





SECTION I—-INSTALLATION

I—A. LOCATION.

Pumping unit should be placed as

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

I—B. FOUNDATION.
1. The foundation should be substantial in

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

2. Foundation Bolts:

(a)

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

Each bolt should be installed with
a pipe sleeve around it—to allow
for adjustment. The inside sleeve
diameter should be 2V, to 3 times
the diameter of the bolt. Place a
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(c)

washer between bolt head and sleeve
to hold bolt in position. See Fig. 1.
Stuff waste around foundation bolts
to prevent grout from entering be-
tween bolt and sleeve.

The foundation bolts should be of
sufficient length so that they project
through the nuts approximately %"
after allowance has been made for
grouting (%" to 1%”), the thickness
of the bedplate, and the thickness
of the foundation bolt nut. See Fig.
1.

3. Preparing Foundation for Mounting:

(a) Prior to setting unit upon the foun-

dation, clean the top surface of con-
crete.

4. Mounting Unit on Foundation:

(a) Put the pumping unit in place on

the wedges furnished. The wedges
should be placed at four points, two
below the approximate center of
the pump and two below the ap-
proximate center of the driver (See
Fig. 2). Some installations may re-
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quire additional wedges near the
middle of the bedplate.

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

(c) By adjustment of the wedges, bring
the unit to an approximate level
and provide for the proper distance
above the foundation for grouting
(%" to 1¥2"). Level or plumb the
suction and discharge flanges. By
further adjustment of the wedges,
bring the coupling halves in reason-
able alignment. Check alignment
by the method described in Section
I—C 4 and 5.

(d) After the wedges have been ad-
justed, tighten foundation bolts
evenly but only finger tight, main-
taining the level of the bedplate.
NOTE: Final tightening of foun-

dation bolts is done after grout has
set 48 hours. See Section I—C 2.

5. Grouting Unit on Foundation:

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

(b) Pour grout in hole provided in the
top of the bedplate. Use of a non-
shrink grout is recommended. The
grout should be thin enough to flow
out under the bedplate. A mixture
of one part Portland cement to three
parts sharp sand may also be used.
Cement grout should not be so thin
that the cement will separate from
the sand.

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

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

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

I—C. ALIGNMENT—INITIAL.

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

If the driver was mounted at the
factory, the unit was in alignment before it
left our assembly department. However,
in transit and subsequent handling, this
factory alignment was probably destroyed;
and, it is now necessary to re-establish the
alignment. As directed in Section I—B 4
(c) (page 2), only approximate alignment
was obtained by wedging under bedplate
before grouting.

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

(Note that this is an initial align-
ment. The final alignment is done after the
unit has been run under actual operating
conditions. The final alignment procedure
is outlined in Section 111-E and must be fol-
lowed).

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

2. Tighten foundation bolts.

3. Tighten pump and driver hold-down

bolts. / ’_
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4. Check “gap” and angular misalignment
— shaft axes concentric but not
parallel.

(a) Couplings other than “Spider-In-
sert” Type.
The normal “gap” (distance be-
tween coupling halves) is 14”.
Check angular misalignment by in-
serting a feeler or taper gauge at
four points on the circumference of
the coupling halves at 90° intervals.
See Fig. 3. The unit will be in angu-
lar alignment when the measure-
ments show the coupling faces are
the same distance apart at all points.
Adjustment for gap and for obtain-
ing angular alignment is obtained
by loosening the driver hold down
bolts and shifting or shimming
driver as required. Tighten driver
hold down bolts after adjustments
are made.

Fig. 4

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

of the outer ends of the coupling
hubs at 90° intervals. See Fig. 4.
The unit will be in angular align-
ment when the measurements show
the ends of the coupling hubs to be
the same distance apart at all points.
Adjustments for obtaining the gap
and angular alignment is obtained
by loosening the driver hold down
bolts and shifting or shimming
driver as required. Tighten driver
hold down bolts after adjustments
are made.

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

The unit will be in horizontal parallel
alignment when the straight edge
rests evenly on both halves of the
coupling at each side.

In order to secure vertical parallel align-
ment under actual operating condi-
tions, the driver shaft must be set
higher or lower than the pump
shaft to compensate for vertical ex-
pansion. A suggested, approximate



cold setting for motor driven pumps
is outlined below:

(a) When pumping cold liquids, or
when pump bearings are being cool-
ed, set the motor shaft .006” below
the pump shaft.

(b) When pumping hot liquids (150 to
180°F), and cooling is not used, set
the motor and pump shafts at the
same height.

Measure the difference in shaft heights
by laying a straightedge across the
shaft hubs and checking with feelers.

Thin shim stock should be used under
the driver feet to establish parallel
alignment. (Insome instances, shims
may be required under the pump

feet).

. Bear in mind always that alignment in

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

I—D. PIPING—GENERAL.
1. All piping must be supported indepen-

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

2. The piping, both suction and discharge,

should be as short and direct as pos-
sible. Avoid all unnecessary elbows,
bends and fittings, as they increase

the friction losses in the piping. The
size of pipe and fittings should be
carefully selected and of sufficient
size to keep the friction losses as low
as practical.

3. Piping must not be connected to the

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

4. When handling liquids at elevated tem-

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

I—E. PIPING—SUCTION.

1. Properly installed suction piping is of

extreme importance for trouble-free
centrifugal pump operation.

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

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

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

2. Installation with Pump Above Source

of Supply—Suction Lift:
(a) Keep suction pipe free from air
pockets.
1. Piping should slope upwards
from source of supply.

2. No portion of piping should ex-

tend above the pump suction
nozzle.



