure C, angles 3 and 4 are
not equal. Roapid wear results.

Figure D

in figure D, the ongles 1 are
equ |, shafts ore porollel.
Long life.

In figure E, angles 2 areequal
Low vibrotion. Long life.

Figure 9. Alignment of universal assembly.
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the motor cooling fan or, if the pump has a
removable end plate, by observing the impeller,
The correct pump rotation is indicated by an
arrow on the pump casting. 1f the rotationis 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

rotate the 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.

How to Opercte the Pump

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 the volute fill cover or plug
at the top of the pump casing and add clean
liquid until the pump is full. In below-freezing
conditions, use warm liquid to f{ill the pump
and rotate the pump by hand to assure that the
impeller is not frozen. Replace the volute fill
cover or plug,

CAUTION

Never operate a self-priming pump un-
less the volute is filled with liquid. The
pump will not prime when dry. Extended
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-

cedures will vary slightly depending on the
pump application and the type of drive used

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, sprinkler 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 cnable the pump to reprime after
it is stopped (see paragraph 7c(4)). The priming
operation is essentially the same as withnormal
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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properly grounded and that it will rotate in the
correct direction (see paragraphs 11 and 12).

d. PTO-Driven Pumps. When using a power-
take-off from a {riactor or other similardriving
umt, follow the umit manufacturer'sinstructions
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 pumpisoperating
rroperly 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
vibration. Vibration will usually result when
the pump or the suction and discharge lines
are not adequately secured.

¢. Check all pump connections, the discharge
line, and the pump shaft seal for evidence of
leakage. On pumps with stuffing box-type seals
a very slight leakage is normal and desirable.
However, a steady leak should be investigated
further (see paragraph 20c).

d. Check the pump for overheating. The pump
could overheat if the throttle valve in the dis-
charge line is closed. The pump should not be
opsrated against a closed throttle valve for
iong periods of time. Although no serious harm
is normally done to the pump, the rotating
:mpeller can churn the liquid and generate
heat, causing the liquid to boil and resulting

o~

in a vapor-locked condition. If this occurs, stop
the pump and allow it to cool before removing
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 decrease,
Even though a strainer is used, small diameter
metal solids may pass through it and cause
damage to the pump. Be especially alert for
unusual 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 drainingthe 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 with 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.

Kequ’m;a the pmnp /zmuw

17. GENERAL

This section provides maintenance information
for the lubrication, routine adjustments, and
chiecks to determine potential trouble. The ob-
jective of this maintenance is to preventtrouble
from developing and to detect potential failures
beiore they actually occur.

18. MOTORS

A large variety of motors are used to drive
Gorman-Rupp pumps. Refer to the specific
manual or specification sheet for maintenance

12

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-coupied 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 bearing housing which require
either grease or o1l lubrication. 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 {ill the bearing cavity
a maximum 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 bearings 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.
When lubrication is required, use a good
grade SAE No. 30 motor oil. Fill the
bearing housing through the plug on the
top of the housing 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.

¢. EBearing Temperature

(1) All bearings operate at some tempera-
ture above that of the surrounding air
due to heat generated by rolling and drag
friction. Ball bearings can be operated
safely at temperatures up to at least
180°F. However, temperaturesupto 160°F
are generally considered to be normal.

{2) Do not attempt to check the temperature
of the bearing by hand. This is not an
accurate check. Bearing temperatures
can be measured accurately bv placing a
contact-type thermometer against the
frame or bearing housing. A stable tem-
perature is an indication of normal oper-
ation. This temperature should be re-
corded in a convenient place for future
reference.

(3) A sudden increase in temperature is an
indication of an impending failure and
should be investigated. On grease-lubri-
cated pumps add one shot of grease to the
bearing housing, If this does not immedi-
ately reduce 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, excessive vibration, or oper-
ating the pump against a closed discharge
valve.

(4) Occasionally., when pumps are first
started, the bearings seemto runextreme-
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 temperature 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. Make 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-
londed grease cup. When the plunger bottoms
on the grease cup cap, the grease cup must
be refilled (see Figure 11). Use only a goad,
soft grade of No. 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 clockwise

. 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
counterclockwise until it is at the top of the
threaded plunger in order to apply spring pres-
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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-
cated seal. Refer to paragraph 20b for
lubrication 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 tighten 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 gland is
too tight. If the seal leakige cannot be
controlled by adjusting 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 ~=arbox should be drained and re-
filled vearly. Check the oil level regularly.
When lubrication 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-
{ill the gearbox housing. The proper level is
indicated on the tag on the gearbox housing.

Make sure that the vented fill plugis not clogged ‘

with dirt.
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Overhasdivig, the Pumps

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
assist in disassembly and reassembly. When
overhauling a pump, disassembly is normally
required only to the extent necessary to inspect
the impeller, impeller shaft, wear plite (if
used), bearings (if used), and the seal assembly.
After disassembly, clean all metallic parts in
a cleaning solvent and inspect for excessive
wear, cracks, breaks, damaged threads, and
other damage. Replace all parts that are worn
excessively or are otherwise damaged. Give
particular attention, as applicable, to the items
covered in the following paragraphs.

23. GASKETS AND O-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 O-rings carefully: replace 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 vane
and strike sharply with a hammer. The impeller
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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 loadofthe seal
may cause the impeller to fly off the shaft when
it is 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 decrease considerably when the clearance
between the wear plate and the impeller exceeds
that given in Figure 13. Normally 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. I the impeller and wear plate are worn
excessively, they must be replaced. After re-
placement of the impeller, wear plate, or im-
peller shaft, select shims to obtain the proper
clearance between the back of the impeller and
the pump casing. If the impeller scrapes when
the cover is installed, add another gasket of
sufficient thickness between the cover and the
pump casing.

c. Enclosed Impellers. Enclosed impellertype
pumps use wearing rings to keep internal pump

15
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1 Impeller 128 Bearing cap
2 Volute 137 Cover plate
8 Pedestal 147 End plate
9 Shaft 149 Slinger ring
11 Sleeve 149-101 Retaining ring
12 Wear plate 163 Clip
19-2 Gasket 172-A Suction flange
19-45 Gasket 172-B Discharge flange
19-137 Gasket 175-A Vented plug
19-147 Gasket 181 Eye bolt
19-172 Gasket 182-1 Impeller screw
21 Gland 182-61 Check valve pin
22 Lantern ring 183-1 Impeller shims
217 Seal plate 184-1 Impeller washer
61 Flap valve 188-137 Clamp bar
89 Packing 188-147 Clamp bar
101 Bearing 189-1317 Clamp bar screw
101-A Bearing 189-147 Clamp bar screw
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Figure 12. Typical exploded view of a self-priming pump.
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leakage at 2 minimum (see Figure 13). When
the clearance between the wearing rings andthe
impeller exceeds the limits shown in Figure 13
the 1mpeller and wearing rings must be re-
placed. In enclosed impeller pumps, add shuns
behind the impeller to center the impeller in
the volute; that is, to obtain equal clearance
between the front of the impeller and 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. After removing the bearings and the shaft
from the pump housing, clean them thoroughly
by washing in cleaning solvent. Drvthe 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" 10 .015" 015" ON NEW PUMP,
REPLACE WEAR PLATE OR

CLEARANCE
‘,.__ IMPELLER IF DIMENS ION
\__ EXCEEDS .035"

SEAL ASSEMBLY

ADD SHIMS TO
OBTAIN PROPER
IMPELLER CLEARANCE

Figure 13A, Impeller clearances.
(Open imgeller)

.

scratch the balls or races and cause
premature bearing failure.

b. Bearmgs are a hight press fit on the im-
peller shaft and a snug push {it 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.

¢. 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 :

, SEAL ASSEMBLY

IMPELLER
ADD SHIMS
10 PROVIDE
EQUAL CLEAR-
l Nl T ANCES AT
3 N FRONT AND
777 > B
] Y || BACKOF
015" TYPICALUXS > IMPELLER
WHEN NEW, *‘JE\* J
REPLACE WEAR-  f{y ~ RN =
ING RING ANDI [N 7/ 4 N>
OR IMPELLER AL BN >

IF DIMENSION
EQUAL
EXCEEDS .035". ¢/ FARANCES

Figure 13B. Impeller clearances.
(Enclosed impeller)
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can be removed after the gland has been re-
mnved by using a stiff piece of wire with a hook
on the end.

b. After removing the packings, clean out the
stuffing box thoroughly. Dip the new packings
in oil before installation. 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 seals without a lantern
ring. install enough packings to {ill the stuffing
box. When installing packing rings. rotate
¢ach 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
gland must be adjusted while the pump is in
speration as described in paragraph 20c.

27. GORMAN-RUPP GREASE-LUBRICATED
MECHANICAL SEALS

a. Before removing the seal from the pump,
tichten 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.

SEAL
CONNECTION

PACKING
GLAND

PACKINGS

PACKINGS

SHAFT
SLEZVE

LANTERN

RING IMPELLER

Figure 14. Cross section of a typical
stuffing box seal.
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b. After removing the scal from the pump,
clean metallic parts by washing in cleaning
solvent. and dry thornughly. Inspect the mating
surfaces of the seal for wear, scoring, grooves,
and any other damage which could cause leak-
age. If any of the seal parts are worn, replace
the entire scal. Never 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,

¢. When installing the seal, take care to keep
the seal parts free from dirt or foreign matter.
Install the seal as shown in Figure 13.

