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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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INTRODUCTION

This instruction mamual is inteaded to assist those involved with
the installation, operation, and maintenance of Goulds Model 3335
Multi-Stage Pumps. It is recommended that this manual be thoroughly
Teviewed prior to Installing or performing any work on the pump

OT ROToT.

SECTION I - (ENERAL

A. IMPORTANCE OF INSTRUCTIONS

The design, material, and workmanship incorporated into the con-
struction of Goulds pumps make them capable of giving long, trouble-
free service. The life and satisfactory service of any mechanical
unit, however, are emhanced and extended by correct applicatien,
proper iastallation, periocdic inspection, and careful maimtenance.
This instruction manual was prepared to assist operators in under-
standing the comstruction and correct Aethods of installing, operaticn,
and maintaining these pumps.

Study thoroughly Sections I, II, III and carefully follow +he
instructions for iastallation znd speration. Sections IV, ¥V, and
V1 are answers to trouble and maintenance guestions. KXeep this
instruction manual handy for referenpce. Further information can

be obtained by contacting your local dranch office or the
Zngineered Products Division, Goulds Pumps, Inc., Seneca Falls,

New Yorx 13148.
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2. SPECIAL WARNIXGS

Goulds Pumps, Iznc. will net be liazble for any damages or delay

caused by fallure to comply with the provisions of this instructiom
manuzl. This pump is not to be operated at speeds, working

pTessures, discharge pressures or temperatures higher than, nor

used with liguids other than, stated in the original order adinowledge-

nent without written permission of Goulds Pumps, Iac.

€. RECEIVING INSPECTION - SHORTAGES

Carg shouls be taken whken unlozding pumps. If shipment is not
deliversc in good order azg in accordance with the Bill-of-lacing,
agte the damage cor shortage on both receipt and freight bill., MAKE
ANY CLAIMS TO THE TRANSPORTATICON COMPANY PROMPTLY. Iastruction
sheets on various components, as well as the Instruction Bock for

the pump, are included in the shipment - DO NOT DISCARD!

D. PRESERVATICN AND STORAGE

Goulds normal domestic storage preparatiom is suitable for pro-
tecting the pump during shipment in covered trucks. It alss pro-
vides protection during covered storage at the jobsite, and for =

short period between iInstallation and start-up.

£. HANDLING TECENIQUES

Care should ke used in moving pumps. WheTe required by weight and
size of units, slings and mechanical 1ifting equipment should be

used.
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SECTION II - INSTALLATION

A. GENERAL

Pumping unit should be placed as close as practical to the source
of supply. Floor space and head room alleotted te the unit must
he sufficienmt for inspection and maintenance. BHe sure to allow
for crane or hoist service. The unit shoulid be mounted on a
substantial rigid and leveled base to prevent distortiom of the
pump. Grouting of the base is recommended. 03l lubricated pumps
must be instzlled in the horizonmtal pesition. The Model 3335
should aever run dry. If thetre Is any possibility that the
pump's source of liquid might fail, a protective device should

be incorporated into the system to shut the pump down.

B. PIPIXG

The suction pipe must never be smaller than diameter of punmp
suction nozzle. Use of suctica pipe one or two sizes larger is
desirable. Quick clesing valves should be avoided to protect

the pump from damage due to shock. All piping should be
independently supported and align naturazlly to the pump flanges.
Piping should be run from the pump with final conrnesctions made at
a point dowmstream. This iz to prevent problems with pump flange
bolt hole alignment., THE DISCHARGE EEAD SHOULD NEVER BE LOOSEXZD
TO MAKE UP PITING DOWNSTREAY OF THE PUMP. TFor operation at low
fiow, or to insure 1liquid will always be flowing through the
pump, & »ypass line should be installed. The bypass line should
be resturned to the ligquid source and injected below minimum iiquid

zevel to prevent air entrainment. If 2 bypass line is not used,
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it is recommended that precauticns be tazken to insure that the
sump will not runr 4ry, Tun at cleosed discharge, or handle pumpage
0f excessive temperature at pump suction. Devices which can pro-
tect the pump from the above problems are flow switches or high
temperature switches.

Instzll gauge comnmectionms at the pump discharge and suction. The
connections should be located betwsen the pump and its discharge
and suctiom valves. When a suction screen 15 used an additieonal

connection is Tecommended for measuring pressure drop acTOSS

the screen.