M- SUBMERGENCE iN FEET (MIN)

3

> OO NGO
N

- N

2348678 9I10I11IR)

3 1418 16

739-02-3

VELOCITY IN FELT PER 3EC.* AREA onr 5

Fig. §

(b) All joints must be air tight.

(c) The suction pipe should always be
submerged into the source of supply
as shown in Fig. 6.

(d) A foot valve should only be used
if necessary for priming, or, if the
pump is to be used on intermittent
service and is required to hold its
prime.

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

3. Installations with Pump Below Source
of Supply—Suction Head or Flooded
Suction:

(a) A gate valve should be installed in
the suction line to permit closing
the line for pump inspection and
maintenance.

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

I—F. PIPING—DISCHARGE.

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

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

I—G. CONNECTION OF PIPING.

Connect suction and discharge pip-
ing. Rotate the pump shaft by hand several
complete revolutions to be sure that there is
no binding and that all parts are free. Re-



check alignment as described in Section
I—C. If the connection of the piping causes
unit to be out of alignment, correct piping
to relieve strain on the pump.

I—H. CHECK ROTATION.

These pumps are built in right hand
construction, i.e., clockwise rotation when
viewed from driver end. The direction of
rotation is marked on the pump casing. Make
sure that driver rotates in the same direction.
On electric motors, jog starting switch with
coupling disconnected to be sure wiring is

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

I—]. CONNECTION OF COUPLING.

Connect coupling, following instruc-
tions for the particular make of coupling fur-
nished. This data is supplied separately,
giving complete instructions for connection,
lubrication, alignment and maintenance.
“Spider-Insert” type couplings are pre-as-

sembled.

SECTION II—PREPARATION FOR OPERATION

II—A. PUMP BEARINGS.
1. Grease Lubricated Bearings R , INSTRUCTIONS

AN 1. REMOVE ADJUSTMENT
ASSEMBLY FROM OILER.
2. ADJUST BARS TO DIM. “A".
3. LOCK IN POSITION.
4. REPLACE ADJUST. ASSEM

Sufficient lubricant is inserted at the ‘
factory for 2000 hours operation.

2. Oil Lubricated Bearings

0il lubricated pumps are not lubricated
at the factory.

A high quality turbine type oil, with rust
and oxidation inhibitors, should be
used. For the great majority of oper-
ating conditions, oil temperature will
run between 50 and 180°F. In this
range an oil of 300 SSU viscosity at
100°F. (approximately SAE 20)
should be used. If oil temperature
exceeds 180°F. for extended periods,
use of cooling water in the frame
cooling jacket is recommended. For
extreme conditions, refer to factory
or a lubrication expert for a recom-
mendation.

The constant level oiler (251) is found
in the box of fittings shipped with the
pump. Oiler was adjusted to maintain
proper oil level before leaving factory.

If adjustment is lost, reset according
to Drawing No. 72531.

OIL LEVEL
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Install the constant level oiler (251) in
the frame (228A).

Fill the oiler bottle with the proper grade
of oil, and replace in the oiler. The
frame is filled when an oil level re-
mains in the bottle. Several fillings of
the bottle may be required. Never fill
the frame through the breather (113-
A) or through the oiler without use
of the bottle.

The oil capacities of the frames are:
Group “S”, 7 oz.; Group “M”, 12 oz.;
Group “L”, 26 oz. This does not in-
clude any oil in the oiler.



II—B. DRIVER BEARINGS.

Check to be sure the driver bearings
are properly lubricated.

II—C. STUFFING BOX.
1. Stuffing Box with Packing Rings:

These pumps are furnished with packed
stuffing box. In the box of fittings
accompanying the pump will be
found the stuffing box packing. The
standard packing is white metal,
graphite, long fibre asbestos and is
die formed to facilitate installation.

When installing the packing, twist the
rings sideways just enough to get
them around the shaft.

DO NOT ATTEMPT TO PULL RINGS
STRAIGHT OUT TO GET THEM
OVER SHAFT (Fig. 7).

CORRECT WRONG
78-67-2
- ———
STUFFING BOX PACKING
Fig. 7

Slide the lantern ring (105) out and
away from the stuffing box. (See Sec-
tional Assembly, Section VI-D). In-
sert three rings of packing, staggering
the joints. The lantern ring should
then be inserted in the stuffing box.
When it is in its proper position, it
will be directly opposite the sealing
inlet connection.

After the lantern ring is in place, insert
two more rings of packing on group
“S” & “M” and three more on group
“L”, staggering the joints. One extra
ring is furnished in each set of pack-
ing. The extra ring may be added as
required.

Place one gland half in lower position
in stuffing box. Slide cupped washers
over studs and on the bosses of the
gland to hold gland halves together.

Place the two gland nuts on the studs
and draw up evenly but not tight.

2. Stuffing Box with Mechanical Seal:

When mechanical seals are furnished,

they are installed and adjusted at the

factory. The seal manufacturer’s in-

structions and seal drawing are ship-

ped with the pump. These should be

read for any special instructions and

filed for use in maintaining the
pump.

If the pump has a single mechanical seal
and is handling clear liquid, be sure
circulating line from casing to stuff-
ing box is connected. It is sometimes
removed to prevent damage during
shipment. This line insures circula-
tion of liquid around seal. If pump is
handling abrasive solids which might
score the seal faces, the seal is us-
ually flushed with clear compatible
liquid from an outside source. The
flush liquid keeps the solids in the
pumpage away from the seal faces.
A restricting bushing in the bottom
of the stuffing box is used to control
dilution of the pumpage. Flush liquid
pressure should be great enough to
insure steady flow into the stuffing
box.