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 and 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 seal installation, marred
mating surfaces, or dirt will cause the
seal to leak when the pump is returned
to service.

¢. After installation of an oil-lubricated seal,
refill the seal housing with the proper lubri-
cant as described in paragraph 20b.

«



WHEN INSTALLING NEW PARTS, PLACE

A LITTLE GREASE ON CONTACTING FLAT
SURFACES OF STEEL AND BRONZE SEAL
RINGS. DO NOT GET ANY GREASE ON —
NECPRENE PACKING RINGS OR ON ANY
ADJACENT METAL SURFACES.

COMPRESSION SPRING (STATIONARY)

WASHER (STATIONARY)

PACKING RING
(NEOPRENE) (STATIONARY)

CLEARANCE 1 32~

IMPELLER {ROTATES) /
<
9
2,
= STEEL WASHER USED

T0 REMOVE IMPELLER N7 N ) [ :

FROM SHAFT PLACE BLOCK & R SN2 \;VRHOE;EERRSESAUJZEZ cF'(!Jv’:;
OF WOOD AGAINST END ‘ 4 > CING.
OF A VANE AND STRIKE ‘

COMPRESSION GREASE CUP,
USE ONLY SOFT PRESSURE *
GUN GREASE.

WASHER (STATIONARY)

PACKING RING
(NECPRENE) (STATIONARY)

BRONZE SEAL CONE (STATIONARY)

BRASS LINER (OR SEAL
HOUSING) (STATIONARY)

CLEAN INSIDE SURFACE THOROUGHLY
WITH GASOLINE BEFORE
INSTALLING NEW PARTS.

SHARPLY WITH A HAMMER.
TAPELLER UNSCREWS IN
ANE DIRECTION THAT

THESE FACES LUBRICATED
BY SEAL LUBRICANT.

FUMP RUNS. USE IMPELLER !
PULLING TOOL ON KEYED SHAFTS. Y

CAUTION!

PLACE SEAL RING WITH
CHAMFER AGAINST SHOULDER
OF SHAFT WHERE REQUIKED BY
SHAFT SHOULDER RADIUS.

SPACING SHIMS (ROTATE) FOR .
ADJUSTING IMPELLER CLEARANCE SEAL RING (ROTATES)

SEAL RING (ROTATES) SPACER SLEEVE (ROTATES)
ERCNZE SEAL CONE (STATIONARY)

Figure 15. Installation of a typical grease-lubricated
mechanical seal.
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Frouble Shooting

29. GENERAL

This section provides general informationuse-
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 Pcssible Remedy

Air leak in suction Correct leak.

line
Suction strainer Clean suction strainer.
clogged

Lining of suction
hose collapsed

Replace suction hose.

Foreign matter in Clean valves.
suction foot valve

(if used) or dis-

charge check valve

Faulty seal or pump Check pump vacuum

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

gasket

Suction lift or dis-
charge head too
high

{par. 20d).

Check installation (par.

7).

31. PUMP STOPS OR FAILS TO DELIVER
RATED FLOW OR PRESSURE

Prohable 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-
stallation (par. 8).

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 and 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 MUCH POWER

Probable Cause

Pump speed too high

Liquid specific
gravity too high

Misaligned universal
assembly (PTO
pumps aaly)

Misaligni-d coupling
{pedestal mounted
pumps only)

Stuffing box seal
adjusted too tight

1.2.11-26

Possible Remedy

Check driving equip-
ment,

Check pump applicatic-
on pump specification
sheet.

Check installation (par.
10).

Check alignment (par.
9).

Readjust stuffing box
{par. 20c).
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33. BEARINGS RUN TOO HOT

Probable Cause

Improper bearing
lubrication

Misaligned uni-
versal assembly
(PTO pumps only)

Misaligned coupling
{pedestal mounted
pumps only)

Suction and dis-
charge lines not
supported, caus-
ing strain on
pump

Bearings worn

P ssible Remedy

C eck fo.r proper type
and level of bearing
lubricant {par. 19).

Check installation (par.

10).

Check alignment (par.
9).

Check installation (par.
7.

Overhaul pump (par. 22).

34. PUMP NOISY

Probabie Cause

Cavitation

Impeller shaft bent

Rotating parts
binding, broken,
or loose

Bearings worn

Misaligned uni-
versal assembly
(PTO pumps only)

Misaligned coupling
(pedestal mounted
pumps only)

Possible Remed'y

Check installation for
air leaks in suction
line (par. 7).

Overhaul pump (par, 22).

Overhaul pump (pax". 22).

Overhaul pump (par. 22).

Check installation (par.

10).

Check alignment (par.

9).

WARRANTY

Pumping units manufactured by The Gorman-Rupp Company, Mansfield, Ohio
are guarcntead to be free from defects in material and workmanship for one year
fram date of shipment from factory in Mansfield, Qhio. The obligaticn under this
Warranty, szztutbry or otherwise, is limited to replacement or repair at Mansfieid,
Chio factory or at a point designated by Gorman-Rupp, of such part as shall
appear 1o us, upon inspection at such peint, to have been defective in material or
workmanship.

This Warranty does not obligate The Gorman-Rupp Company tq bear the cost of
fabor or transportstion charges in connection with replacement or regair of defec-
tive parts; nor shall it apply to a pump upon which repairs or alterations have
heen made unless autborized by Gorman-Rupp.

Nc warranty is made in respect to ergines, motors or trade accessories, such being
subject to warranties of their respective manufacturers.

in Submersible Pumps, pump and motor are integral and Submersibles are
warranted as a unit. Since motor is subject to an important cegree upon quality
and performance of electrical controls, unit warranty is valid cniy 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 conseguential damages
or contingent liabilities arising out of the failure of any Gorrman-Rupp pump or
parts thereof to operate properly.

THE GORMAN-RUPP COMPANY
July 15, 1975

1.2.11-27 Mansfield, Chio




1.2.12 Raw/Service Water Sump Pump

1.2.12.1 lIdentification

Tag Number Description
P-715 Submersible sump pump

1.2.12.2 Description

Pump
Manufacturer: Essco
Los Angeles, CA
Part No: Model VSS-3A
Motor
Manufacturer: Reliance ‘Electric
Cleveland, OH
Frame: 140TY

1.2.12.3 Prescribed Service
1.2.12.4 Vendor
Essco
1.2.12.5 Procurement Specification
DOE Spec 40M70065, CP9
1.2.12.6 Piping Connections
DOE Drawing No. 40P7005133155, CP9
1.2.12.7 Operation/Maintenance

See following Essco Submersible Sewage Pumps and Reliance Electric
Duty Master A-C Motors instructions.

1.2.12-1
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SUBMERSIBLE SEWAGE PUMPS

TYPE VSS

ENGINEERS SALES-SERVICE CO., INC.

(213) 281-2181
Features
Pump: Cast iron volute with smooth water-
way to insure maximum sewage handling
efficiency. Suction plate with integral

legs elevates pump to permit flow into

4938 TELEGRAPH ROAD o LOS ANGELES, CALIFORNIA 30022

PO BOX 70368

Submersible Sump Pump P715
JOMWE Solar Thermal Central
‘Receiver Pilot Plant

impeller. Tongue-in-groove construction
insures perfect alignment of rotating.
element.

REVIEW

Impeller: Fully non-clog balanced dg
of cast iron construction.

wn

te
o9

=]

Motor: Is air-filled with special oi
filled chamber protected by two mech
shaft seals. If outer seal should fdi
the inner seal safeguards the motor
moisturce enters this chamber. A-moi
sensing probe is furnished to warn o
pending seal failure. This moisture
tection alarm system, when furnished,
be operable in order to validate the
warranty. Built-in thermal sensors
standard. Motors are Class I, Group
U.L. approved for complete submergenc

Pt
]

[N
[¢]
[
[

a

RevIEWERISE cOMMENTS
REVISE PER COMMENTS & RESUBMIT FOR

ReViEREBIND TIMRERTS™

X

ENG. DEPT. BY

Controls: Standard and special contrgl

TIER OF TRANSMITTAL
7774

s

DATE_JLN 1 1981

NEITHER KEVIEW, {0M7MtN(. NOR REVISION EELIEYES MANUFACTUREK

.0. #C.M. 100 089
IRGACRE '
B\ 0 ey Z\%\

‘ v

-

i-
1
ES

J

Totally Submersible
Non-Clog
No Head Room Problem

Close Coupled

Perfect Alignment

Indoor and Outdoor
Installations

Simple Installation
and Removal

panels are available operated by any 0T
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., Model No. 3 A4 , each to
dellver a minimum of 3¢ % GPM at 23 ft.
en b /J’ HP, RPM,

Dmersiplie motor.

et the require-

ments of ASTM-A48 64, Class 30.

Motor: Motor case and end brackets shall
be cast iron. The motor shaft shall be one-
piece 416 stainless steel through both
bearings with proper length to connect
directly to pump impeller.

sidering motor service factor.
writer's approved label.

