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JACKSONVILLE, NORTH CAROLINA 28540




¢\

UEPH
Camp Lejeune, North Carolina
N62470-87-C-2244

Comments for Transmittal # 32

Electrical changes required for proper installation of 1ift
station equipment.

The following changes are necessary to accommodate the Tift
pumps. We had provided starters and two circuits, but the pumps
are being furnished with starters in a control panel, and require
only one circuit.

Reference Sheet E-8, Upper Level Floor Plan.

Delete the two size 3 starters shown for Pumps

1 and 2. Indicate a control panel with built-in
starters furnished with pumps. Delete circuits LP-6&7
and provide one circuit at 175 amps, 3 pole, 10,000

AIC, 3 #1, 1 #6G, 1%-inch conduit for control panel.
From control panel to each pump run 3 #4, 1 #8G, 1%-inch
conduit. Run circuit LS-3 to control panel for control
power. Also provide 2 #12, 1 #12G between control panel
and remote light.

Change circuit breaker serving sump pump (LP-4) from
15 to 20 amps.

Provide suitable receptacle for connection of sump pump.

Reviewer
Dale V. Thompson, P.E.
J. N. Pease Associates
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ENGINEERED PRODUCTS DIVISION

926 2ND STREET N.E. -+ P.O. BOX 2504 - HICKORY, N.C. 28601
704/324-9705

SUBMITTAL DATA

DATE: March 26, 1984

PROJECT: Unaccompanied Enlisted Personnel Housing
IFB-N62470-82-B-2244

LOCATION: USMC Base Camp Lejeune, North Carolina

ENGINEER: J.N. Pease & Associates

CONTRACTOR: Ramsey Air Conditioning Company

SUBJECT: SEWAGE LIFT PUMPS AND CONTROLS AND SUMP PUMP

DESCRIPTION:

CONDITIONS: 500 GPM @ 54'TDH

RPM: 1165

ROTATION Clockwise

Two (2) Fairbanks -Morse 4" x 6" Figure B5413 T-30 vertical dry
pit sewage pumps with:

A.
B.
C.
D.
E.
F.

G.
H.

La

Certified performance tests

Stainless steel impeller and case wear rings

Packing box with Z.F. grease seals

WVA-41 and WVB-41 flexible shafting

W41-17 steady bearings

Shaft guards and mounting kit guards are

4' long

Motor ring bases

General Electric 15 HP, 3-60-208 volt, 1165 RPM vertical
solid shaft motors, frame C284HP10

Spare parts:

1. One (1) set of bearings

2. One (1) set of wear rings

3. One (1) shaft sleeve

One (1) Mellis Duplex control, bubbler type complete as
specified (bubbler line to wet well not included)

- One Zoeller Model M139 submersible sump pump with 15°'

of cord designed for 25 GPM @ 17'TDH for 1-60-120 volt
operation. Sump pump is bronze.
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ENGINEERED PRODUCTS DIVISION

926 2ND STREET N.E. + P.O. BOX 2504 * HICKORY, N.C. 28601
704/324-9705

March 29, 1984

Ramsey Air Conditioning
P.Q. Box 1333
Jacksonville, NC 28540

Subject: CERTIFICATION OF EQUIPMENT FURNISHED BY PUMP AND
LIGHTING COMPANY ENGINEERED PRODUCTS DIVISION FOR:
Project: Unaccompanied Enlisted Personnel Housing
IFB-N62470~82-B-2244
Camp Lejeune, North Carolina
UsSMC
Sewage Lift Pumps and Controls

' EQUIPMENT TO BE BY PUMP AND LIGHTING COMPANY, ENGINEERED PRODUCTS
DIVISION.

Equipment: Two (2) Fairbanks Morse 4" x 6" Figure B5413 T30
Dry Pit Sewage Pump
Flexible Shafting
General Electric Motors
Spare Parts
Duplex Control
Sump Pump

This is certification that the above equipment to be supplied
by our company is in compliance with the specifications, perfor-
mance and material for Project IFB-N62470-82-B-244. We are, to
the best of our knowledge, in complete compliance with the
specifications.

If you need additional information or service, please contact us.

Very truly yours, - Subscribed and sworn before

me this 29 day of March, 1984.
PUMP AND LIGHTING COMPANY : R.M. Wilkinson did personally
ENGINEERED PRODUCTS DIVISION aimear NeREE-me

Notary

R.M. Wilkinson S % =
Division Manager : 9Ly .22 nd §+/\b KN4
$£411a6¢¢ "0 P SN

dress A
My commission expires D% A X5 B |2€L
o %
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VERTICAL
NON-CLOG PUMPS

Environ
P. O. Drawer 2335

Hickory, North Caro.ina 28601

Telephone 704 - 322-7003
PUMP & LIGHTING CO.
ENGINEERED PRODUCTS DIV.

P. 0. BOX 2504
HICKORY, G 28603
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Typical Applications:
« Sewage and Water
« Industrial Wastes
* Drainage
» Foods

SHAFT - High quality alloy
steel accurately machined and
furnished with a renewable cor-
rosion and wear resistant stainless
steel sleeve.

FRAME - Rugged cast iron one
piece design to house bearings
and shaft.  Grease lubricated
anti-friction bearings are located
in a dust proof housing.

ADAPTER - One piece cast iron
with integrally cast stuffing box
that can accommodate either
packing or mechanical seals.

CASING - One piece cast iron
with tangential discharge, clea

out opening for inspection anr'
clean-out, discharge gauge con-
nections.

IMPELLER - Enclosed two-port
or bladeless, non-clog one piece
cast iron impeller designed to
pass large solids. Clearance be-
tween impeller and fronthead is
externally adjustable to provide
sustained performance.

FRONTHEAD - One piece cast
iron located between the base
and casing, is designed to guide
the liquid flow into the impeller.

SUCTION ELBOW - One piece
cast iron bolted directly to front-
head has a contoured clean-out
port and gauge connection.

BASE - Rugged heavy duty
fabricated steel base bolted di-
rectly to the casing.

COUPLING GUARD - Ar
movable guard that covers tl‘b
coupling is provided for safety.
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5411C, 5412C and 5413C (Combination Base Elbow) |\
| =
Pump | Suction cp
Size | Size N . e - " VS x.l
o [ I/
2 2 20 6% 5Y% 40%,, 18 9 4%, - /&
TEr 20 | 7% | 5% | 407, | 18% | 0% | 5% Jl -
i3 20 | 8. | 6% | 41, | 18% | 1 | 13% T —h
54712 I ™
2 2 20 8 6% 39 16% 9%, 4', b A .]'
3 3 20 9 7% 39, 167% 10% 5%
4 4 gﬂ 10 77 40 ¥ 17% 11%, 13%,
5413 i
3 3 24 1" 7% 51, 23%, 1" 5% v
2 a 24 12 9 52y, | 24Y, w1 19 [}
5 5 24 13 9%, 531, 28°, 14°, 7%
6 8 24 12 9 53% 24°/, 17 8
541
4 5 30 14°, 10% 9% 1250 ] 14" 1%
5 6 30 16 | 1% | 60%,| 26% | 147% | 10 @ DISCHARGE
3 3 30 17 | 127,,| 60% | 26% | 16% 3 {U
8 10 30 18 14 61%, 27 18% 1
541
8 8 42 21 19°, 677 337 19% 9 -
10 |10 42 24| 177 | 68% % |23 12 F——————:J
5416
5 8 30 14 2% 593, | 25'5,.| 18%. i -
6 10 42 147, 125, 67%, 346 | 23°% e 1" vD
8 12 42 21 19°, 677, 337 22, 12
5411C, 5412C and 5413C (Combination Base Elbow) & sucTion
4 4 20 8’ 67 a1 18 12 107 ¢
4 4 20 10 7% a4 17% | 1% | 10% 1
4 4 20 12 9 467, 17%% 117 10% } A

These dimensions are approximate and not to be used for installation purposes.
CP dimension will vary with bearing frame size.