€. ALIGNMENT PROCEDURES

2ump and motor must be brought into betk parzllel and angular
alignment, using cne of the methods listed below. Use of the
dial indicator method of parallel zlignment is preferred.

1.} Parallel Aligpment - Dizl Indicator Method

Mount a dial indicator on the driver shaft to read on the pump coupling

aub. Iere” the <ial indicator at the top. Turn the driver shaf:t

and

check the dial indicator reading at four points Eﬂﬂapart on the pump

coupling hub. Correct the parallel alignment by moving
the driver side to side or by shimming it up or

down. Parallel alignment 3s achieved when side

to side readipgs agree within 0.004'" TIR. : ! r
Set motors Q02 (.004™ TIR) to .004"™ (_0Q38°TIR) : e
Low regardless of pumpage temperature. Note: L_-_u _:

TIR 1s Total Indicator Reading.




2.}

3.)

MODEL 3335 INSTRUCTION MANUAL Page 5

Pazallel Alignment - Straight Edge Method

Place a straight edge across both coupling hubs at four points
2p° apart. Use a feeler gauge to measure the amount of
misalignment at each of the four points. Make aligmment
corTections by moving driver side to side or by shimming it

up or down. The unit will be in reasonable slignment when

the straight edge rests evenly on both hubs in all four locations.

Angular Alfgnment

tsing taper or feel guage, measure the gap between driver and
pump coupliing hubs at four poimnts 90° apartt, beginning at top.
Correct angular alignment by moving the driver side to side or
by shimming. Angular alignment is achisved when thickmess

guage readings do not vary by moze than .002"
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D. RCTATION CHECX AND CONNECTION OF COUPLING

Before coupling is comnected, jecg motor to check for correct rotaticn.
Motor rotation should be counterclockwise when viewed from coupling
end. If electric power is not availzble, do mnot comnect coupling

until correct rotaticn has been verified.

E. LUBRICATION

a. H frames have flood oil lubricated bearings. THE BEARINGS ARE
NOT LUBRICATED AT THE FACTORY. A constant level oiler is packed
with the pump. Use a good quality turbine oil of 30¢ SSU viscosity
at 100°F (Approx. SAZ 20). OIL SHOULD 3E RENEWED AT 3 MONTH
INTERVALS.

b, Assemble the conztant level oiler as illustrated in figure 4.
The constant level siler can be installed oz either side of the
bearing frame.

c. Check and =et the ciler adjustment. The setting dimensicn A

of 9/15" is illustrated in figure 4,

1FOIL LEVEL 1S TSO HIGH
{BPLASHES OUT OF BREATHER),
LOWER LEVEL .06 {1.5mum) AT

- A TIME LINTIL SPLASHING STOPS.

T4 NIPFLE-ELEOW
ASEEMBLY
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d. Fill bearing reserveir using oiler bottle. Several fillings
will be required. Never f£ill the frame through the frame
breather hole located at the TOP of the frame or through the
olier cup without use of the bottle. This can result in

averfilling and highk oil temperature.
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SECTION IIi - QPERATION

A. START-UP CHECK

Rotate pump shaft by hand to be sure it is free. If nump cannot
be turned by hand, or binding ané rubbing are noticed, corrsct
pefore starting. Insure that alignment and rotation procedures

in Section II have been followed.

B. START-UP PROCEDURE

1.} Pump suction pipe and puamp must be full of liauid befere
pump is started. Open suction valve fully and prime the pump.
Vent air out of pump through recirgulation line or guage
connection 2t pump discharge. I£f suction supply is below
pump, priming can be accomplished by an ejector or priming
pump. A foot valve should be used in the sucticn lire to
maintain the prime when pump is shut down.

z.) 1f suxiliary piping for cooling and/or flushing from an outside
source is being used, operm valves and establish flows.

3.} The pump discharge valve should be not mere than 10% open
to establish and control flow.

