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GREASE LUBRICATOR

The grease lubricator is supplied when the use of
recirculating pumpage or outside sealing liquid is not
desired. The grease should be insoluble in the pumpage.

Il -E. CONNECTION OF COOLING
WATER PIPING

QUENCH GLAND

Most pumps which contain stuffing box packing have
quench glands. Quenching prevents heat transfer along
the pump shaft to the bearings. Quenching is also most
important for smothering vapors and fumes given off
at the stuffing box. This is particularly true on applica-
tions such as hot water.

The quenching liquid (usually water) must be from
an outside source, It should be piped, with flexible pipe,
into the tapped opening on top of the stuffing box
gland. A shut-off valve should be installed.

BEARINGS

Bearing cooling is available on some units. When it
is available, cooling water must be connected to the
jacket when pumping hot liquids. See the temperature
limits listed under “Construction Details” in Section
VIII-D. Valves should be installed in the coolant sup-
ply lines to regulate the flow.

STUFFING BOXES

Some units are equipped with cocling jackets around
the stuffing box as standard. It is optional on various
other models. Coolant lines are connected in the same
manner as the bearing cooling lines.

CASING PEDESTALS

On some models, water cooled pedestals are avail-
able. Connection of coolant lines is made in the same
manner as above.

MECHANICAL SEALS

Seal materials (carbon, ceramic, teflon, etc.) are suit-
able for use at temperatures to 500°F. (212° to 250°F.
if seal has rubber parts). However, for satisfactory
operation, there must be a liquid film between the seal
faces to lubricate them. If the liquid flashes to vapor,
the faces will run dry and be damaged. To prevent this,
the liquid must be cool. In general, this requires that
the liquid be cooled so that the vapor pressure is well
below the stuffing box pressure. Doubtful cases should
be referred to Goulds for a recommendation. Refer to
seal manufacturer’s drawing for location of taps. Some
methods which may be used to cool the seal are:
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1. Dead Ended Seal Chamber

No liquid is circulated through the stuffing box.

The isolated or "dead ended” liquid around the
seal is cooled by circulating water in the stuffing

box jacket, if any.

2. Cool Liguid Flushing — External Source
A clean, cool compatible liquid is injected from an
outside source directly into the seal chamber. The
flushing liquid must be at a pressure 20 to 40 PSI
greater than the pressure in the stuffing box. One-
half to two GPM should be injected. A control
valve and rotometer placed in the inlet line permits
accurate regulation. Cooling water can be circulated
through the stuffing box water jacket (if any) in
addition to the external flush.
3. Cool Liquid Flushing — Product Cooling

In this arrangement, pumped liquid is piped from
the pump casing, cooled in an external heat ex-
changer, then injected into the seal chamber. A
control valve together with a rotometer and/or a
dial thermometer should be installed in a line from
the exchanger to the seal chamber. One-half to two
GPM should be circulated. Cooling water, one to
three GPM, should be circulated through the
stuffing box jacket, if any.

[1-F. CONNECTION OF DRAIN PIPING

All units contain tapped openings around the stuffing
box for draining leakage. On corrosion resistant units,
a drain pan is supplied with a tapped opening. Check
the assembly dimension print for size and location.

i1-G. CONNECTION OF
EQUALIZING PIPING

Some multi-stage pumps have equalizing piping to
equalize pressure on the stuffing boxes (see Sectional
View in Section VIII-D). This piping is in the box of
fittings which accompanies the pump. The ends of the
piping must be connected to the openings in each
stuffing box.

I1-H. IMPELLER ADJUSTMENT

Some end suction pumps, in addition to vertical
pumps, have means of adjusting impeller clearance
within the casing. The clearance was set at the factory,
but in transit, the clearance may have been lost. Proper
clearance must be attained before a pump is operated
or SERIOUS DAMAGE MAY OCCUR. Check and
reset impeller clearance by method described in Section
VIII-B,



SECTION Il — STARTING PUMP

Iif-A. CHECKING FOR FREE TURNING

Rotate shaft by hand to be sure rotating element is
free. If element rubs or binds:

1. Check alignment
2. Pipe loads should be removed

3. Check impeller clearance (if external adjustment
is possible) as outlined in Section VIII-B,

4. If unit is equipped with leveling bolts on frame
or casing foot, check to be sure that bolts are not
overtightened.

Hi-B. REGULATION OF COOLING
AND FLUSHING LIQUIDS
The supply of liquid to any cooling jackets, quench
glands, or mechanical seals should be regulated by
valves in the supply line. Approximate flow rates are
as follows:

Quench Glands — 145 to 1 GPM
Cooling Jackets — 1 to 3 GPM
Mechanical Seals — 14 to 2 GPM

The cooling lines should be checked periodically to
see that they have not become clogged.

il-C. PRIMING

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

If pump is run dry, the rotating parts within the
pump may seize to the stationary parts since they de-
pend upon the liquid being pumped for lubrication.

Several different methods of priming can be used,
depending upon the type of installation and service
involved.

Vertical sump pumps, when submerged, need not be
primed since the pump is filled with liquid.

NOTE: ON GLASS-LINED PUMPS, THE
THERMAL SHOCK LIMIT OF THE GLASS VAR-
IES WITH THE CONDITIONS OF OPERATION.
DO NOT INTRODUCE LIQUID TO PUMP IF
TEMPERATURE DIFFERENCE BETWEEN LIQ-
UID AND PUMP IS OVER 100°F. GRADUALLY
HEAT PUMP BEFORE INTRODUCING HOT
LIQUIDS.

SUCTION SUPPLY ABOVE PUMP

FLOAT
[~ swirch

SUCTION
GATE VALVE

DISCHARGE
GATE VALVE

T == s AR VENT
(et T= o 7/ VALVES

238-77

Figure 23

When pump is installed as shown in Fig. 23, purmp
will prime itself. Open gate valve on suction and close
discharge gate valve. Open air vent valves until all air
is expelled and water flows through openings. Close
air vent valves, start pump and open discharge gate
valve. Pump will continue to be primed for any future
starting.

This method is the simplest and, particularly for
automatic operation, the safest. A float switch in the
suction reservoir can be arranged to stop pump, should
there be failure of liquid supply.

PRIMING WITH FOOT VALVE

With pump installed on suction lift, with foot valve
at end of suction line, priming can be done any of the
following three ways:

L. Outside Supply
Close discharge gate valve, open air vent valves
and open valve in priming supply line until all
air is expelled and water issues from vent open-
ings. Close air vent valves, close valve in priming
supply line, and start pump; then open discharge
gate valve,

SHUT OFF VALVE

FROM SOME
OUTSIDE SUPPLY

AIR VENT
VALVES

DISCHARGE
GATE VALVE

239.78

Figure 24



2. By Separate Hand, or Manually Controlled, Prim-

ing Pump

Close discharge gate valve (keep ait vent valves
closed) and open valve in line to priming pump.
Exhaust air from pump and suction piping until
water flows from priming pump. With priming
pump running, close valve in priming line, start
pump and open discharge gate valve.

An alternate method is to reverse connections on
priming pump and extending priming pump suc-
tion to source of liquid supply. The pump may
be primed by pumping liquid into casing until
liquid comes out of the open air vent valves.

SHUT OFF VALVE

AIR VENT
VALVES

GATE VALVE

23978

Figure 25

In either of these methods (1) and (2), the
pump will remain primed, provided foot valve is
tight. Any faifure, however, of foot valve when
pump is standing idle, will permit the pump to
lose its prime. During long idle periods, the
pump can also lose its prime through leakage
from stuffing boxes.

3. Bypassing Around Discharge Check Valve

This method can be used only when there is
liquid under some pressure in the discharge line.
The original prime must be effected from some
outside source. After subsequent idle periods,
open air vent valves and open valve in bypass line
around discharge check and gate valves until lig-
uid flows from air vent openings. Close air vent
valves and bypass valve, start pump and open
discharge gate valve.
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Figure 26

The valve in bypass can be left open, in which
event, during idle periods, loss through foot valve
is constantly replenished from discharge line.
This system is used for automatic operation where
idle periods are of short duration and there is no
danger of exhausting all liquid from discharge
line, due to a leaky foot valve. The foot valve
must be capable of withstanding static head pres-
sure of the system.

PRIMING BY EJECTION

On suction lift instailation, an ejector, operated by
steam, compressed air, or water under pressure, and
connected to tapped opening in top of casing can be
used to remove air from casing and suction line, thus
priming the pump. See Fig. 27.