1.2.12-2

S-R No. a IQ‘ E File No. _._3_3_@

Motor shall contaln Class B insulation with Class F
materials rated for continuous duty in 40° C liquid.

nameplate horsepower is the actual continuous brake horsepower output without con-
Motors shall be explosion-proof containing under-

Motor shall be sized so the

Bulletin E, Page 1




IOng Solar Thermal Central Type VSS Submersible Sewage Pumps
Receiver Pjlot Plant Performance Curve VSS-3-4

Daggett, CA 92327 Bulletin E-70

F: 5 S C U P.0. #C.M.-100-089

IGINE[RS SHLES'SERVIBE cu., I“c 4935 TELEGRAPH ROAD e LOS ANGELES, CALIFORNIA 90022

(213) 281-2181 PO BOX 70368

ENGINEERS SALES-SERVICE co., . |
4935 TELEGRAPH ROAD :
LOS ANGELES, CALIFORNIA 9 {

T

“““ w .é_ 3 Type: VSS

/0
wschg: 3" or 4V
E Impwler #VSS-3-4
g 3 RPM: N\150-

Curve NON VSS6

~Jo ¥o &o 8o /%0

/d0 /¥0 /80 /&9 2oo déo Avp ibe aBe

R

ENGINEERS SALES-SERVICE CO., INC, |
4935 TELEGRAPH ROAD
LOS ANGELES, CALIFORNIA 90022

RPM: 1750
- Curve No.: VSS4

1.2.12-3



Submersible Sump Pump P715

10MWE Sotlar Thermal Central
Receiver Pilot Plant
Daggett, CA 92327

P.0. #C.M.-100-089 ‘
[NG'N[[BS SHLES'SERVICE cu, 'Nc 4935 TELEGRAPH ROAD e LOS ANGELES, CALIFORNIA 9002,
{213) 261-2181 PO BOX 703¢

VSS-4 VSS-3  SEWAGE EJECTORS
CROSS SECTION & PARTS LIST

PARTS LIST

1 Pump casing 69 Plate washers

2 impelier 69 Stand washers

J Impesier cap Sciew 69 (lbow washers ‘ v %

& Iimpelier washer 69 Flange washers

6 Impetier hey 77 Casing elbow pasket
22  Mulol Cap SLIEws 90 Duischaige tlange ! “yr— —
22  Plate cap sciews 91  Distharge pipe gasket , 7 ~ L:\ .
22  S1and Cap SLILwS 95 Casing clbow J l
22 fibow cap screws 86 Stand tegs

22 Fiange cap screws 101  Motor adaplor plate

50 Eibow nuts 110 Motor

S0 Ffiange nuts 124 impelier hub spacer

—N0

Spare parts available
from local stock. o

. [ LI~ WATERPROOF CABLE
[3 . LCI'S CONNECTION
M
. E D DiscrHaRGE
124 , 22
an A an
224 \
101 =
69 J oA
vl 47 6
3
69 N
FRAME NO. A [} c £ ¥ c
vss-2p | I b=/l | 13-1/y 1-1/2 | b-/b - 22 26
VSS-3P 1 b~/ 13<1/k W-1/z 12-1/8 - |

—aPvssam | el | 93A, | 20-1/2
vSS-4A 13-1/L | 9.3/ | 20-1/2
vss-Le | 163/ | 12-3/) | 243/,
vss-5C | 16-3/4 | 12-3/y | 25-3/8
vss6c | w3y | a2-agy | 25.3z8”
VSS-UE | 17-1/8 | 12-3/ | 25-1/2
vas-st | 17-1/8 | 12-3/ | 29-1/2
vss$g | 19-1/8 | t2-3/ | 25-1/2

33-5/8 | 12-3/4 | 10-1/2
33-5/8 | 12-7/8 | 10-3/8
L3-1/8 | 15-3/8 | 12-7/8
L3-1/8 | 15-3/8 | 12-7/8
L3-1/8 | 15-1/2 | 12-7/8
L8-3/4 | 15-3/8 | 12-7/8
L8-s/4 | 15-3/8 | 12-71/8
L48-3/4 | 15-1/2 | 12-7/8

hulc'hv-gvg-\,.\,"o

DISCHARGE SIZES:
JP (37 std)) also available with 2” discharge (specify VSS-2P)
VSS4A TR Iso available with 37 discharge (specify VSS-3A)
VSS4C (4" std.) also ovar with 5” discharge {(specify VS$S-5C)
VSS-5C (5 std) also available wi isgharge {specify VSS-6C)
VSS-4E (4” std.) also available with 5” dischar i
VSS$-5E (57 std.) also available with 6” discharge {specify




 BS3C0
o
ENG'N[ERS SHI.ESSERVH:E BU, INC 4935 TELEGRAPH ROAD ¢ LOS ANGELES, CALIFORNIA 90022

(213) 261-2181 P.O. BOX 7036

E S S C ﬂ VSS-4 VSS-3 SEWAGE EJECTORS
CROSS SECTION & PARTS LIST

Submersible Sump Pump P715
10MWE Solar Thermal Central
Receiver Pilot Plant
Daggett, CA 92327

P.0. #C.M.-100-089

|

O (] ]
—110
PARTS LIST
1 Pump casing . 89 Plate washers
2 Impeller 69 Stand washers
3 [mpeller cap screw 69 Eibow washers
4 Impelier washer 89 Flange washers
6 impelier key 77 Casing eibow gashket
22 Motor cap screws 80 Discharge flange 22
22 Plate cap screws 91 Discharge pipe gasket 69 90
22 Stand cap screws 95 Casing elbow
22 Eibow cap screws 96 Stand legs
22 Flange cap screws 101 Motor adaptor plate 9
50 Etbow nuts 110  Motor 22
50 Fflange nuts 124 Impeller hub spacer al [ '2\4 Jm{ |l
22 \ 69 50
! 1ot
| N
Spare parts available 6s o %
f from local stock. | Z !4/ 8 | 50
! 3 77
22
| 69
i 22 96

1.2.12-56



reviancel®
DUTY MASTER

A-C MOTORS

Submersible Sewage Pump Motors

U L Listed for Use in Class | Group D Hazardous Locations in Air
or Submersible in Water and Sewage

e 1/2 - 125 HP Polyphase ® Moisture Detector and Thermal
Protection Standard
e 3/4 - 5 HP Single Phase
e UL Listed Explosion-Proof for Hazardous

Submersible Sump Pump P715 ' Wet Pit Locations

10MWE Solar Thermal Central ‘

R . pi p ..
eceiver Pilot Plant Facts About Wet Well Applications

Daggett, CA 92327
P.0. #C.M.-100-089

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 |; Division |, 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
Class I, Division |, Hazardous Locations.

For a listing of explosions occurring in wastewater collection
system locations, see appendix b, NFPA builletin No. 328,
1975 edition.

Reliance submersible motors are UL listed for Class |, 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 [, Group D, a cautionary nameplate will be supplied and
is suitable only on applications where vapor or gas ignition
temperatures are 280°C. or above.

Reliance Electric stocks common ratings through 40 HP
continuous duty submerged in liquid, 15 minutes duty inair 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
B-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
1.2.12-6 following values:




l Volts Amps Inrush Amps
110-220 30 30.0
220-240 1.5 15.0
440-490 0.75 75
550-600 0.6 6.0

The complete line of Duty Master Submersible Pump Motors
includes single phase motors from 3/4 to 5 HP and polyphase
motors in 1/2 1o 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
reconnectabie 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-resistantcast ironend shields and
frames are complemented with stainiess steel hardware and
shafts. Extra-long rabbet fits are protected with O ring seals,
assuring a moisture-proof barrier against abrasive fluids. All
teads 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
‘e 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 controf 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. liquids 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-
resistant cast iron. Smooth frame design unobstructed by ribs
eliminates clogging of frame and makes cieaning easy.
Hardware (16) is stainless steel. Motor is designed for use in
Class | 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
ol fified 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 | Group D enclosure and acts as a
protective slinger for inner seal.




SAMPLE SPECIFICATION
Submersible Sewage Pump Motors

Each submersible sewage pump shall be driven by a
completely sealed electric submersible motor of
horsepower, RPM, for operationon
volts, __________. phase Hertz power. The motor
nameplate 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 | hazardous location as defined by the
National Electric Code. The unit shall be listed with Under-
writers Laboratories as Class 1, Group D, Division |, 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 B10 life of 15.000 hours. Shaft extension bearings shall be
locked to prevent shaft movement and to take high thrust loads.

Motor winding shali 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 is .

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 rightto .

require the Original Buyer to deliver the apparatus for this
purpose to a designated service center and the Original 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 shail be borne by the user.

IN THE EVENT THE MOISTURE DETECTION SYSTEM IS NOT
CONNECTED, THE WARRANTY IS VOID.