4.]) Start tae pump. Slowly open the discharge valve as the system

fills apd pressurizes.

c. OPERATIONAL CHECKS

Iaspect puzp carefully and Zrvequently during the first few hours

of aperatien. Mschanical seal may weep slightly but should “run inn®
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in a few hours. Be sure all auxiliary lines (cooling, flushing,
sealing, etc.)} are functioning mroperly. Check pump bearings for
excessive heating. An uncooled hearing temperature of 150° is
normal. Check motor for excessive heating. Check complete unit
for excessive vibration or upusuzl noise. Do not runm pump at -
greatly reduced flow because all the motor horsepower will go into
heating the liquid in the pump and demage may result. Do net run
punp beyond maximum recommended £low since damage could result due

to excessive wear on the back washers (35486).

MARXIMUM RECCMMENDED FLOUW

EDB210 60 Hertz Speed 3550 RPM 50 Hertz Speed 2500 RPM
280 GPM {483.6 msfh} 230 6PM (5%.3 msfh)

MINIMUM FLOW FOR 14 STAGE PUMP ONLY

90 GPM (63.6 m°/h) 82 GPY¥ (18.6 m°/h)

TABLE 1

D. SHUT DOWx PROCZDURE

If pump 1s installed with a2 check valve, it cazn be shut down without

closing any valves. When no cheek valive is used, the discharge valve
must be closed hefore the pump is stopped to prevent backflow through
the pump. £ the punp is to be serviced, be sure suction valves are

closed, auxilizry cooling and flushing fiows are shutoff and moter

is locked cut before working on purp.
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SECTION IV -~ PREVENTIVE AND CORRECTIVE MAINTENANCE

A. LUBRICATION
Refer to Section II- E for lubrication procedures far vump. 0Oii
should be remewed at 3 month intervals. Follow motoT and coupling

manufacturer's lubrication Zmstructions.

B. MECHANICAL SEAL

The sezl requires po attention other than tc pake surs that cir-
culation lizmes, where instailed, do not become clogged.

C. VIBRATION

1t is good practice te pericdically monitor vibration of the pump.
dormally vibration level will be well below zccepted standards. Of
equal importance is that the vibration level does not increase. 1f

3 problem with vibration is encountered, refer to Trouble Shooting,

Sezrion VI

D. PERFORMANCE

If performance deteriorztes, refer to Troukle Sheeting, Section VI.

SECTION ¥V - DISASSEMBLY AND REASSEMBLY

A. DISASSEMBLY OF PUMP

1.} Lock out power source,

2.} Shut off valves controlling flow to and from pump. Disconnec:
wiping.

3.} Uncouple punp. See coupling manufacturer's instructions for

Temovsl.

4.} Drain oil throughk cii drain olug on bottom of bearing frane [2284)
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5.)

8.3

7.)

g.)

9.)

19.3

11.2

Tain pump through plug (4084) in bottom of casing adapter.
NOTE: If pump has handled corrosive ligquids, the motor end
should be elevated to assure complete draining. Flushing
recommended.

Loosen set screw in coupiing hub {233) and remove hub and key

(400) from stub shaft. (330}

Loosen pump foot retaining belt {371U) so that the discharge
head (152) canm turn in casing {100). Do not remove pump foot at
this time.

Place a wrench on the discharge head (152). Loosen the
discharge head. Insure casing (100) is free to turn on case
adapter. ({108). Threads are rTight hand. Do not completely
unscrew discharge head or casing.

Set pump in a vertical position. It will be aecessary to secuTe
the bearing frames [228A} %*o a suitable support high enough off
ficor to protect the pump shaft from damage. Renove discharge
head (152) and pump foot (131). Unscrew and remeve casing (103)
frem case adaptor {108)}. The casing must be removed vertically
50 that the pump shaft will not be beat. The total overhead
clearance Tequired will be the total pump length plus the

length of the casing {100).

Remove the shaft rstaining ring (361) ané shims (331} fren

shafs [122). Remove sleeves (157}, Mark all parts for ve-
ASSenviy.

§lide diffusers (150), iampellers (i01l)}, shims {331} azd inter-
mediate bearings {Z60) off shaft {122). Alsc, note spacer hlazks

FTINLY cithe+d tnrad Ffar sama ~f the s+3o0es. These will be located
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12.

14,

15.

17.

HELN

at the discharge end of the pump. Mark each impeller, diffuser,
intermediate bearing and shim washer to identify its positien
in the pump to aid im reassembly.

Remove impeller key (178) £rom shaft.