Close discharge gate valve, open valve “E” in steam,
air or water pressure supply line. Open valve “S” in
suction pipe of ejector connected to pump casing. Air
will be evacuated and liquid will be drawn up into
suction pipe and pump casing. When all air is evacu-
ated, start pump, close valve “S” and valve “E”, and
open discharge gate valve,

STEAM, COMPRESSED AIR, OR
WATER UNDER PRESSURE. |

EJECTOR wen |
- VALVE "€
I Pl

/
DISCHARGE
GATE VALVE
———
= T T
- T e
< 239.77
Figure 27



PRIMING BY AUTOMATIC PRIMER PUMP

Where there is a fluctuating suction lift that occa-
sionally might drop below the normal limits of the
pump, or for installations where there is any quantity
of air entrained in the pumpage, the system shown in
Fig. 28 is very well adapted.

A vacuum tank and a vacuum gauge can be installed
near the primer pump and the vacaum switch set to
automatically start or stop the primer pump according
to the vacuum required to keep the system primed.

PRIMING VALVE
THESE LINES MUST SLOPE

- UPWARD FROM PUMP TO
T0 PRIMER ELIMINATE POCKETS.
PUMP
»
©
DISCHARGE
SUCTION PIPE CHECK VALVE
i =it
i el v
e -
233-77
Figure 28
HI-D. INITIAL INSPECTION

AFTER STARTING

PACKED BOX

With pump running at rated speed, the stuffing box
gland can be adjusted. Draw gland nuts up evenly and
only 1/6 of a turn at a time, allowing sufficient time
between adjustments for the packing to adjust itself
and the effect on the leakage to be observed. If any
sign of heating is evident, shut down the pump and
allow the box to cool. Several starts may be necessary
before the box runs cool. Do not back off the gland
nuts on a hot box as this will usually result in liquid
leaking between the outer edge of the packing and the
stuffing box bore. Remember that it takes newly-
installed packing some time to “run in” and that dur-
ing this period, frequent attention and careful adjust-
ments are necessary. See Section IV-A.

MECHANICAL SEAL

The mechanical seal was adjusted at the factory. If
the seal leaks slightly when pump is fiest started, a few
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hours run-in will allow seal to adjust itself. NEVER
RUN SEAL DRY. MAKE SURE COOLING FLOW
LINES, IF ANY, ARE OPERATING PROPERLY.

lI1-E. ALIGNMENT — FINAL

Final adjustment can only be accomplished after the
unit has been run under actual operating conditions for
a sufficient length of time to bring the unit up to oper-
ating temperature,

After this warm-up period has elapsed, stop the unit
and IMMEDIATELY DISCONNECT THE COUP-
LING AND CHECK THE ALIGNMENT. On
“Back-Pull Out” end suction units, the frame foot
should be loosened to relieve any strain due to thermal
expansion. On units which have jacking bolts on the
foot, loosen the hold-down belts. On units which have
a slotted hole on the foot near the bearing frame,
loosen the foot-to-bearing frame bolt. Make sure motor
switch is “locked out™ to prevent accidental rotation.
After a minute or two, tetighten foot bolts.

Repeat each alignment procedure outlined in Section
IF.

Reconnect coupling.

Check final alignment after approximately one week
of operation.

iM-F. DOWELING

Some units do not require doweling since lock wash-
ers are furnished which hold the pump and driver feet
securely in place.

On other units, the pump and driver feet should be
doweled after installation is completed, and the unit is
in correct final alignment. Taper dowel pins, included
in the box of fittings, are furnished for these units.

NOTE: ON ALL MULTI-STAGE UNITS,
DOWEL PINS (IF SUPPLIED) SHOULD BE USED
ON THE COUPLING END OF PUMP ONLY. DO
NOT DOWEL FEET ON OUTBOARD END OF
PUMP.

On units to be doweled (except those noted above),
drill through two diagonally opposite feet of the pump
into the bedplate. Use a reamer with a 14" per foot
taper. The dowels should extend well into the bedplate
but project above the pump feet. Drivers should also
be doweled but the driver manufacturer should be con-
tacted for instructions.