On double seal installations a clear com-
patible liquid from an outside source
should be circulated through the
stuffing box. Two 4" pipe tap open-
ings provide entrance and exit of
lubricating liquid to the seal chamber.
The lubricating liquid pressure should
be approximately 20 pounds greater
than the suction pressure. Valves in
the lines can be used to control flow
and pressure. Sufficient flow should
be allowed to prevent excessive heat
generation in the stuffing box. If
pumpage temperature is above 250°F.
then this lubricating liquid should be
cooled to prevent heat transfer along
the shaft to the bearings. The circu-
lating liquid provides lubrication to
the seal faces and prevents the pump-



age from entering between them. The
circulating liquid pressure should be
maintained as long as there is suction
pressure.

II—D. CONNECTION OF SEALING

LIQUID OR GREASE LUBRI-
CATOR (PACKED BOX).

If the stuffing box is above atmos-
pheric pressure, and the pumpage is clean,
normal gland leakage of 40-60 drops per
minute is usually sufficient to lubricate and
cool the packing, and sealing liquid is not
required.

Sealing liquid or grease lubricator is
required:

(a) When abrasive particles in the pumpage
could score the shaft.

(b) Stuffing box pressure may be below
atmospheric on pumps with two wear-
ing rings if pump is running with
suction lift, or if suction source is under
vacuum. (See Sec. VI-D for list of
pumps with two wearing rings.) Under
these conditions, the packing will not
be cooled and lubricated, and air will
be drawn into the pump.

Sealing liquid may be supplied by re-
circulating pumpage to the lantern ring
through a line from the casing to the %¥” pipe
tap seal connection in the stuffing box. The
other seal connection is plugged. If the
liquid is abrasive, an outside source of clean
compatible liquid must be used at a pressure
20 to 40 psi above suction pressure.

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

II—E. CONNECTION OF PIPING

TO QUENCHING GLAND.

A quench type gland with tapped
holes in the upper and lower gland halves
can be supplied on special order. Use of a

quench gland is required when the pumped

liquid is: -

1. Between 180°F and 220°F, if cooling
water is not connected to the frame.

2. Between 250°F and 350°F, in additjon to
frame cooling.

Quenching is also suggested on appli-
cations where the pump is handling volatile
or toxic liquids in order to smother the gland
leakage, which can then be piped away.

The quenching liquid must be from
an outside source and should be piped with
flexible pipe into the opening in the upper
gland half and out the opening in the lower
gland half. A shut-off valve should be in-
stalled in the quenching line.

II—F. CONNECTION OF COOLING

WATER PIPING.

The frame must be water cooled when
the pumped liquid is:

1. Between 180°F and 220°F, if a quench
gland is not used.

2. Between 220°F and 250°F.

3. Between 250°F and 350°F, in addition to
gland quenching.

The inlet piping must be at the bot-
tom and the outlet at the top as shown in the
sectional assembly—Section VI-D (Page
14). The inlet should be on one side of the
frame and the outlet on the other side. The
remaining holes must be plugged. The cool-
ing liquid must be supplied from an outside
source and a shut-off valve should be instal-
led in the supply line to regulate the flow of
cooling liquid.

II—G. CONNECTION OF DRAIN

PIPING.

Connect the %” pipe tap openings
(from the drip pockets directly below the
stuffing box) to drain. On pumps equipped
with a drip basin (247) connect to the tap-
ped opening on the end of the drip basin
(4" pipe tap on Group “S” and %" pipe tap
on Group “M” and “L”) and out through
the frame to drain.

SECTION III-STARTING PUMP

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

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




III—B. ADJUSTMENT OF STUFFING
BOX GLAND.

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

of time to bring the unit up to stabilized
operating temperature. -

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

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

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

III—D. DOWELING.

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

III—C. ALIGNMENT—FINAL.

Final alignment can only be accom-
plished after unit has been run under actual
operating conditions for a sufficient length

SECTION IV-OPERATION

IV—A. STUFFING BOX.

1. Stuffing Box with Packing Rings—
less Quenching Gland and 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

should be allowed to trickle from
the stuffing box at all times for
cooling and lubricating the packing
and shaft sleeve.

2. Stuffing Box with Packing Rings—
with Quenching Glands.

The same precautions as described above
apply. However, the amount of

so that the stuffing box heats, as this
will cause damage to both packing
and shaft. Always draw up gland
nuts 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

leakage through the packing can-
not be so readily ascertained, 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 determined as in IV—A.
In no instance should the gland be
drawn up tight.



3. Stuffing Box with Packing Rings—
with Grease Lubricator.
Operation is the same as directed in
IV—A 1, with the addition that the
handle on the lubricator should he

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 reduced capacities or with dis-
‘charge gate valve closed, because the energy
required to drive the pump is converted
into heat. If this condition exists over a long
period, 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 no lubrication
and they may score or even seize to the
stationary parts; and furthermore, if running
clearances have enlarged due to wear, seizure
may not take place. Continued operation
under these conditions may create an ex-
plosive 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 thermo-
stat which will shut-off the unit if the liquid
temperature in the pump exceeds a pre-

determined 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 regu-

lating valve in the discharge line. The liquid

through the orifice is returned to the suction
source. The amount of liquid by-passed is

a function of input horsepower and the al-
lowable temperature rise. This device also
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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 tempera-

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

IV—D. OPERATING WITH SURGE

CONDITIONS IN LINE.

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

IV—E. OPERATING UNDER

FREEZING CONDITIONS.

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



SECTION V—-TROUBLE CHECK LIST

V—A. NO LIQUID DELIVERED.

1. Priming—casing and suction pipe not
completely filled with liquid.

*#2. Speed too low.

