@GOU LDS PUMPS

Installation, Operation and Maintenance Instructions

Model VMP

Autoprime Pump

Lenntech %
info@lenntech.com Tel. +31-152-610-900

www.lenntech.com Fax. +31-152-616-289 ' I I I



IMPORTANT SAFETY NOTICE

To: Our Valued Customers

User safety isamajor 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 al'so comply with industry and corporate
safety standards. Identifying and eliminating unsafe installation, operating and maintenance practicesis
the responsibility of al individualsinvolved 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 under stood 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 apressure 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 abrief period under these conditions, can cause superheating of enclosed pumpage and
result in aviolent 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 if 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 devicesto aid in their removal is strictly forbidden. Trapped liquid can rapidly
expand and result in aviolent explosion and injury.

ITT Goulds Pumps will not accept responsibility for physica injury, damage, or delays caused by afailure to
observe the instructions for installation, operation, and maintenance contained in this Pump Safety Manual or the
current IOM available at www.gouldspumps.com/literature.
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SAFETY

DEFINITIONS

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

Observe all Cautionsand War nings highlighted in this Pump Safety Manual and the |OM provided with
your equipment.

/N WARNING
Indicates a hazardous situation which, if not avoided, could result in death or seriousinjury.

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

A\ 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.

/A ELECTRICAL HAZARD
Indicates the possibility of electrical risksif 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
isany question regarding these requirements or if the equipment is to be modified, please contact an ITT
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.
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GENERAL PRECAUTIONS

A\ WARNING

A pump is apressure 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 Pumpswill not accept responsibility for physical injury,
damage or delays caused by afailure to observe the instructions in this manual and the IOM provided with your
equipment.

General Precautions

WARNING NEVER APPLY HEAT TO REMOVE IMPELLER. It may explode due to

trapped 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 @ srlifr:]/ER run pump below recommended minimum flow when dry, or without
WARNING A ALWAY Slock out power to the driver before performing pump maintenance.
WARNING NEVER operate pump without safety devicesinstalled.
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.

Safety Appare:
+ Insulated work gloves when handling hot bearings or using bearing heater
+ Heavy work gloves when handling parts with sharp edges, especially
WARNING 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

Receiving:

Assembled pumping units and their components are heavy. Failure to properly lift
and support equipment can result in serious physical injury and/or equipment
damage. Lift equipment only at specifically identified lifting points or as
instructed in the current IOM. Current manuals are available at
www.gouldspumps.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:

WARNING | & 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.
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General Precautions

Before beginning any alignment procedure, make sure driver power islocked out.

WARNING & Failure to lock out driver power will result in serious physical injury.
Piping:
Never draw piping into place by forcing at the flanged connections of the pump.
CAUTION | (& | Thismay impose dangerous strains on the unit and cause misalignment between
pump and driver. Pipe strain will adversely effect the operation of the pump
resulting in physical injury and damage to the equipment.
Flanged Connections:
WARNING 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 fasteners.
Startup and Oper ation:
WARNING | €< | Wheninstalling in apotentially explosive environment, please ensure that the
motor is properly certified.
\ | Operating pump in reverse rotation may result in contact of metal parts, heat
WARNING @ generation, and breach of containment.
WARNING & Lock out driver power to prevent accidental start-up and physical injury.
| Theimpeller clearance setting procedure must be followed. Improperly setting
WARNING @ the clearance or not following any of the proper procedures can result in sparks,
unexpected heat generation and equipment damage.
If using a cartridge mechanical seal, the centering clips must be installed and set
WARNING | € | screwsloosened prior to setting impeller clearance. Failure to do so could result
in sparks, heat generation, and mechanical seal damage.
\ | The coupling used in an ATEX classified environment must be properly certified
WARNING | (& and must be constructed from a non-sparking material.
WARNING Never operate a pump without coupling guard properly installed. Personal injury
will occur if pump is run without coupling guard.
\ | Make sureto properly lubricate the bearings. Failure to do so may result in excess
WARNING | (& heat generation, sparks, and / or premature failure.
The mechanical seal used in an ATEX classified environment must be properly
CAUTION €x) | certified. Prior to start up, ensure all points of potential leakage of process fluid to
the work environment are closed.
| Never operate the pump without liquid supplied to mechanical seal. Running a
CAUTION €x) | mechanical seal dry, even for afew seconds, can cause seal damage and must be
avoided. Physical injury can occur if mechanical sed fails.
WARNING Never_ attempt to replace packing until the driver is properly locked out and the
coupling spacer is removed.
WARNING | ¢x) | Dynamic sealsarenot alowed in an ATEX classified environment.
DO NOT operate pump below minimum rated flows or with suction and/or
WARNING ¢x) | discharge valve closed. These conditions may create an explosive hazard due to

vaporization of pumpage and can quickly lead to pump failure and physical injury.
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General Precautions

WARNING

Ensure pump isisolated from system and pressure is relieved before
disassembling pump, removing plugs, opening vent or drain valves, or
disconnecting 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. Stedl toed shoes must be worn at
all times.

WARNING

The pump may handle hazardous and/or toxic fluids. Observe proper
decontamination procedures. Proper personal protective equipment should be
worn. Precautions must be taken to prevent physical injury. Pumpage must be
handled and disposed of in conformance with applicable environmental
regulations.

WARNING

Operator must be aware of pumpage and saf ety precautions to prevent physical
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 prevent
physical injury.

CAUTION

€

If pump isaModel NM3171, NM3196, 3198, 3298, V3298, SP3298, 4150, 4550,
or 3107, there may be arisk 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 explosion
due to trapped fluid, resulting in severe physical injury and property damage.

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.
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ATEX CONSIDERATIONSand INTENDED USE

Special care must be taken in potentially explosive environments to ensure that the equipment is properly
maintained. Thisincludes but isnot 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 itsintended 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. Thisincludes any
modification to the equipment or use of parts not provided by ITT Goulds Pumps. If thereis 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 usein 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:
& O

Il 2 G/D T4

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

I = Group 2
2 = Category 2
G/D = Gasand Dust present
T4 = Temperatureclass, canbe T1to T6 (see Table 1)
Tablel
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 beinstalled. If it isnot, do not operate the equipment and contact your ITT Goulds Pumps sales
representative before proceeding.
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The use of genuine Goulds parts will provide the safest and

. most reliable operation of your pump. ITT Goulds Pumps 1SO
certification and quality control procedures ensure the parts are
 manufactured to the highest quality and sefety levels.

Please contact your local Goulds representative for details on
genuine Goulds parts.
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SECTION 1
INTRODUCTION

1-1. INTRODUCTION

The design, material, and workmanship incor-
porated in the construction of Goulds pumps makes
them capable of giving long, trouble-lree service,
The life and saisfactory service of any mechanical
unit, however, s enhanced and extended by cor-
rect application, proper installadon, periodic in-
spection and careful maintenance, This instruction
manual was prepared 1o assist operators in under-
standing the construction and the correct methods
of installing, operating, and mainiaining these
pumps.

It is advisable that rotating components of the

pump assembly he covered with a suitable rigid
guard 1o prevent injury 1o personnel.
Study throughly Sections 1 thru 12 and carefully
follow the instructions for installing and operating.
Sections 13 thru 15 are answers to touble and
maintenance questions. Keep this  instruction
manual handy for relerence. Further information
can be obtained by contacting the Vertical Pump
Diviston, Goulds Pomps, Inc., City of Indusuy,
California or your local branch office.

WARNING
GOULDS PUMPS, INC. WILL NOT BE
LIABLE FOR ANY DAMAGES OR
DELAY CAUSED BY FAILURE TO
COMPLY WITH THE PROVISIONS
OF THIS INSTRUCTION MANUAL.

1-2. RECEIVING AND CHECKING

The pump shall be carefully supported prior to
urloading [rom the carrier. Handle all components
carefully. Inspection for damage of the shipping
crate shall be made prier 10 unpacking the pump.
After unpacking, visually inspect the pump, and
check the following:

A, Conients of the pump assernbly against
shipping list.

B. All components against damage.

C. Shafting for straightness and damage.

Any shortages or damages should be immedi-

ately called to the auention of the local freight
agent of the carrier by which the shipment arrived
and proper notation made on the bill. Fhis shall
prevent any controversy when claim is made and
facilitate prompt and satisfactory  adjustment,

1-3. MATERIALS AND EQUIPMENT
REQUIRED

The material and equipment necessary for in-
stallation of the pump will vary with the size of the
pump and the type of instaliation.

The following list of standard rools and supplies
1s offered only as a guide.

A. BULK MATERIAL

Anti-Galling Lubricant (such as “MOLY.
KOTE"” DOW CORNING)

Thread Compound

Lubrication (il

Turbine (il {see Section 16)

Grrease {see Section 16)

Solvent, petroleumy - base (kerosene, dis-
tillate or unleaded gasoline)

B. RIGGING EQUIPMENT

Mobile power hoist; or a traveling crane;
o1 a derrick

Dragline and blocks

Elevator clamps

Clevises — for use with eyebolt

Timbers - size, length and quantity as re-
quired 1o support long pump parts on the
toor

I-Beams or umbers o support .pump over
harrel

C. HAND TOOLS
Pipe wrenches, clean rags
Feeler gages
Set of mechanic's tools including: Files, wire

brush, pliers, wirecuiters, pocket knife,
and pipe wrenches.

D OPTIONAL TOOLS TO FACILITATE
PUMP ASSEMBLY AND DISASSEMBLY.
Dial indicator to assist in motor end shaft

adjustment (see Sections 10 & 11)
Callet driver 1o assist in bowl assembly and
disassembly (see Section 1H)



SECTION 2
STORAGE

2-1. STORAGE

Goulds Pumps carefully preserves and protects
its products for shipmeni. However, the effective
life of the preservarives applied at the factory can
vary 3 to I8 monihs depending on the severity
of the environment in which the eguipment is
stored. This section provides procedures for prepar-
ation prior to storage and mainienance during
storage of Goulds pumps. These procedures are
necessary to protect the precision parts of the
pumps. Specific procedures for storing motors,
gearheads, and engines, should be obtained from
the equipment manufactrer. This section is in-
tended 0 be of general assistance to users of
Goulds pumps. It shall not modily, amend and/or
otherwise alter the scope of Goulds Pumps war-
ranty responsibilities 1o the purchaser in any
way whatsoever.

2-2. STORAGE PREPARATION

Goulds verieal pumps require proper prepar-
ation for storage and regular maintenance during
storage. The pump shall be considered in storage
when it has beenn delivered to the job site and s
waiting for instaliation,

#-3. RECOMMENDED STORAGE
PROCEDURES

A. Controlled storage facilities should be main-
tained at an even emperature 10°F or more above
the dew point with relative humidity less than
50% apd liule or no dust. If these requirements

cannot be met the pump is to be considered in
uncontrolled storage.)

B. For uncontrolled siorage periods of 6 months
or less, the pump 15 w0 be inspeced periodically
1o insure that all preservatives are intact.

C. All pipe threads and flanged pipe covers are
i be sealed with tape.

D. The pump must not be stored closer than 6
inches from the ground.

2-4, PREPARATIONS FOR UNCONTROLLED
LONG TERM STORAGE

When applicable to the pump, storage periods
over § months require the preceding unconwrolled
storage procedure plus the following:

A. Inspect the Tube oil and seal flush piping, and
either [ill the piping with rust preventative oil, or
recoat the piping perindicatly to prevent corrosion.

B. Place 10 pounds of moisture absorbing des-
sicant or 5 pounds of vapor phase inhibitor crysials
ncar the center of the pumnp. Il the pump is as-
sembled, place an additional one pound in the
discharge nouzle securely tastened to the discharge
elbow.

C. Install,a moisture indicator near the peri-
meter of the pump. Cover the pump with § ml
mirtimum thickness black polyethylene or equal
and seal it with rape. Provide a smatl veniilation
hole approximately % inch diameter.

D Provide a roof or a shed shelter o protect
from direct exposure 1o the elemenis.

SECTION 3

3-1. GENERAL DESCRIPTION

The Model VMP Awtoprime pump is an auto-
matic self-primiing unit designed for elficient un-
loading and siripping of product tankers and tank
barges, alse for ballast, bilge, and fuel oil transfer
services. A unique feature of the Autoprime pump
is its ability 10 discharge air or vapors quickly and
avtomatically {or fast and complete stripping.

3-2. DRIVERS

Drivers are supplied in a variety of types and
siges 1o meet & wide range of operating require-
ments. Most common are right angle drive units
with solid, or hollow shafts coupled o internal

combuston engines, or steam urbines. In addicon,
clecric motors with solid or hollow shafis are pro-
vided, Occasionally a right angle gear drive
coupled to a honzontal electric motor is provided
to drive the pump.