Fairbanks Morse

Pump Division

Colt Industries

KANSAS CITY

3601 Fairbanks Avenue
Kansas City, Kansas 66110
(913) 371-5000
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B5410 AND B5410C
VERTICAL DRY-PIT NON-CLOG PUMPS

108 MATERIAL SPECIFICATIONS
“re—
5411 Thru 5418
STANDARD FITTED (SF) PUMPS
' ool DESCRIPTION MATERIAL SPECIFICATION (1)
1 IMPELLER CAST IRON A48-CL30
4 SHAFT StainLese Sresr | 416 SS
9 CAPSCREW, IMPELLER STEEL SAE BOLT STEEL
9A | WASHER, IMPELLER STEEL AISI-1215
10 RING, WATER SEAL TEFLON TEFLON
A296-CA15 OR A276410
14 SLEEVE, SHAFT STAINLESS STEEL (MFG. OPTION) 300-350
BRINELL
15 BASE CAST IRON A48- cL3D
19 GLAND HALF CAST IRON A48-CL30
30 VOLUTE CAST IRON A48-CL30
33 FRONTHEAD CAST IRON A48-CL30
34 ADAPTER, FRAME CAST IRON A48-CL30
aa SUCTION ELBOW CAST IRON A48-CL30
~ 90 FRAME CAST IRON A48-CL30
102 KEY, IMPELLER STEEL AISI-1018
126A DEFLECTOR, INNER RUBBER NEOPRENE
1268 DEFLECTOR, OUTER RUBBER NEOPRENE
139 HOUSING THRUST BEARING CAST IRON A48-CL30
140A | SEAL, INNER GREASE - -
154 GASKET, ELBOW TAG BOARD D1170G3111
156 GASKET, VOLUTE TAG BOARD D1170-G3111
| COMGR, THRUST-BEARNG-HOUGHNG—— —CASTHION- AdRLran
150A | SEAL, OUTER GREASE & &
‘ 161 LOCKNUT, BEARING STEEL SAE BOLT STEEL
162 LOCKWASHER, BEARING STEEL AISI-1215
163 BEARING, INNER STEEL -
168 BEARING, OUTER STEEL =
202 COVER, VOLUTE HANDHOLE CAST IRON OR STEEL :‘Jgg_‘-gggg‘}m GR.D
203 GASKET, VOLUTE HANDHOLE COVER RUBBER s
206A | RETAINER, INNER GREASE STEEL 5
2068 RETAINER, OUTER GREASE STEEL -
212 PACKING GRAPHITED ASBESTOS =
272 KEY, COUPLING STEEL AISI-1018
290 COVER, HANDHOLE CAST IRON A48-CL30
291 GASKET, HANDHOLE RUBBER o
207 AL ANCEWEICHT A MRELLER- CASTIRON- A48.CL30
4484 1 SUCTION EI BOW (BASE COMBINATION) | _casT igON AA48.C1 30
OPTIONS TO BASIC PUMPS
AEL DESCRIPTION MATERIAL SPECIFICATION
— T TRPETTER— N P
16 WEAR RING, FRONTHEAD STAINLESS STEEL (3) AISI416
17 WEAR RING, IMPELLER |  STAINLESS STEEL (3) AISI 416
[ e AN A ey B145(836}
—31——SOLID-GLAND SFEEL— A203-GR—B
—456— ] MECHANICAL-SEAL—

. ALL MATERIAL DESIGNATIONS ARE ASTM UNLESS OTHERWISE NOTED, AND ARE FOR DESCRIPTION OF CHEMISTRY ONLY.
2. PLATE IS A283 GR. D AND CHANNEL IS A7 OR A36.

3. FRONTHEAD WEAR RING HARDNESS IS 300-350 BRINELL. IMPELLER WEAR RING HARDNESS IS 300-350 BRINELL.
4. MANUFACTURERS OPTION

FAIRBANKS MORSE PUMPS
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B5410
VERTICAL DRY-PIT NON-CLOG PUMPS
BASIC PUMP TECHNICAL DATA

85411, K 85412, K ;13,
Frame Size \T20 [T20 [T20 | T20 [ T20 | T20 T30 [ T30
Pump Size \34234/!4551'
Suction Size SN S I T I ST Rrs e i1 a
Impeller Face to Suction
e fifn b ot 015 | .45 |.020 | .015 | .015 015 | 020 .\zo .o#
Volute Cleanout Diameter None| 1%\ 2 |None| 20/ Z% | 2% | 7% | 4\ [ #%
Suction Elbow Cleanout Diameter 2 [3 [N 2 A a]3]a]5s\|]/s
¥:.l'ustumPrimimorAir Vent ¥y .,‘\\,‘ // ', vl w\l/w
Gauge Connection (NPT) :
Discharge Ya Ya Ya Ye A Y Ya % A A
Suction v P PR v %% ) A%
Maximum Hydrostatic Test, PS| 65 | 65 | 45 | 90 | 5 [ 90 [125 {125 | 12§ | \25
Maximum Casing Working, PSI 45 | 45 /45 | 60 | 60\ 60 | 85 { 85 | 85 | §5
Maximum Operating Temperature, OF | 150 | 156 | 150 | 150 [ 150 [ 150 | 150 | 150 [ 150 | 1%0
Minimum Diameter Opening to
i Pk za//so 32 | 30| 32 A\ss 0 I‘o 6\
Shipping Weight (Lbs.) 280 | 290 | 400 | 260 | 300 | 470 ] 580 ] 650 [ /720 | 7
Minimum Casing Thickness Mo [ il Sts AN ATIA ]S
\ BS414 B5415 BS416
Frame Stag_ T40 | TA0 | T40 | T40 | T60 | 760 |T40 T60
Pump Size N\ 4 |5 |6 |8|8|1w]s516 |8
Suction Size N\ 5 | 6 [ 8 [1w]|s8|1w}hs |w0]1
Impeller Face to Sucti
P————" cmnﬁ\ 020 | .020 | .025 | .025 .09463 020 | .025 | .025
Volute Cleanout Diameter N\ | 2% | 4%, | 4% | 4% 45% | 4% | 3% | 5% [ 5%
Suction Elbow Cleanout Diameter K5 | 5 | 6 |6 | 6 | 6 | 6 | 6 | 6
Volute Priming or Air Vent '/.\ 3 11 1% T 1
Tap Size e
Gauge Connection (NPT)
Discharge / Y \ A Ya A % Y. A
Suction R AR e R
Maximum Hydrostatic Test, Pk~ | 150 | 115 [ 115 | 115 ]\y5 [ 115 [ 190 | 225 | 150
Maximum Casing Working #SI 100 | 75 [ 75 | 75 | 75\ 75 | 125 | 150 | 100
Maximum Operating Fémperature, OF | 150 | 150 | 150 | 150 | 150 | 198 150 | 150 | 150
Minimum Di Opening to
Taatin P e 46 | 48 | 50 [ 52 | 68 | 70 58 | 68
Shipging Weight (Lbs.) 1060 | 11901250 | 1480 | 2650 | 2670 | 1260 | 19082650
imum Casing Thickness PIERE LR ENEDRL T
Frame Size T20 |§ T30
Shaft Diameter:
at Impeller 1% J| 1%
at Sleeve 1% || 2%
at Thrust Bearing 969 | 2.756
at Radial Bearing 2.559
between Bearings 3y,
at Coupling 17,
Center to Center of Bearings 1
Thrust Bearing No. 0 | 6314
Radial Bearing No. 0 | 6313
Stuffing Box:
0.D. Sleeve % 2y, |3 .
1.D. Box % 3y, A
Box Depth "3 ¥ LA A L A
Size Packing ISV s T/ 1%\
Rings Packing per Box 5 5 |/5 5 e =
1. Al
Seal Cage Width y " oy - . \j dimensions are in inches.
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‘ FOR CENTRIFUGAL PUMPS

b s mpr e e R

_ 7. Transparent cylinder tells when to refill.

.-8. Saves on dreuse and operator’s time.

Kow you cam prevent
costly breakdowns and

YES — that critical trouble point on all centrifugal
pumps — where the shaft enters the casing is finally
and positively eliminated.

Excessive heat — rapid wear — leakage and scoring
need trouble you no longer. For the Z-F Grease Seal
applies constant lubrication to packing and shaft —
automatically!

e T

THE Z-F

GREASE
SEAL

1. Prevents grit and foreign matter from entering
packing gland.

2. Adjustable control for grease flow to packing
gland.

3. Stops leakage of pumped fluid through packing.
4. Automatic turn-on and cut-off.

5. Operates whether pump is on booster or under
suction. - i

6. Keeps packing and shaft constantly lubricated.

9. Iloduces mamtenance and repairs.

10. Eesy to insh'l — on chhor vorhcul or horizontal
'pumpi. i ”‘-’ gt -

; No complicchd pam to wear of break.

. Tested and upprovod by quuluﬁea engmurs and
woll-known pump mnkcu. Wi







Patent Pending

——

How it works=

A look at the illustration at right will show you how the Z-F
Grease Seal is attached to vertical and horizontal pumps. A
single hole in the steel base slips over one of the bolts in the
pump casting. Then a pipe connection is made to the air vent
or to an existing tapping in the impeller casing. A pipe con-
nection is made also to the grease or water seal hole on the
packing gland. Each is attached to proper end of glass cylinder
mounting. The glass cylinder is filled with grease through a
fitting provided. And the unit is ready to perform.

