











INSTALLATION OF BACK PULL-OUT 4. Install casing stud nuts (425).

ASSEMBLY IN CASING 5. Inspect gap between seal chamber cover/stuffing box

1. Install new casing gasket (351) on gasket surface of cover (184) and casing (100) and adjust casing stud
nuts (425) as necessary to make gap uniform.

casing (100).

6. Tighten casing stud nuts (425) uniformly, using
alternating pattem, until seal chamber cover/
stuffing box cover (184) is in metal-to-metal
contact with the casing (100). Tighten each nut to
torque value shown in Table 11.

2. Replace back pull-out assembly in casing (100)
using lifting sling through bearing frame or other
suitable means (Fig. 72).

7. Check for free tuming. If rubbing or excessive drag
is detected, determine cause and correct.

ADDITIONAL ASSEMBLY

1a. (Non-cartridge type mechanical seal). Install
mechanical seal gland stud nuts (355).

1b. Tighten nuts evenly using alternating pattern and
torque to value shown in Table 11.

|
4—:—1;-—-%-—
| 1c. Check for free tuming. If rubbing or excessive drag
is detected, determine cause and correct.

2. (Packed Box). Install stuffing box packing as
described in Operation section (Fig. 12 and 13).

Fig. 72

3. Replace coupling spacer, coupling guard and
auxiliary piping, tubing and equipment that were
removed during preparation for disassembly.

3. Slide back pull-out assembly into proper position in
casing (100) by loosening jacking bolts (418) evenly.

4. Lubricate bearings as described in Preventive
Maintenance section.

ASSEMBLY TROUBLESHOOTING

Symptom Probable Cause Remedy

Excessive shaft end play. Bearing internal clearance too great. Replace bearings with correct type.

Thrust bearing end cover loose, Tighten screws.
Excessive shaft/sleeve runout. Shatt sieeve worn. Replace.

Shaft bent. Replace.
Excessive bearing frame flange runout. Shaft bent. Replace.

Bearing frame flange distorted. Replace.

i | chambe stuffing bo! not .

Excessive seal chamber cover/stuffing box ?;ap:ﬂ; smeat;(%‘;eZam e.ng X cover Replace or remachine.
cover runout.

Corrosion or wear. Replace or remachine.
Excessive impeller wear ring runout. Bent shatt Replace.

Improper machining of wear ring. Replace or remachine.
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PARTS LIST WITH MATERIALS OF CONSTRUCTION

3. _Quantities of casing studs and nuts:

1. For S-6 construction, if temperature exceeds 350°F (177°C) or if boiler feed service, material is 2244.
2. [Itimpeller wear rings and seal chamber cover wear rings are furnished, quantity is 6. If those parts are not furnished, quantity is 3.
7and9in.-12; 11and 13in. - 16; 16in.- 20; 21 in. - 24