3-3. DISCHARGE HEAD

The discharge head may be a low or high profile
head depending on construction  requirements,
A Goulds exclusive primacyclamatic feature may
be provided 10 supply automatic emporary lubri-
cation by the product being handled 10 the me-
chanical seal, or stuffing box bushing during the
priming, or stripping cycle. The discharge head



features an automatic venting system which in-
corporates a vent line from the bharrel, or rank 1w
pump discharge, and a check valve that prevents
recirculation from pump discharge when pump is
in operation. The discharge head also features a
hearing in its base to insure stability of shaft in the
stufling hox area.

3-4. COLUMN

The column s fabricared in sections five feet or
less 1o provide vibration free operation below
shalt first oritical speed. Flanged construction
provides positive shaft and bearing alignment.
Pumps over 15 feet long are normally equipped
with spring loaded sway braces to protect the col-
umn from the effects of horizontal movements
and twists of the vessel, particularly in a seaway,
The lineshalt is supported within the column by
use of bearing retainers secured o the column
assernhbiy.

3-5. AUTOPRIME VALVE

An auwtoprime valve is located near the base of
the bowom column. Some larger pumps may have
as many a5 four autoprime valves located at 90
degree dneervals around the column. When the

pump is not in operaton, spring pressure keeps
the valve open. On pump startup, discharge pres-
sure closes the valve. When pump loses prime,
loss of pressure allows the valve 1o open. Ligquid
in column above the valve then flows inw barrel
and pump suction, repriming pump. Vapor dis-
placed in the barrel is vented to discharge and
evacuated [rom the system through main dis
charge.

3-8. BOWL ASSEMBLIES

The bowl assembly is designed to operate when
the liquid in rthe barrel or tank is sufficient 1o
submerge the priming stage. The priming stage
normally consists of a mixed flow impeller, suction
bell, and shaft with the ability to handle air, vapor,
and at the same time create vacuurn, The stages
following the priming stage consist of high effi-
ciency turbine bowls which comtribute the largest
proportton of head during normal pumping opera-
tion.

3-7. THRUST POT

A thrust pot is utilized when the electric motor
or gear is not designed to carry the pump down-
thrust.

SECTION 4
INSTALLING THE PUMP

4-1. PUMP INSTALLATION

Pumps under 5,000 ths. and 20 feet or less in
fength are usually shipped completely assembled
with the exception of the driver, mechanical seal,
aneh o some cises, the driveshalt when a vertical
hollow shalt driver is furpished. When provided,
see the Certified Pamp Oudine Drawing {or the
applicuble howl configuration,

4-2. HORIZONTAL PUMP INSTALLATION.
Theve are two methods of assembling and insiall-
ing the VMP pump, verticel, and horirontal. The
vertical mothend s described in the {ollowing
pages, but the pamp components can be assembled
horizontadly by foliowing the procedural steps
deseribed for the vertical methad, The sequence
and procedural sieps of assemnbling the pump com-
ponents are oxactly the same, and can be applied
cither vertical or horizental for all practical pur-
pases. Ohserve the following:

A. Support the headshalt, pumpshalt, or line-
shaft as applicable, horizontally during assembly
Al several polnts o prevent bending or damaging
the shafts. Refer to step A, paragraph 4-3,

B. Assernble pump componenis horizontally an
blacks. After pump is completely assembled less

v

FIGURE 4-1. PUMP INSTALLATION
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driver proceed with step C, paragraph 4-3,

4-3. INSTALLING A COMPLETELY ASSEM-
BLED PUMP. When a pump is shipped completely
assernbled (with the exception of the driver) pro-
ceed as follows:

A. When a driveshaft or headshaft is shipped
separately, check shaft for straighiness, average
total runout shall not exceed 0.010 T.LR. for every
10 leet. Shaft must be within tolerance prior to
installation.

B. Remove siuffing box and carefully slide shaft
through bearing retainer and thread into coupling.
Use extreme care not to damage retainer bearing.

C. Install gasket on the barrel opening.

. Using two cranes the pump may be lified into
position by slinging through the windows (hand
holes} on discharge head and around the bowl
assembly, Hoist pump horizontatly, guiding the

Jower end to prevent dragging on the floor.

E. Lower the bowl assembly and position over
the barrel opening. (See Figure 4-1.)

F. Lower pump assembly into the barrel umil
sway braces engage inside of the barrel. The sway
braces are under spring tension and it snugly in
the barrel. Continue o lower the assembly until
the discharge head {lange engages the barrel
flange. Install capscrews and secure discharge
head to barrel. Tighten capscrews in diametrically
opposite pairs. Install stuffing box, see Section 8.

G. Refer to Section 10 for the installation of
hollow shafy gearhead and electric motor driven
pumps and aiso for the adjusiment of open and
enclosed impellers. Section 11 covers the installa-
tion of solid shaft gearhead and electric motor
driven pumps and also the adjustment of open and
enclosed impellers. Secion 12, covers startup.

SECTION 5
INSTALLING THE BOWL ASSEMBLY

5-1. BOWL ASSEMBLY INSTALLATION

The following bowl installation instructions
apply te pumps shipped disassernbled. (See Figure
5-1.)

WARNING
DO NOT WORK UNDER A HEAVY,
SUSPENDEDOBJECT UNLESS THERE
I5 A POSITIVE SUPPORT UNDER IT,

WHICH WILL PROTECT PERSONNEL
SHOULD A HOIST OR SLING FAILL.

Prior to insialling the bowl assembly, remove
all accumulated dust, oil, or other foreign matter
from external surfaces of the bowl assembly and
proceed as follows:

A. Position a suitable lilting device over the
barrel opening. Place two tmbers or I-beams
across the barrel opening strong enough to safely
support the weight of the entire pump assembly.,

B. Place an elevator clamp just below the top
bowl flange, or thread eye-bolts through bolt holes
in the Mange, and hoist into position over the
barrel. (See Figure 5-2.)

C. Lower bowl assembly undl flanges of ele-
vater clamp, or bow!l flange rests firmly on the
barrel or supports.

D. Place a cover over bowl assembly to prevent
entrance of dirt or other foreign mater.

E. THREADED SHAFT COUPLING. When

—d —

threaded coupling is not installed on the pump-
shaft, proceed as follows:

1. Install threaded coupling onto pumpshaft
screwing it on for one-half its length.

2. A fine wire inserted in the drilled hole at the
center of the coupling can be used as a gage w
determine when the coupling is correctly posi-
tioned on the pumpshaft. Remove the wire after
installing the coupling.

NOTE
SHAFT THREADS ARE LEFT HAND,

¥. KEYED SHAFT COUPLING. When a pump
is equipped with keyed shafts assemble as follows:

1. Install retainer (650) and insert key (7301)
onto shaft. (See Figure 5-3.)

2. Lower coupling sleeve (734) onto shaft ap-
proximately one inch.

3. Insert split ring (726) and lower coupling
sleeve until it bottoms against split ring.

4. Secure retainer (650) with capscrews {T59E).

5. Install retainer (650), insert kev (730D} on
lineshaft (646) and carefully lower lineshaft ap-

proximately one inch. Install split ring (726) on
lineshaft.

6. Lower lineshaft until split ring (726) bottoms
in the groove.

7. Secure retainer {650) with capscrews (759E).
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UTILIZING ELEVATOR CLAMPS

CAUTION

DO NOT DROP ANY FOREIGN OB-
JECT INTQ THE BOWL ASSEMBLY.
SUCH AN OBJECT CAN CAUSE
SERIOUS DAMAGE TO THE PUMP
AND  ANY DOWNSTREAM  COM-
PONENTS, ANY FOREIGN OBJECT
DROPPED INTOQ THE BOWL ASSEM-
BLY MUST BE RETRIEVED PRICGR
TO CONTINUING ASSEMBLY.

UTILIZING EYEBOLTS
FIGURES-2. BOWL ASSEMBLY INSTALLATION

(7S9E} CAPSCREW

1734) SLEEVE

FIGURE 5-3. KEYED SHAFT COUPLING

SECTION 6
INSTALLING THE COLUMN

8-1. INSTALLING THE COLUMN,

When provided, see the Certified Pump Qutline
Dhawing for the number of column and shaft
sections required.

A. Check lineshafi {(646) for straightness, see
Section 4, paragraph 4-3, step A. Apply a thin

filee of oil to lineshaft and coupling (649) threads
{if non-galling material). Start thread manually
until resistance is felt. Complete the joint utilizing
a pair of pipe wrenches, butting the bottom of the
lineshait against the top of the pumpshaft (G60).
Use care not to apply wrenches on bearing journal
surfaces. (See Figure 5-1.)
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CAUTION

USE "MOLYKOTE” DOW-CORNING
OR EQUAL FOR ALL GALLING
MATERIAL SUCH A5 316 STAINLESS
STEEL.

NOTE

SHAFT THREADS
ARE LEFT HAND,

B. KEYED SHAFTS — Refer to Section 5, para-
graph 51, step F.

C. Install two eycbolts diamerrically opposite
in the upper flange of column (844) with auto-
prime valve and sway braces. Attach a sling 1o the
eyebols and to hoist hook. Hoist column section
over bowl assembly. (See Figure 6-1.) Lower
column over lineshalt until column flange engages
the top bowl flange register. Insert as many cap-
serews through both flanges as possible. Tighren
capscrews  gradually  in diametrically  opposite
Erbirs,

D Lift bowl and column assembly high enough
o allow rotation of the elevator clamp or supports.
Install and tighten remaining capscrews,

supports. Slowly lower the bowl and column
assernbly into the barrel unul sway braces engage
inside of the barrel, The sway braces are under
spring tension and it snugly in the barrel. Place
supports on barrel and continue 10 lower the as-
seenbly until the colummn Hange cotnes 1o rest
on the clevator damp or supports,

F. Place bearing retainer (652) with bearing
(BA3) over hineshaft {(646) and locate it in che
bottom cotumn (644) fange register.

G Install threaded coupling (649) on protruding
end of lineshaft (646) as required. (See Figure
5-1.} Repeat step E, paragraph 5-1,

H. KEYED} SHAFTS — Repeat step B, paragraph
6-1.

FIGURE 8-1. BOTTOM COLUMN
INSTALLATION

J. Assemble next column section intermediate,
or top column as required, and make certain bear-
ing retziner engages the column register, and se-
cure with capscrews provided until all column and
hineshaft sections required for the proper pump
setting have been assembled. Tighten capscrews
gradually and uniformly,

NOTE

DO NOT OVER-TIGHTEN FLANGE
BOLTS IN ORDER TO MAKE FLANGE
FACES MEET. FLANGE FACES ARE
DESIGNED TO BE SEPARATED BY
BEARING RETAINER.

SECTION 7
INSTALLING THE DISCHARGE HEAD

7-1. INSTALLING THE DISCHARGE HEAD

There are two configurations of discharge heads,
The discharge head shown in Figure 5-1 is a low
profile head, a high profile head is shown in Figure
7-1. The high profile head may be [abricated with
# Ceoulds primacyclamatic tank welded on. Install
the discharge head as {ollows:

A. Remove mesh coupling guard, stuffing box
with packing or mechanical seal housing as appli-
cable. When a shalt sleeve is provided, mark
position of sleeve on shaft, using a scribe o facili-
tate reassembly. Attach a sling through windows
{hand holes), or thread two eyebolts in the head
driver mounting holes diametrically opposite, and
hoist discharge head over the protruding headshaft.
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ADJUSTABLE FRAMACYCLAMATIG
SPAGER SOUPLING / TANE
FORTHINAL), P TIONALY

MECH SEAL
TN TION ALY

FIGURE 7-1. MIGH PROFILE HEAD

B. Install gasket on the barrel flange.
CAUTION

DO NOT BUMP OR SCRAPE THE
SHAFT PROTRUDING ABOVE THE
COLUMN. THIS COULD RESULT IN
BENDING OR  DAMAGING THE
SHAFT,

C. Orvient the discharge head in the required
position and lower head, aligning the vertical
hole with the headshaft protruding above the
column until discharge head engages the bearing
retainer (852) register. (See Figure 7-2.) Install
capscrews arxl secure discharge head to bearing
retainer. Tighten capscrews gradually in diametyi-
cally opposite pairs.

D Lift pump assembly high enough to allow
rotation of the elevator clamps or supports. Re-
align and lower assembly. Install and tighten
remaining capscrews, Repeat rotation and tight-
ening procedure until all capscrews are uniformly
tight.

FIGURE 7-2. DISCHARGE HEAD
INSTALLATION

E. Hoist bowl, column, and head assembly, and
remove elevator clamp, or supports from barrel
opening,

'F. Lower bowl, column and head assembly until
discharge head flange engages barrel flange. In-
sall capscrews and secure discharge head 1o
barrel. Tighten capscrews gradually in diamet-
rically opposite pairs.