Unbolt and remove casing adapter ([108) from beaTing end cover {10SC

Remove pump sha®t (122) £{rom splined end of stub shaft. For
pumps with special mechanical seal arrangements, the seal seat
mount {138) is removed when the shaft is pulled out of the
splined end of the siub shaft. This must be dome carefully to
avoid mechanical seal damage.

Remove sezl from shaft only if it is to be replaced. Use care
to avoid cutting rubber bellows on splined teeth of pump shafe.
Remove Tetaining ripg {361D) from shaft.

To Temove the drive ceollar (522) and split collet (324) from
the shaft, tap the drive collar (522] away from the splined
end of <he shaft (122) and off the split collet (524). A
piece of pipe sized te seat against the larger end of the drive
¢ollar should be used for this. Spread the split collet witi
a2 suitable tool, Temove 1% from the groove in the shaft and
slide it off the shalt.

Remove seal seat mount (L38) if mot already pulled in step 14.
Note: BRefore dismantling bezring frame, mark all pieces for
reassembly.

Unbelt and remove bearing end cover {109C) z2nd wave washer (529)
from hearing frame {228A4).

Unbol: and remove end cover. [10BA).
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23.} Remove stub shaft assembly from bearing frame [228A).

22.) ©PBend tang of bearing lockwasher (382} out of slot in bearing
locknut {136).

22.} Remove thrust bearing locknut {136]) and bearing lockwasher {382)

23.3 Remove ball bearings (112ZA] and (168BA) using a suitzable puller
0T press. Cares must be taken to prevent damage to bearings
if they are to be reused. Do not use a hammer to drive shaft

through bearings. Protect bearings from contamimation.

3. INSPECTION AND CVERHAUL

1.) O-rings (412K} § {412L) - Inspect and replace if dapaged.

2.} SGhaft (122) Check shaft for rumout to be sure it is not hent.
Bearing seats, retaining ring grooves, Xeyways, surfaces under
0il seals, and surface under mechanical seal should be in good
condition.

3.) Mechanical Seal (383) Replace if faces are worn, scarred, or
cracked, or if elastomeric bellows is damaged.

4.) Backwashers (346) - Inspect ané replace if worn. The backwashers
(546) are nomimal .030" (2.8mm) thick, replace if worn to
less than .020" {(0.5mm}.

5.} Iotermediate and discharge head bearings - Check for excessive
wear iun carbon bushings. Replace as necessary.

$.] 011 seal (33ZA) & {3330} - Replace if wora or damaged,

7.) Diffusers (150) - Male and female lock fits should be checked
for foreign materials or damage.

8.) General - All parts should be clean and free of Surrs before
assembly. This is especially important at O-ring grooves,

threads, bearing areas ané diffuser locks.



MODEL 3335 INSTRUCTION MANUAL Page 14

C. REASSEMELY OF POWER END

L.}

2.)

[F]]
| ]
L

5.)

6.)

7.3

8.)

Clean the frame (228A), and bearing end covers (109A) and
(109C). Press in zew oil seals (3324) ané (333D} with

the lips facing in.

The H frame uses 2 single deep groove radial bedring and
two angular contact thrust bearings. The radial bearing (168A)
has Enth cuter tace edges the same thickness. Press radial
bearing (168A) con from splined end of shaft. The thrust
bearings (112ZA} are installed in tandem with the thina

edge of the outer races facing the xadial bearing (1584).
Press the thrust bearings on individually. Press on

inpner taces only.

Install bearing lock washer (382}. Thread bezring locknut
{136) on stub shaft {380) and tighten firmly., Set bearing
lock washer (382} tang in grocve in bearing lockaut {136).
Install bearing erd cover (109C) with gasket {380) and
tighten cap bolit [37D0N) evenly. Insure word "TOPY in

end cover is up.

Place wave washer (329) in bottom of bearing frame [228A)
against bezring end cover (133C).

After lightly oiling the bearing frazme bore and bearing
guter races, iInstall the stub shaft zssembly. This is =z
s1liding £i=: DO NOT TAP.

install beating end c¢over (10%A) and gasks+t (3sM).

Tigaten cap screws evely. Insure word "TOP" on end cover
is up.

Replaces pump coupling hub (233) aad key {4001,
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D. REASSEMBLY OF LIQUID END
1.)

[¥1]

4.