SECTION IV — OPERATION

IV-A. STUFFING BOX
L. Stuffing boxes with packing rings — less quench-

ing liguid or grease lubricator:
Periodically inspect stuffing box to see that there
is sufficient leakage to lubricate the packing and
maintain a cool box. Never draw up packing so
that the stuffing box heats, as this will cause
damage to both packing and sleeve. Draw up
gland nuts slowly and evenly and only when
pump is running.
After pump has been in operation for some time
and the packing has been completely run in, at
least 40 to 60 drops per minute of the liquid
should be allowed to trickle from the stuffing
box at all times for cooling and lubricating the
packing and shaft sleeve.

2. Stuffing boxes with packing rings — with quench-
ing liquid:
The same precautions as described above apply.
However, the amount of leakage through the
packing cannot be easily determined, due to the
quenching liquid. In most cases, the valve on the
quenching liquid supply line can be shut off for
a short period and the amount of leakage deter-
mined as in IV-Al. In no instance should the
gland be drawn up tight. Never throttle the clean
liquid supply into the stuffing box as a substitute
for proper adjustment of packing — a steady flow
from the seal cage into the pump is required to
prevent entrance of pumpage into the packing.

3. Stuffing boxes with packing rings — with grease
lubricator:
Operation is the same as directed in IV-A1, with
the addition that the handle on the lubricator
should be given a turn or two about every 100
hours of operation.

4. Stuffing boxes with mechanical seal:
This type of box requires no attention other than
to make sure that the circulating lines do not
become clogged.

IV-B. OPERATING AT REDUCED
CAPACITIES

DO NOT operate a centrifugal pump at greatly re-
duced capacities or with discharge gate valve closed,
because the energy required to drive the pump is con-
verted into heat. The temperature of the liquid in the
pump may increase until the boiling point is reached.
If this occurs, the rotating parts are exposed to vapor
with nc lubrication and they may score or even seize to
the stationary parts. WARNING: IF RUNNING
CLEARANCES HAVE ENLARGED DUE TO
WEAR, SEIZURE MAY NOT TAKE PLACE AND
CONTINUED OPERATION UNDER THESE
CONDITIONS MAY CREATE AN EXPLOSIVE
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HAZARD DUE TO THE CONFINED VAPOR
UNDER HIGH PRESSURE AND TEMPERATURE.

To guard against possible damage, protective devices
are available, such as:

1. Liquid temperature relay or thermostat which will
shut off the unit if the liquid temperature in the
pump exceeds a predetermined maximum. This
device guards against possible damage due to
running the pump against a closed valve.

2. Constant open by-pass orifice between the pump
discharge and any check or regulating valve in
the discharge line. The liquid through the orifice
is returned to the suction source. The amount of
liquid bypassed is a function of input horsepower
and the allowable temperature rise. This device
also is insurance against damage due to running
the pump against a closed discharge valve or very
low flow conditions.

3. Bearing temperature relay which will shut the
unit down if the bearing temperature exceeds a
predetermined maximum.

4. Low suction pressure control which will shut off
the unit should the suction pressure drop below a
pre-established minimum. A CENTRIFUGAL
PUMP SHOULD NEVER BE THROTTLED
FOR CAPACITY ADJUSTMENT ON THE
SUCTION SIDE.

IV-C. OPERATING AT REDUCED HEAD

On motor driven pumps, when discharge head or
pressure is allowed to drop considerably below the rated
point for any length of time, the motor should be
watched for heating because the pump capacity in-
creases with reduced head, as does horsepower con-
sumption, If this condition is likely to persist, arrange-
ments should be made either to manually or automatic-
ally throttle the discharge valve to build up head to a
safe point.

IV-D. OPERATING WITH SURGE
CONDITIONS IN LINE

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

IV-E. OPERATING UNDER FREEZING
CONDITIONS

When exposed to freezing conditions and pump is
standing idle, liquid inside the pump should be drain-
ed by removing drain plugs in bottom of casing and
opening air cocks at top. Liquid inside cooling jackets
or glands should also be drained.



V-A
1.

*2,

10.

SECTION V — TROUBLE CHECK LIST

NO LIQUID DELIVERED

Pump not primed — casing and suction pipe not
completely filled with liquid.

Speed too low.

. Discharge head too high. Check system head

(pacticularly friction loss).