When the pump is running, the delivery of grease to the packing
gland is automatic. Since the pressure in the casing near the
shaft is always less than the pressure at the periphery of the
casing, the action of the piston is to force the grease through
the pipe connection to the packing gland. This action is con-
tinuous so long as the pump is running. It stops when the pump
stops. =98

SApt U i R

B TR T

NOTE

RECOMMENDED GREASE FOR Z-F GREASE SEAL
1t is highly important that correct specification of lubricant is
followed for satisfactory performance. Z-F Grease No. 77 has
been especially developed for use in the Z-F GREASE-SEAL.

- wAc

DISTRIBUTED BY

Manufactured by ZIMMER & FRANCESCON, Moline, lllinois

THE Z-F GREASE SEAL UNIT
CONSISTS OF:

Good strong frame eof steel with
brass end plates. Heavy glass
cylinder with predsion ground
floating piston. Islet and out-
let pressure tubes with connect-
ing odapters. Ready to install.
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TO SELECT THE PROPER DRIVE SHAFT, DO THE

FOLLOWING:
1. SELECT THE JOINT SERIES.

2. SELECT THE TUBE SIZE AND THE QUANTITY

OF SHAFT SECTIONS.
3. SELECT THE FLANGES.

4. SELECT THE STEADY BEARINGS IF YOUHAVE

MULTIPLE SHAFT SECTIONS.
5. SELECT THE SHAFT GUARD.

NOTE:

When using universal joints please observe these basic
rules:

"Yoke ears must be in the same plane to within 2 degrees.

Maximum joint angle and RPM combination must not be
exceeded.

Universal joints must work in pairs.
Joint angles must be equal to within one degree.

1. SELECT THE JOINT SERIES

Determine the equivalent horsepower.
EH=HPXFAXFpXFL

HP = Horsepower

Fa = Angle factor from Graph A

Fe = Power factor from Table |

F. = Bearing life factor from Graph B

Select joint series from 8,000 hour graph on page 6.

Bearing Life Hours Required

GRAPH A

18

TABLE |

Power Source Fe

Electric motor
or steam turbine 1.00

Gasoline engine
with torsional elastic member 1.25

Gasoline engine
without torsional elastic member 1.75

Diesel engine
with torsional elastic member 1.50

Diesel engine
without torsional elastic member 2.00

17 )

//
s /

Angle Factor Fa

12 /

11

10

16

15

14

13

12

11

Universal Joint Angle, Degrees

1
0° 1° 2¢ 3 4° 5° 6 T B 9 10° 11° 12° 13° 14° 15° 16° 17° 18° 19* 20°

GRAPH B

Bearing Life Hours Required

- Hrd

6.000

4,000

2,000

8 9 10 1M 3.2 13 14 15
u“ Fmv FL

WARNING: Rotating drive shafts can be dangerous. Use shaft guards to help prevent sericus injury to personne!
H.S. Watson Co. e 12061 E Siauson Ave e Santa Fe Springs. CA 90670 e (213) 945-2771 @ Qutside California (800, 423-4663 @ ~ e £3-167°






8,000 HOUR GRAPH

This graph is based on 8,000 hours of B-10 life at 3° angle with an electric motor as the driver.
At speeds below 100 RPM, joint life is less than 8,000 hours.

REVOLUTIONS PER MINUTE
-l Py N H
- — w £
s 2 3k g0 B8 8 BLEA 8 8 &
6000 6000
4000 ] 4000
| |
3000 I 3000
All shafts above this line s : =
should be dynamically balanced. [] |
2000 . 2000
1500 1500
EEANG Y88
N L]
1000 T : - 1000
sm + ! = 1 {: m
[+ 4 11 A\ T T 11
w 3 T 1
§ 600 v —p 600
l 1
m 5
7]
x 400 o=, 40 3
g : . — - H m
- 300 ] , = A 300 g
< ' T ] [ 1T £
b | :‘ m5"2q BE m
< 200 . Lo f Es I 200 ®
2 - 1T E
3 150 it S aitmnr 2 SR : ] 150
i I T a t |
1
b H
100 |~ } ) 100
80 b - =+ - i 80
i 1 - i
m L] 181 1 L] l l 4 T 60
50 b 1 4 - 50
40 B 3 40
30 T = + 30
11 -
L
20 20
15 — 15
i
10!\) w H [*2] ™ -ll . - U:} . w £ [=2] - - N w b 010
e B8 Sale 2 B S.8G8i8 B gel w8 2 8
REVOLUTIONS PER MINUTE
EXAMPLE:
200 HP @ 900 RPM EH=HP xFaxFp xF_
5 degr'ee joint angle EH =200x 1.17 x 1.75 x 1.55 = 635
Gasoline engine .
No torsional elastic member Enter graph with 635 HP and 900 RPM
30,000 hours B-10 life required Select 91 series joint

WARNING: Rotating drive shafts can be cangerous. Use shaft guards to help prevent serious injury to personnel

H'S. Watson Co e 12061 E. Slauson Ave. » Santa Fe Springs, CA 90670 ¢ (213) 945-2771  Outside Califorma (850} 423-4663 ¢

Teiex 69-1671







2. SELECT THE TUBE SIZE AND THE
QUANTITY OF SHAFT SECTIONS

Drive Shafts have a Critical Speed. They will vibrate severely at this speed and they may also vibrate at their half
Critical Speed. Drive Shafts should be designed so their maximum speed is no more than 75% of their Critical
Speed and -no closer to their half Critical Speed than +8%.

Variable speed shafts should be designed so their maximum speed is 8% below their half Critical Speed.

Try to use the standard tube size even if it requires using multiple shafts because costs are much lower and
potential vibration and noise problems are minimized.

We do not recommend long (110" +) lengths with high speeds (1200 RPM +) on smaller series (31 to 48). In
general, it is best to avoid using long shafts at high RPM'’s. Long shafts are difficult to balarice and difficult to
keep in balance. They are very sensitive to, and will pick up and magnify any noise or vibration caused by any
member in the system, including pipes and supporting members. We also do not recommend using tube sizes
larger on any series other than the special size shown for that series.

TABLE Il TABLE Il
TYPE STANDARD USE SPECIAL USE
SERIES | TUBESIZE | GRAPH | TUBESIZE | GRAPH
WVA wvB wvC
31 2.50 x .083 1 3.50 x .083 3
SERIES SA sB sc
37 3.00 x .083 2 4.50 x .134 5
31 3 6 @ -
- 4 3.50 x .083 3 4.50 x .134 5
37 3 7 1
48 3.50 x .083 3 4.50 x .134 5
P 4 3 1 1
55 3.50 x .095 3 4.50 x .134 5
‘ 48 4 8 12
61 3.50x.134 3 450 x .134 5
55 4 9 14
7 4.00 x .134 4 6.00 x .125 8
61 5 10 15
81 4.50 x .134 5 6.00 x .125 8
n 6 1 16
88 4.50 x .259 5 6.00 x .125 8
81 7 1 15
91 4.75 x 250 6 6.00 x .250 8
88 7 12 17
95 5.25 x .375 7 6.00 x .500 8
o1 85 13.25 18
205 8.00 x .375 ] NONE 9
95 17.25 18 18.75
215 9.00 x .625 10 NONE 10
205 19 21.19 23.38
215 235 28.22 32.94

Effective length = shaft length less SA, SB or SC from Table Ii.
Go to the graph on the following pages that has the standard tube size for the series you are using.
Graph will show you the safe effective length you can use.

The solid line on the graph is the critical speed and the dotted line is the half critical.

Avoid the grey areas.
& If the effective length is in the grey area, go to the graph that has the oversize tube.

1f the effective length is still in the grey area you need multiple shafts.

WARNING: Rotating drive shafts can be dangerous Use shaft guards to help prevent serious injury to personnel
H.S. Watson Co. ® 12061 E. Slauson Ave. ® Santa Fe Springs, CA 90670 e (213) 945-2771 ¢ Outside California (800, 423-46€3 @ Tzias fu-1n7

-1
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WARNING: Rotating drive shifts can be dangerous Use sha't guards to help prevent ser.cus ~.7y to personnrel
H S watson Co e 12781 E Slauson Ave e Santa Fe Springs. A 30670 e (213) 345-2771 @ Outside Caiforr a (200) 423-4663 @ Te'ex 59-1671
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UNIVERSAL JOINT SPEEDS AND ANGLES

4000

Graph at left shows maximum joint angle and speed

combinations that cannot be exceeded.