Instail Q-ting (412L) on stationary seat mount. {158)

and install sezl seat mount (158) intc end cover (105C).
Install O-ring on staticnary seat of mechanical seal {3833).
Lubricate O-ring well. Press stationary seat iato seal
nount. (1383},

Te Install the drive collar (522) and spiit coliet (324)
slide the drive collar (52Z22) over the shaft, past the long
groove for the split collet (524), with the narrow end away
from the splined end of the shaft. Spread the split collet
(5247 with a suitable tonl, slide it on to the shaft with
the narrow end away from the splined end of the shaft.

Seat the split collet {524} into the long groeove. Push

the drive collar {522} over the split collet ([524).

Orive the collar over the split collet firaly until movement
stops. Do net mar or damage face of collar. The splixt
collet (524) must stiil be iIn the groove, butted against

the edge closest to the splined end of the shaft. If the
drive collar (522) and split collet (524) are not positloned
and seated preoperly azsshown in figure 5, dazage to the

sump will occouy when in operation.

Install mechanical seal retaining ring H

- = 3 s \\//\-}/{
{362D) on shaft (12%) in groove near i A

57lined end.

N

TR
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5.

Slide rotary uait of mechanical seal (3834) over splined and

of pump shaft (122) and agzinst retaining ring (361D)., Use
cazre to avold cutting rubber bellows on splined teeth.

With bearing frame assembly remounted on support structure in
the vertical pesiticn, bolt casing adapter (108) to end cover
{109C), 1install Q-ring (212K).

Slide splined end of pump shaft (122) into splined insert of
stub shaft (380). Insure rotary seal ring does nat drop out of
rotary seal.

Install impeller key (173) in shaft {122).

Check to insure that the drive collar is properly located. To
do this, it is first necessary to be sure the pump shaft is in
it's proper cperating position, which 15 with the splined end
of the shaft bottomed in the stub shaft. Push the shaft down
firmly until it bottoms in the stub shaft. The mechanical seal
will tend to raise the shaft, pressure must be maintained to
keep the shaft bottomed. Lay a straight edge across the casing
adapter and against the shaft. There
should be a gap between the top of the drive collar and the
s5traight edge of up to approximately one-eighth inch. IF THE
DRIVE COLLAR IS5 TOO HIGH, A PROBLEM EXISTS WITH PARTS. RECHECK
THE DRIVE COLLAR (S524) LOCATION TO INSURE IT 15 SEATED PROPERLY.
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16. Proper locatiom of the impellers on the shaft 1s obtained
by the use of shims (331) between the drive collar and the
first stage impeller hub, and alsc between the hubs of the
remaining impellers. Shims are supplied in 010" and .030"
thicknesses. Siide sufficient shims over the shaft and
against the drive collar until the teop of the shim stack is
Flush with the straight edge zcross the casing adapter.
Remember that the shaft must be bottomed during this procedure.

11. Insure >ack washers (S46)} are in plac¢e on all impellers.

1Z2. Imstall the suction diffuser (151) on the casing adapter {108).
Insure suction diffuser (151) and casing adapter [108) fizs
are clean and that the diffuser is freese to turn iIno the casing.

13. Install the first stage impeller (201} on shafr {122).

14, DPush shaft and impeller down firmly until the splined end
cf the shaft bortoms in the stub shaft., Iastall a dial in-
dicatory a5 shown in Fig. 7. With the shaft bottomed, move the
diffuser up and down squarely as shown in Fig. &a and $b. Tke
amount of up arnd down movement is read on the dizl indicatoer
is the "actual {remt clearance."

15, "Actual fromt ciearance’ must be equal to "reguired front
clearance' shown in Table II. If wnor, add or remove shims

between the drive collar and first stage impeller hub as required.



igure 8B

F

5

_,W.E..W.M..J_.wa_pv.*tnﬁ.ti - :...........I S

e

Figure
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HDBZ10 Impeller Stack Required Front Clearancs
ist Stack

{2 stages) +.030 = 005"

Znd S5tack

f3Td to 8th stages) +.030 + 003"

Srd Stack

{9th to 14th stages) +0.20 + .005"