. Suction lift too high (suction pipe may be too

small or long, causing excessive friction loss).
Check with vacuum or compound gauge.

. Impeller or suction pipe or opening completely

plugged.

. Wrong direction of rotation or impeller installed

backwards.

. Air pocket in suction line.

. Stuffing box packing worn — or liquid seal plug-

ged — allowing leakage of air into pump casing.
Air leak in suction line.

Not enough suction head for hot or volatile lig-
uids. Check carefully as this is a frequent cause
of trouble on such service,

V.B. NOT ENOUGH LIQUID

*2,

9.
10.

DELIVERED

. Pump not primed -— casing and suction pipe not

completely filled with liquid.
Speed too low.

. Discharge hcad higher than anticipated. Check

system head (particularly friction loss.)

. Suction lift too high (suction pipe may be too

small or long, causing excessive friction loss.)
Check with vacuum or compound gauge.

. Impeller or suction pipe or opening partially

pluggcd.

Wrong direction of rotation or impcller installed
backwards.

. Air pocket in suction line.

. Stuffing box packing worn — or liquid seal plug-

ged — allowing leakage of air into pump casing.
Air leak in suction line.

Not enough suction head for hot or volatile lig-
uids. Check carefully as this is a frequent cause
of trouble on such service.

11.
12,

13.

Foot valve too small.

Foot valve or suction pipe not immersed deeply
enough.

Mechanical defects:

Impeller cleatance too great

Impeller damage

V-C. NOT ENOUGH PRESSURE

*1,
2.
3.
4,

Speed too low.
Air or gases in liquid.
Impelier diameter may be too small.

Mechanical defects:
Impeller clearance too great
Impeller damaged

Wrong direction of rotation or impeller installed
backwards.

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

V-D. PUMP WORKS A WHILE

AND THEN QUITS

. Leaky suction line,

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

3. Air pocket in suction line.

7.
8.
9.

V-E
1.
2,
3.

Not enough suction head for hot or volatile lig-
uids. Check carefully as this is a frequent causc of
trouble on such service.

Air or gases in liquid.

. Suction lift too high (suction pipe may be too

small or long, causing excessive friction loss).
Check with vacuum or compound gauge.

Impeller plugged.
Obstruction in suction or discharge line,

Casing gaskets damaged.

PUMP TAKES TOO MUCH POWER
Speed too high.

Head lower than rating, pumps too much liquid.

Liquid heavier than anticipated. Check viscosity
and specific gravity.

* When directly connected to electric motors, check
whether motor wiring is correct and receives full
voltage. When directly connected to steam turbines,
make sure that turbine receives full steam pressure.
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4.

Mechanical defects:

Shaft bent

Rotating element binds
Stuffing box too tight
Impeller clearance too great

Wrong direction of rotation, or impeller installed
backwards.

V-F. PUMP LEAKS EXCESSIVELY

W W

AT STUFFING BOX

. Packing is worn or not properly lubricated.

. Packing is incorrectly inserted or not properly

run in.

. Packing is not correct for liquid handled.

. Shaft sleeve scored.

Insufficient packing.

Damaged mechanical seal.

V-G. PUMP IS NOISY OR VIBRATES

1.

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

. Mechanical defects:

Shaft bent

Rotating parts bind, are loose or broken
Bearings worn out.

Coupling misaligned.

V-H. HIGH BEARING TEMPERATURE

AW N

A

See Section VI-A

. Pump and driver misalignment.
. Pump capacity too low.

. Improper lubrication.

. Excessive vibration.

. Bent shaft.

. Rotating element binds.

17



SECTION VI — CARE AND MAINTENANCE OF BEARINGS

Vi-A. BEARING TEMPERATURES

All bearings operate at some temperature above that
of the surrounding atmosphere, unless cooled. Heat is
generated within the bearing due to rolling friction,
churning of oil and the “drag” of the race.

Do not use the human hand as a thermometer. A
temperature which feels "hot” varies from 120°F. -
130°F. depending upon the individual. Above this
temperature, the human hand is worthless in estimating
temperature.