8. Motors destined for long term storage shall be stored in
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




TYPICAL DIMENSIONS L

SQUIRREL-CAGE INDUCTION

ENCLOSURE: TOTALLY ENCLOSED )
‘ SUBMERSIBLE )
FRAMES 140TY THRU 2560TY & 360TY

“X* EXTERNAL

PIPE THO. ——]

LEAD WIRE LENGTH SEE NOTE @

“XR" TAP

oeer (@

DIMENSIONS ARE IN INCHES

FRAME C L p T u (3 v W AG AH AJ AK (6) } A {2)
140TY 2544 11538 800 2.25 8750 | 1.25 31 23 88 1.56 10.00 {11} 9.125
180TY 2666 | 1650 | 9.62 225 | 1.2500 | 200 28 2438 2.28 11.50 (11) | 10625
210TY 3169 | 2112 ] 1150 225 | 1.4380 | 2.00 25 30.12 1.56 1412 | 13.125 | 12.00
250TY 3853 [ 2412 | 1275 350 | 1.750 3.31 25 3550 3.03 16.00 | 15.000 | 14,00
360TY 4981 13125 1838 425 | 24997 | 319 2.12 4325 6.56 18.75 | 17.500 | 15.25
FRAME LEAD CONNECTION KEYWAY WEIGHT
8D (2) BE aF XR(4) XT x (8} Y XD |- BB a b E

140TY 11.062 .75 44 3/8-16 9 {21728 | 125 5.50 a2 187 09 160
180TY 12 375 75 56 1/2-13 (9) 12128 [ 125 6.75 12 250 12 200
210TY 15.250 75 56 5/8-11 9) 12128 | 125 7.75 .25 375 19 315
250TY 17000 | 1.00 69 5/8-11 19) 124728 | 125 7.75 .25 375 19 750
360TY 20.25 1.12 69 (10) [t1/212] 3-8 125 | 10388 25 50 3.00 1500

DIMENSIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

This bulletin is not intended to provide operational 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.

H ELIA N C E General Olfices, 24701 Euclid Avenus, Clevaeland, Ohio 44117
ELECTR’C . Bulletin B-2550-5

Printed nUS A 1.2.12-9 117915M
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C-21700
40M7006S
Appendix 4

Area 700 (PSS)

RAW/SERVICE WATER PUMP BLDG. SUBMERSIBLE SUMP PUMP (P-715)

One (1) Raw/Service Water Pump Bldg. Submersible Sump Pump and Drive in
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. JF16.02.02-1.

c. Miscellaneous fittings, valves and instrumentation including
self-contained level switches and motor controller.
|

d. Assorted spare parts for two (Z) years operation boxed separately.

The unit will be shipped with the pump and motor assemled and coupled
ready for submersion.

The spare parts will not be installed by the Contractor and will remain in
the custody of the Construction Manager.

The pump nameplate shall inc]ude;'Mode], Serial No., Total Head, capacity,
speed.

A4-13

1.2.12-10
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35

DIVISION USAGE |

STANDARD NUMBER

Sﬁearns-}}oger

;.: L4 lh;];ﬂ wl.l]ﬂ tmgCRrOSAlID

T [ ENGINEERING STANDARD JD40.4.16-1,
APPBOVALS l . : PAGE_L_ OF __2
D St 8¢ ‘- DESIGN DATA SHEET
- 4Vl
;:'2::5;7LL—i——— VERTICAL S PUNES ISSUED &4/8/75
REVISED 3/12/79
1 Job No. (-21/00 Custoper WAL
2 Project Solar One By Suil Dace 4/¢+/6U
3 Equiomezt liooeaclatu-e P-/15 Raw/oervice water sump Pump
4 MNuzber of Puz=ps | Driver by Vendor (&) Yes [ JNo
5 .
CCNDITIONS OF SERVICE (EACE)
7 Fluid Puczved THaste Water
8 Flow, Nor=al/Design UsSGaM | 35 / 8.0
9 Design Temperature *F! 60 F
10 Discharge Pressure, Design PSIG! 9.7
11 Specific Gravitv ar Design Temo. (Ref 60°F) - 1
12 Required Total Develoved Head, Desizm : Ft. 22.43
13 Barooetric Pressure PSIA 14
l4 Viscosity atr Design Temp. Co 1.22
15 Insrallacion Indcors or OQutdoors indoors
16 Llenpgth{2zse of Motor Support Plate rto Borrom of Strainer) Fg.-—In.
17 Sump Depch ) Fe.-In, 1'-0"
18 Minimum Liguid Level (ref. floor level) Fr.-In,
Solids in Susvension:

Special Requirezents: .

Submersible type pump

CONSTRUCTIION REQUIRFMENTS

Drive Arrancement LA Direct i JV-8elg Docher
Mounting Place: 1 Yes Q No Dinensions:
Izpeller Tvpe {A Open or N Semi—Oven

Sceady Pestingz "uhricaricno i | Grease \Jarer | i2ncned ¥i,id + jVeador Optioum
Coluzn Pipe: Material )

Scrainer (G Yes ) (T No Macerial

136 Discharze Pipex SyTf-eaded .Y Tlanged  _J}Coired Nismerer: 1=-1/2" Sch %0
37 (If flanzed, in accordance wich ANST B16.2) Class: 150

§ Level Conrrol 4 Yes w1 No Altermator NA L Y23 { 1¥g

39 Wer Pit Tvpe K¢ Srv Pit Tvoe [

L0 Vacor Tient Arrange—eatr | _ Ves I No

41 Motor Shaft Tvpe _j verctical Hollow Shaft [JVerzical Solid Shaft

42 Motor Enclosure (Speciiv, Wartarrinne (Clagg T Division IT1. Croup D

L3 Discharge Pire is not supolied by pump suoplier
44
45 TFacrorv Tests Carzified Curves & Yes (1o
46 Pericmmance | None i Non-Wignessed ’__" wicnosgsed
= .=
j,l Hvdroscagic \t Migne {J) Ngn~wjraesged iJ Wirmpccad
48 PRéoirks:
49 - R-10 Bparipna | ife 17500 prs,
S0 .
51

1.2.12-11
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DIVISION USAGE Sr’xearns-‘ﬁcsger STANDARD NUMBER |
[ T N o 5-4‘ B} e InCCarORarIED
X | l , ENGINEERING STANDARD JD40.4.16-1
LTPROVALS PAGE. L. OF _2 _
(g Y 19.4 DESIGN DATA SHEET
S S R — | VERTICAL S@ PUMPS SSUED
Y7 oy TO BE COMPLETED BY MANUFACTURER 4/8/15
] _ REVISED 3/12/79
1| Job Ne. C-21700 Custecoer MDAC ]
2} Froject Selar One Mapufacturer SDM
3] Esuipzant No=enclature P-715 Raw/Service Water Sump Tucp
ZIRT | MATERIAL | ASTM NO. PART | MaTERIAL las™ yo
4] Casing Cast lron ‘ALR-74 ____ illi Strainer | N/ !
| 3| Ispeller Cast_lron___ - AL8-74 ____ i12' Beariass i __n/a !
| 61 Shaft 416 SS ' Unknown _ {13! Discharze Pirel  N/A i
7{ Younrizg Fir. N/A | “114) Colurm Pipe | N/A {
[ P * ' 1151 1
g ‘ 116 | |
0 117§ |
T CGEWr2AL DESCALPTION AND COWSTRUCTION . FERFORMANCE
18! S4ze 3" - !57rPerfor:ance Curve No. VYSS-3-4
19 1%, toiog Nic. _ VSS-3A 158t Pu=p Efficiepcy I :
{20 TyPe  Sibmersible '59: Desizn 39
21. Cosing, M=w, ducrn, PS1G 13 x dis. press€d: Runout
22° I=peller Semi-open . 61! Pu=o Sceed, RPM 1750
23 Ivpe VSS 62 Brake Hgmsepover
24 Uisgerer i, inches Approx. 6" - &3 Decinn Feoinz
25~ Dizreter, Max./Min. Inches -8' /5. 5 g4, Renout
6 Shafr, Diaceter, Inches .875 "R3" Msx. ag apy Poing
27 Discharze Pipe. Dia., In/Sched 3" /40 66 Minimus Recom=snded Flow, GPM 25
28 QOiler ssseghiv (if rsouvired) N/A A7 Min, Tworo——ended Sutpmergence, FC. 1.6
29°  Tank Solencid/Voizzee Rezd. N/A / 68 WK2 (Wer), Lb-fcl J
|30 Taqi Capacicy ‘ N/A 69
- Counline Size, Inches N/A 10
r}Z‘___}j_@mI_g;_L‘_‘_gd_gL—ﬂlé 71: Reccmoended Spare Parcs:
33! Mounting Plate N/A ‘72 Shaft_seal
4! Dizensions N/A 73: lmpeller
; 2ine enings, Inches N/A 74, -
36! Ivpe N/A 15
37! Qutrlince and Di=. Dweg. No. N/A_ 76!
B! pecerhled Weirng (=ss fygzwesd, Lbs, 2QQ771 Accessories:
18 Jevel Contrel Tvce N/A 78 None _
40.  Fanefacsurer/Mode]. N/A 79
4) Altemacer Concroi Tvoe N/A_ 80
42 Yanufacrurer/Mcdel N/A 81.
43¢ 821
4G, | '83:
LS ‘B4
L§: . -85
e 36
48 - 87,
49 £8
‘150 83
SL 20
52 o1
53 ) 92
54 93:
L3 Qu -
(56 35 _

1.2.12:12
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EHGINEERING STANDARD

STAKDLRD KUNz:ZR

JF16.02.02-1

Des, Sef
Sect. “Oup

Dlv l”‘g

HOTCR DATA SHEETS

;

PAGE _1_0F __28 _

ISSUED 7/7/75
REYISED 3/27/79

NAME OF BIDDER
1. GENERAL

Ho. 1

Bayotater,Pugp 81da.

No.