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

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

5. Impeller or suction pipe or opening
completely plugged.

6. Wrong direction of rotation.

7. Air pocket in suction linc.

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

9. Airleak in suction line.

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

V—B. NOT ENOUGH LIQUID
DELIVERED.

1. Priming—casing and suction pipe not

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

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

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

5. Impeller or suction pipe or opening
partially plugged.
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6. Wrong direction of rotation.
7. Air pocket in suction line.

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

9. Air leak in suction line.

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

11. Foot valve too small.

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

13. Mechanical defects:
Impeller clearance too great.
Impeller damage.

V—C. NOT ENOUGH PRESSURE.
*1. Speed too low.
2. Airor gases in liquid.
3. Impeller diameter may be too small.

4. Mechanical defects:
Impeller clearance too great.
Impeller damaged.

5. Wrong direction of rotation.

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

V—D. PUMP WORKS AWHILE
AND THEN QUITS.

1. Leaky suction line.

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



3. Air pocket in suction line.

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

5. Air or gases in liquid.

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

7. Impeller plugged.

V—E. PUMP TAKES TOO MUCH
POWER.

1. Speed too high.

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

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

4. Mechanical defects:
Shaft bent.

Rotating element binds.
Stuffing box too tight.

* Pump and driving unit misaligned.
5. Wrong direction of rotation.

V—F. PUMP LEAKS EXCESSIVELY
AT STUFFING BOX.

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

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

3. Packing is not right kind for liquid
handled.

4. Shaft sleeve scored.
V—G. PUMP IS NOISY.

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

2. Mechanical defects:
Shaft bent.

Rotating parts bind, arc loose or
broken.

Bearings worn out.
Pump and driving unit misaligned.

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

ceives full steam pressure.

SECTION VI—CARE AND MAINTENANCE

VI—A. LUBRICATION.

1. Grease Lubricated Bearings.

As specified in Section II—-A, bearings are
lubricated at the factory for 2000
hours or three months service. DO
NOT GREASE AT TOO FREQUENT
INTERVALS. It is suggested that ad-
ditional or replacement lubricant be
added only after 2000 hours operation
or at three months intervals.

Insert grease through the “Alemite”
fittings (193) into bearing housing
until grease appears through relief
fitting (113). DO NOT ADD ADDI-
TIONAL LUBRICANT AFTER
GREASE APPEARS THROUGH RE-
LIEF FITTING.

The lubricant should be renewed in the
housings at least once annually. This
should be done when annual over-
haul is made.



The ball bearing grease should be of a
sodium or lithium base, NGLI #2
consistency. DO NOT USE GRAPH-
ITE.

2. Oil Lubricated Bearings.
(a) Keep oiler bottle filled with correct
grade of oil. (See Section II-A).
Oiler will maintain constant oil level
in frame.
(b) Every four weeks, drain oil from
frame, and flush with kerosene. Refill

frame as directed in Section II-A.

(¢) If oiler adjustment is lost or disturb-
ed, reset as directed in Section II-A.

VI—B. REPACKING STUFFING
BOX.
(a) Loosen gland nuts and slide gland

along shaft out of stuffing box. Re-
move gland halves from pump.

(b) Remove the outer rings of packing
with the aid of a packing hook.
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(c) Remove lantern ring (105) by in-
serting a wire hook in the slots in the
outer edge of the ring and pulling
ring from box.

(d) Remove the three inner rings of pack-
ing with the aid of a packing hook.

(e) Remove all foreign matter from

stuffing box.

(f) Install stuffing box packing as de-

scribed in Section II-C.

VI—C. REPLACING SHAFT SLEEVE.

The shaft sleeve must be in good con-
dition to effectively seal the fluid through
the stuffing box.

1. Shut off and disconnect all piping in-
cluding seal piping to stuffing box if
supplied.

2. Drain liquid from pump.

3. Unscrew nuts from studs (356) in casing
and remove suction cover (182).

(continued on page 16)
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Sectional Views —Model 3755 Section VI-D

$IZES—with two casing wearing rings
2 x 2—7, 3 x 3—5, 1Y x 2—9, 2x2V/,—9, 21/ x 3—9, 2 x 3—7, 3 x 4—7,
4x5-7,5x5-7,6x6=9, 2/, x3—11,3x4—11, 4 x 6—11H, 8 x 811,
2l/3 x 3—13, 3 x 4—13, 4 x 6—13, 4'x 6—13L, and 6 x 8—13.

SIZES—with suction wearing ring only
1Y x 14=5 1Y x1%-7, 1Y% x
1%-8, 1% x 2-5, 24 x 2% -6,

ond 4 x 4-7

OIL LUBRICATED BEARING CONSTRUCTION
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Parts List,