Revolutions Per Minute

2000 The rate of acceleration and deceleration of universal
joints will increase and cause a vibration as the curve is
1000 | — approached.
2 6 0 12 14
Universal Joint Angle, Degrzes

Joint Maximum

Size RPM
10 2500
11 4000
27 6000 . 3

Table at left shows maximum speed that each series can operate at regardless of

3 6000 joint angle.
37 5000
41 5000
48 5000
55 4500
61 4500
[ 4500
81 4500
88 3500
91 2500
95 2500

205 2000

215 1500

Decrease in Joint Life as Joint Angle increases.

=S WNatson Co. e 12061 E. S!auson Ave. @ SantaF2 S

100
It is important that universal joints work in pairs, at equal
o 80 angles and with the yokes in the same plane or they will
3 vibrate.
z
S In a multiple shaft system with an even number of shafts
= 60 (i.e. one A section and one B section) there is an odd
g number of universal joints. One or all of those joints
% should be set to operate at zero degrees.
2 40 . ; s .
©° The ideal universal joint operating angle is (3) three
c degrees. This angle will give 100% bearing life and make
6 the needle bearings roll to distribute the wear if the joints
E 20 are lubricated regularly.
0
0 16 20
Universal Joint Angle, Degrees
WARNING: Rctati~3 drove shafts car e 2ang

zeraus .32 sraft Juards to help prevent senous iiury to personnel
CA 30870 e 1213) 945-2771 @ Outside Calitorn:a (800) 423-4663  Talex 59-1571
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DRIVE SHAFT SPECIFICATIONS

@

WVA
1 T SD LATMR B 20° MAX i wviB 20° MAX ; 10 ‘_f ;‘[;D =
T < 4 = . s G D -8 Lo 7 ’ o
hi . vaen 2 . ﬂ:ﬁ % PR -——3 T P S = [
-{0 —T -‘lE T Dv'__ I.H...El-p?-. SD—-—T_ D l,_ e oy -o| E F— B

WL & WVA 31 a7 41 55 61 4 81 88 91 95 205 | s
L |minimum Length %22 [ 1677/ [ 1754 | 1675 2538 | 2425 | 2644 2744 | 3185 | 4650 | 52, 63.94
oy [STD Tube 2.5%.083 [ 3.0x /83 [3.5x.083 [ 3.5x.083 | 3.5x 09525 x .134 | 4.0x .134 | 4.5x .134 | 4.5x .259 | 4.75 x .25( 5.25 x 326180 x .375 | 9.0 x .625

Oversize Tube 3.5%x083 [4.54 134 [4.5x 134 [4.5x 134 [4.5x 134 [4.5x194] 6.0% 125 | 6.0% 125 6.0x .125| 6.0x.25| 6Bx.5 | NONE | NONE

*D [Face to ¢ Crose 138\ | A.56 1.60 2.00 2.00 215 | e | 2338 3.50 : 862 | 950 [ 1175
E |Lgthn or Shrin 1.56 1.81 1.73 1.25 1.25 2.44 1.94 9 1 1.47 2.50 1.44 2.5

**PD| Piiot Diameter 2375 A\ 2750 | 2750 | 3750 | 3750 | 6625 | 7.750 7.750>F _7.000 | 7.000 | 8250 | 10375 | 13687

**OD| Outside Diameter 3875/ | \a562 | 4562 | 5875 | 5875 | 6875 | 8000 L—Boo0 | o 9625 | 11.187 | 13625 | 17.500
**SD | Swing Diameter gy | Ae2 4.69 4.81 5.63 7.00 . 9.13 9.75 . 11.25 14.25 17.50
A | Parts | STDO Tube| 135 258 | 25.0 27.0 37.0 450~ | 68.0 99.0 | 152 166 [385_ | 835 1460
Weight| 08 Tube | 142 290\ | 280 30.1 401_—1 485 78.0 108 160 173 30 . — -
B | Tube [STDTube|/ .179 215\ | .252 .252_Jt—.288 401 461 521 981 1.00 1.63 2 4.66
WT/IN| 08 Tube / .252 521 521 521 521 521 653 653 653 | 1.8 2.45 N B

Weight = A + (B x Tube Length) = Lbs.  (Tube Length = Shaft Length L — Minimum L) ‘Same for WL, WVA & WVB **Same on all shafts

WvVB 31 a7 / a L 55 61 71 81 88 91 95 205__|—215
L |Minimum Length N3 1 14 16 T~ 18 19 20 22 23 30135 48
F_|Bearing Seat 600, | g0 6.00 8.00 8.00 8.00~~8.00 8.00 8.00 775+ 8.25 1275 | 18.00
H |Flange Length 2.0 2.06 2.56 212 2.94 2.94 3.69 ~~}~.3.69 462 | 519 5.25 5.69 7.44

80 [BRG Diameter 1.187 1187 | 1.437 1.687 1937 | 1937 | 2187 | 2437F2937 | 3187 | 3437 4437 | 6.500
A | Parts [STDTube| 11.5 / | 200 20.0 21.6 34.0 36.0 554— | 83.3 122 1448 | 320 750 1318

Weight | 0g Tube | 139" [ 238 24.0 24.7 379 | 383+—"1 655 91.7 130 155 1835 - -
g | Tube [STDTube| /179 215 | 252 252 401 461 521 981 1.00 163 [ 254 4.66
WT/IN | 08 Tube |/ .252 521 521 521 521 653 653 653 1.28 2.45 - |
Weight = A + (B x Tube Length) = Lbs. Tube Length = Shaft = Length L — Minimum L
e ——— —

WS —9+—| 37 4 48 55 61 71 81 88 | 208 215
L |Length 9.50 987 | 987— .00 10.25 9.49 1099 | 13961412 | 2244 37.56 40.81 59.44
D |Faceto ¢ Cross 1.38 1.56 1.69 1.50 ; 200 2.59 2.50 4.25 8.62 9.50 11.75
E [Lgthn or Shrin 0.62 0.37 : 0.50 037 | 037 086 050 0.78 1.75 1.44 2.5
A | Weight P01 188 19.5 295 44.0 47.0 78.0 142 TT9——_390 | 840 1465
J |[Maxangle 15° 8° 8° 8° 5° 8° 8° 12° 8° 22° 20° —T






12

3. SELECT THE FLANGES

SERIES SERIES SERIES SERIES SERIES SERIES
31,37, 41,48, 55 61-1 81 88-91 95-215 205
Bw - Y} KW\/ : : [
it I : ;
H BORE +— - M o S BORE -—t P o P
t | S 7. ‘ 3 7 ‘
\
—| | |-—L—>|
STANDARD |[«—L—+ SPECIAL LARGE
SERIES | 31 | ’-71 48-55 61 A 81 88-91 95 205 215 -
NO. OF BOLTS 4 || 4 N 8 8 12 8 12 oA
BOLT Yo-24x1Y | 7,6-20x17, [ 15-20x1NFe-24x1% | %p-24x1% | 716-20x1%, | %-18x2 | ¥,-16x2Y, | 7-14x3%1 1-12x4
OD OUTSIDE DIA 3875/ | 4562 | 5875 \1‘&(15 8000 | 8000 | 9625| 11187 | 13885 | 17.500
BC BOLT CIRCLE \3129 | 3750 | a750 | 6122\] 7250 [ 7.250 8.250 | 9.8125 | 12.000 | 15.6875
PD PILOTDIA R.a7p 2750 | 3750 | 6625 | N\g750 | 7.750 7.000 | 8256 | 10375 | 13.6875
D  PILOT DEPTH \.o7B 078 .094 .094 o4 | 094 141 125 187 203
F  FLANGE WIDTH \37s 375 375 375 375 375 625 750 1.00 1.250
H  HUBDIA 7 2875 | 3750 | 5410 | 4910 | 4w | eB75| 8.000 9.00 | 13.000
STD x 2.00 3.00 3.50 4.00 4.00 XX 5.00 5.87 7.50 8.00
L. AKMOTH "spa | 280 300 | 400 | 500 | 550 | 690 | “e00 | 8.00 900 | 10.00
STD 34 47 12.1 24.2 255 5.5 s88N] 937 [ 192 412
WEIGHT ™gpig | $4| | 139 | 308 527 856 856 | 1644 59 | 416 820
MAXIMUM sTD | jed 1875 | 2437 | 3125 | _&000 | 3.000 4625 | 508Q | 6000 | 7.500
BORE DIA SPLG | [237% 2750 | 3750 | 45001 5500 | 5.500 6375 | 7.250 ]\ 8.750 | 10.500
ROUGH sto [ [ s\ | 100 1.25 345 1.25 1.25 1.50 3.00 ) 3.00
BORE DIA sPLG [[137 )| 175 231 /300 3.50 3.50 4.25 5.00 5.00 . 5.00
MAXKWWIDTH| sTo |" 375 || 500 525 750 750 750 1125 | 1.25 1.50 75
MAX BORE SPLG 625 \| 750 | ~1.00 1.00 1.25 1.25 1.25 1.50 2.00 2.50

Weight in table is for flange with no bore
Bore weight = .2223 x bore2 x L = Lbs.

