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IMPORTANT SAFETY NOTICE

To: Our Valued Customers

User safety is a major focus in the design of our products. Following the precautions outlined in this
manual will minimize your risk of injury.

ITT Goulds pumps will provide safe, trouble-free service when properly installed, maintained, and
operated.

Safe installation, operation, and maintenance of ITT Goulds Pumps equipment are an essential end user
responsibility. This Pump Safety Manual identifies specific safety risks that must be considered at all
times during product life. Understanding and adhering to these safety warnings is mandatory to ensure
personnel, property, and/or the environment will not be harmed. Adherence to these warnings alone,
however, is not sufficient — it is anticipated that the end user will also comply with industry and corporate
safety standards. Identifying and eliminating unsafe installation, operating and maintenance practices is
the responsibility of all individuals involved in the installation, operation, and maintenance of industrial
equipment.

Please take the time to review and understand the safe installation, operation, and maintenance guidelines
outlined in this Pump Safety Manual and the Instruction, Operation, and Maintenance (IOM) manual.
Current manuals are available at www.gouldspumps.com/literature_ioms.html or by contacting
your nearest Goulds Pumps sales representative.

These manuals must be read and understood before installation and start-up.

For additional information, contact your nearest Goulds Pumps sales representative or visit our Web site at
www.gouldspumps.com.
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SAFETY WARNINGS

Specific to pumping equipment, significant risks bear reinforcement above and beyond normal safety precautions.

A WARNING

A pump is a pressure vessel with rotating parts that can be hazardous. Any pressure vessel can explode,
rupture, or discharge its contents if sufficiently over pressurized causing death, personal injury, property
damage, and/or damage to the environment. All necessary measures must be taken to ensure over
pressurization does not occur.

A WARNING

Operation of any pumping system with a blocked suction and discharge must be avoided in all cases.
Operation, even for a brief period under these conditions, can cause superheating of enclosed pumpage and
result in a violent explosion. All necessary measures must be taken by the end user to ensure this condition is
avoided.

A WARNING

The pump may handle hazardous and/or toxic fluids. Care must be taken to identify the contents of the pump
and eliminate the possibility of exposure, particularly it hazardous and/or toxic. Potential hazards include, but
are not limited to, high temperature, flammable, acidic, caustic, explosive, and other risks.

A WARNING

Pumping equipment Instruction, Operation, and Maintenance manuals clearly identify accepted methods for
disassembling pumping units. These methods must be adhered to. Specifically, applying heat to impellers
and/or impeller retaining devices to aid in their removal is strictly forbidden. Trapped liquid can rapidly
expand and result in a violent explosion and injury.

ITT Goulds Pumps will not accept responsibility for physical injury, damage, or delays caused by a failure to
observe the instructions for installation, operation, and maintenance contained in this Pump Safety Manual or the
current [OM available at www.gouldspumps.comv/literature.



SAFETY

DEFINITIONS

Throughout this manual the words WARNING, CAUTION, ELECTRICAL, and ATEX are used to indicate
where special operator attention is required.

Observe all Cautions and Warnings highlighted in this Pump Safety Manual and the IOM provided with
your equipment.

A

WARNING
Indicates a hazardous situation which, if not avoided, could result in death or serious injury.

Example: Pump shall never be operated without coupling guard installed correctly.

CAUTION
Indicates a hazardous situation which, if not avoided, could result in minor or moderate injury.

Example: Throttling flow from the suction side may cause cavitation and pump damage.

ELECTRICAL HAZARD

Indicates the possibility of electrical risks if directions are not followed.

Example: Lock out driver power to prevent electric shock, accidental start-up, and physical injury.

When installed in potentially explosive atmospheres, the instructions that follow the Ex symbol must be

followed. Personal injury and/or equipment damage may occur if these instructions are not followed. If there
is any question regarding these requirements or if the equipment is to be modified, please contact an [TT
Goulds Pumps representative before proceeding.

Example: @ Improper impeller adjustment could cause contact between the rotating and stationary
parts, resulting in a spark and heat generation.




General precautions

General precautions

WARNING:

A pump is a pressure vessel with rotating parts that can be hazardous. Hazardous fluids may
be contained by the pump including high temperature, flammable, acidic, caustic, explosive,
and other risks. Operators and maintenance personnel must realize this and follow safety
measures. Personal injuries will result if procedures outlined in this manual are not followed.
ITT Goulds Pumps will not accept responsibility for physical injury, damage or delays caused
by a failure to observe the instructions in this manual and the IOM provided with your equip-

ment.
WARNING NEVER APPLY HEAT TO REMOVE IMPELLER. It may explode due to trap-
ped liquid.
WARNING NEVER use heat to disassemble pump due to risk of explosion from tapped
liquid.
WARNING NEVER operate pump without coupling guard correctly installed.
WARNING NEVER run pump below recommended minimum flow when dry, or without
prime.
WARNING ALWAY'S lock out power to the driver before performing pump maintenance.
WARNING NEVER operate pump without safety devices installed.
WARNING @ NEVER operate pump with discharge valve closed.
WARNING @ NEVER operate pump with suction valve closed.
WARNING DO NOT change service application without approval of an authorized ITT
Goulds Pumps representative.
WARNING Safety Apparel:
* Insulated work gloves when handling hot bearings or using bearing
heater
* Heavy work gloves when handling parts with sharp edges, especially
impellers
» Safety glasses (with side shields) for eye protection
» Steel-toed shoes for foot protection when handling parts, heavy tools,
etc.
« Other personal protective equipment to protect against hazardous/toxic
fluids
WARNING Receiving:




4 General precautions

Assembled pumping units and their components are heavy. Failure to properly
lift and support equipment can result in serious physical injury and/or equip-
ment damage. Lift equipment only at specifically identified lifting points or as
instructed in the current IOM. Current manuals are available at www.gould-
spumps.com/literature_ioms.html or from your local ITT Goulds Pumps sales
representative. Note: Lifting devices (eyebolts, slings, spreaders, etc.) must
be rated, selected, and used for the entire load being lifted.

WARNING

Alignment:

Shaft alignment procedures must be followed to prevent catastrophic failure of
drive components or unintended contact of rotating parts. Follow coupling
manufacturer's coupling installation and operation procedures.

WARNING

Before beginning any alignment procedure, make sure driver power is locked
out. Failure to lock out driver power will result in serious physical injury.

CAUTION

Piping:

Never draw piping into place by forcing at the flanged connections of the
pump. This may impose dangerous strains on the unit and cause misalign-
ment between pump and driver. Pipe strain will adversely effect the operation
of the pump resulting in physical injury and damage to the equipment.

WARNING

Flanged Connections:

Use only fasteners of the proper size and material.

WARNING

Replace all corroded fasteners.

WARNING

Ensure all fasteners are properly tightened and there are no missing fasten-
ers.

WARNING

Startup and Operation:

When installing in a potentially explosive environment, please ensure that the
motor is properly certified.

WARNING

Operating pump in reverse rotation may result in contact of metal parts, heat
generation, and breach of containment.