Materials of Construction

and Parts Interchangeability Chart

MATERIAL INTERCHANGEABILITY BY GROUP AND CASING CLASS
irem | N REQD: GROUP S GROUP M GROUP L
PER PART NAME BZ. | ALL | ALL
Ne. PUMP FrTen |1RoN | B2 | & | & 2 @ .
= - - b - @ @ ol el -
100 1 CASING 1000 [1000 f1103 | = | 2 2| % - ! o~ I - O G B = o § ol lalz 5 ™
101 1 IMPELLER j03 oo J1103 | L [ 2l jole ||| lmja @ ldle|[d]|d]o]|é B | d]ad]|&] s
R R R R R R A R B B o - - - - - - e
182 1 SUCTION COVER 1000 | 1000 | 1103 —- - - - ~ o~ ™ -« —~ ~ o~ ~ ~ ~ m ”m " <« < < o " @ <« w0
103 1 WEARING RING—SUCTION Tio6 J1000 | 1106 | 1 | 1| 1| 2 | 3] 4516|785 |9[s{5s5[6]66|[6]6][11]10fir0]n]12]1i]i6
105 L LANTERN RING Ti02 |1oco [ 1102] S | 8] S| s|si sfsyis Lot
106 1 SET | STUFFING BOX PACKING “DIE FORMED s 1s| S| s|s]sjs]|s [
107 1 STUFFING BOX SPLIT GLAND 1106 10001106 | s s s| s s|sis]s I
m 1 BEARING HOUSING (GREASE LUBE) 1000 s |s|[s]s|s]s]s]s clu ]t
1A 1 BEARING HOUSING (OlIL LUB) 1000 s |s|s|[si{s]s]s]|s Ll
112 1 BALL BEARING—COUPLING END Steel
(GREASE LUB.) sls|s|s{s]|]s}|s]s Ll
112:A 1 BALL BEARING—COUPLING END Steel
(OIL LUBY) sts)s|slsists|s L]
113 2 GREASE RELIEF FITTING Steel Clol el oo lofofeolo e lefoetuo]efuo] oo oo e e e ]oefe]t
113A 1 OIL BREATHER FITTING Steel cletlcl clofoetlololo e oo ]efeluoelo]oelbe e oo fejuoeliety
122 1 SHAFT SAE 1112 s s]| s|s|s|{s{s]s L c]L
123 1 DEFLECTOR 102 Jiooo[1102[ s ys] s| sisjsls|s Ll e
126 1 SHAFT SLEEVE 1106 A151303 1106 | 5 | S| s] st s| s|s!s Lol
127 1 WEARING RING—DISCHARGE 1106 [ 1000 [ 1206 351 - | 4| —| 78 ]5 99| 9[e]e6 |13]e|is]ra]ofroftrinfie
168 1 BALL BEARING—INBOARD Stee)
(GREASE LUB) sis)ls|s]s|{sls L]
168-A 1 BALL BEARING—INBOARD (OIL LUB.) Steel s |s|s]| s BIERE 2 L e
178 1 IMPELLER KEY Alsi 303 s| s|[s]s]s|s]s 3 S0 3 L]
182 | SUCTION COVER (LISTED AFTER 101]ABOVE)
193 2 GREASE FITTING Steel Ttol ol vleleojcelolcojuote ool e oo ool o e oo fojiefe
199 1 IMPELLER WASHER AIST 303 s |s] s|] s|s|s|[s|s L]
228 1 FRAME (GREASE LUBE) 1000 s [s]| s} s|s|[s]s]s [
228-A 1 FRAME (OIL LUBE) 1000 s |s| s] s[s|s]|s] s} L] L]t
247 1 DRIP BASIN None [None [ 1103 [ s [s| s s s s|s]s|-m [N
248 1 OIL THROWER Stee! s|s| s| s|s| s]s]| st ClL
251 1 CONSTANT LEVEL OILER Steel and Glass T Tttt v vl v e i Ccle oo e ol oefoejuo]oefejuelebebogjur ot
304 1 IMPELLER NUT AISI 304 s s s S S 5 s s [ W L s L
332 1 GREASE OR OIL SEAL (COUPLING END) 5
333 1 GREASE OR OIL SEAL (INBOARD) slsps|s]s|sjstls ! i e 2 I
351 1 SUCTION COVER GASKET Non-Asbestos T 121 3] 1121411 ]5|6 71572189 [s[ea]eols]ejoa]sjwfnjels
353 2 GLAND STUD TaxcCrsweaiasiais] s 1 s) s| s ]85 sys]sfvivfurojelo et joiofe e bbbt
354 2 GLAND HOLDING WASHER Tagcersweaiasiare] L fv] ¢] tjcolojuejol vlol ol oo v e eje] e le jujvjue gt
355 2 GLAND STUD NUT Steel slsls| slslsls]s|cvole[oc]oloelefojfuofoeloejo]efoe]juofegt
356 Blo16 | STUDS & HEX NUTS Stee!
(Casing to Caver) 1| 2] vl 1|2l 22223 jeajef3|2{2|3|2]2]2}3]2]2:
361 1 RETAINER RING (Shaft) Steel s 1s] s|] sIs]s]s]s Lol
361-A 1 RETAINER RING (Brg. Housing) Steel 5 s|s]|s o clio] e
3708 4 HEX. HO. MACH. BOLTS Steel i
(Casing ta Frame) s{s]| s] s|s]s|s L]
370C[ 3t04 [HEX. HD. TAP BOLTS Steel
(8rg. Housing) s|sf{s|s|s]s]|s L]
3700] 3to4 |HEX. HD. TAP BOLTS Steel
(Brg. Housing) s|s| s} sis|s|s Ll
452 1 O RING Buna Rubber s S B s S H s L L
* WHITE METAL, GRAPHITE, LONG FIBRE Non-Asbestos
CONSTRUCTION DETAILS
WEIGHT—BARE PUMP BRONZE FITTED IN POUNDS n al 29 7 89 89 91 121 182 172 | 164 196 203 | 220 192 | 225 230 | 205 {257 | 250 | 225 [247 [S34 | 475 |500
CASING THICKNESS—MIN LA VT LA R IZSE BT L BVL LR VR i D YE U S V2 I 11675, 167 5/167]5716" | 3/87 | 3/8” | S/167 3/87 | 1427 |5/16% | 3187 {1/2" |5/16” |3/8" a8 |1727 vz
MAXIMUM DIAMETER SOLIOS 5/32|3/16 | 3,16 [S:16 | 1.4 1/2 | 5/8 | 5/8 174 14 7016 5,36 |11/32( 516 172 [1132 {118 | 112 (e [7i4 112 1ve |1va | 7/8 (7/8
ENERAL [ tMAXIMUM TOTAL WORKING PRESSURE PSI 150 150 150 | 150 15¢ 150 | 150 100 150 150 150 | 150 150 150 | 150 150 150 150 (150 | 150 159 100 | 100 150|150
r MAXIMUM TEST PRESSURE PSI 25 | 250 | 250 | 250 250 [ 250 | 250 150 250 {250 { 250 | 2% 250 | 250 [ 250 [ 2%0 250 | 250 | 250 | 2% 250 ji1so (150 | 250 [2%5¢
NUMBER OF WEARING RINGS 1 1 1 1 2 1 2 1 2 2 2 2 2 H 2 2 2 ? 2 2 2 2 2 2 H
SIZE PRIME TAPPING 1/4 14 174 | 2/4 3B | 38 112 12 3/8 1B | 348 12 14 [¥2) 12 1/4 s 12 12 | ye 1/2 [3a |34 |38 (V8
STUFFING BOX BORE 1-5/8 23/8 3
STUFF STUFFING BOX DEPTH 1-7/8 2-5/8 e
STUFFING BOX PACKING SIZE 1/4" Sq 3/8” Sa 3/8"
80X STUFFING BOX—NUMBER OF PACKING RINGS 5 5 6
WIDTH OF tANTERN RING 7i16 5/8 34
SHAFT DIAMETER AT IMPELLER 1116 1 18
SHAFT SHAFT DIAMETER IN STUFFING BOX 78 1-1/4 1-3/4
SHAFY DIAMETER AT COUPLING END 11,8 1-5/8 2-1/8
SHAFT SLEEVE O D. IN STUFFING BOX 118 1-5/8 2-1/4
ongs, [FBALL BEARING—COUFLING END MAC 306-SF or Equal MRC 309-SF or Equal B
I BALL BEARING—INBOARD MRC 206-SF or Equal MRC 209-SF or Equat &
MAX. LIQUID TEMP. (Without Cooting) 1B0°F
TEMP MAX. LIQUID TEMP. {With Quenching Gland} 220°F
LIMITS MAX. LIQUID TEMP. {With Water Cooled Frame) 250°F
MAX. LIQUID TEMP. (With Quenching Gland & W C Frame) I50°F
* MRC 313 SF OR EQUAL
§ Aev PART OF WHIGH MAY BE SUCTION PRESSURE 1000 CAST IRON CORRESPONDS TO ASTM A278-59T CLASS 25
1SINGLE SHIELDED GREASE LUBE. UNSHIELDED Ol LUBE
TYPICAL BRONZE ANALYSIS
NO. | Cu% | Sn% | Pb% | Zn% | NI% P%
1102 | 84-36 46 46 46 —- —_—
1103 a7 6 a5 175 0.75 —_
o6 | 84 | 8 s | — | — [1015