All flanges are finish bored to —.000 + .001
Special tolerances may be specified at additional cost

71 and 81 flanges with bore sizes between 3" and 4" diameter are available in a special flange which
has dimensions same as standard flange except:
H=6.375" Weight=38Lbs. WR2=145Lb. Ft.2

. 1%,-6 spline and 1%-21 spline flanges are available in Series 31 thru 55

Flanges with bore sizes larger than shown are available on special request. These large bore flanges
are counter bored.

WARNING: Rotating drive shafts can e dangerous Use shaft guards to help prevent serious injury to personnel
H S Watson Co e 12061 E. Slauson Ave e Sar:a Fe 3prings. CA 30670 e (213) 345-2771 e Qutside California (800) 423-4663 e Telex 63-1671







4. SELECT THE STEADY BEARINGS

T RN

K-!

6 Use one bearing for every B-Section. : ' i
Use two bearings for every C-Section. |} L A
v [
Watson reserves the right to substitute 4 ot T
another make of bearing with different e 2 = "F'{
dimensions. f g e
B e e
Watson Bearing Shaft DIMENSIONS IN INCHES Boit
Shaft Assy. Diam. Size Wt
Series Number | inches A B c D E F G H [ inches | Lbs.
31 W31-17-1 1% 1'e 6Y, 4% 1% 1 %e Y 3% ’/c % 29
— A FEA S g4 + A= Hre— Y- bt — % 29
—Pe WaL-17-1 | 14, % % 5% W 1 % % 3% | 1 % 35
—as- T e o Sie——3 i Y4 % 5+
55 W55-17-1 1'%, 2y, 8Y 6% 2y 1 e 1% 4y, 1%, % 5.8
61 W61-17-1 1%, 2y, 8Y 6% 2% 1 Yie 1% 4y 1%, % 58
71 W71-171 s 2y 8% % 26 % e ¥e 5 14 % 7.5
81 WB1-17-1 2%e 2, 9% 7'k, 2 1Y Ve 1Y 5% e % 9.6
88 was-17-1 2% 3% 10% 9% 74 2 e 1% 6% 1% % 171
81 Wo1-17-1 e 4 14 107% 3 2% e 1% Th 19 % 273
95 WO5-17-1 e 4 14 10% S 2Y% e 1% Th 1%, Y 26.4
205 W205-17-1 4he 4, 16% 13% #n % ¥ 2, % % Y 81.0
215 W215-17-1 6% 7% 26 22y, % 2 %e™ 3%, 15% 5% 1 2100
_ “Twomounting bolts, 21," between centers fo——— A (SQUARE) —*
‘ .~ **Two mounting bolts, 45" between centers t=—— B (SQUARE)
' i
F-DRILL—"]

FLANGE UNIT

/
\ DIM IONS IN INCHES

= =% = | =
. Series Number inches ) B J\o E F G J | Inches Lbs.
31 W31-17-2 % 4y, 3 % 1 e % % 3% The 24
37 W37-17-2 ¥ 4v, /73f % 1 TN % % 3y, he 24
4 W41-17-2 he o | » % e %e % A % 33
a8 Was-17-2 "We V¥ 5% 4% % 1% W N % % -, % 48
55 W55-17-2 " 5% +, % e e | NG| % , Ye 52
61 W61-17-7 1%, 5% % % e e | % ) o, %e 5.2
n W71-17- e % 5% % 1% 1% e % 5% % 7.2
81 7-2 2%e 6% 5% - e e 2%e Ve % % 8.9
88 |~ W8s-17-2 2'%, i) 6 % " | 2% e Y 6% ¥ 132
( 81 _~ |  Wei-17-2 e 8% 6% "he 2%, 2, e e % N | 2
P WB5-17-2 e 87/ 6% 9y 2% 2y, Y6 e 7% Y, | 20.0
l 08 e, s 4he “Contact H.S. Watson Engineering Department for dimensions on 205 and 215. =
| 215 W215-17-2 6% N
| WARNING: Rotating drive shafts can be dangerous. Use shaft guards to help prevent serious injury to personnel
| H.S. Watson Co. ® 12061 E. Slauson Ave. ® Santa Fe Springs. CA 90670 e (213) 945-2771 ¢ Qutside California (800) 423-4663 e Telex 62-1871 13
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5. SELECT THE SHAFT GUARD

. e vertical shaft guard is 48" long. If alonger shaft guard is required, the 48" sections can be bolted together.
ft guards can be cut to any length by using metal shears.

HORIZONTAL
SHAFT GUARD

(Eﬁ VERTICAL SHAFT GUARD |
- — Part No. Stse | ForShaft Serles Choose one shaft guard assesnbly and ‘
—P 271361 10" Dia.| 27 thru 61 one mounting kit. |
2713-91 14" Dia.| 71thru91 Choose mounting kit with stud size the
2713-205 20" Dia. 95 thru 205 same as stufi size on pump bearing cap.
MOUNTING KITS
> Kit No. Stud Size
B MKO375 nEE Bolt two shaft guards together with extender kit 2843to
__b MKO0500 %" x 4" make 8 ft. shaft guard.
MKO0625 %" x 4%" If more than one section is used, the upper section
z MKO0750 %" x 5" should be secured to the ceiling or a beam.
MKO0875 h" x 5%" Our shaft guards are not designed ‘o
contain a drive shaft if it fails. |
MK1000 1" x 9" |
MK1025 1%" x 6" |
® P
>
- \ HORIZONTAL SHAFT GUARD
$ Part No.\\ Length For Shaft Series | Dia.
w
2 SGH18 | Ye(to 18" 27 thru 55 7
9 . " "
E SiaH o4 14 to\N\\ A lniet o 12 Made~from 18 GA galvanzed steel.
> SGH 42 24" to 42" \ 27 thru 55 7" | Tetescopes in 1" incremerts. Two inch
= wide opening runs the full length of the
SGH 66 35" to 66 N’ uss 77| underside of the shaft guard ‘or access
SGH 71 35" to 66" SN |~ 127 | A60e ilings,
SGH915 | 28" to 54" 88 thru 95 | 15"
iZe /— UNIVERSAL MOUNTING BRAQKETS
D ENGINE

TELESCOPES

\/

WARNING: Rotating drive shafts can be dangerous Use shaft guards to help prevent serious injury to perso--=
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INSTALLATION INSTRUCTIONS

Foundations for driving and driven machines must be rigid since most machinery will vibrate to some
extent. Proper steel beams and/or concrete foundations, with hold down bolts are necessary to maintain
alignment and to minimize vibrations.

Steady Bearing Supports must have enough rigidity to avoid vibrations. We recommend the following:
1. Keep spans as short as possible.

2. Avoid cantilever supports unless they are very rigid.

3. Make end connections rigid.

4. Use very rigid beams.

All members (shafts, foundations, supports, motors, pumps, inlet and discharge pipes, etc.) have a natural
frequency at which they will vibrate (resonate). This frequency with the drive train fully assembled, must not
coincide with the operating RPM.

Foundations that are not adequate or steady bearing supports that are not rigid will void warranty.

WARNING: Rotating shafts can seriously injure personnel. We strongly recommend the use of shaft guards to
help prevent injury to personnel.

BASIC RULES FOR UNIVERSAL JOINTS

1. They must work in pairs
A universal joint, working at an angle, will vibrate if it is not canceled by another joint, at the opposite
end of the shaft, working at the same angle and in the same plane.
2. Joint angles must be equal to within one degree
Joints, working in pairs will vibrate if they are not working at the same angle to within one degree.
3. Yokes must be in phase
Joints, working in pairs, will vibrate if their yoke ears are not in the same plane to within two degrees.
4. Maximum joint angle and RPM combination cannot be exceeded
A shaft, between two joints working at an angle, will accelerate and decelerate as the shaft rotates. The
higher the RPM and the greater the angle, the higher the rate of acceleration and deceleration. As the
rate increases it will cause a vibration. See Table 1 on next page.