SECTION 8
STUFFING BOX INSTALLATION

8-1. STUFFING BOX INSTALLATION

When a shaft sleeve is provided, complete the
installation as described in steps 1 through §. For
stuffing boxes without a ‘shaft sleeve, start with
step A

. Lubricate O-ring (in sleeve) and shaft
threads.
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2. Inseri sleeve onto shaft and slowly rotate
counterclockwise, simultaneously pushing inward,
gently until O-ring s clear of threads.

3. Locate sleeve on shall and secure with
SCLSCrEws.

A. For pumps with standard stuffing box, po-
sition gasket on discharge head. Slide swiffing



box (616) down over shalt and into position on
gasket. Secure stulfing box with capserews {758A).
{See Figure 8-1.)

B. Insert packing washer (789C) into swffing
box, if provided. {Packing washer not reguired
on shaft sizes 2-3/16 and over)

C. Grease the packing rings (620A) for easier
wnstallation,

D. Twist the packing ring sideways to get ring
arourdd the shaft and start the first ring into the
stuffing box. When the entire ring is worked in
using the fingers, tamp it down using a split
wooden bushing or equal and push the packing
ring hard, it must seal on the shaft and bore. In-
stzll the required rings in this manner. Sagger
ring joints 90 degrees apare, The split gland (618}
may be used as a tamper for the wpmost ring.

E. If a lantern ring is used, be sure it is properly
positioned so that it aligns with the lubrication
passage in the stulfing box.

F. Place split gland in the stuffing box. Thread
nuts {7358) and tghten with a wrench and then
relieve the nuts and take up only finger righe,
Thread bypass line {624) into stuffing box.

CAUTION

CHECK THAT THE SPLIT GLAND 15
SQUARE IN THE STUFFING BOX.
COCKING CAN CAUSE  UNEVEN
COMPRESSION OF THE PACKING
AND DAMAGE TO THE SHAFT.

. Turn shaft manually a few times if possible.
A properly packed stuffing box should be loose

[F38A) STUD

(7596) -
GAPSCREW, A

FIGURE 8-1. STUFFING BOX

enotgh to allow shaft to be turned manually,
CAUTION
B0 NOT OVER-TIGHTEN STUFFING
BOX. IT CAN WEAR OUT PACKING

PREMATURELY AND SERIOQUSLY
DAMAGE THE SHAFT,

H. If a lubrication line is being installed, connect
tubing from reservoir o stuffing box. Refer to
Secuion 9, paragraph 9.2 for primacyclamatic tank
operaton,

SECTION 9
MECHANICAL SEAL INSTALLATION

2-1. MECHANICAL SEAL INSTALLATION

Insiructions for installing mechanical seals are
provided by the manufacturer of the seal. Consult
the seal manufactarer’s instructions (furnished
with the seal} for information on the type of me-
chanical seal used. Prior w installing the seal,
check the following:

A, That all parts are kept clean, especially the
running faces of the seal ring and insert.

B. The seal rotary unit and make sure the drive
pins and/or spring pins are free in the pin holes or
slots, and that springs compress and expand freely,

(. The setscrews in the rotary unit collar 1o see

that they are free in the threads,

MNOTE

SETSCREWS SHOULD BE
REPLACED AFTER EACH USE.

D. The thickness of all gaskets against the di-
mensions shown on the assembly drawing. lm-
proper gasket thickness will affect the seal setiing
aned the spring load imposed on the seal.

E. The {it of the gland ring o the equipment.
Make sure there is no interference or bindipg on
the studs or bolts or other obstructions. Be sure
the gland ring pilet, if any enters the bore with a
reasonable guiding [t for proper seal alignment.
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F. Make sure all rotary unit parts of the seal fir
aver the shaft.

G. Both running faces of the seal (seal ring and
insert) and be sure there are no nicks or scratches,
Imperfections of any kind on either of these faces
sill cause seal leakage.

When provided, install twbing connecting pri-
macyclamatic  tank to mechanical seal.  (See
Figure 7-1.)

81 PRIMACYCLAMATIC TANK OPERATION

A primacyclamatic tank may be provided to
lubricate a mechanical seal or stuffing box. Oper-

ation is as follows:

A, Fluid under discharge pressure flows through
bearing clearance, and lubricates seal face, or
stuffing box. Fluid bypasses through tapped hole
in seal gland to line “A”. (See Figure 7-1.)

B. When reservoir is full, excess fluid returns to
barrel through line “B".

C. During reprime cycle (when pump pressure
1s lost) gravity flow back through line “A™ keeps
seal or stuffing box bushing constantly Tubricated.

D). Reservoir pressure is equalized o barrel
pressure through line “B”.

SECTION 10
INSTALLING THE DRIVER (VHS)

10-1. INSTALLATION OF HOLLOW SHAFT
RIGHT ANGLE GEAR DRIVE

WARNING

DO NOT WORK UNDER A HEAVY
SUSPENDED OBRJECT UNLESS
THERE IS A POSITIVE SUPPORT
UNDER IT WHICH WILL PROTECT
PERSONNEL SHOULD A HOIST OR
SLING FAIL.

10-2. LOW PROFILE DISCHARGE HEAD
The low profile discharge head is usually used
in conjunction with a hollow shaft driver, and
stuffing box, and for short setting pumps used
on inland waterways barges.

10-3. DRIVER SUPPORT When a driver sup-
port is furnished, proceed as follows:

A, Hoist driver support, inspect the mounting
surfaces, register, and  clean  these  surfaces
thoroughly.

B. Install driver support on discharge head and
secure with capscrews provided.

10-4. COMBINATION DRIVESHAFT When
a pump is furnished with a2 combination drive-
shaft (shalt extends above the driver mounting
flange) proceed as follows:

A. Remove gearhead cover and drive coupling.

B. Atach @ sling 1o evebolts on the gearhead.
Hoist gearhead, inspect the mounting surfaces,
register, and clean these surfaces thoroughly, I
anry burrs are found, remove burrs with a smooth
mill file.

C. Slowly lower the gearthead, aligning the
axial hole with the driveshaft, being very careful

FIGURE 10-1. HOLLOW SHAFT GEARHEAD
INSTALLATION

that the gearhead does not bump or scrape the
driveshalt as it enters and passes through the
hele. (See Figure 10-1.)
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v Orient the gearhead with the inpur shaft in
the required pesition and align the mounting
holes with the mating tapped holes in the discharge
head. Continue to lower the gearhead untl the
vegisters engage and the gearhead is ser Frmly
on the discharge head, or driver support, and se-
cure gearhead 10 discharge head, or driver support
with capscrews provided.

E. Check that driveshalt s concentric with
the hollow shaft of gearhead by sliding the gear-
head coupling over the driveshaft. I the coupling
freely enpages the drive pins at top of the gear-
head, the driveshaft is properly concentric. Eccen-
tricity at this point may be due o a bent shalt or
tor foreign particles between bulting ends of shalt
sections. If there is eccentricity, the cause must be
found and corrected before proceeding.

F. Stip on drive coupling, (See Figure 10-2)
Apply a thin {ilm of oil on gib key (780A) and in-
stall kev, Key shall be a slide fit allowing adpust-
ment of the driveshaft by means of the adjusting
nut, Secure drive coupling, see that the drive
couphling 13 properly ssaed, Lubricawe bouom of
adjusting nut (804) and install.

G. On gearheads having nonreverse rawchet orx
pins, manually ton the gearhead shafe clockwise
{viewed [rom above) until the nonreverse ratchet
or pins fully engage.

ADJUSTING~
NUT {(604)

GIB-KEY—

(T304}

DRIVE COUPLIN

NOTE

CHECK THE ROTATION OF THE
POWER UNIT AND PUMP IN RE-
LATION TO THAT OF THE DRIVE
AS SHOWN BY ARROWS QN THE
CASE. ROTATE THE DRIVE MAN-
UALLY BEFORE APPLYING POWER.
DO NOT OPERATE IN THE REVERSE
DIRECTION OF THESE ARROWS.

H. Some pearheads are equipped with an oil
cooling system which is supplied with cooling
fluid from the pump or from an external source,
Make cooling-connections with tubing or rubber
hose. If pump fluid 1s to be used, connect a length
of tubing and a flow regulating valve berween
the inlet on the gearhead and a pipe ap hole in
the discharge head. Autach another tube or a
rubber hose to the outlet on the gearhead. This
may be used to conduct the fluid back to the pump
oy L any convenient draimn.

CAUTION

DO NOT USE RIGID PIPE FOR THIS
PURPOSE. RIGID PIPE IS SUSCEPT-
IBLE TO LEAKING AT THE JOINTS,
DUE TO VIBRATION,

J. Fill the gearhead oil reservoir with a high
grade of turhine oil. If oil is not furnished with the

DRIVE SHAFT (606)

CAPSCREW, ADJUSTING
NUT (7574)

HOLD DOWN BOLT

FIGURE 10-2. HOLLOW SHAFT ADJUSTING NUT
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gearhead, select a suitable grade from the list in
Secuon 16, Consult the manuflaciurer’s instruc-
tions {or frequency of oil change and other data
on mainlenance.

CAUTION

DO NOT USE
AUTOMOTIVE OILS
WARNING
MOVING PARTS OF THE PRIME
MOVER, COUPLING DEVICE. AND
GEARHEAD MUST BE COVERED
WITH A SUITABLE RIGID GUARD
IN COMPLIANCE WITH LOCAL
REGULATIONS TO PREVENTINJURY

TO PERSONNEL.

K. Assemble the [lexible shalt flanges on gear-
head drive amd engine. The prime mover (¢ngine
or steamn turbine) must be mounted on a lirm
foundation in alignment with the gearhead. The
driving and driven shalis shall be within plus ar
minus one degree parallel, Olfset angle shall be
one 1o live degrees for maximum coupling life.
Keep the lugs on flange vokes in the same position
as shipped from the factory, I slip joint is moved,
be sure lugs are realigned or severe unhalance may
result. Consult the applicable manufacturer’s
instruction manual for detailed information for the
prime mover {engine or steam wrbine) and coupl-
ing or driveshaft,

L. GEARHEAD SHAFT END-PLAY ADJUST-
MENT. Gearhend shaft end-play shall be checked
with a dial indicator prior to connecting pump
coupling to hollow shaft motor. Consult the applic-
able gear manufacturer’s instructiion manuval for
detailed information on gearhead shalt end-play.

10-5. HIGH PROFILE DISCHARGE HEAD.
{Sce Figure 7-1.) The high profile head may be
used in conjunction with a hollow shaft driver,
coupling, stulfing box, mechanical seal, or pri-
macyclamatic wnk, Primacyclamatic ank supplies
wemporary  lubrication 1o mechanical seal, or
salfing box during priming and stripping oper-
AtiOTis,

10-8. SEPARATE HEADSHAFT AND DRIVE-
SHAFT. When a pump is furnished with a
separate headshaft and driveshaly, a flanged rigid
coupling is wilized for ease of disassernbly. Pro-
eeed as follows:

A Same as steps A and B, paragraph 10-4.

B. Slowly lower the gearhead onto the driver
mounting flange, orient the gearhead with the
input shalt in the required position and align the
mounting holes with the mating tapped holes in

[606) DRIVESHAFT

@émsm NUT

o N -—AP27) ALIGNMENT
RING

§14] PUMF HUB

%
TSOA) CAPSCREW

{608} HEADSHAF T
FIGURE 10-3. RIGID COUPLING

ADJUSTING NUT
LofEEJEP&t;LEf

RAQWQ

MOTOR COUPLING
M

FIGURE 10-4. IMPELLER ADJUSTMENT

the discharge head. Conunue w lower the gear-
head uniil the registers engage and the gearhead
15 set [omly on the discharge head, and secure
with capscrews provided.

. Shde the driveshafe downward through
hollow shaft of gearhead.

D. Disassernble the coupling (if assembled)
and slide driver hub (610} onto the driveshaft with



key (7308} in place. Thread ring (607) onto the
driveshaft and slide driver hub over ring. (See
Figure 19-3.)

. Thread ring (611) onto the headshaft (608)
Install alignment ting (727) on pump hub (614)
groove, stide pump hub over ring and key (730C)

F. Secure driver hub (6107 and pump hub (614)
together with capscrews and nuts provided,

(. Same as steps E and ¥, paragraph 10-4.
10-7. IMPELLER ADJUSTMENT (See Figure

10-2.) Adjustment is accomplished by turning ad-
Justing mut (604),

A. OPEN IMPELLERS

1. Mechanical seal i#f provided, must be disen-
gaged prior w impeller adjustment. Shaft must
move reely up or down within the seal assembly,

2. With impellers touching bowl faces, wrn
adjusting nut {604) counterclockwise uniil face of
adjusting nut makes contact with motor coupling.