Bearing temperatures up to 180°F are normal, Deter-
mine the temperature accurately by placing a contact
type thermometer against the bearing housing. It should
be recorded in a convenient location for reference.
THE STABILITY OF THE: TEMPERATURE,
RATHER THAN THE NUMBER OF DEGREES, IS
THE BEST INDICATION OF NORMAL OPERA-
TION. A sudden increase in temperature is an indica-
tion of danger and a signal to investigate. The unit
should be checked for abnormal hydraulic operation
and unnecessary loads, such as coupling misalignment,
ctc.

VI -B. BEARING INSPECTION
1. Ball and Roller Bearings

Ball and roller bearings can be checked for visi-
ble wear by slowly turning the races and watching
for pits or worn areas on the balls, rollers or race-
ways. The bearings can also be inspected by hold-
ing the inner racc and spinning the outer race. If
any rasping noises are cmitted or the bearing
“catches”, it should be replaced. If any wear on
the races is apparent, replacement is suggested.

2. Sleeve Bearings

Sleeve bearings should be inspected to determine
if any deep scratches or gouges (other than oil
grooves) are present. The babbitted surfaces
should also be free of high or low spots. Unless
these surfaces are completely smooth, they should
be replaced if they cannot be “scraped in.”

VI-C. CLEANING OF BEARINGS

The life of a bearing can be drastically reduced if
contaminated with even a small amount of dust or dirt.
All bearing assembly operations should be done in as
dust-free an atmosphere as possible. All tools, as well
as the hands, should be kept clean.
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If new bearings are to be installed, they should not
be unwrapped until ready for installation and should
not be cleaned or washed.

If old bearings are dirty, they should be replaced.
Washing the bearings does not guarantee cleanliness
and is risky at best. If new bearings are not readily
available, and immediate reassembly is necessary, dirty
bearings can be cleaned as follows:

Pour one or two quarts of CLEAN, WATER-
FREE kerosene into a CLEAN pail. Dip the bear-
ings into the kerosene and agitate slowly. Repeat
until bearing is completely clean. Blow dry with
CLEAN FILTERED compressed air. With ball
bearings, hold the two races together, but allow
the inner race to rotate a few turns now and then
to dislodge the kerosene from the retainer pockets.
When the bearing has been blown dry, oil it
immediately with a good grade of clean machine
oil to prevent corrosion or rust.

If there js any question as to the condition of bear-
ings, it is always best to replace them. This may pre-
vent an unplanned shutdown.

VI-D. BEARING REMOVAL

1. Ball Bearings
A puller such as the one shown in Fig. 29 should
be used. The puller bar must be “square” with
the end of the shaft at all times in order to keep
even pressure on the outer circumference of the
bearing. The puller screw should be tightened
steadily to enable the bearing to slide smoothly
off the shaft. Do not damage the end of the shaft.

244.95

Figure 29



On some units, the bearing housings slide off the
bearings and the puller such as the one shown in
Fig. 30 should be used. This type of puller pulls
directly against the bearing itself. The puller bar
must be “square’” with the end of the shaft at all
times and the puller screw should be tightened
steadily to enable the bearings to slide smoothly
off the shaft. Do not damage the end of the shaft.

Figure 30

. Sleeve Bearings

After the bearing shells have been removed, a
bearing puller, such as shown in Fig. 30 should
be used to remove the ball bearing. The puller
bar must be “square’” with the end of the shaft
at all times and the puller screw should be tight-
ened steadily to enable the bearing to slide
smoothly off the shaft. Do not damage the end
of the shaft.
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After the bearings have been removed, they
should be wrapped in clean paper or cloth to pre-
vent contamination. Other parts which surround
the bearings, such as bearing housings, should be
kept clean in the same manner.

VI -E. BALL BEARING INSTALLATION

A film of clean machine oil should be applied to the
bearing seat on the shaft. The bearing should be started
on the shaft by tapping the inner race with a hammer
or mallet. Do not use a lead mall. The bearing must be
kept “square” at all times. Once the bearing is located
on the shaft, a driving sleeve, such as the one shown in
Fig. 31 should be used. The sleeve should contact the
inner race of the bearing only., The bearing should be
pressed or driven until it contacts shoulder “'x".

Duplex thrust bearings must be mounted in the
proper position as described in Section VIII-F.

JL ~ S hY S S S S S S A
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244.85
Figure 31
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SECTION VIl — ORDERING OF SPARE PARTS

A. SPARE PARTS

insure against possible long and costly “down-
periods, especially on critical services, it is advis-

able to have spare parts on hand.