TABLE 2

16.) Continue adding diffusers and impellers checkirng each one for
proper "Front Clearance’. 5him each impeller as necessary.
Instzll Intermediate bearings [(260) with interpediate bearing
shaft sleeves (1378} where required. Refer to table 3 for

internediate bearing logcztion

Size Stage Bearing Stage Bearing Stage
HDBZ146-6 2 1 4 - -
ELB210G-8 2 1 & - -
HoBz21in-10 2 1 & 1 2
HDB21G-12 2 1 <] 1 4
HDOR:z10-14 2 1 ) 1 &

TABLE 3

17.) 1Iastall spacer sleeves {157) after the last impeller has been
installed and its "Front Clearance®™ has been set. Check space
between ead of last spacer sleeve [(157) and sazap ring groove
in end of shzft. Add shims as necessary under the last spacer
unti] the spacer sleeves <covers appreoximately % of the snap
ring groove. CLCater the shaft retaining ring (snay rimng) {(3561)

over the shaft and press down umtil 1t snaps in the groove.
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20.)
21.)

22.)

Iastall C-ring (412X) on the discharge head {152).
Slide casing (100) over assembly and screw oate casing
adapter (103). 0O-ring should e lubricated to aid in
assembly.

Screw discharge head (152) inte casing (100}

Replace pump foot {131}. Tighter cap screw (3711) finger

tight . Tighten firmiy after start-up and when pump has reached

operating temperaturs.
Lay pump in horizentzal position. Securs frame to flgor.
DISCEARGE HEAD MUST BE TIGETENED TO THE FOLLOWING MINIMIM

TORQUE VALUE!
600 £t. - 1bs. (&l3 newton-metres)

QOPERATION OF PUMP WITHOUT FROPER TORQUE ON DISCHARGE HEAD
(152} CAY RESULT IN DAMAGE TO THE FUMP. DO NOT LDOSEX EISf
CHARGE HEAD TO ALIGN FLANGE BOLT HOLES. WHEN HOLES D0 NOT
ALIGN, THE DISCHARGE HEAD CAN BE TIGHTENED MORE TO O3TAIN
ATISNMENT.

Pump is now ready for reinstallation. Follow applicable
imstallation, lubsication and start-up procedures. Refer to
Section II-E for alignment 2nd Sectionm III-A lubricatien

requirements.

BEARING REPLACEMENT
1.

Lock out power and remove motor from base

L

Z. Support liquid end and removs the bearing frame zssently

et

from the pump by Temeving cap screws {371L)
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3.) Unbolt z2nd remove bearing end cover (1034}

4.) Remove stub shaft assembly. Replace bearings as needed.

¥, MECHANICAL SEAL REPLACEMENT

1.3

2.3

3.
4.)

5.]

6.3}

7.)

Lock out power sad remove meter from base. Support
liquid end a=zd remove the bearing frame (228A) from

case adapter {108) by removing end cover (109} to case
adaptor {108} screws.

Pull stationary seat mount {158) from fit in case adspter
(108). Push stationmary seat (383B) out of fit in
stationary seat mount (158). Clean parts and install
new stationary seat. Renew O-ring as needed.

Slide rotary seal unit {383A) off pump shaft (122).

Slide new rotary unit over splinped end of -ump shaft
(122} up agasinst retaining ring (361D), Lubricate

shaft to avoid damaging rubber bellows of rotary seal
unit.

Reimstall staticnary seat mount {138} with O-ring {412L)
in case adapter (108) fit.

Reinstall bearing frame (2Z8A) and tighten bearing frame
(Z28A} to case adapter {IDB) screws.

Refer tc mechanical seal drawing for special seal arrange-

rments.
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SECTION VI - TRHUBLE SHEQQTING
PROBLEM POSSIBLE CAUSES & CORRECTION
No liquid delivered, not 1, 2,3, 4, 5,6, 7,8, 9, 1),
enough liguid delivered, or not 11, 12, , 14, 17, 22, 23

enongh zressure

Pump works a while then guits

Pump takes toc much power 15, 19, 15

Pump is neisy or vibrates 15, i6, 20, 21, 23, 24
Pump leaks excessively at seal

housing 8

High bearing temperature 23, 24, 25

CAUSES AND CORRECTIVE MEASURES

1.3

|41
L]
S

e 1
-
S’

Pump net primed or properly vented - check thtat casing and suction
Pipe dre completely filled with liguid.
Speed too low - check whether or not motor wiring is correct and
receives full voltage, or turbine receives full stean pressure.
Systex discharge head too Righ - check system head (particularly
friction losses).