WARNING

Lock out driver power to prevent accidental start-up and physical injury.

WARNING

The impeller clearance setting procedure must be followed. Improperly setting
the clearance or not following any of the proper procedures can result in
sparks, unexpected heat generation and equipment damage.

WARNING

If using a cartridge mechanical seal, the centering clips must be installed and
set screws loosened prior to setting impeller clearance. Failure to do so could
result in sparks, heat generation, and mechanical seal damage.

WARNING

P8 BB ® ®

The coupling used in an ATEX classified environment must be properly certi-
fied and must be constructed from a non-sparking material.

WARNING

Never operate a pump without coupling guard properly installed. Personal in-
jury will occur if pump is run without coupling guard.




General precautions

WARNING Make sure to properly lubricate the bearings. Failure to do so may result in ex-

cess heat generation, sparks, and / or premature failure.

CAUTION The mechanical seal used in an ATEX classified environment must be proper-
ly certified. Prior to start up, ensure all points of potential leakage of process

fluid to the work environment are closed.

CAUTION Never operate the pump without liquid supplied to mechanical seal. Running a
mechanical seal dry, even for a few seconds, can cause seal damage and

must be avoided. Physical injury can occur if mechanical seal fails.

WARNING Never attempt to replace packing until the driver is properly locked out and the

coupling spacer is removed.

WARNING Dynamic seals are not allowed in an ATEX classified environment.

WARNING DO NOT operate pump below minimum rated flows or with suction and/or dis-
charge valve closed. These conditions may create an explosive hazard due to
vaporization of pumpage and can quickly lead to pump failure and physical in-

jury.

DR B8E

WARNING Ensure pump is isolated from system and pressure is relieved before disas-
sembling pump, removing plugs, opening vent or drain valves, or disconnect-

ing piping.

WARNING Shutdown, Disassembly, and Reassembly:

Pump components can be heavy. Proper methods of lifting must be employed
to avoid physical injury and/or equipment damage. Steel toed shoes must be
worn at all times.

WARNING The pump may handle hazardous and/or toxic fluids. Observe proper decon-
tamination procedures. Proper personal protective equipment should be worn.
Precautions must be taken to prevent physical injury. Pumpage must be han-
dled and disposed of in conformance with applicable environmental regula-

tions.

WARNING Operator must be aware of pumpage and safety precautions to prevent physi-
cal injury.

WARNING Lock out driver power to prevent accidental startup and physical injury.

CAUTION Allow all system and pump components to cool before handling them to pre-
vent physical injury.

CAUTION If pump is a Model NM3171, NM3196, 3198, 3298, V3298, SP3298, 4150,

4550, or 3107, there may be a risk of static electric discharge from plastic
parts that are not properly grounded. If pumped fluid is non-conductive, pump
should be drained and flushed with a conductive fluid under conditions that
will not allow for a spark to be released to the atmosphere.

WARNING Never apply heat to remove an impeller. The use of heat may cause an explo-
sion due to trapped fluid, resulting in severe physical injury and property dam-
age.

CAUTION Wear heavy work gloves when handling impellers as sharp edges may cause
physical injury.

CAUTION Wear insulated gloves when using a bearing heater. Bearings will get hot and

can cause physical injury.




4 General precautions

WARNING

Noise:

Sound pressure levels may exceed 80 dbA in operating process plants. Clear
visual warnings or other indicators should be available to those entering an
area with unsafe noise levels. Personnel should wear appropriate hearing pro-
tection when working on or around any equipment, including pumps. Consider
limiting personnel’s exposure time to noise or, where possible, enclosing
equipment to reduce noise. Local law may provide specific guidance regard-
ing exposure of personnel to noise and when noise exposure reduction is re-
quired.

WARNING

Temperature:

Equipment and piping surfaces may exceed 130°F (54°C) in operating proc-
ess plants. Clear visual warnings or other indicators should alert personnel to
surfaces that may reach a potentially unsafe temperature. Do not touch hot
surfaces. Allow pumps operating at a high temperature to cool sufficiently be-
fore performing maintenance. If touching a hot surface cannot be avoided,
personnel should wear appropriate gloves, clothing, and other protective gear
as necessary. Local law may provide specific guidance regarding exposure of
personnel to unsafe temperatures.

WARNING

This product contains Carbon Black a chemical known to the State of Califor-
nia to cause cancer. For more information go to www.P65Warnings.ca.gov




ATEX CONSIDERATIONS and INTENDED USE

Special care must be taken in potentially explosive environments to ensure that the equipment is properly
maintained. This includes but is not limited to:

1. Monitoring the pump frame and liquid end temperature.
2. Maintaining proper bearing lubrication.
3. Ensuring that the pump is operated in the intended hydraulic range.

The ATEX conformance is only applicable when the pump unit is operated within its intended use. Operating,
installing or maintaining the pump unit in any way that is not covered in the Instruction, Operation, and
Maintenance manual (IOM) can cause serious personal injury or damage to the equipment. This includes any
modification to the equipment or use of parts not provided by ITT Goulds Pumps. If there is any question
regarding the intended use of the equipment, please contact an ITT Goulds representative before proceeding.
Current IOMs are available at www.gouldspumps.com/literature_ioms.html or from your local ITT Goulds
Pumps Sales representative.

All pumping unit (pump, seal, coupling, motor and pump accessories) certified for use in an ATEX classified
environment, are identified by an ATEX tag secured to the pump or the baseplate on which it is mounted. A
typical tag would look like this:

The CE and the Ex designate the ATEX compliance. The code directly below these symbols reads as follows:

II = Group2
2 = Category 2
G/D = Gas and Dust present
T4 = Temperature class, can be T1 to T6 (see Table 1)
Table 1
Max permissible Max permissible
surface temperature liquid temperature
Code °F (°C) °F (°C)
Tl 842 (450) 700 (372)
T2 572 (300) 530 (277)
T3 392 (200) 350(177)
T4 275 (135) 235(113)
T5 212 (100) Option not available
T6 185 (85) Option not available

The code classification marked on the equipment must be in accordance with the specified area where the
equipment will be installed. If it is not, do not operate the equipment and contact your ITT Goulds Pumps sales
representative before proceeding.



PARTS

The use of genuine Goulds parts will provide the safest and
most reliable operation of your pump. ITT Goulds Pumps ISO
certification and quality control procedures ensure the parts are
manufactured to the highest quality and safety levels.

Please contact your local Goulds representative for details on
genuine Goulds parts.
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FOREWORD

To provide industry with a line of low cost, rugged, dependable, enclosed impeller end
suction pumps, Goulds developed the Model 3770.

The life and satisfactory service of any mechanical unit, however, is enhanced and
extended by correct application, proper installation, periodic inspection and maintenance.
This instruction book was prepared so operators will understand the construction and the
correct method for installing, operating and maintaining these pumps.