No.3

*A. Application bmers
*8. Location (outdocrs/indoors) Indoors -~
*C. Quantity 1 o
0. Manufacturer J ESSCO J
**E, Frame size 140 1Y
***F. Motor Type
- a. Horizontal ] [:j ]
b. Vertical, solid shaft X0 ] (1
c. Vertical, hollow shaft — ] |
d. Squirrel cage — (] (3
e. Wound rotor ] ] -
f. * Syncironous dd G M
g. Cap-citor start [] 3 ]
h. Split phase [:] ] 7
i. Shaded pole Fa (5 17
J. Repulsion start . ] ]
k. Repulsion induction 1 ] [
Lo = n O
m. Other Submersible
*Denotes items to be complated by Buyer.
**Denotes items to be comple‘ted by e2ch 3idder.
***Denotes itams to be completec by successful Bidder either at time of
bid or submitted with first drawing transmittal,
S

1.2.12.13



DIViSior ysacs | - Sigcazrns-locer STAKDARD NUMZES
V4| P PP | SH FI'SP imcoesoeattn oD
J16.02.02-1 .

FTOR2 02 224 RCY 11.74

X T ENGINEERING STANDARD
PAGE 2_OF_8

APPROY A ]
Des, Se;. 45/Q'—

’ ‘3.?5 !Ho _

_ | (CONTD) ISSUED 7/7/75

et NS MOTCR DATA SHEETS
. |
biv. LI5S | o REVISED 3/27/75
MAME CF BIDDER
2. PERFORMANCE Ro. 1 No. 2 No.3
"**A, Rated output, horsepower 1

**8, Lozad brake horsapower

**C. Service factor 1.0 .

*0. Rated voltage, volts 460'

£, Field vcltage, dc volts

tF_  Phase 3

*C. Freguency, hertz 60

**H_ Rated Speed, rpm

a. Synchronous . 1750
b. Actuval full load 1735

c. Base spead - DC

*I. Minimum notor starting -
valtage, -ercent of rated 90

" #%]_ Fyll Toad current,
anperes 2.5

**¥. Field current at base
speed, dc amperes

*# . Locked rotor current at
rated voltage, amperes 11.9

**M, Starting torque at
rated voltage, percent

of full load torque 292 -
*lenotes items to be ccmpleted by Suver, Lﬁg ‘Ej ‘!;;l_}.-‘;',

**Denotes itams to be completed dy exch 3idder.
“*Denotes items to be ccmpleted by successful Bidier either at time of
bid or submitted with {irst drawing trinsmitta!l.

1.21294
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10/ 02 2T ALV 11 .76

[

DIYISION %AGE] | sieazns_gnger STANDARD NUMB:Z2 ,
- P PP SA F SP i1mCcODasCRargp .
= “l il | EXGIHEERING STANDARD JFl6.02.02-1
APPRIVALS k PAGE 3 _0F_8
Das. Seaé/’-—' I - R - ‘
Sect. supéfgu&ééya MOTOR DATA SHEZTS (CONTD) ISSUED 777775 |
vive Lafi7 ] REVISED 3/27/79 |
i
'
NAME Or BIDOER
No. 1 No. 2 : No.3
*=N. Breakdcwn torque at
rated voltage, percent
of full load torque 1400/353
++*). Accelerating time at
starting voltage
specified above, seconds N/A
t**p_  Syccessive starting
linitations
4+, "Safe" locked rotor
time "cold* at rated '
voltage, seconds . N/A i
=R, "Safe" locked rotor
time “"hot" at rated
voltage, seconds - N/A
x5, Efficiency, Percent
a. Service factor load 1.0
b. Full load 54,5
c. 75 percent load 51.3
d. 50 percent load 44,3
**T_  Power Factor
a. Service factaor load NA
b. Full load NA
c. 75 percent load NA
d. 50 percent load MA
3
‘],,' 3: =Cenotes items to be ccmpleted by Suyer.
;{:},.i **Cenotes items to Le completed by each 3Sicdder. '
.o\_ - ***Denotes items to be complated by successful Bidder either at time of
bid or submitted with rirst drawing transmittatl,
1.2.12-15 :




DIVISION USACE Siearnis-Apoor STANDARD NUMBER |
> @

MOTOR DATA SHEETS (CONTO) ISSUED 7/7/76

WP PPISN Ft {sP (mCO®sORATED
‘,C*\) X |_I ENGINEERING STANDARD F16.02.02-1 )
- APPROVALS PAGE S_0F_09 |
Des. Se%/)"‘/ : ;
Sect. Supvy A& . i
|
|

Div. REVISED 3/27/75
NAME OF BIDDER
No. 1 No. 2 No.3 *
*U. Losses, kW
2. Service factor load NA
b. Full load NA
- €Ca 75 percent 1oad[ NA
d. 50 percent load . “NA
V. w2, 1b-rt2
**a. Of load
**b. Of motor :
**c. Load capability
of motor -
3. CONSTRUCTION
*A. Enclosure
a. Open Dripproof a a B
b. TEFC O D 1
c. TENV | d 1
d. Dust-ignition proof D il | o
e. Weather-protected I I (O Qo
f. Other Submersible
:} § *Uenotes itens to be completed by Buyer. . .
~ **Tenotes items to be completed by each 3idder.
. 3 ***Denotes itar:s to bg ccmpletad by.successful_ Bicder either at time of I
b4 bid or submitted with first crawing transmittal. !
2 1.2.12-16




Des. Sec i mev T

DIYISION USACE S?earns. DoeY STANDAR_D HUMEZR :
e ¢y le --cc--o-:v‘l_e O < {
al SN 124 "‘}"]‘" ENGINEERING STANDARD JF16.02.02-1 !
X
APPROV) LS PAGE S5 _0F__8

Sect. Su/p gq,gé.:ﬂm MOTOR DATA SHEETS (CONTD) 1SSUED 777776 1
piv. [ - REV.ISED 3/27/79 |
NAME OF BIDDER
’ **é. Bearings Ro. 1 No. 2 No.3
a. Antifriction G g L]
b. Split-sleeve O | i}
¢. Other.
d. Type lubrication Grease
-10
e. Minimum AFBMA ngKM
antifriction bearing
1ife rating (belt or
chain drive motors
only), hours 15,000
**C,. Insulation )
a. Class B
b. HMaximun design total
temperature rating for :
Insvlation, cdegrees C N/A
€. Maxi.um service ambient
temperature, degrees C 4g°
d. Temperature rise (by
resistance) at service
elevation and at
service factor rating,
degrees C
e. Total het-spoat temper-
ature at service factor
rating, degrees C
), NEMA Code letter
ce "‘ (If applicable) L
) I ) y
; \ v .
g : *Denotes items 0 be ccmpleted by Buyer.
x **Denotes. items to be completed by each Bidder.
-~ ***Denotes items to be comoletad by successful Bidder either at time of
s bid or submitted with first drawing transmittal.
3
o

1.2.12-17




DIVISION USASE St@EEnS'BOGOI STANDARD NUHE’ﬂ
— ; incoarosarey D
,.\ aa Fx "}[S" L EXGINEERING STANDARD JF16.02.02-1 l‘
1 -

~ :%;Ls PAGE & ofF__ 3

° . —

o e 4:é2§%%?5 . MOTOR DATA SHEETS (CONTD)

Sect. Sup {SSUED 7/7/76

, ni.hza4z£§£2222 - "REVISED 3/27/79
NAME OF BIDDER
No. 1 . No. 2 No.3
¥*g. NEMA Design letter
(If applicable) B

***f_ Net weight, pounds approx. 125

G, Dimensions, inches

2. Length
b. Width 11" dia.
c. Height 24

**H. Rotor bar and end ring.
material (4kV and above)

- 4. ACCESSORIES

**f, Baseplate

0 G

++8. Soleplate

000
000
0

- **C_  Space heater

**), Space heater demand,
watts

*£_ Stator thermocouples
or RTD's

[

*f_  Stator thermostatic-
type protecticn

*G. Bearing thermocouples
or thermostats

CO O 0O
OO0 G O
OC C

*H. GBearing.oi1l sump heaters

*0enotes 1tans to be completed by Buyer.
**0enotes ‘items to te completec by each Bidder.
***Denotes items to te comoleted by succassful 3idder either at time of
bid or submitted with first drawing transmittal. .

fOIsd 02 224 RLY 11.76

1.2.12-18




¢

fta) 02 224 ney 11.29

*1.

*J.

*®.

Differential protection
current transformers

Surge capacitor

Motor controller oy
motar supplier

5. DRIVE COMPATIBILITY

e

=*C.

“‘D.
*t.

**.

Gear

Belt

Chain. .

Direct coupled

Half coupling to be
pressed on by motor
supplier

Sheave to be pressed
on by motor supplier

. _ T i g2
EUMBEL us|1e;‘ Sﬁea;{'nS’zDger STANDARD NLMZEZR l
N b IMCQArORarTEO
s ’X i S”J'“ K ENGINEERING STAMDARD JF16.02.02-1
APPROVALS PAGE 7 _OF _E
Pas. 3ec ’-‘Z#ﬁ./" i : ‘ J
sect. 5.0 80 ik, HOTCR DATA SHEETS  (CONTD) ISSUED 7/7/75
Div.JﬁAéL———- REVISED 3727779 l
NAME OF BIDDER
Ho. 1 Ro. 2 No.3

OO0

{XJves | "o

[CYes [ Mo

TERMINAL EOXES AND GROUND CONNECTORS

A.

B.