(Y alh)

5. Algn hole A" in adjusting nut and hole*
in motor coupling {See Figure 10-4.)

4. Turn adjusting nut counterclockwise until
holes "B and "D line up. This gives minimuwm
adpesument 1720 of one tam of 0.004 inch verteal
adjustmend, on shafts with 10 threads per inch.

5. Continue o tarn adjusting nut (604) and align
holes “E™ and “G" tmpellers are raised 2/20 turn
or 0008 inch. Where holes “F" and “H" align,
adjustment is 3720 wirn or 0.042 and so on.

6. For pumps up to. 10 feet of column, wm
adjusting nut w ohtain clearance of 0.015 inch.
Add 0.004 inch oy each additional 10 feet of col-
umn. I pump performance is not satistactory with
the specified clearance, lower impellers as re-
quired, but do not allow impellers o drag.

B. ENCLOSED IMPELLERS

I. For enclosed impellers obtain 3/16 inch clear-
ance.

C. Alter impeller adjustment {open or enclosed)
insert capscrew in corresponding hole in adjusting
nat, thread into coupling and dghten securely.

Ix Reser seal alier impeller adjustment,

10-8. INSTALLATION OF HOLLOW SHAFY
ELECTRIC MOTOR.. Installation procedures for
hollow shaft deivers and gearheads are similar
and as follows:

A. Bemove motor cover and drive coupling.

B. Awach a sling o lifving lags on motor, Hoist
motor, mspect the mounting surfaces, register,
and clean these surfaces thoroughly, If any burrs

are found, remove burrs with a smooth mill file.

C. Slowly lower the motor, aligning hollow
shaft with the driveshafi, being careful that the
motor does not bump or scrape the driveshalr as
it enters and passes through the hole.

D. Orient the motor conduit box in the required
position and align the mounting holes with the
mating apped holes in the high or low profile
discharge head, Continue o lower the mowor unil
the registers engage and the motor 15 set firmly
on the discharge head, and secure the motor with
capscrews provided.

E. Check that driveshafl is concentric with the
hollovw shaft of motor by sliding the motor coupling
aver the driveshatt. I the coupling freely engages
the drive pans at top of the motor, the driveshalt 1s
properly concentric, Eccentricity ai this potnt may
be due to a bent shall or to foreign particles be-
tween butting ends of shaft sections. IF there is
eccentricity, the cause must be found and corrected
before proceeding. Remove driver coupling.

F. On motors having nonreverse ratchet or pins,
ranually tum the driver shabt clockwise (viewed
from above} until the nonreverse ratchet or pins
fully engage.

G. Lubricate the motor bearings in accordance
with the instructions given on the lubrication
plate attached to the motor case.

WARNING

THE MOTOR MUST NOT BE TESTED
FOR DIRECTION OF ROTATION
WHEN COUPLED TG THE PUMP. IF
PUMP SHOULD ROTATE IN THE
WRONG DIRECTION, SERIOUS DAM.-
AGE TO THE PUMP AND DRIVER
AND SERIOUS INJURY TO NEARBY
PERSONNEL COULD RESULT.

. Make temporary elearical connections ac-
cording to 1agged leads or diagram attached 1o
the motor. The motor must yolate counterclock-
wise when viewed from above. See arrow on pump
name plate. I motor does not rotate counterclock-
wise, change mowor rotation by interchanging
any two leads (for three phase only). For single
phase, see motor manufacturer’s  nstructions.

J. Slip on driver coupling. {See Figure 1{0-2.)
Apply a thin [ilm of 0il on gib key (730A) and in-
stafl key. Key shall be a slide {1 allowing adjust-
ment of the driveshaft by means of the adjustment
nut. Secure drive coupling, see that the drive
coupling is properly seated. Lubricate bottom of
adjusting nut {64) and nstall,
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K. MOTOR SHAFT END-PLAY ADJUST-
MENT. — Motor shaft end-play shall be checked
with a dial indicator prior 1o connecting pump
coupling 10 hollow shalt motor. Consult the ap-
plicable motor manufaceurer’s instruction manual
for detailed information on moror shaft end-play.

10-9. SEPARATE HEADSHAFT AND DRIVE-

SHAFT. Follow procedural steps A through G,
paragraph 1G-6.

$10-10. IMPELLER ADJUSTMENT — OPEN OR
ENCLOSED. Adjustment is accomplished by
twrning adjusting nut (60 (See Figure 10-2.)

A. Same as steps A through D, paragraph 16-7.

SECTION 11
INSTALLING THE DRIVER (VSS)

11-1, INSTALLATION OF SOLID SHAFT
RIGHT ANGLE GEAR DRIVE

WARNING

DO NOT WORK UNDER A HEAVY
SUSPENDED OBRJECTUNLESS THERE
5 A POSITIVE SUPPORT UNDER
T, WHICH WILL PROTECT PER-
SONNELSHOULDAHOISTORSLING
FALL.

11-2 HIGH PROFILE HEAD. (Sec Figure 7-1.)
The high profile head may be used in conjuncion
with a sohid shaft driver, adjuswable or spacer
coupling, stuffing box, mechanical seal, or a pni-
macyclarnatic tank. Primacyclamatc tank supplies
temporary hubrication to mechanical seal or stul-
{ing box during priming and stripping operations,
The spacer coupling 15 used on pumps having a
mechanical seal o permit repairing or replacing
the seal without liung the gearhead. The
coupling between the driveshahi and pumpshaft
may be a nonspacer, see Figure 11-1, or a spacer
type, see Figure 11-2, Install the right angle gear
drive as follovs:

A. Auach a sling w0 evebolts of gearhead. Hoist
gearbead, inspect the mounting surface, register,
and shaft exwension, and clean these surlaces
thoroughly. If any burrs are found, remove burrs
with a smooth mill file, cleaning thoroughly after-
ward.

B. Orient the gearhead with the input shaft in
the required position and align the mounting holes
with the mating wapped holes in the discharge
head. Lower the gearhead until the registers en-
gage and gearhead is set firmiy on the discharge
head and secure grearhead with capscrews pro-
vided,

C. On gearheads having nonreverse rachet or
pins, manually tum the gearhead shaft clockwise
(viewed from above) wniil the nonreverse ratchet
or pins fully engage.

NOTE
CHECK THE ROTATION OF THE
POWER UNIT AND PUMP IN RE-
LATION TO THAT OF THE DRIVE
A8 SHOWN BY ARROWS ON THE
CASE, ROTATE THE DRIVE MAN-
UALLY BEFORE APPLYING POWER.
DO NOT QPERATE IN THE REVERSE
DIRECTION OF THESE ARROWS,

D). Some gearheads are equipped with an oil
cooling system which is supplied with cooling
{luid from the pump or from an external source,
Make cooling connections with tubhing or rabber
hose. IF pump fluid 15 10 be used, connect a length
of tubing and a [ow-refulating valve between the
inlet on the geathead and a pipe tap hole in the
discharge gearhead. This may be used to conduct
the fluid back w the sump or to any convenient
drain.

CAUTION

DO NOT USE RIGID PIPE FOR THIS
PURPOSE. RIGID PIPE IS SUSCEPT-
IBLE TO LEAKING AT THE JOINTS,
DUE TO VIBRATION,

E. Fill the gearhead oil reservoir with a high
grade of turbine oil, i oil is not furnished with the
gearhead, select a suitable grade from the list in
Section 16, Consult the manulacturer’s instructions
for the freguency of oil change and other data on
maintenance,

CAUTION

DO NOT USE
AUTOMOTIVE OILS

WARNING

MOVING PARTS OF THE PRIME
MOVER, COUPLING DEVICE, AND
GEARHEAD MUST BE COVERED
WITH A SUITABLE RIGID GUARD
IN COMPLIANCE WITH LOCAL
REGULATIONS TO PREVENT IN-
JURY TO PERSONNEL.
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FIGURE 11-1. FLANGED ADJUSTABLE
COUPLING

F. Apply a thin film of oil on headshaft key
(TAGC} and imsert key into headshaft keysear.

G. Gently lower pump hub (614) over headshaft.

H. Thread adjusting plate (613) flush with top
of headshaf.

I. Apply a thin Olm of oil to key (730B) and
insert it into the driver shaft keyseai. Place the
driver hub (610} over the driveshaft and key slid-
ing it up the shafi until the groove near the end
of shaft is exposed. Install split ring {722) in the
groove and shide the driver hub downr over the
split ring o capture it

K. Install spacer {612) and secure to driver hub
(610 with capscrews (759B) and nuts (735C).

L. Assernble the flexible shaft flanges on gear-

|

|

[IRE:
[P

FIGURE 11-2. FLANGED ADJUSTABLE
COUPLING WITH SPACER

head drive and engine. The prime mover {rngine
or steam turbine) must be mounted on a firm
foundation in alignment with the gearhead. The
driving and driven shafts shall be within plus or
minus one degree parallel. Ollset angle shall be
one to five degrees for maximum coupling life,
Keep the lugs on Hange vokes in the same position
as shipped from the factory. If slip joint is moved,
be sure fugs are realigned or severe unbalance may
result. Consult the applicable manulacturer's
instruction .manual for detailed information for
the prime mover (engine or steam turbine), and
coupling, driveshaft, or hydraulic drive,

M. GEARHEAD SHAFT END-PLAY ADJUST-
MENT. Gearhead shaft end play shall be checked
with a dial indicator prior to connecting pump

e § 5 e



coupling to solid shaft gear. Gonsult the applicable
gear manufacturer’s instruction manual for detailed
information on gearhead shaft end-play.

N. Install spacer (612) and secure to driver hub
(61 with capscrews (75%9B) and nuts (735C).

11-3. IMPELLER ADJUSTMENT (See Figure
11-1 or 11-2.) Adjustment  is  accomplished by
wirning adjusting plate {613),

A, OPEN IMPELLERS

1. Mechanical seal if provided, must be disen-
gaged prior to impeller adjustment {open or en-
closed impellers). Shaft must move freely up or
down within the seal assembly.

2. With the impellers at the bottom turn ad-
justing plate (613} towards driver hub (610} or
spacer (612). Obtain 0.015 inch clearance be-
tween adjusting plate and driver hub or spacer
for the first 10 feet of column. Add 0.010 for each
additional 10 feet of column,

B, ENCLOSED IMPELLERS

I. For enclosed impellers obtain 3716 inch
clearance.

(. After impeller adjustment {open or en-
closed), align adjusting plate (613) holes with
pump hub (614) holes, insert capscrews (759D),
or (59C) and draw pump hub o mate with
driver hub. Tighten capscrews gradually and
uniformly.

D. Reset seal after impeller adjustment.

11-4. INSTALLATION OF SOLID SHAFT
ELECTRIC MOTOR

Installation procedures for solid shaft drivers
and gearheads are similar and as follows:

A. The coupling between the driveshaft and
pumpshaft may be a nonspacer, see Figure 11-1,
or a spacer wype, soe Figure 11-2,

B. Auach a sling to the lifting lugs of motor.
Hoist motor, inspect the mounting surface, register,
and shaft extension, and clean these surfaces
thoroughly. If any burrs are Iound, remove burrs
with a smooth mill file, cleaning thoroughly afier-
ward

NOTE

WHEN PUMP IS PROVIDED WITH A
THURST POT, DO NOT SECURE
DRIVER TO DISCHARGE HEAD
UNTIL AFTER THRUST POT AND
FLEXIBLE COUPLING ARE IN-
STALLED. REFER TO PARAGRAPH
11-6.