Qty per Construction - AP| Designation
ltem Part Name Pump| S1 | 83 [S4 | S5 | 6 | SO C6 | A-8 [A-8 Modified]
100 | Casing 1 1 1234 . 1296
101 | Impeller 1 [1000[1007 ] 1212 | 1222 | 1119 1222 1265
105 | Lantern Ring 1 1001 1296
106 | Packing 1 Set PTFE/Graphite
107 | Gland - Packed Box 1 1212 1296
1109A| Thrust Bearing End Cover 1 1000 (1212 optional)
112 | Ball Bearing - Thrust 1 pair Steel
113A| Breather 1 Zinc Plated Steel
114 | OilRing 2 1104
119A| Radial Bearing End Cover 1 1000 (1212 optional)
122 | Shaft 1 2238 (Note 1) 2154 2244 | 2229
123 | Deflector - Radial 1 1101
123A[ Deflector - Thrust 1 1101
125 | Throat Bushing - Seal Chamber Cover 1 [ 1001 [ 1007 [ 1001 | 2044 2150 244 | 2229
126 | Shatt Sleeve 1 2229 2154 2229
136 | Bearing Locknut 1 Steel
164 | Wear Ring - Casing 1| 1001 [ 1007 [ 1001 | 1232 [ 1119 [ 1232 [6983] 1265
168 | Ball Bearing - Radial 1 Steel
178 | Impeller Key 1 2226 2151 2226 2229
184 | Seal Chamber Cover 1 1212 1234 1296
198 | Impeller Screw 1 2239 2154 2229
199 | Impeller Washer 1 2210 2154 2229
1199A | Impeller Lockwasher 1 3211 3250 3211
202 | Wear Ring - Impeller 1 1001 | 1007 | 1001 1299 1119 1299 6983 1265
203 | Wear Ring - Impeller 1 1001 | 1007 | 1001 1299 1119 1299 6983 1265
211 | Gasket - Shaft Sleeve 1 Synthetic Fiber
222 | Set Screw - Deflector 2 2229
229E | Set Screw - Stationary Wear Ring Note 2 2229 [ 2154 ] 2229
223 | Qil Ring Retainer 1 2210
228 | Bearing Frame 1 1000 (1212 optional)
230 | Wearing Ring - Seal Chamber Cover 1| 1001 [ 1007 [ 1001 | 1232 [ 1119 [ 1232 [e983[ 1265
248 | Qil Thrower 1 Polyurethane
250 | Gland - Mechanical Seal 1 1212 [ 1234 | 1296
251 | Qiler w/Wire Guard (not shown) 1 Glass/Metal
252 | Packing Gland Throttle Bushing 1 1101
320 | Set Screw - Impeller Wearing Ring Note 2 2229 2154 2229
351 | Gasket - Casing 1 Spiral Wound 316SS  Inconel/PTFE | Spiral Wound 316SS
353 | Stud - Gland 4 2239 2154 2239 2229
355 | Nut - Gland Stud 4 2239 2154 2239 2229
356A| Stud - Casing Note 3 2239 2154 2239
358 | Plug - Casing Drain 1 2210 2246 2229
358A| Plug - Seal Chamber Cover Flush 1 2210 2246 2229
358B| Plug - Water Jacket 2 2210 2246 2229
358D Plug -Casing Vent i 2210 2246 2229
358E | Plug - Qil Ring Inspection 1 2210
360 | Gasket - Radial Bearing End Cover 1 Vellumoid
360Q| Gasket - Mechanical Seal Gland 1 Spiral Wound 316SS Incone/PTFE| Spiral Wound 316SS
360U | Gasket - Water Jacket Cover 1 Synthetic Fiber
370H! Screw - Bearing Frame/Seal Chamber Cover| 4 2210
370N | Screw - Thrust Bearing End Cover 5 2210
370P) Screw - Radial Bearing End Cover 5 2210
371D] _Screw - Water Jacket Cover (Packed Box) 2 2210 [ 2154 | 2229
| 382 | Bearing Lockwasher 1 Steel
408A| Plug - Oil Drain 1 Steel w, etic Insert
412 | O-ring - Thrust Bearing End Cover 1 Buna N
412S8| O-ring - Water Jacket Cover 1 Viton
415 | Jam Nut - Gland Stud (Packed Box) 2 2210 | o154 | 2229
418 | Bolt - Jacking 4 2210
425 | Nut - Casing Stud Note 3 2239 [ 2154 | 2239
1469A| Dowel Pin 2 Steel
490 | Water Jacket Cover 1 3201
NOTES:
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CONSTRUCTION CROSS REFERENCE CHART
APl
Designation Materials (Case/Trim)
§1 Steel / Cast Iron
$-3 Steel / Ni-Resist
S4 Steel / Steel with Cast Iron Rings
S5 Steel / Steel with 12% Chrome Rings
S-6 Steel / 12% Chrome
S9 Steel / Monel
C-6 12% Chrome / 12% Chrome
A8 316LSS / 316LSS with Hard Faced 316SS Rings
A-8 Modified 316LSS / 316LSS