10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

Remove impeller nut (304) and impeller
washer (199) from shaft.

By use of a suitable puller similar to that
shown in Fig. 8 pull impeller from
shaft (Puller must push against shaft
as shown. Do not use a type that
pulls from casing). All impellers are
provided with two tapped holes to
facilitate use of a puller. If key (178)
remained in shaft remove it.

Remove stuffing box gland (107).

Remove bolts (370B) and pull casing
(100) from frame (228).

Remove stuffing box packing and
lantemn ring (105) from casing. Retain
lantern ring.

Loosen set screw in deflector (123)
until deflector will rotate on sleeve.

By use of a suitable puller similar to that
shown in Fig. 9, pull shaft sleeve
(126) from shaft. All deflectors are
provided with tapped holes to facili-
tate use of a puller.

Replace deflector on shaft and slide it
against frame.

Be sure shaft is clean. Place a few. drops
of oil on shaft and press new shaft
sleeve (126) on shaft, being sure
that sleeve keyway and shaft keyway
are in alignment.

Fasten deflector (123) to shaft sleeve
(126) by tightening set screw, being
sure that point of set screw enters
hole in shaft sleeve.

Slide lantern ring along shaft sleeve and
wire temporarily to deflector (123).

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

Replace impeller key (178) in shaft,
being sure that key enters keyway in
sleeve.

Slide impeller on shaft as far as possible.
Using a soft metal hammer, tap evenly

on center of impeller until shaft
threads protrude beyond impeller.
Push impeller on the remaining distance

with impeller nut (304) and washer
(199).
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20. Replace suction cover (182), gasket
(351) and nuts on studs (356).

21. Repack stuffing box with new packing
as directed in Section II-C (page 7).

22. Connect all piping.

23. Start pump as directed in Section III
{page 8).

VI—E. WEARING RINGS.

Casing wearing rings are provided for
both hubs of the impeller on some sizes and
only on the suction hub on others. Refer to
Section VI—D (page 14). These rings
allow a small clearance to be maintained
between the rotating impeller and the
stationary casing wearing rings. For proper
hydraulic performancs these clearances
should be maintained as indicated below.
Ring should be replaced when clearances
have worn to those listed under replacement
clearance.

Chart shows original clearances and sug-
gested replacement clearances as follows:

Ring Bore Diametrical Clearance, In.

Dia., In. Original Replacement
Under 2" dia. 0.010-0.014 { 0.020-0.024
2" to 2%" dia. 0.011-0.015] 0.021-0.025
2%" to 3%" dia.| 0.014-0.018 | 0.024-0.028
3%" to 4%'" dia.| 0.016-0.020 | 0.026-0.030
Over 4%'" dia. 0.018-0.022 | 0.028-0.032

To check ring clearances or for replace-
ment proceed as follows:
1. Shut off all piping and disconnect
suction piping.
2. Drain liquid from pump.
3. Unscrew nuts from studs (356) and re-
move cover (182) from casing.
If pump has only a suction wearing ring,
as indicated from Section VI—D, (page 14)
then check outside diameter of impeller hub
and inside diameter of casing wearing ring
in casing cover.
If pump is designed with two wearing
rings:
4. Remove impeller nut (304) and washer

(199).