If auniversal joint operates at zero degrees the bearing needles may not rotate and lubricate themselves. This is
not important if the power being transmitted is smooth.

If there are torsional impulses such as from an engine, joint angles should be set to operate at three degrees to
enable the needles to rotate and distribute the wear. "

A joint operating at zero degrees does not need to be canceled and the yokes need not be in phase.
Flanges and keys must be seated properly on input and output shafts.

Lubricate all joints, splines and steady bearings before start up. Pressure lube cross until lube appears at all four
needle bearing seals.

€1981 H.S. WATSON CO

H.S. Watson Co. ® 12061 E Slauson Ave. ® Santa Fe Springs, CA 90670 (213) 945-2771 @ QOutside California (B0U) 423-465% & Trirx
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INSTALLATION INSTRUCTIONS (Cont.)
TABLE 1 TABLE 2
MAXIMUM JOINT RPM AND BOLT SPECIFICATIONS
ANGLE COMBINATIONS
USED ON |[TIGHTENING
BOLT SIZE | GRADE | SERIES | TORQUE
5OW‘ 1
'\\ %-24NF x 1% 31 S
P %-24NF x 1% 61-71
/16-20NF x 1% 5 37-41 45 Lb. Ft.
& 3000 "he-20NF x 1% 81
i %-20NF x 1% 48-55 71 Lb. Ft.
2000
%-18NF x 2 88-91 200 Lb. Ft.
1000 = 1
S & Saar e | %-16NF x 2% " 95 340 Lb. Ft.
7 1,
JOINT ANGLE DEGREES %-14NF x 3% 205 520 Lb. Ft.
1-12NF x 4 215 900 Lb. Ft.
TABLE 3
@ DEGREES
w
e 1 2 3 4 5 5 7 8 9
w
s 12 2 4 6 8 10 | 121 38 3L 738
r 4 5
o 24 4 8 1.3 1.7 2.1 25 29 3.3 3.7
=4
& 36 6 | 1.3 | 19 | 25 31| 38 | 44 | 50 | 56
w
E8 | a8 %] 17 | 25 @8] a2| 50| ss a7 | 18
8¢
1 6 | 10 | 21 | 31 | a2 52 | 63| 73| 83 | 94
-
< 72 1.3 25 38 5.0 6.3 75 88 | 100 | 113
w
2 84 15 2.9 44 5.9 7.3 88 | 102 | 11.7 | 131
<
z 9% | 17 | 34 | 50 | 67 | 84 | 100 | 117 | 134 | 150
o
E 108 1.9 38 56 7.5 94 | 113 | 132 | 150 | 169
2 120 2.1 4.2 6.3 84 | 105 | 125 | 146 | 167 | 188
OFFSET IN INCHES
Use this table to determine joint angle or offset
h ©1981 H.S. WATSON CO. J
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TWO SHAFTS

EXAMPLE 1
1. Connect B-section to motor.

2. Modify support or shim out to steady bearing so B-section can hang vertical.
3. Connect B-section to support.
4. Connect A-section to B-section and pump.

EXAMPLE 2
1. Connect B-section to motor.

2. Connect A-section to B-section and to pump.

3. Set A-section vertical and modify support or shim out to bearing so A-section will remain vertical after B-
section is connected to support.

4. Connect B-section to support.

EXAMPLE 3
1. Unscrew dust cap and remove splined sleeve yoke from A-section. Rotate yoke 90° and reinstall it. Screw
on dust cap.

2. Use fish line and draw taut line from motor shaft to pump shaft.

3. Measure from taut line to support. This distance should equal distance from center to base of steady bear-
ing. Modify support or shim out so drive shafts will be on a common center line.

EXAMPLE 4
1. Drop plumb bob from center of motor shaft. If plumb bob is not at center of pump shaft, go to Example 1 and
continue. 1

2. Measure from plumb bob string to support. This distance should equal distance from center to base of
steady bearing. Modify support or shim out so shafts will hang vertical.

3. Connect B-section to motor and to support.
4. Connect A-section to B-section and to pump.

©1981 H.S. WATSON CO
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INSTALLATION INSTRUCTIONS (Cont.)
TWO SHAFTS instructions on following page.

MOTOR OR MOTOR OR GEAR MUST BE LEVEL TO WITHIN +1°
RT. ANGLE
e & Ry
CONCRETE
FLOOR
BOLTED PROPER RIGID
DOWN /' GROUT BASE

W /4 | Wz

B SECTION

STEADY
BEARING SUPPORT

e— A SECTION

\[{

PUMP MUST BE LEVEL
TO WITHIN £1°

2 3 4

Allexamples 1, 2, 3, and 4 are acceptable. Turn page 90 ° for horizontal applications. Driver (motor) and driven
member (pump) must be parallel.
Joint angles “A” must be equal to within one degree and yokes are in phase.

Example 2 is preferable if shafts are engine driven. Make angle “A" about 3°. Joint without an angle is furthest
from engine.

See Tables 1, 2, and 3.

. Flange and key must be seated properly on motor and pump shafts. Top flange should have an additional set
screw for shaft weights from 150 to 300 Ibs. Over 300 Ibs. we recommend an interference fit or a split ring
retainer or a nut on the output shaft to support the weight of the drive shafts.

k ©1981 H.S. WATSON CO. J

WARNING: Rotating drive shafts can be dangerous. Use shaft guards to help prevent serious injury to personnel
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LUBRICATION of Watson Shafts is simple and easy. Two areas, “A” and “B,” should be lubricated every 500
hours of normal service or every 200 hours of continuous service as follows:

AREA“A” — Journal crosses: Use any good grade E.P. No. 2 Grease such as Shell Alvania E.P. No. 2 or Texaco
Marfac H.D.E.P. No. 2. When adding lubricant be certain that it appears at all four bearing seals to assure
removal of dirt and contaminents. The bearing seals should relieve lubricant with a “pop” at about 80 PSI.

AREA “B” — Sliding Splines: Any good grade of long fibre grease is preferred, especially an extreme pressure
(E.P.) type. Spline lubricants found to be satisfactory are Texaco Marfac No. 1 E.P., Texaco Marfac “O"” E.P.,
Mobile Grease, Special No. 53-030 and Texaco All Temp. No. 1992.

For operating speeds less than 500 RPM use SAE 140 to 250 viscosity oil.

BEARING REPLACEMENT

Never disassemble the needle bearings from their yokes unless itis necessary to replace the cross and bearing
set. To inspect, remove the shaft and test bearings by moving the flange yoke in all angular positions to roll the
needles.

If the action of all four bearings is smooth, replacement is not necessary. If the action is rough or uneven,
replace the entire cross and bearing set. See instructions below for both Snap-Ring and Bearing-Cap con-

struction.
@B O €

DISASSEMBLY—SNAP-RING TYPE

Tap one end of the bearing lightly to remove pressure on the snap-ring. Remove the snap-ring with pliers;
repeat procedure for opposite bearing. Then drive with a soft drift on one bearing to push the opposite bearing
through its yoke. Remove the exposed bearing, turn the joint over, and remove the first bearing by driving on
the exposed end of the journal cross. Repeat this operation for the other two bearings.

®1981 H.S. WATSON CO.
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® ‘ SERVICE INSTRUCTIONS (Cont.)

ASSEMBLY—SNAP-RING TYPE

Remove the bearings from the new cross assembly, holding the cups so that the needles do not fall out. Position
the cross in one yoke. Position one bearing cup with its needles in the yoke and insert the journal of the cross
into this bearing. Press bearing into yoke. Repeat for opposite bearing. If press is not available, use a vise.
NEVER hammer on new bearings. Install snap-rings and repeat operation for other two bearings.

DISASSEMBLY—BEARING-CAP TYPE

Bend down the tabs on the lock-plates, remove the lock-plate capscrews, and remove the lock-plates. Clamp
the flange yoke in a vise with its lugs horizontal. Tap on the top of the joint to start the top bearing out. Pull this
bearing. Start the lower bearing by driving on the exposed end of the journal cross. Pull the lower bearing. Then
remove from vise, turn 90 degrees, reclamp in vise, and repeat operation for other two bearings.

ASSEMBLY—BEARING-CAP TYPE

Install the new cross and bearing set, following exactly the same procedure as used with the snap-ring type.
Install the lock-plates and capscrews. Bend the tabs of the lock-plates up to lock the capscrews.