Read thoroughly Sections I, 11, III, and IV and be sure to follow the instructions for
installation and operation. Sections V and VI are answers to trouble and maintenance
questions. Keep this instruction book handy for reference. Kindly direct any questions or
suggestions to the attention of the Engineering Application Division, Goulds Pumps Inc.,
Seneca Falls, N. Y.
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SECTION I-INSTALLATION

I—A. LOCATION.

Pumping unit should be placed as
close as practical to the source of supply.
Head room and floor space allotted to the
pumping unit should be sufficient for in-
spection and maintenance.

I-—-B. FOUNDATION.

1. The foundation should be substantial in
order to absorb any vibration and
to form a permanent rigid support
for the bedplate. A concrete foun-
dation poured on a solid footing,
using a one-three-five mix of liberal
thickness to support the pumping
unit, is satisfactory.

2. Foundation Bolts:

(2) The location and size of the foun-
dation bolts is shown on the outline
assembly drawing supplied for the
pumping unit.

(b) Each bolt should be installed with
a pipe sleeve around it—to allow
for adjustment. The inside sleeve
diameter should be 2%, to 3 times
the diameter of the bolt. Place a
washer between bolt head and sleeve
to hold bolt in position. See Fig. 1.

(c} The foundation bolts should be of
sufficient length so that they project
through the nuts approximately 14"

e LEAVE TOP OF
T T FOUNDATION ROUGH,
e AND WET BEFORE
GROUTING.

CONCRETE
FOUNDATION
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after allowance has been made for
grouting (34" to 114”), the thick-
ness of the bedplate, and the thick-
ness of the foundation bolt nut. See
Fig. 1.

3. Preparing Foundation for Mounting:
(a) Prior to setting unit upon the foun-

dation, clean the top surface of
concrete and stuff waste around
foundation bolts to prevent grout
from entering between the bolt and
pipe sleeve.

4. Mounting Unit on Foundation:

(a)

(b)

(c)

Put the pumping unit in place on
the wedges furnished. The wedges
should be placed at four points, two
below the approximate center of
the pump and two below the ap-
proximate center of the driver (See

Fig. 2). Some installations may re-
quire additional wedges near the
middle of the bedplate.

Disconnect coupling between pump
and driver if other than “insert-
spider” type.

By adjustment of the wedges, bring
the unit to an approximate level
and provide for the proper distance
above the foundation for grouting
(34" to 112”). Level or plumb the

WEDGES.
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suction and discharge flanges. By
further adjustment of the wedges,
bring the coupling halves tn reason-
able alignment by the method de-
scribed in Section I—C 4 and 5
(pages 2 and 3).

(d) After the wedges have been ad-
justed, tighten foundation bolts
evenly but only finger tight, main-
taining the level of the bedplate.
NOTE: Final tightening of foun-
dation bolts is done after grout has
set 48 hours. See Section [-—C 2
(page 2).

5. Grouting Unit on Foundation:

(a) Build wood dam around foundation
as shown in Fig. 1 and wet top
surface of concrete foundation
thoroughly.

(b) Pour grout in hole provided in the
top of the bedplate. The grout
should be thin enough to flow out
under the bedplate but not so wet
that the cement will separate from
the sand and float to the surface.
A mixwre of one part Portland
cement to three parts of sharp sand
is suggested.

(c) The grout should be puddled con-
tinuously as it is poured to expel the
air and completely fill the space
under the bedplate to the level of
the grout hole in the top of the
bedplate.

(d) With a trowel, strike along the top
of the wood dam to give a neat fin-
ished appearance at this point.

(e) Allow grout to harden at least 48
hours.

I—C. ALIGNMENT-—INITIAL.

Alignment of the pump and driver
through the flexible coupling is of extreme
importance for trouble-free mechanical
operation.

If the driver was mounted at the
factory, the unit was in alignment before it
left our assembly department., However,
in transit and subsequent handling, this
factory alignment was probably destroyed;
and, it is now necessary to re-establish the
alignment. As direeted in Section 1—B 4
(c¢) (page 1), only approximate alignment
was obtained by wedging under bedplate
before grouting.

If the prime mover is field-mounted,
the alignment must be established after the
driver is in place on the bedplate.

The following are suggested steps
to establish the initial alignment of the
pumping unit:

1. Be sure coupling halves are disconnected
as previously instructed, except
“Spider-Insert” type.

2. Tighten foundation bolts.

3. Tighten pump and driver hold-down

;

4, Check “gap” and angular misalignment
— shaft axes concentri¢c but not
paraliel.

(a) Couplings other than “Spider-In-
sert” Type.
The normal “gap” (distance be-
tween coupling halves) is 14",
Check angular misalignment by in-



serting a feeler or taper gauge at
four points on the circumference of
the coupling halves at 90° intervals.
See Fig. 3. The unit will be in angu-
lar, alignment when the measure-
ments show the coupling faces are
the same distance apart at all points.
Adjustment for gap and for obtain-
ing angular alignment is obtained
by loosening the driver hold down
bolts and shifting or shimming
driver as required. Tighten driver
hold down bolts after adjustments
are made.

“Spider-Insert” Type Coupling.

The normal “gap” (difference of
the space between the coupling
halves and the thickness of the
spider insert) is 1/16”. Check angu-
lar misalignment by using calipers
at four points on the circumference

Fig. 4

of the outer ends of the coupling
hubs at 90° intervals. See Fig. 4.
The unit will be in angular align-
ment when the measurements show
the ends of the coupling hubs to be
the same distance apart at all points.
Adjustments for obtaining the gap

and angular alignment is obtained
by loosening the driver hold down
bolts and shifting or shimming
driver as required. Tighten driver
hold down bolts after adjustments
are made.

5. Check parallel misalignment—shaft axes

parallel but not concentric—by lay-
ing a straight edge across both coup-
ling rims at top, bottom and both
sides. See Fig. 5. This applies to both
types of couplings.

The unit will be in horizontal parallel

alignment when the straight edge
rests evenly on both halves of the
coupling at each side.

In order to secure vertical parallel align-

ment under actual operating condi-
tions, the driver shaft must be set
higher or lower than the pump
shaft to compensate for vertical ex-

O

Fig. 5

pansion. A suggested cold setting

for motor driven pumps is outlined
below:

When pumping temperature is the same

as the average ambient temperature
set the motor .006” below the pump.



When pumping temperature is below
average ambient temperature in-
crease the above value .001” per
20° F. difference in temperature.

Where pumping temperature is above
the average ambient temperature
decrease the above value .001” per
20° F. difference in temperature.
For pumping temperature over
120° ¥. above ambient, the motor
should set above the pump .001”
per 20° F. above 120° F. differen-
tial between pumping and ambient
temperature. Example: 220° F.
Pumping temperature; 60° F. aver-
age ambient temperature. 220°
minus 60° equals 160° F. As 160°
minus 120° equals 40° F. above base
120° F. set motor shaft .002 above
pump shaft.

Measurement of the vertical difference
of the shafts should be measured
with straight edge and feelers.

Thin shim stock should be used to estab-
lish parallel alignment under the
driver feet; however, in some in-
stances, shims may be required
under the pump feet.