B

5. By use of a suitable puller similar to that
shown in Fig. 8 pull impeller from
shaft. (Puller must push against
shaft as shown. Do not use a type
that pulls from casing). All im-
pellers are provided with two tapped
holes to facilitate use of a puller.

6. Check diameters of both hubs and rings.
If clearances are excessive, the rings
should be replaced. See recom-
mended clearance chart at left.

7. Remove rings from cover and casing.

8. Clean bore in which rings seat and press
new rings cvenly into place.

9. Replace impeller, washer, nut and casing
cover as directed in Section VI—C
16 through 23 (page 16).

VI—F. REPLACING IMPELLER.

1. Shut off all piping and disconnect
suction piping.

2. Drain liquid from pump.

3. Unscrew nuts on studs (356) and re-
move suction cover (182) from
casing.

4. Remove impeller nut (304) and im-
peller washer (199) from shaft.

5. By use of a suitable puller similar to that
shown in Fig. 8 pull impeller from
shaft. (Puller must push against
shaft as shown. Do not use a type
that pulls from casing). All im-
pellers are provided with two tapped
holes to facilitate use of a puller.

6. Check diameters of impeller hubs and
wearing rings to determine if new
rings are needed. Replace rings in
suction cover or casing if necessary.
Refer to recommended clearance
chart at left.

7. Slide new impeller on shaft as far as
possible.

8. Using a soft metal hammer, tap evenly
on center of impeller until shaft
threads protrude beyond impeller.
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9. Push impeller on the remaining distance

with impeller nut (304) and washer
(199).

10. Replace suction cover (182) and nuts
on studs (356).

11. Connect suction piping.

12. Start pump as directed in Section II1
(page 8).

VI—G. REPLACING SHAFT OR

BEARINGS.

For Grease Lubricated Bearings.

1. Shut off and disconnect all piping.

2. Drain liquid from pump.

3. Disconnect coupling.

4. Remove pump hold-down bolts and re-
move pump from bedplate.

5. Remove impeller as instructed in Sec-
tion VI—E and impeller key (178).

6. Remove gland assembly as instructed in
Section VI—B (page 13).

7. Loosen set screw in deflector (123).

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

9. Remove coupling key.

10. Remove machine bolts (370C) from
bearing housing (111).

11. Shaft and bearings can now be pulled
through coupling end of frame
(228).

12. To remove ball bearing-coupling end
(112) proceed as follows:
Using suitable pliers, remove the
bearing housing retaining ring
(361A) which is seated in the hous-
ing and shoulders against the outer
race of the bearing. The housing can
now be slipped over the bearings.
Remove the shaft retaining ring



(361) which is seated in the shaft
and retains the inner race of the
bearing. With the use of a suitable
bearing puller, which engages the
bearing on the inner race only, re-
move coupling end bearing (112).

13. To recmove ball-bearing inboard end
(168) slide a suitable pipe or slecve
ovcr shaft to bearing, being surc that
the pipe rests only on inner race. By
evenly tapping the free end of the
pipe, the bearing will be forced off
without damaging it or the shaft.
Inspect shaft and bearings. If shaft
is bent it must be straightened.
If necessary, replace the shaft.
Bearing should spin smoothly and
evenly. If bearings are not in first
class condition, they should be rc-
placed. If bearings are to be reused
they should be carefully cleaned

58824

182 100

103 304 199

EXPLODED ASSEMBLY
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with kerosene. The bearing housing
and the frame should also be flushed
and cleaned.

14. It is important that all parts are free

from dirt and grit while being as-
sembled. Note that these bearings
are shielded on one side to retain the
grease and they must be installed
properly as shown in Sectional As-
sembly Section VI—D.

15. To replace the ball bearing-inboard end

16. To

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

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



17.

18.

19.

20.
21.
22.

Carefully insert shaft, bearings and bear-
ing housing in frame. Remember to
place the deflector (123) on shaft
as it protrudes through grease seal
(332).

Be sure shaft is clean. Place a few drops
of oil on shaft and press sleeve (126)
on shaft, being sure that sleeve key-
way and shaft keyway are in align-
ment. Fasten deflector on sleeve by
tightening set screw, being sure that
point enters hole in sleeve.

Loosen bolts (370D) and push shaft
unit toward water end so that bear-
ing housing flange is against end of
frame.

Replace casing (100) and bolts (370B).
Replace impeller key (178) in shaft.
Slide impeller on shaft as far as possible.

71234

Size

Size

1% x 1325

Yis

2% x 3-9

1% x 1¥%2-7

Yie

1Y x 1%2-8

Y

12 x 2-5

2x2-7

2%2 x 2¥2-6

3x3-5

4x4-7

12 x 2-9

Y

2x2%-9

%2

2x3-7

2% x 3-13

3x4-7

3x4-13

4 x5-7

4x6-11H

4 x6-13

5x5-7

6x6-9

8 x 8-11

4 x6-13L

6 x 8-13
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23.

24.

25.

26.

27.

28.

29.

Using a soft metal hammer, tap evenly
on center of impeller until shaft
threads protrude beyond impeller.
Shaft must be held to prevent axial
movement during this operation.

Push impeller on the remaining distance
with impeller nut (304) and washer
(199).