Caliamndl G |

..—_!l" -

-

[Tyes [No

OL O

! Yes! No

T ives [ iNo

Terminal baxes (inside dimensions), inches

3. Height
b. Width
c. Depth

Ground connector size, AWG

]

[Cyes T _No

[

-
-

IR

| _‘Yes! Mo

"res _jNo

*f0enotes items to be completed by Suyer.

“**Penctles jtems to be completed by each Bidder.
“**Jenotes items to be completed by successful Bidder either at time of

bid or submitted with first drawing transmittal.

1.2.12-19



Kl -
: DIviIZIOoN US2GE l

Sieazns-ﬁcgez

STANDARD NUM3:ZR

w| p [prlsuler|sp mcorsomarte i
T 1 EXGINEERING STANDARD IF16.02.02-1 I '
XaPrROVALS PAGE 8 oF _<¢ |
Des. Sc)f'_' = 1
Sect. Suoe O Sutec MOTGR DATA SHEETS (CONTD) TSSUED 7/7/78
vive Ll — | N REVISED 3/27/73
KAME OF BIDDER
+*7_  OTHzR INFORMATION
(Special Starting, Etc.)
- *8,  ACCEPTABLE MANUFACTURERS
NA -
{
:
; *Oenotes :i&ms to be ccmpleted by Suyer.
~ **Denotes ‘t2ms to be completed by each Bidder.
° ***Penotes iiems (0 be completed by successiul Bidder either at time of 1
2 bid or sSmitted with first drawing transmittal. .
(=]
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1.2.13 0i1 Studge Pump

1.2.13.

1.2.13.

1

2

.10

Identification
Tag Number
P716
Description

Manufacturer:

Part No:

Spec No.:
Material:
Prescribed Service
0i1/ studge

Vendor

Gorman-Rupp Co

Special Cautions

Description
0i1 sludge pump

Gorman-Rupp Co.
Mansfield, Ohio

Model 2D-X 3/4
DOE Dwg No 40M7006S, CP9

See Gorman-Rupp Co manual (following)

Periodic Service

See Gorman-Rupp Co manual (following)

Parts List

See Gorman-Rupp Co Manual (following)

Special Tools
None

Maintenance

See Gorman-Rupp Co manual (following)

Acceptance Test

None

1.2.13-1



INSTALLATION Reptace Form No. 6DR.22

OPERATION AND MAINTENANCE

MANUAL
or

GORMAN-RUPP

iiwlm/m?m
PUMP

JANUARY 4, 1979 ‘

21
(355" THE GORMAN-RUPP COMPANY . MANSFIELD, OHIO

GORMAN-RUPP GorRmMAN.-RUPP OF CANADA LIMITED o ST. THOMAS, ONTARIO. CANADA s ousa
Copyrght by the Gorman - Rupp Company .

A 1.2132
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M e .

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.

N

24

22

Instructions which must be followed to avoid causing
injury or death to personnel, These describe the pro-
cedure required and the injury which could result
from failure to follow the procedure.

7%

ZZ
7%

%
N

1.2.134
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INSTALLATION

Place the disphragm pump as close to the hquid as possible. Use pipe dope on all hose or pipe connections. Make sure
the strainer that is provided for the suction hose is below the surface of the hquid being 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 1o prevent sucking large unbreakable solids, such as
rocks and cans up into the pump.

- OPERATION
To start the pump, follow the breceeding instructions in setting up the unit.
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 pumps are designed to operate at a static discharge head ot 20 feet.

a. Size of discharge hose — The discharge hose should ALWAYS be the same size as the discharge fitting of the
pump.

Trouble Shooting:
1t pump fails to prime, check the tollowing:

a. Suction lift in excess of 15 feet without liquid having been added to the pump pot: 20 feet maximum lift' with
water,

b. Valves not seating properly. This could be caused by:
1. Foreign material under valve.
2. Worn or damaged valves.
c. Too high a static discharge head.
d Leaky suction hose or leaky connections.
e Obstruction in suction line — check suction hose or strainer 10 see that they are free and not clogged.
f. Cracked or broken diaphragm.
g. Diaphragm not securely tightened.
Draining of Pump:
Be sure to drain the water from the pump and the hose during fieezing weather when the pump is not in ope[aiion.
MAINTENANCE
Use the following Iubricau.on schedule with No. SAE 90 Multi-Purpose Gear Lube:
a. Gear head reducer change oil approximately every 2000 hours of operation.
Grease the following with a pressure gun:

a. Plunger rod bearings upper and lowenevery 50 hours of operation,

1.2.13-6
Page 1




hamntenance of Electric Motors:

The diaphragm pump is close coupled 10 an electric motor. either 1157230 volt single or three phase, 1/2 H.P. open
drip-proof, or, 115/230 volt single or three phase, 3/4 H.P. explosion proof.

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 effectively plugged with a stotted-head pipe plug so that dirt
is sealed out and grease is sealed in. Under normal conditions it may be many years before 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 84 amps, 230V 1 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-X3/4 diaphragm pump is simple and can be followed very well by
referring to the exploded drawing on Page 8.

Most of the assembly and disassembly is obvious. However, if for some rcason the plunger rod assembly is disassernb.-
bled, 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 plunger rod spring adjusting nut,

* 1/32 (See Figure 1).

Proper spacing is 5 u
16

Correct Rotation:

Correct rotation should be CCW facing
ouiput shatt of gear head reducer.

\W/////////

WARNING

Do not use open drip-proof or TEFC motors
in explosive atmospheres or when pumping

\ volatile liquids.

CORRECT WIRE SIZE TABLE of Rubber Insulated Copper Wire on 32, 110, 220 Volt Line

"FULL LOAD DISTANCE FROM MOTOR TO METER IN FEET 50 FEET
MOTOR il iSRRI

7

&

N

AMPERES 50 Feet | 110 Feet | 150 Feet | 200 Fegt J. 300 Feet | 400 Feet | 600 Feet
32 110 22032 110 22032 110 22032 110 22032 110 22032 110 220 32 110 220

2Amps ... . 114 14 14|14 14 14114 14 14|14 14 1414 4 14112 14 14(12 14 14
JAmps ... {14 14 14114 14 14|14 14 14{14 14 14!17 14 14110 1a 14110 14 14
dAmps . (14 14 14114 14 14114 14 14112 14 1410 14 14110 14 14 8 14 14
SAmps ... {14 14 14[{14 14 14[12 14 14{12 14 14|10 14 14|8 14 14l 8 12 14
6AmMmps .. .. [14 14 1414 14 14112 14 14]10 14 148 14 14| 8 12 14/ 6 12 14
7Amps . . b‘ 14 14 14{12 14 14{10 14 14({10 14 14! B 14 14 ¢ 12 14/ 6 10 14
BAmps ... .[14 14 14|12 14 1410 14 1410 14 14/ 8 12 14| 6 12 14| 6 10 14
9Amps . ...|14 14 14|12 14 14|10 14 14/ 8 14 14| © 12 4] 6 10 .14! 4 10 12
10Amps .. .. |14 14 14112 14 14{10 14 14| 8 14 114! 6 12 1416 10 14 4 10 12
12ZAmps .. ..114 14 14110 14 14! 8 14 14 8 12 14 6 10 14 L4 10 12| & 8 12
15Amps ... {12 14 14|10 14 14| 8 12 14! 6 12 14| a 10 1?* 4 8 121 2 8 10
20Amps ... .}12 12 12] 8 12 1216 12 12| 6 10 12 4 8 12,2 8 10| 2 6 10
25Amps ... . |10 10 10| 8 10 10| 6 10 30| 4 10 10} 2 8 10} 2 6 10| 1 6 8
30Amps ....| 8 8 8] 6 8 8| 4 8 8 4 8 8 2 6 8| 1 6 8| O 4 8
35Amps ....| 8 8 8| 6 8 8| 4 8 8] 2 8 8] 1 6 8] 0 6 8] o 4 8

Above table is based upon 5 per cent line diop and is in accord with the regulations of the Nationa!l Board of Fire
Underwriters on the Allowable Current Capacities of Rubber Insulated Copper Wire. For greater distances than
shown in the above 1able, the matter of selecting the proper size wire becomes an engineer ing problem,

Fig. 2
1.2.13-6
Page 2




INSTALLATION INSTRUCTIONS
MODEL 8Z123-B SPEED REDUCER

DESCRIPTION

The Model BZ2123-B Speed Reducer {(shown in figure 1) is an in-line drive for general purpose
application. The speed reducer incorporates heavy duty, helical stee! 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). Specitications are listed in Table 1.

Table 1. Specifications, Model 8Z123-B Speed Reducer

Input speed . . e e e . .. ... . . . . . . . . 1725rpm (maximum)
Input shaft dnameter .o .« « « . . . . . . . . . b5/8inch {nominal)
Output speed at maximum mput speed e e e e e e e e 60 rpm
Reduction ratio . e e e e e e, . 29:1
Torque at 1/2 horsepower mput e e e e, 478 |nch -pounds
Maximum overhungload . . . . . . . . . . . . . . . . . . . . . 660pounds
Thrust capacity e e e e o e e e o ..o .. ... . . . . 295pounds

VENTED
PLUG

OlL LEVEL
PLUG

MOTOR
(NOT INCLUDED)

Figure 1. Speed Reducer, Model 82123-B

GENERAL SAFETY INFORMATION

NG

WARNING

2

S

Instatl 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.