6. Bear in mind always that alignment in

one direction may alter the align-
ment in another. Check through
each alignment procedure after
making any alignment alteration.

[—D. PIPING—GENERAL.

1. All piping must be supported indepen-
dently of the pump. The piping
should always “line-up” naturally
with the pump flanges. NEVER
DRAW THE PIPING INTO
PLACE BY USE OF FORCE AT
THE SUCTION AND
DISCHARGE CONNECTIONS
OF THE PUMP!

2. The piping, both suction and discharge,

should be as short and direct as pos-

sible. Avoid all unnecessary elbows,
bends and fittings, as they increase
the friction losses in the piping. The
size of pipe and fittings should be
carefully selected and of sufficient
size to keep the friction losses as low
as practical.

3. Piping must not be connected to the

pump until the grout has thoroughly
hardened and the foundation bolts
as well as driver and pump hold
down bolts have been tightened.

4. When handling liquids at elevated tem-

peratures, arrangements must be
made for expansion loops or expan-
sion joints so that the linear expan-
sion of the pipe will not cause the
pumping unit to be drawn out of
alignment. '

I—E. PIPING—SUCTION.
1. Properly installed suction piping is of

extreme importance for trouble-free
centrifugal pump operation.

(a) The suction pipe should be as large
or larger than the pump suction,

(b) Increasers, if used, should be eccen-
tric and preferably at or near the
pump suction flange.

{¢) A centrifugal pump should never
be throttled for capacity adjustment
on the suction side.

. Installation with Pump Above Source

of Supply—Suction Lift:

(a) Keep suction pipe free from air
pockets.

1. Piping should slope upwards
from source of supply.

2. No portion of piping should ex-
tend above the pump suction
nozzle.

(b) All joints must be air tight.
(c) The suction pipe should always be
submerged into the source of supply

as shown in Fig. 6.

(d) A" foot valve should only be used



4};_*“::‘7'{5;3_

H- SUBMERGENCE IN FEET {(MIN])

239-02-3

e . R X K K
N
I\

1 2345678 9101213141318

. QUAM.[GRM}1321,  G.F.W. 14083
VELOCITY IN FEET PER SEC. _ﬁ_J_*b_-n“ on S.PM. 24088

Fig. §

if necessary for priming, or, if the
pump is to be used on intermittent
service and is required to hold its
prime.

(e} Suction strainers when used should
have a net free area of at least three
times the suction pipe area.

3. Installations with Pump Below Source

of Supply—Suction Head or Flooded
Suction:
(a) A gate valve should be installed in

the suction line to permit closing
the line for pump inspection and
maintenance.

(b) The size of the entrance from the
source of supply or minimum sub-
mergence over the entrance should
be calculated from the data as
shown in Fig. 6 for applicable con-
dition to prevent air from being
drawn into the pump.

I—F. PIPING—DISCHARGE.

1. A gate valve and a check valve should
be installed in the discharge line.
The check valve should be located
between the gate valve and pump
to permit inspection of the check
valve. The gate valve is required
for priming, regulation of flow ca-
pacity and for inspection and main-
tenance of the pump.

2. Increasers, if used in discharge line,
should be placed between the check
valve and the pump.

I—G. CONNECTION OF PIPING.

Connect suction and discharge pip-
ing. Rotate the pump shaft by hand several
complete revolutions to be sure that there is
no binding and that all parts are free. Re-
check alignment as described in Section
I—C. If the connection of the piping
causes unit to be out of alignment, correct
piping to relieve strain on the pump.

I—H., CHECK ROTATION.

These pumps are built in right hand
construction, i.e.. clockwise rotation when



viewed from driver end. The direction of
rotation is marked on the pump casing.
Make sure that driver rotates in the same
direction. On electric motors, jog starting
switch to be sure wiring is connected for
correct rotation,

I—]. CONNECTION OF COUPLING.

Connect coupling, following in-

structions for the particular make of cou-
pling furnished. This data is supplied sepa-
rately, giving complete instructions for con-
nection, lubrication, alignment and mainte-
nance. “Spider-Insert” type couplings are
pre-assembled.

SECTION I -PREPARATION FOR OPERATION

H—A. PUMP BEARINGS.

The pump bearings are grease lubri-
cated and sufficient lubricant is inserted at
the factory for 2000 hours operation.

II—B. DRIVER BEARINGS.

Check to be sure the driver bearings
are properly lubricated.

II—C. STUFFING BOX.

1. These pumps are furnished with packed
stufing box. In the box of fittings
accompanying the pump will be
found the stuffing box packing. The
standard packing is braided graphite
impregnated asbestos.

Place first piece of packing around
shaft. The ends of the packing
should just meet to form a smooth
perfect ring. If necessary, the ends
should be trimmed to obtain this fit.

Press first ring of packing evenly
into box until it seats firmly against
the bottom. Proceed in the same
manner with two more rings. The
seal ring (105) should then be in-
serted in the stuffing box. When it
is in its proper position, it will be
directly opposite the sealing inlet
connection.

After the seal ring is in place, in-
sert additional rings of packing
staggering the joints. (two rings in

Group “S” and “M”, three rings in
Group “L”).

Place gland (107) in position in
stuffing box. Place the two gland
nuts (355) on the studs (353) and
draw up evenly but not tight.

II—D. CONNECTION OF SEAL

PIPING OR GREASE
LUBRICATOR.

When required, sealing or flushing
liquid can be piped to the stuffing box at the
14" pipe tap openings.

When the pump is handling hydro-
carbons, solvents or other similar liquids, a
grease lubricator, using a non-solvent grease,
may be fitted into one of the tapped open-
ings in the stuffing box.

[I--E. CONNECTION OF PIPING

TO QUENCHING GLAND.

A quench type gland can be sup-
plied on special order with tapped holes in
the top and lower gland halves. Quenching
is suggested on applications where the liquid
pumped is at a temperature of 180° F. or
higher, and also when the pump is handling
volatile or toxic liquids in order to smother
the gland leakage, which then can be piped
away.

The quenching liquid must be from
an outside source and should be piped with
flexible pipe into the opening in the upper



gland half and out the opening in the lower
gland half. A shut-off valve should be in-
stalled in the quenching line.

II—F. CONNECTION OF COOLING
WATER PIPING.

On installations handling liquids
over 220° F. it is recommended that the
support head be water cooled. The inlet
piping must be at the bottom and the out-
let at the top as shown in the sectional as-
sembly—Section VI--D. (Page 13). The in-
let should be on one side of the support head

and the outlet on the other side. The remain-

ng holes must be plugged. The cooling

liquid must be supplied from an outside
source and a shut-off valve should be in-
stalled in the supply line to regulate the flow
of cooling liquid.

II—G. CONNECTION OF DRAIN

PIPING.

Connect the 34" pipe tap openings
(from the drip pockets directly below the
stuffing box ) to drain.

SECTION III-STARTING PUMP

III—A. PRIMING.