MATERIAL CROSS REFERENCE CHART
Goulds Pumps
Material Material Code ASTM Other
Cast Iron 1000 A48 Class 25
Cast Iron 1001 A48 Class 20
Ni-Resist 1007 A436 Type 2
Brass 1101 B584 UNS C83600
Brass 1104 B584 UNS C93200
Monel 1119 A494 Grade M-35-1
Carbon Steel 1212 A216 Grade WCB
12% Chrome 1222 A743 Grade CA-6NM
12% Chrome 1232 A743 Grade CA-15
12% Chrome 1234 A487 Grade CA-6NM
316LSS 1265 A743 Grade CF-3M
316LSS 1296 A351 Grade CF-3M
12% Chrome 1299 A743 Grade CA-15
Monel 400 2150 B164 Class A UNS N04400
Monel 400 2151 B164 Class A UNS N04400
Monel K-500 2154 Federal QQ-N-286-A
Carbon Steel 2210 A 108 Grade 1211
303SS 2226 A 582 Type 303
316SS 2029 A 276 Type 316
4140 Steel 2238 A434 Grade 4140 Class BC
4105S 2244 A276 Type 410
316SS 3211 A240 Type 316
Monel 400 3250 B127 UNS N04400
Colmonoy #6 on 1265 6983
FASTENERS/PLUGS
Material Goulds Pumps Material Code ASTM
Carbon Steel 2210 A307 Grade B
316SS 2229 A193 Grade B8M
4140 Steel ' 2239 A193 Grade B7, A194 Grade 2H
410SS 2246 A193 Type B6
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Model 3700

222 370N 109A 412 136 382 112 114 248 114 122 178 168
L=
123A SET
SCREW

222E 203

418 184 358B 125 230 320

480 4128 360U 425
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228 223 358E 113A 119A 360Q

211 126 383(R)
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SPARE PARTS

RECOMMENDEDSPAREPARTS . . . . . .. .......... C e e 61
INTERCHANGEABILITY . ... .................

When ordering spare parts, always state Goulds serial number, and indicate part name and
item number from relevant sectional drawing. It is imperative for service reliability to have a
sufficient stock of readily available spares.

RECOMMENDED SPARE PARTS

It is suggested that the following spare parts be stocked, where applicable:

e Lantern Ring (105) e Shaft Sleeve Gasket (211)

e Stuffing Box Packing (106) e Set Screws (222E)

e Packing Gland (107) e Seal Chamber Cover/Stuffing Box Cover Wear
e Thrust Bearing (Duplex Pair) (112) Ring (230)

e Oil Rings (114) e Mechanical Seal Gland w/Throttle Bushing (250)
e Stuffing Box Bushing (125) e Packing Gland Throttle Bushing (252)

e Shaft Sleeve (126) e Casing Gasket (351)

e Bearing Locknut (136) o Radial Bearing End Cover Gasket (360)

e Casing Wear Ring (164) e Mechanical Seal Gland Gasket (360Q)

e Radial Bearing (168) o Water Jacket Cover Gasket (360U)

e Impeller Screw (198) o Bearing Lockwasher (382)
e Impeller Washer (199) * Mechanical Seal (383)

o Impeller Lockwasher (199A) e Thrust Bearing End Cover O-ring (412)

e Impeller Wear Ring - Casing Side (202) e Water Jacket Cover O-ring (4125)

o Impeller Wear Ring - Cover Side (203)

For critical services, the following parts should also be stocked:

o Impeller (101) o Radial Deflector (123)
e Thrust Bearing End Cover (109A) e Thrust Deflector (123A)
¢ Radial Bearing End Cover (119A) o Impeller Key (178)

e Shaft (122)

An alternative approach is to stock a complete back pull-out assembly. This is a group of
assembled parts which includes all but the casing and coupling.
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INTERCHANGEABILITY