The most desirable parts to have on hand are the
following:

1. Horizontally Split Case Pumps

a)

“Rotating element”. This is a group of assem-
bled parts, including bearings, bearing housings,
shaft, impeller(s), wearing rings, stuffing box
bushings, and all rotating parts except the
coupling.

Stuffing box packing (if any) — one set for
each stuffing box.

Stuffing box gland packing (if any) — one set
for each gland.

Mechanical Seals (if any) — one seal for each
stuffing box.

2. Frame Mounted End Suction Pumps

a)

b)

<)
4)

“Support Head”. This is a group of assembled
parts which includes all parts except the casing,
suction cover and coupling. The impeller is not
mounted on the shaft.

Stuffing box packing (if any) — one set.
Stuffing box gland packing (if any) — one set.
Mechanical seal (if any) — one.

3. “Back Pull-Out” End Suction Pumps

a)

b)

<)
d)

“Back Pull-Out assembly”. This is a group of
assembled parts which includes all parts except
the casing and the coupling.

Stuffing box packing (if any) — one set.
Stuffing box gland packing (if any) — one set.
Mechanical seal (if any) — one.
With these parts on hand, pump can be easily

and quickly reconditioned by replacing the worn
parts.

An alternate, though not as desirable as that stated
above, is to have on hand parts that are most likely to

wear

and which can be used as needed,

Following is a list of these suggested parts:

1.

Stuffing box packing (if any) — one set for each
stuffing box.
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9.
10.
11.

PN N

Stuffing box gland packing (if any) — one set.
Mechanical seal (if any).

Shaft sleeve (if any).

Ball bearings — one of each.

Shaft nut (if any).

Bearing locknut and washer (if any).

Wearing rings (if any).

Shaft — one required.

Impeller key (if any).

Stuffing box bushings (if any}).

If it is not convenient or desirable to carty the spare
parts listed above, the following list is suggested as a
minimum for servicing the pump under ordinary con-
ditions of wear:

1.

b S

VIl - B.

Stuffing box packing (if any) — one set for each
stuffing box.

Stuffing box gland packing (if any) — one set.
Shaft sleeve (if any).

Ball bearings — one of each.

Shaft nut (if any).

Bearing locknut and washer (if any)

INSTRUCTIONS FOR ORDERING
SPARE PARTS

Repair orders will be handled with the minimum of
delay if the following directions are followed:

1.

3.
4,

Give Model No., size of the pump and serial
number, These can all be obtained from the
nameplate,

Write plainly the names, part numbers and ma-
terials of the parts required. These names and
numbers should agree with those on the Sectional
View in Section VIII-D.

Give the number of parts required.

Give complete shipping instructions.