The pump must always be fully
primed—all air removed and the suction
pipe full of liquid—before pump is started.

If the pump is run dry, the rotating
parts within the pump may gall and seize
to the stationary parts as they depend on
the liquid being pumped for lubrication.

III—B. ADJUSTMENT OF STUFFING
BOX GLAND.

With pump running at rated speed,
stuffing box gland can be adjusted. Draw
gland nuts up evenly and only one-sixth of
a turn at a time, allowing sufficient time
between adjustments for the packing to ad-
just itself and the effect on the leakage to
be observed. If any sign of heating is evi-
dent, shut down the pump and allow the
box to cool. Several starts may be neces-
sary before the box runs cool. Do not back
off the gland nuts on a hot box as this will
usually result in liquid leaking between the
outer edge of the packing and the stuffing
box bore. Remember that it takes newly-
installed packing some time to “run in” and
that during this period, frequent attention
and careful adjustments are necessary. See
Section IV—A (page 8) for final adjust-
ments of gland.

III—-C. ALIGNMENT—FINAL.

Final alignment can only be accom-
plished after unit has been run under actual
operating conditions for a sufficient length
of time to bring the unit up to stabilized
operating temperature.

After this warm-up period has
elapsed, stop the unit and immediately
check the coupling alignment.

Follow the alignment procedures
as outlined in I-—C, with the exception
of Paragraph I—C 5, which allows for
“growth” of the parts due to temperature
difference between the driver and pump.
However, at the operating temperature, the
unit will be in correct horizontal and verti-
cal parallel alignment when a straight edge
rests evenly on both halves of coupling rims
at four points 90° apart.

As cautioned in I--C 6, changing
alignment in one direction may alter the
alignment in another. Check through each
alignment procedure after making any
alignment change.

HI—D. DOWELING.

Doweling is not required on these
pumps. Patented lock washers are furnished
which hold the pump and driver feet secure-
ly in place.



SECTION IV—-OPERATION

IV—A. STUFFING BOX. IV—B. OPERATING AT REDUCED
1. Stuffing Box with Packing Rings— CAPACITIES.

less Quenching Gland and Grease Do not operate a centrifugal pump

Lubricator. at greatly reduced capacities or with dis-

Periodically inspect stuffing box to see charge gate valve closed, because the energy
that there is sufficient leakage to required to drive the pump is converted
lubricate the packing and maintain into heat. If this condition exists over a
a cool box. Never draw up packing long period, the temperature of the liquid
so that the stuffing box heats, as this in the pump may increase until the boiling
will cause damage to both packing point is reached. If this occurs, the rotating
and shaft. Always draw up gland parts are exposed to vapor with no lubrica-
nuts evenly and only. when pump is tion and they may score or even seize to the
running. stationary parts; and furthermore, if run-

After pump has been in operation for ning clearances have enlarged d.ue to wear,
some time and the packing has been seizure may not take plafc.e. Continued oper-
completely run in, at least 40 to ation under these conditions may create an
60 drops ‘per minute of the liquid explosive hazard due to the confined vapor
should be allowed to trickle from under high pressure and temperature.
the stuffing box at all times for To guard against possible damage,
cooling and lubricating the packing protective devices are available, such as:

and shaft sleeve. 1. Liquid temperature relay or thermo-

stat which will shut-off the unit if the liquid

2. Stuffing Box with Packing Rings— temperature in the pump exceeds a pre-
with Quenching Glands. determined maximum. This device guards
The same precautions as described above against possible damage due to running the

apply. However, the amount of pump against a closed valve.

leakage through the packing can- 2. Constant open by-pass orifice between
not be so readily ascertained, due the pump discharge and any check or regu-
to the quenching liquid. In most lating valve in the discharge line. The liquid
cases, the valve on the quenching through the orifice is returned to the suction
liquid supply line can be shut off source. The amount of liquid by-passed is
for a short period and the amount a function of input horsepower and the al-
of leakage determined as in IV—A. lowable temperature rise: This device also
In no instance should the gland be is insurance against damage due to running
drawn up tight. the pump against a closed discharge valve or

very low flow conditions.

3. Stuffing Box with Packing Rings— 3. Bearing temperature relay which will
with Grease Lubricator. shut the unit down if the bearing tempera-
Operation is the same as directed in ture exceeds a predetermined maximum.

IV—A 1, with the addition that the 4. Low suction pressure control which
handle on the lubricator should be will shut off the unit should the suction
given a turn or two about every 100 pressure drop below a pre-established
hours of operation. minimum.



A centrifugal pump should never
be throttled for capacity adjustment on the
suction side.

IV—C. OPERATING AT REDUCED
HEAD.

On motor driven pumps, when dis-
charge head or pressure is allowed to drop
considerably below the rated point for any
length of time, the motor should be watched
for heating because the pump capacity in-
creases rapidly with reduced head, as does
horsepower consumption. If this condition
is likely to persist, arrangements should be
made cither to manually or automatically
throttle the discharge valve to build up head
to a safe point.

IV—D. OPERATING WITH SURGE

CONDITIONS IN LINE.

If pump is installed with a quick
closing valve in discharge line that closes
when pump is running, dangcrous pressure
surges may be built up that can cause dam-
age to the pump or line. In services of this
kind, some cushioning arrangement must
be provided to protect the pumping equip-
ment.

IV—E. OPERATING UNDER

FREEZING CONDITIONS.

When exposed to freezing condi-
tions and pump is standing idle, liquid in-
side the pump should be drained by remov-
ing drain plug in bottom of casing (100)
and opening pipe plug at top.

SECTION Y—-TROUBLE CHECK LIST

V—A. NO LIQUID DELIVERED.
I. Priming—casing and suction pipe not
completely filled with liquid.
*2. Speed too low.

3. Discharge head too high. Check total
head (particularly friction loss).

4. Suction lift too high (suction pipe may
be too small or long, causing exces-
sive friction loss). Check with
vacuum or compound gauge.

5. Impeller or suction pipe or opening
completely plugged.

6. Wrong direction of rotation.

. Air pocket in suction line.

o ~a

. Stuffing box packing worn—or liquid
seal plugged—allowing leakage of
air into pump casing.

9. Air leak in suction line.

10. Not enough suction head for hot or

volatile liquids. Check carefully as

this is a frequent cause of trouble
on such service.

V—B. NOT ENOUGH LIQUID

DELIVERED.

1. Priming—casing and suction pipe not

completely filled with liquid.
*2. Speed too low.

3. Discharge head higher than antici-
pated. Check total head (particu-
larly friction loss}.

4. Suction lift too high (suction pipe may
be too small or long, causing ex-
cessive friction loss). Check with
vacuum or compound gauge.

5. Impeller or suction pipe or opening
partially plugged.

6. Wrong direction of rotation.

7. Air pocket in suction linc.

8. Stuffing box packing worn—or liquid
seal plugged—allowing leakage of
air into pump casing.

9. Air leak in suction line.

10. Not enough suction head for hot or
volatile liquids. Check carefully as



this is a frequent cause of trouble
on such service.