€. Orient the motor conduit box in the required
position and align the mounting holes with the
mating tapped holes in the discharge head. Lower
the motor until the registers engage and motor
rests firmly on the discharge head. Secure motor
with capscrews provided,

D. On motors having a nonreverse ratchet or
pins, manually wrn the motor shalt clockwise
(viewed [rom above) until the nonreverse ratchet
or pins Tully engage,

E. Lubricate motor hearings in accordance with
mstructions given on the lubrication plate atiached
to the metor case.

WARNING

THE MOTOR MUST NOT BE TESTED
FOR DIRECTION OF ROTATION
WHEN COUPLED TO THE PUMP.
IF PUMP SHOULD ROTATE IN THE
WRONG DIRECTION, SERIQUS DAM-
AGE TO THE PUMP AND DRIVER
AND SERIOUS INJURY TQ NEARBY
PERSONNEL COULD RESULT,

F. Make temporary electrical connections ac-
cording to tagged leads or diagram actached to the
motor. Motor must rotate counterclockwise when
virwed from above, See arrow on pump name
plate. If driver does not rotate counterclockwise,
change motor rotation by interchanging any two
leads (for three phase only), For single phase, see
maoor manufzciurer’s instructions,

G. MOTOR SHAFI END-PLAY ADJUST-
MENT. Motor shaft end-play shall be checked with
a dial indicator prior to connecting pump coupling
10 sohid shaft motor. Consule the applicable motor
manufacturer's instriuction manual for detailed
information on motor shalt end-play,

H. Appily a thin film of oil on headshaft key
(730C) and insert key into headshalt keyseat.

J. Gently lower pump hub (614} over headshaft.

K. Thread adjusting plate (613) flush with top
of headshafr.

L. Apply a thin [lilm of oil o key (730B) and
insert it into the driveshaft keyseal. Place the
driver hub (610) over the driveshaft and key, slid-
ing it up the shaft until annular groove on shaft is
exposed. Install split ring (722) in the groove and
slide driver hub down over the split ring to capture
it

M. Install spacer (612) and secure to driver hub
(610) with' capscrews (739B) and nuts {7350).
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11-5. IMPELLER ADJUSTMENT — OPEN OR
ENCLOSED. (See Flgure 11-1 or 11-2). Adjust-
memt is accomplished by niming adjusting plate
{613},

A. Same as steps A through D, paragraph 11-3.

11-8. THRUST POT INSTALLATION

Some pumps are equipped with a thrust pot,
usually used in conjunction with a solid shaft driver
and a flexible coupling. Pumps furnished with a
mechanical seal are provided with a spacer coup-
ling located between the mechanical seal and
thrust pot. {See Figure 11-3.3 Reler to paragraph
114, steps H through M for spacer coupling in-
stallation prior to installing thrust pot. When a
stuffing box is provided, refer to Section 8, for
installation prior to installing the thrust pot. Refer
i Section 9, for mechanical seal installation. I a
thrust pat is shipped assembled, but not insmlled

DRIVER

or———vir—ph . FLEX CPLG

THRUST POT

- SPACER CPLG

NMECH SEAL

on the pump, the thrust pot shall be disassembled
pricr to installation. Proceed as [ollows:

A. Remove capscrew (737Q)). (See Figure }1-4.),

B. Unscrew adjusting nut (6(MB) and remove
from shalt.

C. Remove capscrews (760P) and slide off
bearing retainer (767A). Remove key (750G

D. Carefully remove spindle (60%) with lock-
washer (785D), locknut (604C), spacer rings
(665D)), (triplex bearings only) and bearings (7918)
as a unit from block housing (7#4A). Do not dis-
assemble. Bearing assembly may be mounied in a
duplex or triplex arrangement.

E. If driver support is not installed on the dis-
charge head, see Section 1), paragraph 10-3,
steps A and B.

F. Carefully slide block housing {794A) over the
shaft to avoid damaging the oil seal (665B) and
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install housing on center plate of driver support
{see figure 11-4 dotted lines) and secure with cap-
screws {7600,

G. Carefully siide bearing and spindle (duplex or
triplex) assemhly over the shaft and into block
housing until it bouwoms on shoulder of housing.
Check that bearings rotate freely. If bearings do
not roate freely, the rause must be found and
corrected.

H. Insert key (7300) into keyway and slide key
inte spindle (605).

J. Install bearing retainer (767A) on housing and
secure with capscrews {(T60P).

K. Thread adjusring nut (6048) onto shaft untl
it makes contact with the spindle. Thread capscrew
(757Q) into spindle but do not tighten, this is ac-
complished when impellers are adjusted.

L. THRUST POT LUBRICATION. The recom-
mended type of grease is a grade 2 lthium or a
non-soap type base grease having a viscosity of
approximately 400 to 600 SSU at 100° F such as
Chevron SRI or equal.

1. DUPLEX BEARINGS. Remove plug (7475).
(See Figure 11-4.) Inject grease through fitting
(619A), refer o Table 13-2, for quantty of grpase.
Quantity of grease depends on the pump speed,
starting with the small bearing sizes, down to
the Jarger bearing sires, Frequency of relubrication
shown in (HOURS) is according to bearing size.
EXAMPLE: pump speed 1200 RPM, read down to
2900 (HRS), read across to quantity 3.0 oz. duplex
or 4.4 oz. wiplex. After pump startup, Section 12,
run pump approximately five minutes to relieve

bearings of excess grease. Replace plug (7475).

2. TRIPLEX BEARING. Lubrication is the same
as for duplex bearings except; inject grease through
bouom fitting (619A) two-thirds of the amount
shown in Table 13-2. Inject the remaining amount
of grease through the top fitting w lubricate the
top bearing. Complete lubrication by following
Step L.

M. FLEXIBLE COUPLING. Flexible couplings
may be furnished in a variety of types and sizes
depending on design requirements. Instructions
for installing flexible couplings are provided by the
coupling manufacturer. Alignment of the coupling
is extremely important for trouble-free operation.
The following general instructions may be applied
for most common coupling installations.

1. Install driver key and half-coupling on driver
shaft. Install pump key and half-coupling on pump
shaft. Secure half-coupling to prevent them from
slipping on the shafis. Lower driver and secure
to driver support with capscrews provided.

2. Check alignment by placing a straight edge
vertically across coupling hubs at four points 80°
apart. When the straight edge rests evenly at all
four points, coupling is aligned. Tighten coupling
to shaft with setscrews or capscrews provided.

N. IMPELLER ADJUSTMENT — OPEN OR
ENCLOSED. When a thrust pot is provided, im-
peller adjustment is identical o impeller adiusi-
ment in Section 10, paragraph 10-7, steps A
through D, except that the adjusting nut (6048)
is located on the thrust pot, insiead of on top of
the driver.
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SECTION 12
PUMP STARTUP AND OPERATION

12-1. PRE-STARY PROCEDURE. Consult the
applicable  manuiaciurer’s nstructions  for  de-
tailed information for the prime mover (engine or
steam turbine), coupling, driveshaft, electric driver,
gearhead and mechanical seal. When applicable
to the purap and prior o startup, check the fol-
towing:

A, Make sure mechanical seal is properly lubri-
cated and all piping o seal is eonnecied.

B. Check alignment betweent pump and driver,

C. Wiring of driver.

D Idiver must rotate counterclockwise when
viewed from above,

E. Adl connections © driver and starting device
with wiring diagram.

F. Voluge, phase, and frequeney on motor
nameplate with hine circuir.

Ce. Impeller adjusument,

H. Rotating clement turns manually.

§. Driver bearings are properly lubricated and
oil level in housing,

K. Liguid Feve! in barrel mast be up to the suction
pipe,

L. Discharge piping and pressure gages for
proper operation.

M. Check that thrust pot is lubricated,

12-2. PRIMING

The First stage must alwavs be {‘cxmlf)lf-zeif sub-
merged. Pump mast pot ran diy, the rotating
parts within the pump may gall and seize 10 the
statonary parts. The parts must be lubricated by
the liguid being pumped.

12-3. PUMP STARTUP _

Seare the pump. It pump is engine driven, bring
it up o speed gradually, ‘
12-4. STUFFING BOX

With the pump in operation, there shall be some
leakage ot (he stulling box packing. The correct
leakage 15 a rate which keeps the shaft and staffing
box cool {@pproximately one drop per secondd.
Check the temperature of the leakage as well as
the discharge head, If the pump runs hot and leak-
age begins 1o choke off, stop the pump and allow
it to cool down, A few light taps with a hammer

on the gland will upset the packing sufficienily.

to resumne leakage. After pump has cooled, restart

e B
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pump and follow the preceding procedure. Run
pump 15 minutes, check leakage, i i1 exceeds
two drops per secorsd, adjust packing as described
in Section 13, paragraph 132,
12-6. MECHANICAL SEAL

I seal leaks slightly au startup, allow a reason-
able amount of time for seal 1o adjust itsell. Ligquids

-with good lubricating  qualities normally  take

lotger to wear in the seal than liguid with lesser
qualities. When a seal starts owt with @ slight feak
and gets progressively less with running, it is
indicative of leakage across the seal faces and
that continued running will eliminate leakage,
Where leakage occurs immediately and remains
constant, unaffected by ronning, it usualty indi-
cates secondary  seal (shalt packing) damage,
or seal Taces are warped out of flat. Refer 1o Section
H for probable cause.

12-6. AUTOPRIME FUNCTIONAL DESCHIP-
TION

When the Model VMP Auteprime pump breaks
suction in the priming stage or during stripping,
the main discharge check valve closes against
shore pressure, allowing the Autoprime valve
opert aid drain part of the contenss of the dis-
charge head and column into the pump barrel, at
the same time atlowing & corresponding volume of
air and vapor to pass lrom the barrel into the
discharge head and column through the ventng
systern, When sufficient drain back is achieved to
ralse fluid level in the barrel to meet the eye of the
stripper stage impeller, suction Is again estab-
hished. Pressure built up by the pump wilt close
the Auwtoprime valve, amd trapped air and vapor
s expelled through the pump discharge. This cyele
will asomatically repeat iself as often as neces-
sary o reestablish prime.

A The reprime featare of the Goulds Model
VMP Auvwprime allows one pump te discharge
curge from more than one tank of a vessel by use
of a conunon suction header manifolded 10 the
various compartments or anks and leading w the
pump suction bareel. These suction manifolds are
under valve control from the main deck and should
be equipped with sucton bells or “stroms™ of
quite a farge hip periphery 1o allow for a minimum
reguired distance ap from the bouom of the ank..
This allows the tanks 1o be pumped out without
use of a sump, a fearare impossible o abrain with
a single skin vessel. The physical size of these
maln suction stroms s such as o prevent their
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installation very close to the partitions or hulk-
heads, making it impossible, as a nile, o' remove
all pmduu from a :ank without the dse of sec-
ondary or “‘stripper” lines, The stripper line s a
small bypass line. around the main snetion drop,
approximately 8 inches, equipped with its own
smaller strom and also under control of a vaive
from”the main deck. This. stripper line with strom
can be installed in a very small area, and can
pick up -most product usually unavailable o the
miin sucton drop.
12-7. STRIPPING OPERATION - ENGINE
DRIVEN BUMPS

A. Priov to starting the Autoprime, flood the
barrel by opening - the main. sucton valve to the

manifold and also one or wiore of the individual
suction valves (o the anks.

B. Start the pump slowly by reducing the engine

RPM to 2 minimum befgre- engaging the cluwch,

and secelorate gradually

C. When pumping similar cargo from a vessel,

pumyp the-tank furthiest from the pump first.. Just:

before vortexing occurs at the main suction beli,

open the bypass stripper ling, close the main
suction drop, and open ilie main sucton of the
next full ank.

D. Pump off the next tank, first tank can be
stripped clean. before reaching the vortex point
of the second tank, repeat this operation until the
last tank is reached. By [ollowing this operation

no stripping time 15 lost, excépt when the last lank

of the series is stripped, then the Autoprime takes.
QVET..

E. In-stripping’ the last tank, slow the: engine

"RPM w niinimum speed to provide berier NPSH
characteristics and gradually close the suction
-drop valve when. veirtexing occurs at the suction

beil, Final stripping can be done thirough the
smiall stripper line mentioned previously.

12-8. STRIPPING OPERATION—ELECTRIC

MOTOR DRIVEN PUMPS

A. Same as step A, paragraph 12:7.

B. Operation of an electric: motor: driven primp
15 the same as for variable speed drivers. except;
mare-suction valve throuling is required,

SECTION 13
MAINTENANCE

131, PREVENTIVE MAINTENANCE

Preventive maiiitenance includes periodie: in-

spection, adjustments, lubrication and ughrening
procedures presented: in Table 13-1. Systematic

inspection of the pump shall be made at regular
intervals. The frequency required depends upon’
the operating conditions of the pump and- its en-.
virgnment. See Section 16'Tor list of recomimended

lubricants. Consult the applicable manufacturer's

insiructions for demiled information on mainten--

ance for the prime mover (engine.or steam turbine),
voupling, driveshaft, electric motor, and gearhead.

132 PACKING ADJUSTMENT AND RE-

PLACEMENT

Pumps equipped with adjustable packing at
top-of shaly, shall be adjusted whenever the eak-
cage rate exceeds two drops. per second, Adjust. the

stuffing box as follows:

A. With the pump in operation, tighten the’
‘gland nuts one-quarter turn for cach adjustment. -

Allow packing to equalize against the increased
pressure wnd leakage o gradually decrease to a
steady rate, before making another adjustment.

CAUTION -
DONOTOVER-TIGHTEN THE STUF.
FING BOX. EXCESSIVE PRESSURE
CAN- WEAR OUT PACKING. PHE-
MATURELY AND SERIOUSLY DAM-
AGE THE SHAFT,

B. With the pump shutdown and when parkmg'-
has been compressed to the point that the gland.
is-about o conttact the upper face of stuffing box,
remove the split gland, add one extra packing:
ring, and readjust. I this fails to reduce Trakage
to one drop per second, remove. all packing rings
and replace with new rings,

€. Remove the packing with the aid of a packing’
hook. If a lantern ring is provided, remove it by
inserting a wire hook in the slots of the ring and
pulling it from the packing box, Tharoughly clean
the stiffing box of all foreign matter..