1x2-11A/B/C

X4-7N
x6-7N
X6-7N
X6-7L
1x2-9N
1:x3-9
11x3-9N
xX4-9
x4-9N
X6-9
x6-9N
X6-9
x6-9N
1#x3-11
13x3-11N

P
R

11x3-7
x4-7
X6-7
X6-7

~
m fal

N

~— ™ ™ < < <t -~ (3] QY ™ ™ < <

6
6
6
@
o
6
6
6
6
6
6
6
6
6
6
6
@
6
6
@
6

Seal
Chamber
Cover
g

7I
€

9 n

g
11"

Mechanical
Seal

MODEL 3700
62

S GROUP

Power End



INTERCHANGEABILITY
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INTERCHANGEABILITY
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APPENDIX |

INSTALLATION AND DISASSEMBLY INSTRUCTIONS FOR
GOULDS ANSI B15.1 COUPLING GUARDS

2. Ifthe coupling hub diameter is larger than the
diameter of the opening in the end plate (234B),
remove the coupling hub.

3. Remove three thrust bearing end cover/bearing
frame screws (370N) as indicated in Fig. I-B.

Simplicity of design allows complete assembly of the
coupling guard, including the end plate (pump end), in
about fifteen minutes. If the end plate is already in

place, assembly can be accomplished in about five
minutes. Fig. I-A shows the coupling guard components.

@ i
o === 234B
[4) (<]
370N
° S~ - THESEEM%%ELTS
END PLATES 5018 S~
234A 2348B COUPLING GUARD Fig. I-B

(DRIVER END) (PUMP END) HALF (2 REQ.)

’ 4. Align the end plate (234B) to the thrust bearing
7N end cover (109A) so that the two slots in the end
@ plate align with the bolts remaining in the end
NS cover, and the three holes in the end plate align

3/8-16 NUT (3 REQ.) 3/8 WASHER (6 REQ.) with the holes in the end cover.

5. Replace the three thrust bearing end cover/bearing
frame bolts (370N) and torque to values provided
in Table 11.

3/8-16 x 2 HEX HEAD BOLT (3 REQ.) . )
Fig. I-A 6. Replace coupling hub (if removed) and spacer

portion of coupling. Refer to coupling
manufacturer’s instructions for assistance.

INSTALLATION

Remove spacer portion of coupling. Refer to coupling
manufacturer’s instructions for assistance.
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7. Spread opening of coupling guard half (501B)
slightly and place over pump end plate (234B) as
shown in Fig. I-C.

ANNULAR GROOVE

The annular groove in the guard is located around the
end plate as indicated in Fig. i-D.

8. Place one washer over bolt and insert bolt through
round hole at front end of guard half (501B).

9. Place a second washer over exposed end of bolt.
10. Thread nut onto exposed end of bolt and tighten firmly.

The proper sequence of components is shown in
Fig. I-E; an assembled unit is shown in Fig. I-F.
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WASHER
Fig. I-E
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Fig. I-F

11. Spread opening of remaining coupling guard half
(501B) slightly and place over installed coupling
guard half so that annular groove in remaining
coupling guard half faces the driver as indicated
in Fig. I-G. .

ANNULAR
GROOVE
ey

DRIVER




12. Place end plate (234A) over driver shaft as
indicated in Fig. I-H. Locate the end plate in the
annular groove at the rear of the coupling guard
half (501B).

234A

DRIVER

«§mmmm SLIDE TOFIT

13. Repeat steps 8-10 for rear end of coupling guard
half (501B), except that nut should be finger
tightened only.

14. Adjust length of coupling guard to completely cover
shafts and coupling as shown in Fig. |-l by sliding
rear coupling guard half (501B) towards motor.

15. Repeat steps 8-10 for center slots in coupling guard.
16. Tighten all nuts on the guard assembly firmly.

DISASSEMBLY

The coupling guard must be removed for certain
maintenance and adjustments to the pump, such as
adjustment of the coupling. The coupling guard
should be replaced after maintenance is completed.

e coupl, removed.