11. Foot valve too small.

12. Foot valve or suction pipe not immersed
deeply enough.

13. Mechanical defects:

Impeller clearance too great.
Impeller damage.

V—C. NOT ENOUGH PRESSURE.
*1. Speed too low.
2. Airor gasesin liquid.
3. Impeller diameter may be too small
4. Mechanical defects:

Impeller clearance too great.
Impeller damaged.

5. Wrong dircction of rotation.

6. Be sure pressure gauge is in correct
place on discharge nozzle or dis-
charge pipe.

V—D. PUMP WORKS AWHILE
AND THEN QUITS.

1. Leaky suction line.

2. Stuffing box packing worn—or liquid
seal plugged—allowing leakage of
air into pump casing.

3. Air pocket in suction linc.

4. Not enough suction head for hot or
volatile liquids. Check carefully as
this is a frequent cause. of trouble
on such scrvice.

5. Airor gasesin liquid.

6. Suction lift too high (suction pipe may
be too small or long, causing ex-

cessive friction loss.) Check with
vacuum or compound gauge.

7. Impeller plugged.

V—E. PUMP TAKES TOO MUCH
POWER.

1. Speed too high.

2. Head lower than rating, pumps too
much liquid.

3. Liquid heavier than anticipated. Check
viscosity and specific gravity.

4. Mechanical defects:
Shaft bent.
Rotating element binds.
Stuffing box too tight.
Pump and driving unit misaligned

5. Wrong direction of rotation.

V—F. PUMP LEAKS EXCESSIVELY

AT STUFFING BOX.

1. Packing is worn or not properly lubri-
cated.

2. Packing is incorrectly inserted or not
properly run in.

3. Packing is not right kind for liquid
handled.

4, Shaft scored.

V—G. PUMP IS NOISY.

1. Hydraulic noise — cavitation, suction
lift too high. Check with vacuum or
compound gauge.

2. Mechanical defects:
Shaft bent.

Rotating parts bind, arc loose or
broken.

Bearings worn out.
Pump and driving unit misaligned.

*When connected to electric motors, check
whether motor wiring is correct and re-
ceives full voltage. When connected to
steam turbines, make sure that turbine re-
ceives full steam pressure.

10



SECTION VI-CARE AND MAINTENANCE

VI—A. LUBRICATION.

1. As specified in Section II-—A, bearings
are lubricated at the factory for 2000
hours or three months service. DO
NOT GREASE AT TOO FRE-
QUENT INTERVALS. It is sug-
gested that additional or replace-
ment lubricant be added only after
2000 hours operation or three
months intervals.

Insert grease through the “Alem-
ite” fittings (193) into bearing hous-
ings until grease appears through
relief fitting (113). DO NOT ADD
ADDITIONAL LUBRICANT
AFTER GREASE APPEARS
THROUGH RELIEF FITTING.

2. The lubricant should be renewed in the

housings at least once annually. This
should be done when annual over-
haul is made.

3. The ball bearing grease should be of a
sodium or lithium base and of the
type recommended by a reliable
lubricant manufacturer for the
operating temperatures and con-
ditions encountered. DO NOT USE
GRAPHITE.

VI—B. REPACKING STUFFING

BOX.

1. With Standard Packing.

(a) Loosen gland nuts and slide gland
along shaft out of stuffing box.

11

(b) Remove the outer rings of packing
with the aid of a packing hook.

(c) Remove water seal ring (105) by in-

serting a wire hook in the slots in

the outer edge of the ring and pull-

ing ring from box.

(d) Remove the three inner rings of
packing with the aid of a packing

hook.

Remove all foreign matter from
stuffing box.

(e)

(f) Install stuffing box packing as de-
scribed in Section 1I—C,

VI—C. TO DISMANTLE PUMP.

1.

LA

9.

Shut off all valves controlling flow of
fluid to or from the pump.

Drain liquid from pump.

Disconnect all piping.

Disconnect coupling.

Remove hold down bolts and remove
pump from bedplate.

Unscrew bolts (370-A) and remove
suction cover (182) from casing.
Unscrew bolts (370-C) in end cover

(111).
On Group “S” and “M” unscrew im-

peller screw (198) and remove im-
peller washer (199).

(Note: Impeller screw is locked by red
fibre insert (362). On group “L”
unscrew impeller nut (304) and re-
move impeller washer (199).

Unscrew gland nuts (355) and slide
gland along shaft away from box.



10.

11

13.

14.

13,

16.
17.

18.

With a hammer tap end of shaft in im-
peller lightly. Group “S” and “M”
pumps have a tapered impeller
bore and impeller should be loose
after a few taps. Group “L” has a
straight impeller bore and continued
tapping of shaft may be required
until impeller is clear of shaft.

Remove impeller from casing and shaft.

. Pull shaft assembly consisting of bear-

ings and end cover from support
head (228)

Unscrew bolts (370-B) and remove
casing {100} from support head
(228).

Remove old stuffing box packing and
seal ring from stuffing box.

Note the distance from the end of the
shaft to the coupling face of the
pump half coupling so that coupling
half can be correctly positioned
when reassembled. Pull the coupling
from pump shaft with a suitable
puller.

Remove coupling key.

To remove ball bearing-coupling end
(112) proceed as follows: Using
suitable pliers, remove the retaining
ring-bearing end cover (361A)
which is seated in the end cover and
shoulders against the outer race of
the bearing. The end cover can now
be slipped over the bearings. Re-
move the retaining ring-shaft (361)
which is seated in the shaft and re-
tains the inner race of the bearing.
With the use of a suitable bearing
puller, which engages the bearing
on the inner race only, remove
coupling end bearing (112}.

To remove ball-bearing inboard end
(168) slide a suitable pipe or sleeve
over shaft to bearing, being sure that

12

the pipe rests only on inner race. By
evenly tapping the free end of the
pipe, the bearing will be forced off
without damaging it or the shaft.
Inspect the shaft and bearings. If
shaft is bent it must be straightened.
If necessary, replace the shaft.
Bearings should spin smoothly and
evenly. If bearings are not in first-
class condition, they should be re-
placed. If bearings are to be reused
they should be carefully cleaned
with kerosene. The bearing end
cover {111) and the support head
(228} should also be flushed and
cleaned.