7

The electrical power 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 specd reducer.
Check to ensure that circuits are dead before making contact
with current-carrying parts.

//////////////////////////////////////////////

1.2137
Form No. SR-00288 Page 3
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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 unit) 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.

t. Protect the power cable from coming in contact with sharp objects.

9. 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.

;- 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 shaft with light oil.

d. Refer to figure 2 and align the motor shaft (1) with the key in the specd reducer shaft sleeve (7).
The key is an integral part of the shaft sleeve. Do not use any keys suppiied 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 speed 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
tour screws evenly and alternately around the mounting flange. .

f. Rotate the motor shaft by hand. If it does not rotate freely, loosen the mounting screws and
recheck alignment.

g. Install the assembled motor and speed reducer on a suitable base or support. Mounting dimensions
are shown in figure 3.

1.2.13-8
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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 contiols to prevent accidental starting 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.

). 1f any sections of the motor shaft or speed reducer shatt 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

4
Z

The electrical power applied to the motor is high enough to
cause injury or death. Take care 10 prevent contact with elec-
trical circuits while performing maintenance, troubleshooting,
and repair. Disconnect power before connecting, discon-
necting, or servicing the motor or speed reducer. Check to
ensure that circuits are dead before making contact with
current-carrying parts.

a. Properiy 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 diit in windings). At the same time,
check that electrical connections are tight.

7%

77/77ZZ7Z
7

%
7%

%
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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 +40° 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.

Table 2. Troubleshooting Chart

Trouble Possible Cause Probable Remedy
UNIT FAILSTO Blown fuse or open circuit Replace fuse or reset circuit
OPERATE breaker. breaker.
No power. Contact power company.
Defective motor. Repair or replace.
MOTOR RUNS, Defective gear(s). " Check and replace if necessary.

BUT NO OUTPUT

INTERMITTENT
ROTATION OF
QUTPUT SHAFT

Damaged speed reducer
assembly possibly caused by
shock ioad.

Replace gear and, if possible,
avoid shock load.

EXCESSIVE NOISE

Bearings worn,
Belt too tight.

Overhung load exceeds rating
and causes Liearing wear.

Replace bearings.
Adjust tension.

Correct load and/or replace bear-
ing.

Page 6
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REPLACEMENT PARTS

Please provide the following information when ordering replacement parts for your speed reducer:

Mode! 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 WARRANTY

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, sce “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 describe the products in
this jiterature accurately; however, such illustrations and descriptions are for the sole purpose of identi-
fication, and do not express or imply a warranty that the products are merchantable, or fit for a
particular purpose, or that the products will necessarilty 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 tiability in all events is
limited to the purchase price paid.

Certain aspects of disciaimers are not applicable to consumer products; e.g., (a} some states do not alfow
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 appli-
cable 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 adjust-
ment with respect to any product which proves to be defective within warranty. For any product
believed to be defective within warranty, first write or call dealer from whom product was purchased.
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

1.2.13-11
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MODELS 2D-E1/2 & 2D-X3/4

IDENTIFICATION MODEL COMMON MODEL
NUMBER PART NAME 2D-E1/2 PART NUMBER 2D-X3/4
1 1 Phase Electric Motor — 1/2 H.P. 28211-050
3 Phase Electric Motor — 1/2 H.P. 28211-540
Explosion Proof
1 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
8 Key N-0403
9 Rod End 23924-005
10 Lube Fitting 26711-103
11 Hex Hd. Capscrew 8-0808
12 Jam Nut 1/2- 20 AT-08-S
13 Spring Ctr. Washer 31513-001
14 Hex Hd. Capscrew B-0508
15 Spring (Plunger Rod) 38571-603
16 Retainer Ring - 26812-702
17 Hex Nut D-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 Lockwasher : ) J-05
28 Pump Body 26812-706
29 Draw Bar 5438-B
30 Hex Hd. Capscrew B-0506
31 Hex Nut D-05
32 Suction Valve 26812-705
33 Suction Flange 26812-704
34 Hex Hd. Capscrew B-0505
35 Hex Hd. Capscrew B8-0606
36 Front Stand 34312-009
37 Hex Nut D-06
38 Lockwasher J-06
39 Hex Hd. Tap Screw 21281-472
40 Axle 4607-T
41 L_ockwasher J-06
42 Hex Nut D-06
43 Wheet 2.75 X 10 S-7562
44 Washer 5382
" 45 Cotter Pin M-0306
46 “J” Bolt 5495
a7 Base ' 41547-017
48 Hex Hd. Capscrew B-0603-1/2
49 Lockwasher J-06
50 Hex Nut D-06
51 Handie 44724-007
52 Hex Nut D-06
53 Lockwasher J-06
% Hex Hd. Capscrew B-0604
55 Spiacer 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 Gorman-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.”’

GORMAN-

1.2.13-14
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1.2.14 TSU Area Sump Pump

1.2.14.1 Identification

Tag Number Description
p-717 Sump pump

1.2.14.2 Description

Pump

Manufacturer: Aurora Pump
North Aurora, IL

Part No.: Model 531A

Motor

Manufacturer: Marathon

Frame: 145HP

1.2.14.3 Prescribed Service

Waste Water
1.2.14.4 Vendor

Aurora
1.2.14.5 Procurement Specification

DOE Spec 40M70065, CP9
1.2.14.6 Piping Connections

DOE Drawing No. 40P7005133248
1.2.14.7 OQOperation/Maintenance

See following Aurora Pump Instruction Manual Repair Manual
531-532 (NSB)

1.2.141



AURORA PUMP NO. OF PRINTS

8 A UNIT OF GENERAL SIGNAL FOR APPROVAL
AURORA EBPUMPS BOO AIRPORT ROAD :NORTH AURORA. ILLINOIS - 60542 [Ie) FINAL

SALES OFFICE: AORORA PUMP -L.OS ANGELES  po# LAL-3Y3AS

FACTORY ORDER NUMBER: & C/ - &/ te2 5

JOB: S.CE. 10 MW SoLAR PILOT PLANT
SERVICE: suMP Pome
ENGINEER: '
CONTRACTOR:
soLbTo: ____ THE WAL DINGER CORP, PO# CMOIOOOQES
REFERENCE: __ PROJECT C21700 P717 TSU : :
PUMP
OMNE  NUMBER OF UNITS L/z_&__L size 539A  mooet % -O" piTDEPTH
50 am .30’ HEAD 1250 RPM ] DUPLEX [ sIMPLEX
STUFFING BOX: PUMP BEARING: INTERMEDIATE BEARING: LUBRICATION:
] SLINGER [ STANDARD [J STANDARD X] GREASE
O PpackinG O cuTLEss RuBBER O cuTLESS RUBBER O FLusH
[J LANTERNRING - 3 Revier O revier (0 PRESSURIZED
' J GRAPHITAR O GRAPHITAR
0 GLASS/TEFLON (J GLASS/TEFLON
CONSTRUCTION: COUPLING: BASE PLATE: CONTROLS:
(] STANDARD FITTED [X] STANDARD O—— = XsSQ@-DI03G DRI-SZ FLOAT SWITCH
L] BRONZE FiTTED O GuarD ® 20x240vaL ALTERNATOR
8 :tt ?RR&:“ZE a 0 22x280vaL [ HIGH WATER ALARM
MOTOR

Z __ Hp 3 PHASE  _C QO HERTZ Zs_ci/‘/_égr/ous 17Z5Q Rrem {45 HP FRAME

BY: X aurora O oor (% verTicAL NOTE: MOTOR NOT MOUNTED
(J OTHERS ] TeFC MARAT HOND. AT FACTORY.
B xPROOF MANUFACTURER

SPECIAL REQUIREMENTS

PUMP: STAINLESS STEEL SHAFTING ; 2" 150% DISCH. FLANGE

—  CERTIFIED PERFORMANCE TEST ,

prive: MOTOR DATATO FOLLOW RELEASE OF ORDER
— X SUTABLE FOR 40 VOLTS

norE

ELECTRICAL: e N
;:‘1 \T; NN e

A@E\Qﬂﬁl__ CURVE NUMBER: 3PC. - 1162 7¢
MAINTENANCE: 2-22-8/

ATE 4/ 13 /& | oFFIcE: ALDRORA

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.