Remove nut, bolt, and washers from center slotted
hole in the coupling guard assembly.

Slide driver end coupling guard half (501B) towards
pump (Fig. I-1).

Remove nut, bolt, and washers from driver coupling
guard half (501B).

Remove driver end plate (234A) (Fig. |-H).

Spread opening of driver coupling guard half
(501B) slightly and lift over remaining coupling
guard half (Fig. I-G).

Remove nut, bolt, and washers from remaining
coupling guard half (501B).

Spread bottom of coupling guard half slightly and
lift off pump end plate (234B) (Fig. I-C).

This completes disassembly of the coupling guard.
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APPENDIX I

DIAL INDICATOR (RIM-AND-FACE) ALIGNMENT PROCEDURE

Appendix Il details the procedure to be followed
when using the dial indicator (rim-and-face) method of
aligning pump and motor shafts.

Other alignment methods (reverse dial indicator, laser)
are acceptable. Maximum allowable misalignment criteria
for these methods is shown in Table 1.

Good alignment is achieved when the dial indicator
readings as specified in this alignment procedure are
equal to .002 in. (0.05 mm) Total Indicator Reading
(T.L.R.) or less when the pump and driver are at
operating temperature (Final Alignment).

SETUP

1. Mount two dial indicators on the pump coupling half X
so they contact the driver coupling half Y (Fig. lI-A).

P

3T

- -

Y
(MOTOR END)

X i
(puvP Eno)  Fig. II-A

2. Check setting of indicators by rotating coupling half
X to ensure indicators stay in contact with
coupling half Y but do not bottom out. Adjust
indicators accordingly.

MEASUREMENT

To ensure accuracy of indicator readings:

1. Always rotate both coupling halves together so
indicators contact the same point on coupling half
Y. This will eliminate any measurement problems
due to runout on coupling half Y.

2. Take indicator measurements with driver foot
hold-down bolts tightened. Loosen hold-down
bolts prior to making alignment corrections.

3. Take care not to damage indicators when moving
driver during alignment corrections.

ANGULARALIGNMENT

A unit is in angular alignment when indicator A
(angular indicator) does not vary by more than .002
in. (0.05mm) as measured at four points 90° apart at
operating temperature.

Vertical Correction (Top-to-Bottom)
1. Zero indicator A at top dead center (12 o’clock) of
coupling half Y (Fig. lI-B).

2. Rotate indicators/coupling halves to bottom dead center
(6 o'clock). Observe needle and record reading.

()

L&

_th
HH 7?1 HHE
ADD OR REMOVE SHIMS OR
ADJUST WEDGES AS REQUIRED Fig. II-B

3a. Negative Reading - The coupling halves are
farther apart at the bottom (6 o’clock) position
than at the top (12 o'clock). Correct by either
installing additional shims or adjusting wedges or
leveling screws near the center foundation bolts
in order to raise the center of the baseplate
(Fig. 11-B). See Notes A and B.

3b. Positive Reading - The coupling halves are
closer at the bottom (6 o’clock) position than at
the top (12 o'clock) position. Correct by either
removing shims or adjusting wedges or leveling
screws near the center foundation bolts in order
to lower the center of the baseplate (Fig. 11-B).
See Notes A and B.
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G alowed b0

4. Repeat steps 1 through 3 until indicator A reads
.002 in (0.05 mm) or fess.

Horizontal Correction (Side-to-Side)
1. Zero indicator A on left side of coupling half Y, 90°
from top dead center (9 o’clock, Fig. II-C).

2. Rotate indicators/coupling halves through top dead
center to the right side, 180° from the start (3
o’clock). Observe needle and record reading.