D. If the réplacement packing is in the form of a
continuous coil or rope, it must be cut inw rings
before installing. Tightly wrap one end of the pack-
ing material around the top shaft like one'coil of 4
coil spring, and cut through the coil with a sharp
knife, For repacking sequence, refer 1o Section B:
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13-3. THRUST POT LUBRICATION PRO- lithium or a non-seap type base grease having a

CEDURE, General lubrication procedures to be viscosity ol approximately 400 10 600 SSU at
performed at intervals (hours) shown in Table 13-2, 100FF, such as Chevron SRI or eqgual. Refer 1o
The recommended type of grease is a grade 2 Section 11, paragraph 11-6, step L.

TABLE 13.1. PREVENTIVE MAINTENANCE PROCEDUHES
TIME INTERVAL

PROCEDURE (OPERATING HOURS)
Ciean dirt, oil, and grease from the driver and discharge head, As required.
Clean driver ventilation passages to prevent overheating. As required,
Change iubricant in gearhead. 2,000 or once a year
Lubricate driveshaft. See manufacturer’s instructions for correct 200 continuous service or
lubricant. 500 normal service,
Tighten all loose bolis, and check for excessive vibration. As required.

If packing is supplied with grease add through fitting on side of 100
stutfing box.

Check that there is some leakage through stuffing box while As required.
pump is in operation. Do not tighten gland nuis unless necessary, :
refer to paragraph 13-2 for tightening requirements.

Maintain a liquid film of lubrication between the seal rubbing Ag required.

faces.

Hegrease motor bearings:

Above 1800 RPM 1000

Below 1800 RPM 2600

Regrease thrust pot. See Table 13-2.

TABLE 13-2. THRUST POT LUBRICATION

BEARING 1800 1500 1200 1000 900 750 QUANTITY

ARRANGEMENT APM RPM APM RPM RPM RPM  (OZ.)
DUPLEX 2000 12
TRIPLEX {HRS} 3.2
DUPLEX 2600 21
TRIPLEX (HRS) 32
DUPLEX 2000 3.0
TRIPLEX (HRS} 4.4
DUPLEX 2067 4.1
TRIPLEX (HRS} 85
DUPLEX 3467 45
TRIPLEX (HES) 65
DUPLEX 3733 58
TRIPLEX (HRS) B8




SECTION 14

TROUBLESHOOTING

14-1. CORRECTIVE MAINTENANCE
Corrective maintenance procedures  include

operation.

uoubleshooting for isolating and remedying mal-

functions of the pump and its components during

TABLE 14-1. TROUBLESHOOTING

TROUBLE

PROBABLE CAUSE

REMEDY

1. Pump does not start,

A. Electrical circuil open or
not completed.

B. Steam turbine not receiv-
ing steam pressure.

C. Impellers binding against
bowl,

D. Low voltage supplied to
electric driver.

E. Defective motor.

Check circuit and correct.

Make sure that turbine re-
ceives full steam pressure,

Reset impeller adjustment.
See section 11, paragraph 11-3.

Check whether driver wiring
is correct and receives full
voltage.

Consuit factory.

2. Mo liquid deliverad.

A. Insufficient fluid in barrel.

B. Obstruction in liquid pas-
sages.

Check for cbstruction n pip-
ing.

Pull pump, inspect impeiler
and bowl,

3. Not enough liquid
daliverad,

A. Speed to low.

B. Wrong rotation.

C. Total pump head too high.

D, Partial obstruction in lig-
quid passages.

E. Cavitation

F. Impellers adjusted, oo high
it semi-open construction.

Check if driver is directly
across the line and receiving
voltage.

Check for CCW rotation when
viewed from above. Chack en-
gagement of motor coupling.

Check pipe friction losses.
Larger piping may correct
condition.

See step 2-B.

insufficient NPSH available.
See sections 10 and 11.

4. Not enough pressure.

A. Spaed too low,

B. Obstruction in liquid pas-
sages.

C. Wrong rotation,
D. Same as Finstep 3

See step 1-8.

Pull pump and inspect impel-
fer and bowl passages.

See step 3-B.
See step 3-F.




TROUBLE

PROBABLE CAUSE

REMEDY

5. Pump works for a
while and quits.

. Excessive horsepower re-

quired.

. Pumping higher viscosity

or specific gravity liguid
than designed for.

.. Machanical failure of criti-

cal parts.

. Speed may be too high.
. Misalighment,

Use larger driver, consuli
factory.

Test hiquid for viscoslty and
and specific gravity.

Check bearings and impeliers
for damage. Any irreguiarities
in thess parts will cause a
drag on the shaft,

Check voltage on motor.
Realign pump and driver.

§. Pump takes too much
powar,

. Damaged impeller,
. Foreign object lodged be-

tween impeler and bowi.

C. Specific gravity higher than

purmp designed for.

. Viscosity too high, partial

freazing of pumpags.

. Defective bearing.

. Packing too tight.

inspect, replace if damaged.
Remove object as required.

Test liquid for viscosity and
specific gravity.

Check, both can cause high
drag on impeiler.

Repiace bearing, check shaft
orshaftsleeve forscoring.

Release gland pressure. Re-
tighten, refer to section 13,
paragraph 13-2. Kesp leakage
flowing. If no lsakage check
packing, sleeve or shaft.

7. Excessive vibrations.

. Coupling misalignment,

bent shaft, impeller unbal-
ance, worn bearings, ca-
vitation, piping strain,
and/ or rasonance.

. Motor gear drive shaft end-

play maladjustment.

Determine cause ufilizing vi-
bration frequency analyzer
and/or  pump  disassembly.
Complex problem may reguire
factory service assistance,

See Section 10, and Section 11.

8. Pump leaks excess-
ivaly at stuffing box,

. Delactive packing.

. ' Wrong type of packing.

Replace worn packing. Re-
place packing damaged by
lack of lubrication.

Replace packing nat properly
instailed or run-in. Repiace
improper packing with correct
grade for Hauid being pumped.




TROUBLE

PROBABLE CAUSE

REMEDY

8. Stuffing box over-
heating.

. Packing too tight.
. Packing not lubricated.

. Wrong grade of packing.
J. Stuffing box  improperly

packed.

Release gland pressure.

Relagss gland pressure and
replace all packing if bumt or
damaged.

Consult factory.
Repack.

10, Packing wears too
{asi.

. Shaft or shaft sleeve worn

or scored.

. Insufficient or no lubrica-

tion.

. improperty packed.

. Wrong grade of packing.

Pull pump and remachine, or
replace shaft and/or sleeve.

Repack and make sure pack-
ing is loose enough to allow
some leakage.

Repack properly, make siure
all old packing s removed and
stuffing box is clean.

Consult tactory.

1. Mechanical seal
leaks steadily.

. Faces are not flat.

. Shaft packing nicked or

chipped during instaliation.

. Carhon insert cracked or

face of insert or seal ring
chipped during instaliation.

. Seal faces scored from for-

eign particles between
faces.

Gland boits possibly 1oo tight,
causing warpage of gland and
insert, remove, check and re-
install.

Replace packing.

Remave, inspect and replace
&s required.

Install strainer, filter, or cy-
clone separator as required to
filter owt foreign particles.

12. Seal squeals during
operation,

. Inadequate ameunt of lig-

uid at sealing faces.

Bypass flush line may be nec-
essary, if one is in use it may
need to be enlarged to produce
mare flow,

13, Carbon dust accumu-
tating on outside of
gland ring.

. Inadeguate amount of lig-

uid at sealing faces.

. Liquid film flashing and

gvaporating between seal
faces and leaving residue
which is grinding away the
carbon.

Consult factary.

Consult factory.

14, Seal leaks, nothing
appears to be wrong,

. Faces are not flat,

Seal faces shouid be replaced
or relapped. Also see 11-A,




TROUBLE

PROBABLE CAUSE

REMEDY

seal area.

15. Short seal life, A. Produclis abrasive, causing
excessive seal face wear,

B. When abrasives are forming
due to the process ligquid
cooling and crystalizing or |
partially solidifying in the | point

. Seal is running too hot.

0. Improper cholce of seal,

Determine source of abrasives
and install bypass fushing if
required to prevent abrasives
fram settling out or accumulat-
ing in the seal area. install
cyclone separator as reguired,

Install bypass flush line to
hold Hauid temperature around
the saal above Crystalization

Check for possible rubbing of
some seal component along
the shaft. Recirculation or
bypass line may be neceossary.

Consult factory.

SECTION 15
PUMP DISASSEMBLY

15-1. PUMP DISASSEMBLY

Clear a large area adjacent to the pump as a
storage space for pump parts as they are disas-
sembled. H the pump has a long column arrange
paratlel ombers on the ground o support the
pump column and shalt sections  horizontaily.
After disassembly for repair or replacement of
pump components, reassembly in all cases is the
reverse order of disassembly,

WARNING

DO NOT ATTEMPT TO LIFT THE
ENTIRE PUMP BY THE LIFTING
LUGSOF THE DRIVER. THESE LUGS
AND BOLTS CANNOT SUPPORT THE
WEIGHT OF THE ENTIRE PUMP,

In the following pump disassembly procedures,
references are made 10 assembly sections of this
manisal, These sections will aid in the disassembly
of the pump (reverse the assembly procedure).
Consult the applicable manufacturer's instructions
for detailed informavon for the prime mover,
coupling, driveshaly, gearhead, and motor,

A. For a pump which is driven through a gear-
head, remove coupling or driveshaft between the
geathead and prime mover. For a2 pump equipped
with an electric motor drive, remove the elec-

trical connection at the conduit box and tag elee-
wrical leads at the mozor,

WARNING

BEFORE OPENING THE CONDUIT
BOX OF AN ELECTRICAL MOTOR,
BE SURE THAT THE CURRENT TO
THE MOTOR IS SHUT OFF. SEVERE
INJURY TO PERSONNEL COULD RE.
SULT IF CONTACT WITH LIVE MO-
TOR LEADS IS MADE.

NOTE
MATCH MARK PARTS IN SEQUENCE

OF DISASSEMBLY TO AID IN THE
REASSEMBLY PROCEDURE.

B. Disconnect discharge and lubrication piping.
Remove all external piping, and related hardware
attached 1o the pump.

O HOLLOW SHAFT DRIVERS. Remove cover
from wp of motor or gearhead and remove ad-
justing nut capscrew {787]) and adjusting nut

{See Figure 10-2)
D. Uncouple driver from driveshalt. The pro-
cedure depends upon the wpe of driver used.
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Refer to Section 10, Hollow Shaft Gear Drive and
Hollow Shalt Motor, and Section 11, Solid Shal
Gear Drive and Solid Shalr Electric Motor, Con-
sult the manufaciurer’s nstructions for complete
disassembly of gearhead or motor,

E. Remowve capscrews that secure driver to
discharge head and lift driver off the discharge
head.

WARNING

DO NOT WORK UNDER A HEAVY
SUSPENDED OBJECT UNLESS THERE
IS A POSITIVE SUPPORT UNDER
IT WHICH WILL PROTECT PERSON-
NEL SHOULD A HOIST OR SLING
FAIL.,

15-2. THRUST POT DISASSEMBLY
A. Remove pump flexible halt-coupling.

B. Remove capscrew {757Q). (See figure 11-4.)

C. Unscrew adjusting nut (604B) and remove
from shalt

I Remove capscrews (760P) and shide off
bearing retainer (767A). Remove key {750G).

E. Take out spindle {805), with lockwasher
(7890)), locknut (604C), spacer rings (66510,
{rriplex bearings only) and bearings (79!B), Mawch
mark bearings in relation to one another o facili-
tate reassembly,

F. Pry lockwasher (789D} prong from locknut
(6040, remnove tockmut and lockwasher, Slide out
bearings (V91B) and spacer rings (665D} from
spindle (605},

G. Take out capscrews {760Q) and remove bear-
ing block housing (794A).

H. Remove oil seal {665B) by utilizing an arbor
or hydraulic press and a piece of pipe or sleeve
with cumside diameter slightly smaller than bearing
housing bore and press seal off,

{PE0H] CAPSCGREW

J. Clean all parts of the thrust pot and check for
excessive wear, stripping or other damage. Exam-
ine bearings for wear. Replace all worm or damaged
bearings with new bearings.