CERTIFIED secrion:
PRINT: SPECIAL:

AUTHORITY:
OFFICE:
DATE:

THIS ORDER CAN BE RELEASED FOR MANUFACTURING AS SHOWN: [J
RELEASE FOR MANUFACTURING PER ATTACHED CHANGE ORDER: []

40129 (8-77) 1.2.14-2




AURORA MODEL 531 PUMP

ON OVAL PLATE

secTioN 530 pace 251
oaTeo MARCH 1975

SUPERSEDES PAGE 251
DATED DECEMBER 1972

PUMP SIZE . . ) ovar | THK.
SIZE STL.
CASE
DISCH SUCTION BORE
1% 1% 7 3% 84, 54 20 X 24 %
194 13 9 3% 94, 774 20 X 24 %
1% 2 7 37/ 8% 6 20 X 24 3
1 2 9 34, 10% 7% 20 X 24 %
1% 2 12 34, 12'/, 9%, 22 X 28 %
2 2% 7 4% 1054, 7%, | 20 X 24 %
4-1/2 BOLTS 2 27 9 m 12 9 22 X 28 Y,
2 2Y% 12 3%, 13'4, 10", 22 X 28 . %
2% 3 7 44, 1Y% 8% 22 X 28 Y
2 k) 9 44, 12'%, 94 22 X 28 KA
e MOTOR MOUNTED 24 3 12 3%, 4% 9 22 X 28 %
3 BY OTHERS ] 4 v 4, | 130, | 84, | 22X28 4
f 3 4 12 i, 15%, 91, 22 X 28 %
‘.! ; " 4 7 o 3% 8% 22 X 28 "
Y £ 4 s %A 4, 14 8% 22 X 28 4
approx 2 B 4 s 98 OB 1% o 22 X 28 %
s & 9 5% 14% % 22 X 28 A
1 ~
F——d |
T " ¥
T - ‘
C -1 OVAL |M [N P R FRAM X Y
He==Pl L eiscrarae . E
i =2 yuua 150 2024 [20 |24 | 9% | 11% 143HP 137 1
X R @ {13%
‘ 145HP [ 137 ] 12
) 1821P 1137 |13
B 184HP |137 | 14
| STL (]
l (SEE TABLE) 213HP (137,116
. C.l. 1/2 21SHP [13% |17
= 0%
OFZon ! 254HP (137 |19
] “d’ : ] |
e % l 256HP 137 [ 21
e 284HPH |15% | 21
3 |
5 ; o 286HPH [15% | 23
!‘a et o’ - @ [ i
b PR R L E R 324HP |15% |24
, 0 3o ’ :
3
L i or '1
m YU orP Y 6198

S

NOTES:

auvrora Brum

ALL DIMENSIONS IN INCHES.

. DIMENSIONS MAY VARY t1/8.

NOT FOR CONSTRUCTION PURPOSES UNLESS CERTIFIED.
FLOAT SWITCH FURNISHED ONLY WHEN SPECIFIED.
LINE SHAFT BEARING FURNISHED ON 6' 2" PUMP
SETTINGS AND LONGER.

22 X 28 OVALS ARE ALSO AVAILABLE WHERE 20 X 24
OVALS ARE SHOWN.

A UNIT OF GENERAL SIGNAL

800 AIRPORT ROAD-NORTH AURORA. ILLINOIS < 80542

AURORA Pump]
|
|

1.2.14-3
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SECTION 6 ITEM531-532

DATED JANUARY 1980

SUPERSEDES SECTION 6 ITEM 531-532
DATED MAY 1972

AURORA‘E> PUMPS

INSTRUCTION MANUAL
MODEL 531-532 (NSB)

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 {ollowed.

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, avoid 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 possibie 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-
rounding 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 6 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 7

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° F. 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.

D g

CAUTION

PN

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 I[itting(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.

117y
) \

SEP 16 1981

A. Complete unit assembly.

1.2.14-4
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MODEL 531-532

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 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-
placed.

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 the 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 motor (52) and upper head (53) are best
removed as a unit. - The upper head serves to protect
the motor output shaft {rom accidental damage.
Therefore, remove capscrews (42) and lift the unit
free from lower head {(84) and lower half of coupling

G ir? ﬁf‘s‘
- |
i D
i B
b ,
. | % g,
i B
w oL -

e [

_—

. Upper nead. coupling half, key andinscert remnoved.

(48). Il necessary, upper head (53) may be removed
from motor (52) by unthreading capscrews (1) and -
removing nuts (50).

4. Coupling half (48) is removed by loosening set-
serew (47). 8imilarly, sctscrew (44) will {ree upper
coupling half (45). Remniove 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 wunthreaded, 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. Remove grease seal (59) if necessary.

C. Slinger, beari'ng collar, bearing and retaining
ring removed.

NOTE

Grease 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 shaft (61). Remove
packing (70) and packing ring (71).

1.2.14-5




MODEL 531-532

1), Nuts.
ring removed from lower head.

clamps, gland halves, packing and packing

NOTE

This stuffing box arrangement is Option #3.
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
colunin 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.

E. Nuts. capscrews and gasket removed to free dis-

charge 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).

¢. 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,
cover.

support piping and gasket removed from

N o o g

[ CAUTION

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.




- MODEL 531-532

G Capscrews, cover, casing and gasket removed to

reveal impeller.

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), remove 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.

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 capscrews
(1) and washers (2). For smaller size pumps un-
screw strainer (3) and nipple (4) from casing (8).

REASSEMBLY

Reassembly will generally be in reverse order of
disassembly. I disassembly was not complete, use
only those steps related to your particular repair
progran.

1. Slide pump bearing (26) onto pump end of
shafting (61) using the last caution mentioned in dis-
assembly with the [langed cnd of bearing toward the
bottom end of shaft. If bearing is not tobe lubricated
through 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,
and install an 1/8 inch pipe nipple to maintain the

‘hgnment.

3. Press case rings (11 and 24) in casing (8) and
cover (22). Rings should not be hammered into

4

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
assembly il the insert or casing has had rings re-
placed before, since 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 ona 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 piping and shafting are
assenibled as follows: (Pumps designed for pump
settings™ deeper than 6 feet, 2 inches are provided
with multiple part discharge and support piping and
with line shaft bearings at each support piping joint.)

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 (80) onto threaded end
of one shaft (61). Start second piece of
shafting into opposite end of coupling.
Tighten 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 after tightening.

1.2.14-7
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c. If line shaft bearing is to be lubricated
through a lubrication line, turn bearing as
required to align tapped opening 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
opening in line shaft bearing, and secure it
by installing bolts (39) 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
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 pump support plate into position against
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. Replace strainer (3) with
either washers (2) and capscrews (1) or nipple (4).
If pipe plugs (12) were removed, replace in casing
(8). Pump support plate and punip assembly may
now be lowered into place on basin cover and can be
holted down.

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 seat 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 flange on collar,
and secure 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.

17. 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 piping
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. If no lubrication line is re-
quired and there are 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 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 engaging coupling halves
with coupling insert. Bolt assembly to lower head
with capscrews {42).

21. Loosen setscrew (47) 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 wiring 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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NOTE: Recommended spare parts shown in bold face type.

Figure 1. Model 531-532 Exploded View (Sheet 2 of 4)
1.2.14-10 7




MODEL 531-532
OPTIONAL RELIEE HOUSING
e e e e e e o e e

CUTLESS RUBBER

- R R

| GRAPHITAR

| Co—w
N—c>

27— q \C‘;:’?} 32

0
87 ,
_ -~
33—

." RELIEF* TEFLON

89—C D

|
0

AN

oy
\‘f

(
L

35

.Srf:":(:‘crd for pump settings over 0 feet.

Figure 1. Model 531-532 Exploded View (Sheet 3 of 4)
1.2.14-11




MO P L DT L322
OPTIONAL SPOOL HOUSING

GRAPHITAR CUTLESS RUBBER
30

RELIEF TEFLON

34

)

Figure 1. Model 531-532 Exploded View {Sheet 4 of 4)
1.2.14-12 g



10

MODEL 531-532
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Capscrew
Washer
Strainer
Nipple
Capscrew
Nut
Capscrew
Casing
Gasket
Gasket

. Casc ring

. Plug. pipe

. Impeller capscrew
. Gasket

. Impeller

. Impeller key

. Impeller ring {opt)
. Impeller ring {(opt)
o Nud,

. Bolt

. Cover

. Gasket

. Case ring

. Float 10d guide

Model 531-532 List ol Parts (See Figures 1 & 2)

. Pump bearing

. Bearing housing (opt)
. Bushing (opt)

. Lantern ring (opt)
. Snap ring (opt)

. Retainer ring (opt)
. Bushing (opt)

. Bushing (opt)

. Seal (opt)

. Bushing (opt)

. Bushing (opt)

. Bushing (opt)

. Nut

. Capscrew

. Support pipe

. Bearing

. Capscrew

. Insert

. Setscrew

. Coupling half

. Key

. Setscrew

. Coupling half

. Key

50. Nut

51. Capscrew

52. Motor

53. Upper head
54. Slinger

55. Locknut

56. Bearing collar
57. Retaining ring
58. Bearing

59. Seal

60. Coupling, shaft
61. Shaft

62. Slinger

63. Plug, pipe

64. Seal (opt)

65. Fitting

66. Nut (opt)

67. Clamp (opt)
68. Gland (opt)

69. Stud (opt)

70. Packing (opt)
71. Packing ring (opt)
72. Lantern ring (opt)
73. Oiler (opt)

. Fitting (opt)

. Street elbow

- Flanged elbow
. Locknut

. Discharge pipe
. Coupling, pipe
. Capscrew

. Capscrew

. Nameplate

. Screw

. Lower head
5. Gasket

. Spool bearing

housing (opt)

. Lantern ring (opt)
. Bushing (opt)

. Grease fitting

. Elbow

. Coupling

. Close nipple

. Nipple

. Comp. fitting

. Comp. fitting

. Nylon tube

WHEN ORDERING SPARE PARTS ALWAYS INCLUDE THE PUMP
TYPE, SIZE, SERIAL NUMBER, AND THE PIECE NUMBER FROM

NOTE

THE EXPLODED VIEW IN THIS MANUAL.

ORDER ALL PARTS FROM YOQUR LOCAL AUTHORIZED DISTRIBUTOR, FACTORY

BRANCH SALES OFFICE OR THE FACTORY AT NORTH AURORA, ILLINOIS.
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