PUMP SELECTION CHART

Described | No, of Mar. | Max. | Max, | Max, | Type Class.
Modsl Number and in | Sus& |Capacity |Hasd [Temp. [ Worka |of Im- of
P lye Bulletin | Range | G.P.M. | Fast *F Press. |psller Construction
Aﬂ’g;i:gu ms1 | 8, 1 1o |70 | s0 | a7 [Open} ABCE
3194-XL 5 600 A B CF
3196-HT 7251 %L o & 8" 4250 230 700 375 | Open A B C
Smnﬁ',eoln‘;sad 718.2 ‘1” 100 1s 350 150 | Open D
3708 4 Semi- [}
ol msz | | we [ vso | a0 |owso | SO
anor X 7 | 110 | 300 | 150 | Open E
Process
Av:: 17’. :on |, fl o w0 [ 40| 00| 225 | Open E
2520 1 Strgt.
Liauid Ring L 40 s | 22 5| Rade 1 K8
3404 1 Sami-
Clowa-Copld. Small Alloy | 257 | 3 16§ 2 2200 75 | Open s
3199 3
Single Stg, Direct Con, | "% | qeaype [ 220 [ 150 | 30| 160 | Open ABC
g:‘v‘:‘ ”} L 0 | 40| 3so| 100 | Open ConVit
. ¢
. 3735-HPY
High Temp. Centerline Mounted 2 800
724.2 1900 | 900 400 | Enl ¢
Process 37346-HPI g 1.8 500 o
Foot Mounted
3135 7231 12 | 400 | 300 ] 200 150 | Open ABC
Diagonally Split Casing e~
Stock
bt TS ma | 1] 12s0 | a0 | w0 275 | Open|  AmC
w X
3655 s 3 400 Enel. A
Single Stg. Closa-Cupld.| 107 | 1pymen| % 20| 150 | Encl
Singl 5,.,37;5 g T 1'/1"50" 300 | 400 | 350 ] 150 | Encl A
L] 23 G‘F’ 8 4~
General 3345 1
18. 1o | 500 2 Encl. A
Service Two Stg.. Direct Con. ez ™ 380 50 e
3320 ' 12 Enel.
Two Stg.. Closs-Cupld. 713 4n 0 500 250 250 nel. A
3se z 3200 | 1 150 | O A
Single Stg., Direct Con. 1204 5 & 8" 5 30 K0 pen
3316 7 10 A & B in all sizex
Two Stage 224 148" 3000 | 1000 400 500 | Encl C in most sizes
Multi 3330 2
1] 700 | 1 50| 370 Encl A&E
Stage Medium Pressura 22 379" oo "
H?i‘;?’“’ 1224 3,} ‘s" 2000 | 3400 350 1200( Enel. ALB
igh Pressure -
3 A & B in al} sizes
Encl.
3405 AR P 400 | 550 | 350 250 | Encl| Ul Cow
3404 3 Encl. | A &Bin all sizes
Vortically Mtd. G 7 el T Ml M R e
s""":'e 34150V mar | 0| tsoe| sso| s | s Endl ABC
uction -
3420-23 7 el As
Horis, & Bottom Suction| 1210 %] 10360 78000| 400|278 200 | Enel 8. C
3450-60 P
Horie 2 oot sction| 212 | yaonen| 16000] 2001 280f 20| Encl A
31N 261 bl 380 | 290| 450| 150 | Open ALC
. Vortical Contrifugal 1".8"
Vertical it ”
vmm,|1“rhim st |81 20000) 3000 20| — | Open 1,358
Class MATERIALS OF CONSTRUCTION
1. L ANl iron. (ASTM A278).
A 2, Bronze fitted.
3. ] All hronze, Swe Bulletin for Spec.
The table at right shows a code for con- 4. | Ductile iron (ASTM A395).
struction materials. They ara listed in the B 5 Ni-Reslat (Type 2). (ASTM A436).
last column of the INDEX AND SELEC 6. | Garbon steel (ASTM AZ15 Grade WCA & WCH),
" 7. | 11:13% chrome stainless (AC| GA15),
TION chart above. Materials listed in- c A [ 316 stai (AC) CEEM)
; 9. | Gould-A-Loy 20 (ACI CN 7 MGU).
clude both nor,mal inventary HIIOYS and 10. | Other special sand cast machineable alloys such as
some others built only to order. For spe- tow; r';:g'léftgng‘;'i h garbon stecly; ACICF 8C
monel, nickel.
cific informatian on delivery consult your . I(SO)E and cll i
Goulds Sales Enginec . b |12, ] aniron, glassed.
E 13, Ouctile jron, Molded-in-Place Tefion,
F 14, | Titanium.




A pump is only as good as its parts.

The Goulds pump featured in this instruction manual is made up of many different parts. All are
engineered and precision manufactured to make the pump perform as intended. Therefore it's
most important to make sure that you use only genuine Goulds replacement parts.

To assure that you can make no better choice than Goulds, we offer the best pump parts program
in the industry. We call it “pump parts like never before” and very simply means unsurpassed
availability, service, quality and value.

Service our Certitied Original Parts specialists are
dedicated to serving your parts needs by:
® Helping minimize

parts inventories

® Delivering parts

® Providing
maintenance
consullation service

Availability A nationwide, computer-controlied
distribution network backed by factory programs

designed to get you the part you need — when you
need it.

Value Goulds high standards of
quality means the part will fit right
and meet original standards of
performance.

Quality Goulds is committed to providing the
highest ariginal quality and sometimes better if design
or material improvements have been made.

GOULDS PUMPS

THE REAL ONES

For mare information, call or write your nearest Goulds sales office or representative.

ITT

Main Plant and Headquarters, Seneca Falls, N.Y. 13148
Form 13415 5-08

Printed in U.S.A.