15-3. STUFFING BOX DISASSEMBLY

A. When provided, remove lubrication line
connected 1o stufling box (616),

B. Remove nuts (735B) and siide split gland
(GI8) off the driveshalt (606), or headshaft (608),
as applicable. Capscrews (759G) may be loosened
o facilitate removal of split gland. Do not remove
studs {759A) from stuffing box (616} unless ree
placement is required. {See Figure 8-1.)

£, Remove capscrews {THBA) and slide stulfing
box off the shaft.

D. Remove packing with the aid of a packing
hook. I a lantern ring is provided, remove it by
inserting a wire hook in the slots of the ring and
pulling it from the packing box. Remaove packing
washer, i provided, Do not yemove wbe fining
froin stufling box, or bearing (617} unless replace-
ment is reguired.

E. Remove gasket from discharge head.

F. When a shalt sleeve is provided, disassemble
as follows:

1. Mark oviginal position of sleeve on shaft
w facilitate reassembly,

2. Whilizing a sharp scribe, mark position of
sleeve on shalt, marking a thin line. Remove any
sharp edges by polishing with a {ine crocus cloth,

3. Remaove setscrew and gently work sleeve
down 10 expose setscrew seat on shaft. I area is
burred, remove burrs as required to blend with
shaft diameter,

4. Wipe shaft with light oil and gently work
sleeve off shafe. If shafe is threaded and/or keyed,
use care when passing O-ring over the threaded

FIGURE 15-1. AUTOPRIME VALVE
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area. Coat threads with a heavy grease, and screw,
or rotate sleeve ogver the threads, and remove
sleeve,

NOTE

SHAFT THREADS ARE LEFT HAND.
5. Remove O-ring from sleeve groove,

6, Check the shalt [or nicks and score
marks, remove if preseni and clean,

G I the pump is equipped with a mechanical
seal, consalt the seal manufacturer’s instructions
{Furnished with the pump} for removal of the seal.

H. Remove capscrews that secure  discharge
head w0 barrel.

I Auach a sling through windows on discharge
hewl and hoist entire pump assembly  straight
upward 1o bring the top column flange approxi-
malely two feet above the barrel. Place an ele-
vator clamp on the barrel flange, lower the pump
assembly and allow the wp column Hange o rest
on the elevawor clamp.

K. Remove capscrews that secure discharge head
(600} 1o 1op column (641). Lift pump assembly
and rotate clamps as necessary o remove  all
capscrews. Hoist discharge head off the top ool-
umn. Remove bearing retainer (652} (See Figure
5-1.3

CAUTION

DO NOT BUMP OR SCRAPE SHAFT
PROTRUDING ABOVE THE COLUMN
WHEN HOISTING THE DISCHARGE
HEAD.

L. Install two evebolts diametrically opposite
in the upper Nange of wp column (641). Auach a
sling o cyebolts and to hoist hook. Remove cap-
screws that secure top column o intermediate
column (642}, or o bottom column (644) as appli-
cable, and bift wop column.

M. Bhiscomnert driveshaft (606), or headshalt
(508} as applicable, from threaded coupling (649),
and remove from bineshaft (646). Remove coupling
and slide bearing retainer off the lineshafe

NOTE
SHAFT THREADS ARE LEFT HAND,

CAUTION

IF THREADED COUPLING WILL
NOT READILY UNSCREW, APPLY
HEAT TOQ COUPLING (NOT TO
SHAFT), FOR APPROXIMATELY 30
SECONDS, AT THE SAME TIME
APPLYING TORQUETO THE SHAFT.

N. KEYED SHAFT COUPLING. Remove cap-

screws {759E), slide retainer (650) upward. Raise
shaft and remave split ring (726). Raise shaft 1o
clear sleeve (734, remove retainer (650), and
sleeve (734) off the shafr. {See Figure 5-3,)

P. Remove capscrews (760H) that secure auto-
prime valve (705} 10 lower column (644} and re-
move valve. Disassemble valve and inspect for
indications of excessive wear, corrosion, broken
springs, amndd valve face for damage. (See Figure
15-1.)

Q. Remove capscrews that secure top bowl
(669) to bottom column (644), and remove bottom
column.

R. Disconnect Hneshalt (646) and remove from
threaded coupling (649). For keyed shalt, refer to
Step N,

8. Install two eycbolts diametrically opposite in
bowl assembly. Attach a sling 10 eyebolis and w
hoist hook. Hoist bowl assembly and place hori-
rontally on blocks,

15-4, BOWL DISASSEMBLY. There are wo
types of bowl assemblies, wrbine and mixed flow,
and. several dilferent types of impeller construe-
tion. (See Figure 15-2.) The bow!l assembly shown
in Figure 5-1 s composed of the suction bell,
diffuser case, adapter case, imtermediate bowl,
top bowl, mixed flow impeller, with key, thrust
and snap rings, turbioe impeller with taper col-
lets, bearings and & mixed How pumpshaft with
coupling connecting to wirbine pumpshaft. The
bowl shown in Figure 15-3 is the same except
there is ne adapter case, pumpshaft is one piece
and no coupling is required. Also the mixed flow
ampeller &5 secured with a left-hand  capscrew
(760L.) and washer (633).

NOTE

MATCH MARK BOWL ASSEMBLY
IN SEQUENCE OF DISASSEMBLY
TO AID IN THE REASSEMBLY
PROCEDURE.

15-5. TURBINE BOWLS. (See Figure 5-1)

A, Remove capscrews that secure top howl
{669) 1o intermediate bowl (670),

B. Slide wp bowl off the pumpshalt (660}, im-
pelter is now exposed.

C. Pull shalt out as far as possible and strike
impeller hub utilizing a collet driver, or equivalent
shiding along the pumpshalt o drive the impeller
off the taper collet (677).

NOTE

BOWL. BEARINGS ARE PRESS FIT.
DO NOT REMOVE UNLESS RE-
PLACEMENT IS NECESSARY.
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\760L) cAPSGREW

MEFA) IMPELLER

TAPER SHAFT—A.H. THREAD
TAPER COLLET

(FTa} HET SCREW {TAEN) CAPSEREW

(7T46) SETSCREW {F30F) XY
) [6T4) IMPELLER

BN

(P34 SPLIT THEUSY

>
bt
|
{P90F) KEY f YTRA)SPLIT THRUST NN
KEYED-VMP OPTION SETSCREW CONSTRUCTION

FIGURE 15-2. MIXED FLOW IMPELLERS VARIOUS CONSTRUCTIONS

. Afeer impeller is freed, insert a screwdriver turbine bow! assembly is completely disassembled.
o the raper collet 1o spread it. Slide taper collet

. _ F. Remove capscrews that secure adapter case
and impelier off the pumpshafe. :

(685) to dilfuser case (708) and remove adapter
E. Use the preceding procedure until entire case, mixed tlow impeller (674) is now exposed.



15-8. PRIMING STAGE - MIXED FLOW. (See
Flgure 5-1.)
A. Remove capscrews that secure suction bell

{68 o diffuser case (T0B) and remove suction
bell.

B. Remove threaded or keved shaft coupling
(649), as applicable, Refer to paragraph 15-3,
step N for removal of keyed shaft coupling.

T, Take off snap ring {720) in hub of impeller
(674), slide impeller and remove split thrust ring
{(721) from pumpshaft (675),

D. Shde impelier to clear pumpshaft and remaove
impeller. Take off impeller key {730F).
15.7. PRIMING STAGE MIXED FLOW —
STANDARD KEY CONSTRUCTION. (See
Flgure 15-2.)

(644) BOTTOM COL.

(669) TOP BOWL

(670) INTER BOWL

(708) DIFFUSER~
CASE

(689) SUCTION BELL

(760L) CAPSCREW”

A. Same as steps A and B of paragraph 15-6.

B. Remove capscrews (758H) and split thrust
ring (724) from pumpshaft.

C. Slide impeller {674) off the pumpshaft and
remaove key (730F) It impeller is seized o shaft,
strike impeller with a {iber mallet and drive im-
peller off the pumpshait,

D. Remove left-hand capscrew ({7601 and
washer (693), slide impeller (674) off pumpshaft
and remove key (730F).

15-8. MIXED FLOW — TAPER COLLET AND
SHAFT CONSTRUCTION. (See Figure 15-2.)

A. Same as steps A and B of paragraph 15-6.

B. Pull shaft out as far as possible, and strike
impeller hub utilizing a collet driver, or equivalent
sliding along the pumpshalt (o drive the impeller

_{660) PUMPSHAF T

(672) BEARING

~(673) IMPELLER

-(709) BEARING
(730F) KEY

(674) IMPELLER

(693) WASHER

FIGURE 15-3. MIXED FLOW AND TURBINE BOWL ASSEMBLY
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off the taper collet (677).

C. After impeller is freed, insert a screwdriver
inte slot of taper collet te spread it. Slide taper
collet and impeller off the pumpshaft,

D. Remove capscrew (7601} and cone, strike
impeller hub and remove.

15-9. MIXED FLOW — OPTIONAL KEYED
CONSTRUCTION. (See Figure 15-2)

A, Remove setscrews (744) and  capscrews
(758H). Remove split thrust ring (794).

B. Shide impeller (674) off pumpshaft and re-
move key (730F).

15-10. MIXED FLOW — SETSCREW CON-
STRUCTION. (See Figure 15-2.)

A. Remove setscrew {(774C), located at right
angle o the shaft between impeiler {674) hlades.

B. Slide impeller, remove split thrust ring (724},
and key (T30F) from shaft,

15-11. TURBINE BOWL — WEAR RINGS
REMOVAL

A, Utilizing a diamond point chisel, cut two “V"
shape grooves on the bowl wear ring approximately
180 degrees apart. Use extreme care not to damage
the wear ring seat.

B. With a chisel, or equal knock the end of one
half of the ring in, and pry ring ouL.

. On special materials such as chrome steel,
set up the bowl in 2 kube and machine the wear
nng off, using exwreme care not to machine or
damage the ring seat.

152 TURBINE BOWL - IMPELLER WEAR
RING REMOVAL

A. Set up impeller in a Jathe and machine the
wear ring off, using extreme care not 10 machine
or damage the ring seat or impeller hub.

15-13. BOWL AND SUCTION BELL BEARING
REMOVAL.

A. Utilizing an arbor press gnd a piece of pipe
or sleeve with outside diameter slighty smaller
than bowl bearing housing, press the bearing ofl.

B. Remove suction bell bearing by setting suction
bell on a lathe and machine bearing off.

15-14. INSPECTION AND REPLACEMENT

A. Clean all pump parts thoroughly with a suit-
able cleaner.

B. Check bearing retainers for deformation and
wear.

C. Check shafts for straightness and excessive
wear on bearing surfaces. Check deflection of

shafts, average total runout shall not exceed 0,010
T.IR. for every 10 feet.

D. On pumps equipped with a mechanical seal,
check that shaft or sleeve is free of pits, burrs or
sharp edges to prevent cutting, or improper sealing
of O-rings. Remove burrs and sharp edges by
polishing with a {ine crocus cloth.

E. Visually check impellers and bowls for cracks
and pitting. Check all bowl bearings for excessive
wear and corrosion,

F. Replace all badly worn or damaged parts with
new parts. In addition, replace all gaskets and
packing as required. Refer to Section 17 {or spare
parts Hst.

15-15. TURBINE BOWL AND IMPELLER
WEAR RINGS REASSEMBLY

A. Place chamlered face of bowl or impeller
wear ring towards the ring seat and press inte
seat. use arbor press or equal, making sure ring is
flush with edge of wear ring seat.

15-16. BOWL REASSEMBLY (See Figure 5-1,)

A. Press in new bearings (672), (709), (690) as
required utilizing an arbor press or other suitable
tool.

B. Install mixed flow impeller (674) on pump-
shaft (675), slide impeller until groove is exposed
and install thrust ring (724).

C. Slide impeller over thrust ning and secure
with setscrew (774C) or install snap ring in impel-
l=r hub groove as required. {(See Figure 15-2.)

D. Assemble suction bell (689) onto pumpshalt.

E. Install diffuser case (708) to suction bell and
secure with capserews provided.

F. If pumpshafis (675) and (660) are provided
assernble with threaded or keyed coupling (649).
For keyed couplings refer to Section 3, paragraph
5-1, step F, and Figure 5-3.

. Assernble adapter case {685) to diffuser case
and secure with capscrews provided.

H. Thread a capscrew and washer into tapped
hole on bottom of suction bell and into pumpshaft,
pulling mixed flow impeller againsi section bell.

CAUTION

REMOVE CAPSCREW PRIOGR
TO PUMP STARTUP,

J. Slide wirbine impeller (673) over pumpshaft,
slip taper collet over shaft and into impeller hub
and drive inwe position using a collet driver or
equal,

K. 8lip an intermediate bowl over end of pump-
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shaft and secure with capscrews provided.