59031

370A 100

82

;

35! 104

198 199

Fig. 7

19. It is important that all parts are free

from dirt and grit while being as-
sembled. Note that these bearings
are shielded on one side to retain the
grease and they must be installed
properly as shown in Sectional As-
sembly Section VI—D.
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ITEm .!”Oo'b. s"nt‘"ﬂu‘t INTERCHANGEABILITY BY GROUP
NO. | FER PART MAME Someo | SRONTS GROUP § GROUP M L
100 1 Cosin Cast Iron = w v al 2 o
or | 1 |mp.|7., c.i. Jerz. slels || |8 | =|B|8|8|¥ 8"
182 | Suction Cover Cast lron
105 | Stuff. Box Seal Ring Cast lron S S S S S S S S S M M M M L
106 !t Set | StuH. Box Packing * S b $ 5 S S S S S M M M : M L
167 | Stuff. Box Gland Cast lran S S S S S s S S S M M M M L
1 | Bearing End Cover Cast bian S 5 N s S S s S S M M M M L
12 | Ball Baaring-—Coupling End Steel S S S S $ S s S S M M ; M M L
113 2 Grease Relieof Fitting Steel L L L L L L L L 3 i 3 % L L L
SAE AlSI
122 | Shaft 2 303 S S S S S S S S S M M M M L
123 | Deflector Cost fran S S S S Y S S S S M M M l M L
168 ! Boll Bearing—Inboaed Stael s | sisis s |ls l1s | s is |MIMIM ML
178 1 Impeller Key AlS] 303 5 S S S S S S S M M M M L
182 | Suction Cover {(See 182 Abovel
193 2 Grease Fitting Stoel L L L L L L L L L L L L L L
198 [ 1 Impeller Serew AlS1 303 5 S S S S ) S S S M M M M e
199 | Impelles Washer AlS1 303 S S S S S S S S S M M M M L
228 I Support Head Cast lvon S S S S S S 5 S s M M M M L
304 | Impelter Nut Steel | Bross L
332 t Grease Seal {Inboord) 5 5 3 3 S 3 5 s 3 M M v M L
333 | Grease Seal (Coupling End) L
381 i Suction Cover Gasket 1/64” Thk. Asbestos
353 | 2 | Gland Stud At s s is s s s s s s MM M|M|L
355 2 Gland Stud Nut Steel 5 S ) S S S S S S M M M M L
361 | Retaining Ring {Shoft) Steel 5 S 3 s S S S S S M M M M L
381A | Rateining Ring (Brg. £ad Cover) Steal S S 5 S 5 S $ S S M M M M L
362 ) Impeller Screw lnsert Fibre S S 5 S S S S S S M M M M L
370A |8t 12 | Hex Hd. Moch. Bolts {Casing to Caver) Steel L L L L L L L L L L L L L L
3708 4 HMex Hd. Mach. Bolts{Casing to Suppest Hd.) Steel S S 5 5 S 5 ) S S M M M M L
370 3-S5 M | Hox Hd. Moch. Balts (Brg. End Cover) Staol sls|s|sis{sis|s|s|{mIMm]Im|m]|t
370D 13-5EM | Lex Hd. Mach. Bolts (Brg. End Cover) Steel s s shs s s s s [s|m M |Mimw|L
J
* Broided Aibastos Grophited And Lubricated With Minaral Grease
CONSTRUCTION DETAILS
Casing Capacity Far Priming {Gal.) 1-t/4000/720 2 f1-174]1-374 (1172 2 j2-0/2]2-t72] 3 |4-1/2| 4 4 |8-1/2
Woeight Bore Pump-—-5td. Fitted 90 | 96 | 109 | 9% )05 112 1B | 130 | 142 ] 206 | 240 | 232 1239| 410
Casing Thickness—Minimum 5/16 |5/86 [5/16 5/'|6 5/16 |3/8 | 3/8 (5/16|3/8 |3/8 [3/8 (3/8 |3/8] 3/8
Moximum Dio. Solids 37161 3/8 |5/t6 | 1/8 | 1/8 |5/16 [1/8 [3/16 |5/16 |7/146 |9/16 |7/16 |5/8] 7/8
tMaximum Total Warking Pressure—P.5.1, 150 | 150 | 150 | 150 | I50 [ ¢50 | 150 | 150 | )50 | t50 | 150 | (50 | (50| (50
Maximum Test Prossure P.S ). 200 | 200 | 200 | 200 [200 |200 [20Q | 200 | 200 [ 200 | 200 {200 |200| 200
Size Prime Tapping 3/8 | 3/8 |3/8 |3/8 i3/8 |3/8 |[3/8 |3/8 |3/8 [3/8 |3/8 |3/8 |3/8| 3/8
Size Drain Tapping /4 (174 | 174 [ 174 [t/ [\/4 | t/4 [ 1/4 [ 1/4 | 1/4 | t/4 [ 1/4 j1/4] 3/8
Stuffing Box Bore 1.5/8” 2-3/8" 3
Stuffing Box Depth 1-7/8" 2-5/8" 3-1/8
Stuffing Jox Packing Sixe 1/4" Square 3/8” Square 3/8”
Numbaer of Stuffing Box Pocking Rings 5 5 ]
Width of Seal Ring 1/16” 5/8” 3/4”
Shaft Dia. ot Impeller Topered 1.118 At Large End 1.585;,T:rl':;a End 1.3/8
Shaft Dia, in Stuffing Box 1-1/8" 1-5/8" 2-1/4
Shaft Dio. ot Coupling ::%iS :lﬁig: )
Ball Bearing—Coupling End MRC 386—SF Or Equal MRC(): 309—5F *
r Equal
Ball Booring—Inboard MRC 206-—SF Or Equal MRC 209—SF '
¢ Equal
Maximum Liquid Temp. { Without Coaling or Quenching) 180°F
Moximum Liquid Temp. [ With Gland ngnching-] 220°F
Maximum Liquid Temp. { With Gland Quenching & Supp. Hd. Cooling| 350°F

* MRC 313-8F Or Equal
4 MRC 312—MF Or Equal
t Any Part Of Which May Be Suction Prassure

¢ 2.0280”
2,1245"
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VI—E. TO ASSEMBLE PUMP.
1. To replace the ball bearing-inboard

2.

To

end (168), oil shaft at bearing seat
and slide bearing over the shaft as
far as possible by hand. Place the
pipe or sleeve used to remove bear-
ing over the shaft and against the
bearing, being sure that it rests only
on the inner race. Tap evenly until
the bearing is seated firmly against
the shaft shoulder. Care should be
taken not to mar the shaft, especially
where it contacts the grease seal
(332) or in the stuffing box area.

replace ball bearing-coupling end
(112) oil shaft at bearing seat and
slide bearing over the shaft as far as
possible by hand. Using a suitable
pipe or sleeve which rests only on the
inner race of the bearing, tap evenly
on the free end of the pipe until the
bearing is seated firmly against the
shaft shoulder. Insert the retaining
ring (361) in the shaft groove. Care-
fully slide the bearing end cover
(111) over the shaft and bearing as
far as possible. Insert the retaining
ring (361A) in the groove in the
bearing housing. All retaining ring
grooves must be clean and the re-
taining rings must be properly
seated. Note that the flat sides of the
rings are against the bearing and the
tapered sides away from the bearing.

3. Carefully insert shaft, bearings and

end cover in support head. Re-
member to place the gland (107)
and seal ring (105) on shaft as it
protrudes through grease seal (332).

4. Loosen bolts (370D) and push shaft

unit toward water end so that
end cover flange is against end of
support head.

3. Replace casing (100) and bolts (370B).

15
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. Replace impeller key (178) in shaft.