Refer to impeller locating chart Fig. 11.
Adjust bolts (370D) and (370C)
evenly until distances between im-
peller and casing correspond to that
shown on chart.

Tighten evenly bolts (370C) and jam
nuts on bolts (370D).

Replace suction cover (182), gasket
(351) and nuts on studs (356).

To replace pump half coupling on shaft,
screw a 14" diameter stud approxi-
mately 114" longer than the length
of the coupling hub on Group “S”
pumps (a 33" diameter stud ap-
proximately 114” longer than the
length of the coupling hub on Group
“M” and “L” pumps) into the end
of the shaft. Insert the coupling key
in shaft. Put oil or white lead on the
shaft and in the coupling bore. Place
the complete pump half coupling in
position over the stud and align the
key with the keyway.

Place washers over the stud and
against the coupling hub and pull
coupling half on with a nut placed
on the stud. Locate the coupling
half in the same position on the shaft
as it was before dismantling.

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

30. Insert grease through “Alemite” fittings

31.

as directed in Section VI—A.
Connect coupling.



32. Connect piping as directed in Section
I-G.

33. Follow directions in Section III for
initial operating conditions and for
starting.

For Oil Lubricated Bearings.

1. A—Follow steps 1 through 4 as for grease
grease lubricated bearings.

3]

. A—Remove constant level oiler [251].

3. A—Turn down oil pipe [190]. Remove
drain plug and drain oil from oil
reservoir in frame [228-A].

4. A—Follow steps 5 through 12 as for
grease lubricated bearings.

5. A—Using a suitable bearing puller. Re-
move inboard ball bearing [168-A].

6. A—Loosen set screw in oil thrower [248]
and slide oil thrower off pump end
of shaft. Inspect shaft and bearings
as directed in second paragraph of
step 13.

7. A—To replace oil thrower [248] oil
shoulder on shaft lightly and slide
thrower on. Be sure that beveled side
faces coupling end of shaft. Slide
thrower on shoulder but do not
tighten set screw at this time.

8. A—Replace ball bearings as directed in
steps 15 and 16. Oil lubricated ball
bearings are unshielded.

9. A—Slide oil thrower [248] up against
inner race of inboard bearing
[168-A] and tighten set screw.

10. A—Complete assembly as in steps 17
through 33.

VI—H. REPLACING CASING.

1. Shut off and disconnect all piping in-
cluding the seal piping if supplied.

2. Drain liquid from pump.

3. Unscrew nuts from studs (356) and re-

move suction cover (182) from
casing.

4. Remove impeller nut (304) and impeller
washer (199) from shaft.

5. By use of a suitable puller similar to that
shown in Fig. 8 pull impeller from
shaft. (Puller must push against shaft
as shown. Do not use a type that
pulls from casing). All impellers are
provided with two tapped holes to
facilitate use of a puller.

6. Remove stuffing box gland (107).

7. Unscrew hex head machine bolts (370B)
and remove casing from frame.

8. Remove old packing and lantern ring
from stuffing box. Discard old pack-
ing but replace lantern ring on shaft
sleeve.

9. New casings are supplied with wearing
ring if design requires it.

10. Place new casing in position on frame,
insert and tighten hex bolts (370B).

11. Oil shaft and key.

12. Slide impeller on shaft and key as far
as possible.

13. Using a soft metal hammer, tap evenly
on center of impeller until shaft
threads protrude beyond impeller.

14. Push impeller on the remaining distance
with impeller nut (304) and washer
(199). Check impeller location as per
chart Fig. 11.

15. Replace suction cover (182), gasket
(351) and nuts on studs (356).

16. Connect all piping.

17. Repack stuffing box as directed in Sec-
tion II-C (page 7).

18. Start pump as directed in Section III
(page 8).
VI—I. SPARE PARTS.

To insure against possible long and costly
“down-time” periods, especially on
critical services it is advisable to
have spare parts on hand.
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1. One set of group parts should be main-
tained for every one to three pumps
of that particular group size in oper-
ation. Pumps of the same group size
have all parts interchangeable except
casing, suction cover, impeller and
wearing rings—see interchangeability
chart Section VI-D. The following
is a list of recommended group parts:

(a) Stuffing box packing (106)—1 set
required.

(b) Stuffing box gland complete (107)—
one required.

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

(d) Ball bearing-inboard (168)—one re-
quired.

(e) Shaft (122)—one required.

(f) Impeller key (178)—one required.
(g) Impeller nut (304)—one required.
(h) Impeller washer (199)—one required.
(j) Shaft sleeve (126)—one required.
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2. For each size pump it is suggested that

one set of wearing rings be main-
tained.

VI—]. INSTRUCTIONS FOR

ORDERING REPAIR PARTS.

Repair orders will be handled with the
minimum of delay if the following direc-
tions are followed:

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

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

2. Write plainly the names, part numbers

and material of the parts required.
These names and numbers should
agree with those on the sectional as-
sembly (Section VI-D page 14).

3. Give the number of parts required.

4. Give complete shipping instructions.



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:

&8 Helping minimize
parts inventories

& Delivering parts

= Providing
maintenance
consultation service

AVCI“Ob""’Y A nationwide, computer-controlled
distribution network backed by factory programs

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

B 11T EEE
i} T T [
7 RS

o 4 = R

e, (SaterdinsStey tes
(= 8 aps S aby,
1
Fin

'

Fi

o3 A
N s

Ry 12 CANRE AW

k!
J
J

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 original quality and sometimes better if design
or material improvements have been made.

GOULDS PUMPS

CPARTS

GOULDS PUMPS, INC.

SENECA FALLS NEW YORK 13148

8322-EL SUP. 7704-EL 508 Fantecin LS A