L. Assemble the next bowl and impeller for the
number of stages required. Tighien capscrews
gradually and uniformly.

M. Reassemble colummn, refer to Section 6, para-
graph 6-1, steps A through J.

N. Reassemble discharge head, refer to Section
7, paragraph 7-1, steps A through F.

15-17. STUFFING BOX REASSEMBLY

A. When a shaft sleeve is provided, reassemble
as follows:

1. Install O-ring in sleeve groove,
2. Lubricate O-ring and shaft threads.

3. Insert sleeve onto shaft and slowly rotare
counterclockwise, simultaneously pushing inward
gently, until O-ring is clear of threads.

4. Locate original position of sleeve on shalt
and tighten setscrews,

B. Position gasket on discharge head. Slide
stuffing hox down over shaft and into position on
gaskel. Secure stufling box with capscrews.

C. Complete reassemably of stoffing box by re-
ferring 1o Section B, paragraph 8-1, steps B through
H.

15-18. MECHANICAL SEAL REASSEMBLY
A. When a mechanical seal is provided, refer 1o
Section 9, for reassembly.

15-18. THRUST POT REASSEMBLY

When replacing oil seal (Garlock Klozuwre) and
either duplex or triplex bearings, or other parts it
is imperative that sirict cleanliness be observed
during reassembly. The bearings shall remain in
their original package until immediately before
mounting. In case the package has been damaged
and bearings become dirty, clean bearings in
filtered water-free kerosene and apply new lubri-
cant. Mouni the oil seal and bearings as follows:

A. Press oil seal (665B) with sealing lip face-up
into beating block housing (794A) bore, uiilizing
an arbor or hydraulic press with the ram slighty
larger than the oil seal and press seal into bore.
Be sure that the pressure exerted by the ram is
applied only o the roll-over bead around the outer
diameter of the face of the oil seal and not 1o the
adapter or filler ring.

B. Carefully slide block housing (7804A) over the
shaft to avoid damaging the seal and install block
housing on center plate of driver support (see
figure 11-4 dotted lines and secure with capscrews

{76000},

C. DUPLEX BEARINGS. Lightly grease first
bearing (7HB) and slide it on spindle (605) with
heavy or wide side of inner race against shoulder
of spindle. Use Chevron grade £ SRI grease or
equal. (See Figure 11-4.)

D. Lightly grease second bearing and slide it on
spindle with narrow or light side of inner race
against first bearing, mount back-to-back.

E. Place lockwasher (789D) on spindle (5605)
with inner prong of lockwasher towards the face of
bearing and located in the keyway of spindle.

F. Thread locknut {604C) on spindle, chamfered
end wwards lockwasher and tighten until the outer
bearing is driven against the shoulder of the spindle
and a tight fit is achieved. Bend prong of lock-
washer into one of locknut slots.

G, Slide bearing and spindle assembly over the
shaft and into block housing, until it bottoms an
shoulder of block housing. Check that bearings
rotate freely. If bearings do not tumn freely, the
cause must be found and corrected,

H. Insert Key (730G) into keyway and slide key
into spindle {605).

J. Install bearing retainer (767A) on block hous-
ing and secure with capscrews (760P).

K. Thread adjusting nut (6048} onto shaft unul
it makes contact with the spindle. Thread cap-
screw (7570} into spindle but do not tghten, this
is accomplished when impellers are adjusted.

L. See Section M, paragraph 11-6, step L for
lubricating procedures,

M. TRIPLEX BEARINGS. Follow steps A and B.

N. Lightly grease bearing {7918) and slide on
spindle (605) with heavy or wide side of inner race
of bearing against shoulder of spindie. (See Figure
i1-4.).

P. Slide small diameter spacer ring (665D) on
spindle and against bearing. Assemble large di-
ameter spacer ring (665D) against bearing. Pack
grease between spacers, Use Chevron grade 2
SRI grease or equal,

Q. Lighddy grease second bearing and slide it
on spindle (605) with heavy or wide side of inner
race against small diameter of spacer ring.

R. Lightly grease third bearing and slide it on
spindle, with light or narrow side of inner race
against second bearing, back-to-back.

§. Follow steps E through L, for complete
triplex bearing installation,

15-20. PUMP REASSEMBLY
After removal and disassernblv for repair or
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replacernent of a pump component, replacernent in
all cases is the reverse order of removal. Prior 0
reassembly, apply a thin film of wrbine o1l 1o all
mating and threaded surfaces. See Section 16 for

list of recommended Hubricants.
pump as described in Section 4 through Section
11. See Section 12 for starting and adjusting pro-

cedures {or the pump.

SECTION 16
RECOMMENDED LUBRICANTS
ESNAF?S, ;gg?tilﬂlff TURBINE OILS FOR LINE SHAFT,
: E R LI . .
, BOWL BEARINGS |  SUCTION BOWL BEARINGS AND TURBINE OILS FOR GEAR DRIVES
MANUFACTURER AND SHAFT SIMILIAR APPLICATIONS VERTICAL PUMPS
PACKINGS -
TEMPERATURE TEMPERATURES TEMPERATURE TEMPERATURE | TEMPERATURE
~-32°F TO 120%F BELOW 32°F ABOVE J2°F - BELOW 32°F ABOVE 312°F
Amsricar Ol Co, Amoco Lithium Rykon Industrial | Rykon Industriai | Rykon industris! | Rykon Industrial
Grease All-Weather | Oil No. 11 il Ne. 31 Qil Ne. 21 it No. 51
Atlantic Richfield | Arco Multipurpose | Duro S150LP Dure $-150 or | Duro AWS-315 Duro 600
fa. Grease Duro §-150 LP
Cato Ol & Grease | Mystik /T8 2107 Water Well | 2107 Water Well | 1875 Antiwear Mystik J1-7 SAE
Turbine OH or Turbine Oil or Hyd./lnd Oil C B0G/90 Antiwear
1872 Antiwear 1872 Antiwear or 1837TR& D Ind, Gl F, or
Hyd./Ind. DIl AB Hyd. SOl A5 Gearhead C 1B55R&0
Gearhead F
Cities Ssrvice Ol Citgo H-2 Citgo Pacemaker | Citgo Pacemaker | Citgo Pace- Citgo Pace-
Ce. 15 |15 maker 20 maker 60
fult 0§ Ga. fiutforown Grease Paramount 39 Harmony 44 | Paramount 45 Harmony 63
No. 2 or Guif
Supreme Grease
No.2
Humble 0l & Lidok No. 2 Nuto 43 or Teresstic 43 Nuto 43 of Terresstic 85
Refining Ga. Esstic 42 or Nito 43 Esstic 42 or Nuto 63
Mobil 0il Cerp, Mobilux No. 2 DIE23 DYE 8B DTE 23 DTE Extra Heavy
or DTE AA
Fhe Pennzoll Co. Pannzoil 705 HDW Penﬁt;éll No. 1 Peanbell No. 2 Pennbel! No. 2 Pennbefl Ne. 5
Shel il Co. Alvania EP Grease | Tellus Oif 23 Tellus Ol 27 TellusQit 29 | Tellus 041
2 or Alvania EP
Grease 1 (for
prolonged ambient
hefow §°F
Texaco, inc. Novatex Grease Regal Gl A Regal Oil A Regal Qil ¢ Regal Ol F
No.2 R&ZO) RE&EO REG REN
Fiske Bras. Lubriplate 130AA | Lubriplate 3V | Lubriplate3V | Lubriplate Lubriplate
Rafining Ca. {0° to 10°F | APG S0 ARG 90
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SECTION 17
PARTS LIST

17-1. GENERAL

The requirement for a stock of spare parts shall
vary with the severity of conditions of service, and
the extent of field maintenance anticipated, and
the number of pumps installed. A minimum of one
spare of each rotating part should be stocked,
as well as a complete set of bearings and seals,

17-2. ORDERING PARTS

When ordering spare and replacement paris
the pumyp serial number, type and size of pump
must be given. Refer to nameplate. This is essential
n order that Goulds Pumps may identify the pump
and furnish the correct replacement pari. Give the

name and iters number of the part as listed in parts
list with the corresponding figure number and
pump {(See Figure 5-1.) Orders for replacement
parts should be sent to 3ales Department, Goulds
Pumps, Vertical Pump Division., Inc, City of
Industry, California,

17-3. RETURN PARTS

All materials returned to factory must have a
Return Material Order (R.M.OL) tag attached. Con-
sult the nearest factory representative or Sales
Olfice for shipping instruciions and an R.M.O.
tag. Articles returned should be carefully packed
te prevent damage in handling.

FIGURE &
PART NO. DESCRIPTION
5-1. & 15-3. | VMP — AUTOPRIME PUMP
600 Head — Discharge
604 Mut— Adjusting
6806 Drivashaft
603 Headshaft (as required)
616 Box — Stuffing Assembtly {as requirad)
624 Line — Bypass
641 Column — Top
§42 Column — Intermediate (as required)
644 Column — Bottom Assembly W/Sway Braces
646 Lineshaft
649 Coupling — Threaded Lineshaft
652 Retainer — Bearing
853 Bearing - Lineshaft
860 Pumpshaft — Turbine
669 Bowl -~ Top
670 Bowl — Intermediate
672 Bearing — intermediate Bowl
673 impeHer — Turbine
674 Impelier — Mixed Flow
B75 Pumpshaft - Mixed Flow
677 Collet — Taper
680 Ring — Weaar Bowl (enclosed impetlers only)
681 Ring — Wear Impelier (enclosed impellers only)
685 Case — Adapter
689 Bell - Suction
680 Bearing — Suction
705 Valve — Autoprime
o7 | Line — Vent Assembly
08 - Case — Diffuser
708 | Bearing — Diffuser Case
720 - Ring — Snap
724 Ring — Thrust Mixed Flow Impeller
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FIGURE &

PART RO, DESCRIPTION
T3I0F Key —Mixed Flow Impeiler
758" Capscrew — Diffuser Case to Adapter Case
T58M" Capscrew — Adapter Case to Turbine Bowl
750L" Capscrew — Suction Bell to Diffuser Case
7608" Capscrew — Column to CGolumn
T80E* Capscrew — Intermediate Bowl 1o Top Bow!
7600 Capscrew — Top Bowl to Column
TEOL Capscrew — Mixed Flow impeller
694 Washer — Mixed Flow Impeiier
* Shown, but not called out in Figure 5-1.

5-3. REYED SHAFT COUPLING

650 Retainer

726 Ring - Split

730D Key

734 Sleave

THOE Capscrew
8-1, STUFFING BOX ASSEMBLY

816 Box— Stutfing

617 Bearing

618 Giland — Split

620A Rings -- Packing

624 Line — Bypass

7358 Nut - Gland Stud

T38A Stud

7584 Capscrews

TT9A Gasket

789C" Washer — Packing {as required)

609" 5leave — Headshatt

759G Capscrew — Spiit Gland

* Optional items— notshown in Figure 8-1.

10-2, HOLLOW SHAFT ADJUSTING NUT

604 Nut — Adjusting

506 Driveshaft

T30A Key ~ Gib

7574 Capscrew — Adjusting Nut
10-3. RIGID COUPLING —HOLLOW SHAFT DRIVER

607 Ring — Coupling Drive

610 Hub— Driver

611 Ring ~ Threaded

614 Hub —Pump

727 Ring — Alignment

7308 Key — Driveshaft

F30C Key - Headshaft

735C - Nuts

TSOA Capscrews
111, 11-2. | FLANGED ADRJUSTABLE COUPLING —SOLID SHAFT DRIVER

810 Hub — Driver

612 Spacer

613 Plate — Adjusting

614 Hub - Pump

[ 1 —




FIGURE &

PART NO. DESCRIPTION
a2 Ring — Spidit Driver
7308 Key — Driveshaft
7300 Key - Pumpshatit
T3BC Nut
7508 Capscraw
7590 Capscrew
114, THRUST POT ASSEMBLY (Duplex & Triplex Bearings)
8048 Nut — Adjusting
804G Locknut
605 Spindle
519A Fitting — Grease
8658 Qit Seal
565D Rings -~ 8pacer
730G Key—Gib
T475 Plug — Pipe
7570 Capscrew — Alten Head
760P Capscrew — Hex Head
7600 Capscrew — Hex, Hoad
T6TA Retainer — Bearing
7890 Washer — Lock
Ta1B Hearing— Ball Triplax
7918 Bearing — Ball Duplex
Ta4A Housing — Bearing Block
15-1, AUTOPRIME VALVE ASSEMBLY
702 Housing
704 Spring
705 Valve
760H Capscrow
15-2. MIXED FLOW IMPELLERS VARIOUS CONSTRUCTIONS
674 impetler— Mixed Flow
677 Coillet —Taper
893 Washer
724 Ring — Thrust
T30F Key
759H Capscrew
760L. Capscrew
T74C Setscrew
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