. Slide impeller on shaft as far as pos-

sible.

. On Group “L” using a soft metal

hammer, tap evenly on center of im-
peller until shaft threads protrude
beyond impeller. Shaft must be held
to prevent axial movement during
this operation. Push impeller on the
remaining distance with impeller nut
(304) and washer (199).

On Group “S” and “M” slide impeller

on shaft as far as possible. Push im-
peller on the remaining distance
with impeller screw (198) and

washer (199). Do not tighten impel-
ler screw with more than 500 inch-
pounds of torque on Group “S,” or
900 inch-pounds on Group “M.”
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9.

Refer to impeller locating chart Fig. 8.
Adjust bolts (370D) and (370C)
evenly until distances between im-
peller and casing correspond to that
shown on chart.

10. Tighten evenly bolts (370C) and jam

11.

12.

13.

14.
15.
16.

17.

nuts on bolts (370D).

Replace suction cover (182), gasket
(351) and nuts on studs (353).

To replace pump half coupling on shaft,

screw a 1,"” diameter stud approxi-
mately 114" longer than the length
of the coupling hub on Group “S”
pumps (a 5" diameter stud ap-
proximately 11%” longer than the
length of the coupling hub on Group
“M” and “L” pumps) into the end
of the shaft. Insert the coupling key
in shaft. Put oil or white lead on the
shaft and in the coupling bore. Place
the complete pump half coupling
in position over the stud and align
the key with keyway.
Place washers over the stud and
against the coupling hub and pull
coupling half on with a nut placed
on the stud. Locate the coupling
half in the same position on the shaft
as it was before dismantling.

Place pump on bedplate, insert hold-
down bolts and align unit as directed
in Section I—C.

Insert grease through “Alemite” fittings
as directed in Section VI—A.

Connect coupling.

Connect piping as directed in Section
I—G.

Follow directions in Section III for in-
itial operating conditions and for
starting.

VI—F.

SPARE PARTS.

To insure against possible long and

costly “down-time” periods, especially on
critical services it is advisable to have spare
parts on hand.

1. One set of group parts should be main-

()

(h)

VI—G.

tained for every one to three pumps
on that particular group size in
operation. Pumps of the same group
size have all parts interchangeable
except casing, suction cover and im-
peller—see interchangeability chart
Section VI—D. The following is a
list of recommended group parts:
Stuffing box packing (106)—1 set
required.

Stuffing box gland (107)—one re-
quired.

Ball bearing-coupling end (112)—
one required.

Ball bearing-inboard (168)—one
required.

Shaft (122)—one required.
Impeller key (178)—one required.

Impeller nut (304)—one required,
or impeller screw (198).

Impeller washer (199)-—one re-
quired.

INSTRUCTIONS FOR
ORDERING REPAIR PARTS.

Repair orders will be handled with

the minimum of delay if the following di-
rections are followed:

1. Give the Model No., Size of the pump

and Serial Number. This data can
all be obtained from the nameplate.

2. Write plainly the names, part numbers

and material of the parts required.
These names and numbers should
agree with those on the sectional
assembly (Section VI—D page 13).

3. Give the number of parts required.

4. Give complete shipping instructions.
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o —Gheeklowaga. NY (716) 8343114
cn..mmn — 5t ADans. WV (30N 722-42¢
Charlote—Chattotte. NG (70) 527-2177

“Chicago—Leate, i (312; 960

Cinclanall—Cincennat, O 1513) 2316562

Cleveland—Westire. GH (2161 §35-2350
n-nn—-mmmmn TX (2541 234.3966
Danvi tewond . CO (303) 7614564

Detroi —Sou"\ht!d MI1313) 557.49780
“Houwion—| n. TX{713) 785.0898

Jucl mﬁﬂ}—.hﬂst nie. FL |$94) 393533
Kansas City—Kansas City. MO (816) H24450
Loz Angaies—mmttiar, CA (213) $32-6901
Memehis—liemphis. TH (801] 767-274C
Moble—tobile, AL (20%) 342.0658
Mon(os — Mpnras, LA [314) 387-0853

“Hyw York—Fauteia. N (201) §75:1222
Philsdelphia—Bals Cynuyd PA(215) 5676870
Pisburgh —Putisbrgh PA (4°2) §229166
“Portiand—8covenan, @R ($03{ 5447867
Sexthe—Lnamooa, VA Q061 1764247

¢, Louls—St. Lowis. MO (214) 82)

Sio Fremciaca—vatayste, O 5y 836144
Tama—Tunga. FL 2 Se6 11

— Tuisa. OK {918] 622-2400

W[Iminglun ~Hewark. OF |302) 737 2798

Sty wprpnites,

International Sales Offices
Goulds Pumps. 160, — Heaoquariers. Senecs Falls. AY (3151 $68:281 1 (TLX 837
Goulds Pumps Soutnesst Avia O1Nce — Sinqapare, Repubic of Sigapore 235 sn & 1Lx 261265
Goutds wzetce. 231235 ¢TLX 72.452)

Ruglons! Ollee—Middle Eal—Atnans, Gresee (30-1) 728:505 (TLX 21234841
Geulds Purips Lawn Amarisan Ollice—Cora) Gaoles. Fonaa 1305) 346-1807 (TLX 303285,
Gevlas Juar. ; 7514370 (TLX 34505¢4)

Manufacturing Plants

Enginuered Products Oirizion—Senecs Fal.s, KX (395] 568-2811 (TLX 93.7290)
Vartiexl Puaip Dlvition —City of Indusiry. Cahirora 12131 692.0211 (7LX 67.8458

Bombas Goulss de Mexice, .4 de C.¥.— Maxica Cily. iexico 59367
Gouids Bombas & Equipamentos LTDA—S30 Pau'o. S P_Brazd (11} 533 2911 /TLX B8239]
Goulds Pumnps iPBl) {ng ~-M3mia. Phippines 88.74.71 (TLX 3683

Goutds Pumps Europe AG—Zohngen, Swtzerland 19) £2) 52-12.91 (TLX 68-238)

Manufacturing Licensees

— 4 England 740K 1T B24851

et Liesilid—Goulds Pum Ciaire. Ousder. Canacs (514) 6858528 (TLX U5-6216281
Goutés Midreran. Hideaven Commercs CA —Coacas, Venazuely 16:3.08 1Lx 25343

Gouids D.5. Grakos Polwrts bumps Mansiscrarecs tne —Kifiv Grasc (30-1) 8034-411 {TLX 2126929)

Caltic Enginewring Co, L. Dudtin. Irefand (353-1 7! 47.097 (TLX £315)

Migues Schmitt & Cia, 8.R.L—Bueros twres, Argenuaa 87.7338

Pump Sarvice Fecility
Goulds:-Lewourtenay Oivivion—Newars. N 201) 5692905 {TLX 1786551

Carporate Hesdquartars
Goulds Pumps, loc.— Seneca Fails, KY (3151 $68.2811 (T.X 93.7293)

2023-04

Printed in U.S.A.