Suction lift tee high - check NPSH available (suction pipirnz too

small or too long may cause excessive friction Iosses.)

Check
with vacuum or ¢ompound gauge.

Pump cor pining chstructed - checXk Zor obstructions.

Wrong direction of rotation - check rotatiom.

Air pocket ar leak in suction Line - check suction piping for air

pockets and/or air leaks.
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8.)

9.3

1¢.}
11.)

12.)
13.)
14.)
15.)

17.2
18.)
139.)
20.)

Fa
j-x
s

22.)

Incorrect or damaged seal allowing leakage of air into pump
casing or liquid leakage cut -~ ipspect seal or replace as
required.

Not enmough suction head for hot or volatile liquids - increase
suction head, consult factory.

Foot valve too small - instzll correct size foot wvalve.

Foot valve or sucticon pipe not immersed deep enocugh - consult
factory for proper depth. Use baffle to eliminate vertices,
Entrained air or gases in liquid - consult factery.

Impeller damaged - inspect and replace as required.

Rotating parts bind - check internal wearing patis for clearances.
Coupling or pump =2nd driver misaligned - check alignment znd re-
align if required.

Improper pressure gauge location - check correct position and
discharge nozzle or pipe.

dead lower than rating: pumps too much liquid - eeasult factory.
Liguid heavier than znticipated - check specific gravity and
Cavitation - Increase NPSH available. Consult factory.

improper bearing lubrciation or bearings woTm out - inspect and
replace as required.

Iaternal recirgulation due to damaged <iffusers or diffuser
Q-rings. Replace damaged diffusers and O-tiags.

Diffusers spinning, due to insufficisnt torgue on discharge head.
Replace damaged diffusers and reassemble with preper torgue

on discharge head.
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23.) DPump not properly secured to hase or piping not properly
supported - provide for secure bolting to base, proper base
stTucture and support of pipes.

24.} Incorrect bearing frame oil level [high or low} follow lubrication

iastructions.

SECTION VII - SPARE PARTS

A. DRDERING SPARE PARTS

Te insure against possible long and costly downtime periods,
especially orn critical services, it is advisable to have spare
parts on hand. The most desirsble parts teo have on hand are the
following:

1.} 3Ball Bearings. Replacement angular contact thrust bearings
must have racas properly ground for the appropriate mounting
configuration. Angular contact bearings which are universally
grouzd may 5e mounted in tandem, back-to-back, or face-to-face
configuration. The mounting cenfiguration should be specified
when replacement bearings are ordered from local sources to
assure proper grindingz of outer races. (Tandem Zor =odel 3335.)
2.} OQil Seszls

53.) Bearing locknut

4.} 3earing lock washer

.} Mechanical Seal

()}

6.} C{Casing O-ring
7.) O-rings for seal seat, seal mount § casing.
Also desirable but more dependent on plant practice is comolete

set of impellers and diffusers for the pump.






SUBIECT :

MODIFICATION:

HISTORY :

DESCRIPTION:

Na, 139
Aprii 3, 1982

nwwodel 3333, 3335 & 35935

Relocation of Ofler on Model 2333-2335-3%35 Cif lLube
Frames

The oiler on Model 3333-3335-3935 oil iube frames was
piped to the freame a5 shown below. Variation in the
length of the wvertical pipe nipple; variation in thread
engagement between nipple, elbow and oller; or use

of an incorrect nipple could cause unpredictable changes
in ofl lavel,

Additional tapped opsanings have been zdded o the frame.
The oller is piped to the frame using only one nippie,

as shown below. inierna! seiting of ithe oller is un-
changed,

This is & running change efleciive immediately.

QLD DESION NEW DESION
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BE. INSTRUCTIONS FOR ORDERING SPARE PARTS

Repair orders will be handled with the minimum of problems

if the following informatior is accurately supplied:

1.

Nameplate Data

2. Punp Seriazl Number

h. Punmp Model Number

£. Punp sizs

d. Pump Coastruction

Order Data

a. Part nane

h., Part number [item mumher}. These names and nurbers
should zgree with those on the ZSectional View

found in Section VI.