3a. Negative Reading - The coupling halves are
farther apart on the right (3 o’clock) side than the
left (9 o’clock) side. Correct by sliding the shaft
end of the driver to the left or the opposite end to
the right (Fig. 1I-C).

m il
A
Y X
0T 0T

3b. Positive Reading - The coupling halves are closer
together on the right (3 o’clock) side than the left
(9 o'clock) side. Correct by either sliding the shaft
end of the driver to the right or the opposite end
to the left (Fig. II-C).

4. Repeat steps 1 through 3 until indicator A reads
.002 in. (0.05 mm) or less.

5. Re-check both horizontal and vertical readings to
ensure adjustment of one did not disturb the
other. Correct as necessary.
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PARALLEL ALIGNMENT

A unit is in parallel alignment when indicator P
(parallel indicator) does not vary by more than .002 in.
(0.05 mm) as measured at four points 90° apart at
operating temperature, or when the shaft centerlines
are within the recommended cold setting criteria as
shown in Table 1I-1.

Table II-1
Cold Setting of Parallel
Vertical Alignment
Driver Type Set Driver Shatt

.002 - .004 in. LOW
(0.05- 0.10 mm LOW)

Follow driver manufacturer's
recommendations

Electric Motor

Turbine, Engine, efc.

Vertical Correction (Top-to-Bottom)
1. Zero indicator P at top dead center (12 o'clock) of
coupling half Y (Fig. II-D).

2. Rotate indicator/coupling halves to bottom dead center
(6 o'clock). Observe needie and record reading.

3a. Negative Reading - Coupling half X is lower than
coupling half Y. Correct by removing shims of
thickness equal to half of the indicator reading
from under each driver foot (Fig. 11-D).

3b. Positive Reading - Coupling half X is higher than
coupling half Y. Correct by adding shims of
thickness equal to half of the indicator reading
under each driver foot (Fig. 1I-D).

4. Repeat steps 1 through 3 until indicator P reads
.002 in. (0.05 mm) or less when hot, or per Table
II-1 when cold.



Horizontal Correction (Side-to-Side) COMPLETE ALIGNMENT

1. Zero indicator P on left side of coupling half Y, 90° A unit is in complete alignment when both indicators A
from top dead center (9 o'clock, Fig. II-E). (angular) and P (parallel) do not vary by more than

2. Rotate indicator/coupling hubs through top dead -002 in. (0.05 mm) as measured at four points
center to the right side, 180° from the start (3 90° apart when pump and driver are at operating
o’clock). Observe needle and record reading. temperature.

3a. Negative Reading - Coupling half Y isto the leftof 1. Zero indicators A and P at top dead center
coupling half X. Correct by sliding driver evenly (12 o’clock) of coupling half Y.

to the right a distance equal to half of the indicator

reading (Fig. II-E). 2. Rotate indicator to the bottom dead center

(6 o'clock). Observe the needles and record the
3b. Positive Reading - Coupling half Y is to the right readings.
of coupling half X. Correct by sliding driver
evenly to the left a distance equal to half of the
indicator reading (Fig. II-E). 4, Zero indicators A and P on the left side of coupling
half Y, 90° from top dead center (9 o’'clock).

3. Make corrections as outlined previously.

5. Rotate indicators through top dead center to the
[111 M right side, 180° from the start (3 o’clock).
° ° P Observe the needies and record the readings.

6. Make corrections as outlined previously.

7. Recheck both vertical and horizontal readings to

Y X ensure adjustment of one did not disturb the
other.
|_© o 0
Ul 11 8. Correct as necessary.

4. Repeat steps 1 through 3 until indicator P reads
.002 in. (0.05 mm) or less.

5. Re-check both horizontal and vertical readings to
ensure adjustment of one did not disturb the
other. Correct as necessary.
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HOW TO ORDER PARTS

When ordering parts call
1-800-446-8537
or your local Goulds Representative

EMERGENCY SERVICE

Emergency parts service is available
24 hours/day, 365 days/year . . .
Call 1-800-446-8537
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