SAFETY AND WARRANTY

“We recommend the use of shaft guards to help protect personnel from contact with rotating drive shafts.

“H.S. Watson Company agrees to repair or replace without charge, f.o.b. our factory, or at our option allow
credit for, any portion of a product which proves to be defective in material or workmanship within a period of
180 days from the date the product is placed in service. Products claimed to be defective must be held for our
shipping instructions and no claim will be allowed unless we have had a reasonable opportunity to examine the
products. WE MAKE NO WARRANTY AS TO MERCHANTABILITY OR AS TO FITNESS OF PRODUCTS FOR
APARTICULAR PURPOSEORAS TO THERESULTS TO BE OBTAINED FROM THEIR USE BY PURCHASER
OR OTHERS. We make no warranties, express or implied, statutory or otherwise.”

©1981 H.S. WATSON CO.
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INDUCTION MOTORS—INTEGRAL-HP
VERTICAL * SQUIRREL-CAGE

TR//CLAD ° Solid-Shaft ¢ We&tilzg T|’ro’t|ected -
Normal-thrust . ® Normul-sfurting-forzsz : ,

Type K= & * NEMA Type P Base
Frames-1213HP to C404HP (3600 Rpm and Below) with HP and HPHShaft

GEM-2561E

Feb. 20, 1978

DIMENSIONS—For ESTIMATING ONLY unless endorsed for construction..: & & i

2 e—— P dig——s] A-A
pipe top for—
conduit
- AB
2 AC
c 7 < l
3 T AF 2
AG
> BV AJ dio
= equally spaced
3 U UminonigiBp Heater lead outlet - ; §t0.002]
? ‘. 2™ (when ordered, V2" pipe tap) . - "l r +0.000
: AH  xBdio 2 . IS
» . minon 10"and 12" BD .
. fo-aK9'S, r : R 1330
& dia
Dmax
.- Dimensions in Inches
W prox
Moo N,-'sbm KEYSEAT i a P ail .
m PSR
R s | €S [ P A AA AB AC | AF | AG Y ¥ 5 BD | BE | BF| BV | EU [ XA XB | XP
L213HP10 120 (0986 | % |1%2 | 18% | 13%[1% |1 9% | 7% |4 16% | 2% | 9% | 8% (10 | % |%e 8% | % | 55 | 3% | 14%
L215HP10 130 | 986 % [1%:2 | 18% | 13%[1% [ 1 % | 7% |4 16% | 2% | 9% | 8% |10 % |%e 8% | % | 55 | 3% | 14%
L254HP10 195 986 | Y (1% | 23%6| 15%1% | 1% | 10% 8% | 4 20%e| 2% | 9% |'8% |10 % |%he | 10% h | 45 3% | 17%
L256HP10.:| . 215 | 986 | % [1%: | 23%e| 15%[1% | 1% | 10% 8% |4 20%6| 2% | 9V | 8% 1O« |=% e | 10% | A | 45 | 3% | 17%
D2B4HPIO-. | 250 986 | Y% | 1%2| 22% |16 1Y [ 1% [ 1 8'%e| 4 19% | 2% [ 9% | 8% [10.<°| % |%he | 12%6 | 74 | 33 2% | 18
D284HPHI6| 265 (1416 % |3%2 | 24% [ 16 [1% | 1% | N 8'%¢| 4 19% | 4% [14% [13% [16%'] % i | 12%¢ (1% | 33 2% | 18
'——%czmno' 7270 | 986 Y% | 1% | 23% (16 1% [ 1% |1 8'%e) 4 20% | 2% | 9% [-8%:lagt il %l | 13%e | % | 33 [ 2% | 18
K2B6HPIO | 270 | 986 % [1%:2 | 23% |16 1% [ 1% |11 8'%e| 4 20% (2% | 9% | 8% |10 {+% |%hs | 13%e | % | 33 2% | 18
1~ C284HPH16| ' 285 (1416 % [3%:2 | 25% | 16 [1% [ 1% | 11 8'%e| 4 20% | 4% [14% 13V2 [16%-1°% '|Whe [ 13%i6 [1% | 33 2% | 18
K286HPHIG| 285 (1416 | % [3%2 | 25% [16 1% | 1% [ 11 8'%e| 4 20% | 4%2 [14% [13% ' [16% "% |76 | 13%e |1 % | 33 2% | 18
L K284HP1O- | . 295 | 988 | % |[1%:2 | 24% |16 1% | 1% | 11 8'%¢| 4 21% | 2% | 9% | 8% (10 "% (% | 14Yis | % | 33 2% | 18
C286HPIO .| 295 | 986 | % |1%2 | 24% [16 1% | 1% | N 8'%e| 4 21%-| 2% | 9% | 8% [10.- [ % |%e |14%e | % |33 | 2% | 18
K284HPHT6| ©310 11416 | % (3% | 26% |16 1% [ 1% |11 8'%¢| 4 21% | 4% [14% [13% %W [14%e 1% | 33 | 2% | 18
C286HPHIS! 310 |1.416 | % 3% | 26% |16 1% [ 1% [ 11 8'%e| 4 21% | 4% [14% [13% Y {Whe | 14%e 1% | 33 | 2% | 18
D286HPIO | 1320 986 | Y |1%2 | 25% |16 Y |1 | 1 8'%e| 4 22% | 2% | 9% | B% S Ve [ 15%e | A | 33 2% 18
D286HPHI6| 335 (1416 % [3%:2 | 27% | 16 1% | 1% |11 8'%¢| 4 22% | 4% [14% [13% S% I L 15%e 1% | 33 | 2% | 18
C324HP16-:| 360 (1416 % |3%2 | 28% |16 [1% | 2 12% | 9%e |4% | 23% | 42 [14% |13%2 i e 17% |1 33. | 2% | 18
C326HPI6 .| "415 (1416 % (3% [ 30% | 16 1% | 2 12% 9% | 4% 26 | 42 |14% [13% Y [WAs'l 19% 1% | 33 2% 18
D324HP16 [ “875 (1416 | % [3%:2 | 29% | 20 1% | 2 13% | 10Wie| 4% | 24% | 4% [14% [13% P Wie | 1 7% 1% | 22%2]| 3% | 22%
K326HP164| 375 (1416 | % |3'%2 | 29% | 20 [1% | 2 13% | 10Wie| 4% | 24% | 4% [14% [13% W Wie | 17%e 1% | 22| 3% | 22%
K324HP16 425 (1416 % |32 | 30% | 20 1% | 2 13%2 | 10Wie| 4% 25% | 42 (14% 13% % {Wie | 18%e (1% | 22'2| 3V | 22%
D326HP16 425 11416 % [3%: | 30% | 20 [1% | 2 13% | 10MAe| 4% | 25% | 4% [14% [13% T |V | 18%e (1% | 22Va| 3% | 22%
D364HPI6| 425 (1416 % [3%:2 | 30% | 20 (1% |3 14Whe| 11%6 [6%6 | 25% | 4% [14% [13% WA | 18V (1Y% | 22%| 3% | 22%
C364HPI6™ | 475 (1416 % |3%:2(31% | 20 [1% |3 14W4e| 1% | 6%6 | 27 42 [14% [13% % [ Wie'| 19%e 1% | 22%2| 32 | 22%
K364HP16 /| 525 (1416 % |3%:2 | 32% | 20 (1% | 3 14 he| 11%6 | 6% | 28% | 4% [14% [13% T WA | 20%e 1% | 22%| 3% | 22%
C365HPI6 | ' 525 (1416 % [3%:2|32% | 20 (1% | 3 1446 11%6 [ 6%6 | 28% | 4% [14% |13% 1% [Whe'| 20%e (1% | 22%| 3% | 22%
D365HPI6 .| 625 (1416 % [3'%2 | 34% | 20 [1% | 3 14"W46| 11%6 | 6% | 30% | 4% [14% |13% Y 22%e (1% | 22%| 3% | 22%
C404HP16 625 14161 % [3%:2 | 34% | 20 1% | 3 1446 1% | 6%e | 30% | 4% [14% [13% T Wae | 22%e |1 Y | 22%| 3%2 | 22%
C404HPHI6 | 625 1845V |3%:2 | 34% | 20 (2% | 3 146 | 11 % | 6% | 30% | 4% [14% [13% Th Wi |22%6 1% | 22| 3% | 22%

THE FRAME NUMBERS SHOWN IN BOLD-FACE TYPE INDICATE STANDARD NEMA BASE SIZES.
T Tolerance for AH for Frames L213 through D365 is *+0.031; Provided mounting conditions permit, diagonally split conduit

for Frames C4(l)4, it is *0.062. Dimension measured with box may be turned so that entrance can be made from the
motor in vertical position, shaft down. : :

1 AJ centerline of:bolt hole within 0.025 inch for all frames DOONG, r SR g o ’ A
of true“location. True location is defined as angular and Tolerances: Face runout and permissible eccentricity of mount-
diametrical location with reference to centerline of AK. ing rabbet— :

§ AK diameters of 8%4 inches will come within the limits of For “AK” dimension 8% inches, 0.004 TIR.
+0.003 inch, —0.000 inch; diameters of 1314 inches will For “AK” dimension 13% inches, 0.006 TIR.

. come within the limits of +0.005 inch, —0.000 inch. Permissible shaft runout, 0.002 TIR. :

. Shaft diameters 1% inches and smaller will come within the L
limits of::+0:0000 inch, =0.0005 inch; diameters above 1% For shipping weight add 5 percent to:the net weight.
inch, +0.000 inch, —0.001 inch. % .
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INDUCTION MOTORS—INTEGRAL-HP
VERTICAL * SQUIRREL-CAGE.«i"

" GEM-2561E TRI/CLAD +.Sdlid-Shaft ‘. . We(a!qtzhed TI;:gt“ected |
" . . Normal-thrust . ® - Normal-starting-torque

Type K NEMA Type P Base
Feb. 20, 1978 Frames B405HP to B445HP (3600 Rpm and Below) with HP and HPH Shaft

DIMENSIONS—For ESTIMATING ONLY unless endorsedfor construction.

I

fillet . -
ir:qroove, ¥ AR
AH T ES
o (min)
" T
AA dia for conduit -~ '
0.750" ijﬂ% L0377'
0750 377"
N\ Heoterlead - 27 |eu 0375
\ £ park i
en v +0002"
}'pipe;fap ; ~| }——S-o.ooo
BF (4)holes =~ - +0.000"
equally- RZ6015*

spaced v e

Dimensions in Inches

A@.

prox
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PUMP IDENTIFICATION PAGE 1

Congratulations! You are the owner of one of the finest pumps commercially available. If you give it the proper
care as outlined and recommended by this manual, it will provide you with reliable service and long life ...

5400 NON-CLOG PUMPS

Your Fairbanks Morse 5400 is a rugged non-clog pump, available with two-port or optional bladeless impeller
to allow the passage of large solids and stringy material. It is therefore ideally suited for applications such as
sewage treatment plants, industrial wastewater handling, lift stations and food processing. Standard
construction is cast iron with packed shaft seal box. A variety of materials and mechanical seals are available
as standard options. Additional models are available from Fairbanks Morse in self priming, biltogether and

submersible pull-up designs.
This manual applies to:

541X Vertical pumps — using a driver independently mounted from the pump and flexible shafting
542X Horizontal pumps — mounted on a common baseplate with the driver
544X Vertical close coupled pumps — using a high ring base between the pump and driver

4" 5411K

—

Example:

PUMP IDENTIFICATION

Bladeless impeller (two-port impellers use no identification)

Low head (2, 3, 4, 5 and 6 indicate progressively higher head)

Vertical using flexible shafting (2 indicates horizontal base mounted and 4
indicates vertical using a high ring base to mount the motor directly on
the pump)

Figure (model)

Discharge size (inches)

Carefully record all of the following data from your pump nameplate. It will aid in obtaining the correct
replacement parts for your pump.

PUMP
FIGURE: SERIAL NUMBER
IMPELLER DIAMETER: SIZE:
CAPACITY: GPM, TOTAL HEAD: FT., RPM
DRIVER
H.P.: SERIAL NUMBER:
FRAME: SPEED: VOLTAGE:

To obtain additional data on hydraulics and pump selection and operation, we suggest you obtain both of the

following reference books:
1.
2.

Hydraulic Institute

1230 Keith Building
Cleveland, Ohio 44115

Fairbanks Morse "Hydraulic Handbook,"” available from the factory.

Hydraulic Institute Standards

FAIRBANKS MORSE PUMPS




PAGE 2 STORAGE OF PUMPS AND CAUTION NOTES

THESE INSTRUCTIONS APPLY TO THE PUMP ONLY. THEY ARE INTENDED TO BE
GENERAL AND NOT SPECIFIC. IF YOUR OPERATING CONDITIONS EVER CHANGE,
ALWAYS REFER TO THE FACTORY FOR REAPPLICATION. ALWAYS REFER TO THE
MANUALS PROVIDED BY MANUFACTURERS OF THE OTHER EQUIPMENT FOR THEIR
SEPARATE INSTRUCTIONS.

CAUTION
IMPORTANT SAFETY NOTICE

THE INSTALLATION, USE AND OPERATION OF THIS TYPE OF EQUIPMENT IS
AFFECTED BY VARIOUS FEDERAL, STATE AND LOCAL LAWS AND THE REGULA-
TIONS CONCERNING OSHA. COMPLIANCE WITH SUCH LAWS RELATING TO THE
PROPER INSTALLATION AND SAFE OPERATION OF THIS TYPE OF EQUIPMENT IS
THE RESPONSIBILITY OF THE EQUIPMENT OWNER AND ALL NECESSARY STEPS
SHOULD BE TAKEN BY THE OWNER TO ASSURE COMPLIANCE WITH SUCH LAWS
BEFORE OPERATING THE EQUIPMENT.

STORAGE OF PUMPS

IF THE EQUIPMENT IS NOT TO BE IMMEDIATELY INSTALLED AND OPERATED,
STORE IT IN A CLEAN, DRY, WELL VENTILATED PLACE, FREE FROM VIBRATIONS,
MOISTURE, AND RAPID OR WIDE VARIATIONS IN TEMPERATURE.

SPECIAL INSTRUCTIONS FOR:

OIL LUBRICATED PUMPS: FILL THE BEARING RESERVOIRS WITH OIL.
PRIOR TO START UP, DRAIN THE STORAGE OIL AND FILL THE
RESERVOIRS TO THE PROPER LEVEL WITH NEW OIL.

GREASE LUBRICATED PUMPS: ROTATE THE SHAFT FOR SEVERAL
REVOLUTIONS AT LEAST ONCE EVERY TWO WEEKS TO:

1. COAT THE BEARING WITH LUBRICANT,
2. RETARD OXIDATION OR CORROSION AND,
3. PREVENT POSSIBLE FALSE BRINELLING.

MECHANICAL SEAL PUMPS: POUR AT LEAST 4 0ZS. OF MINERAL OIL
INTO THE SEAL HOUSING AND DRAIN THE OIL JUST PRIOR TO START UP.

CONSIDER A UNIT IN STORAGE WHEN:

1. IT HAS BEEN DELIVERED TO THE JOBSITE AND IS AWAITING INSTALLATION.
. ITHAS BEEN INSTALLED BUT OPERATION IS DELAYED PENDING COMPLETION

2
OF CONSTRUCTION.

3. THERE ARE LONG (30 DAYS OR MORE) PERIODS BETWEEN OPERATION
CYCLES.

4. THE PLANT.(OR DEPARTMENT) IS SHUTDOWN FOR PERIODS OF LONGER THAN
30 DAYS.

NOTE: STORAGE REQUIREMENTS VARY DEPENDING ON THE LENGTH OF
STORAGE, THE CLIMACTIC ENVIRONMENT AND THE EQUIPMENT.
FOR STORAGE PERIODS OF THREE MONTHS OR LONGER, CONTACT
THE MANUFACTURER FOR SPECIFIC INSTRUCTIONS. IMPROPER
STORAGE COULD DAMAGE THE EQUIPMENT WHICH WOULD RESULT
IN-NON-WARRANTY COVERED RESTORATION REQUIREMENTS OR
NON-WARRANTY COVERED PRODUCT FAILURES.

FAIRBANKS MORSE PUMPS




WARRANTY (KC 585) PAGE 3
STANDARD WARRANTY: Seller warrants products of its own manufacture against defects in materials and
' workmanship under normal use, and service for one (1) year from date of installation or startup, but not more

than eighteen (18) months after date of shipment. Accessories and components not manufactured by Seller
are warranted only to the extent of the original manufacturer’'s warranty. Notice of the alleged defect must be
given to Seller in writing with all identifying details including serial number, type of equipment and date of
purchase within thirty (30) days of the discovery of same during the warranty period. Seller's sole obligation
on this warranty shall be, at its operation, to repair or replace or refund the purchase price of any product or
part thereof which proves to be defective as alleged. No allowances will be made for repairs or alterations
effected without specific written authorization from Seller.

If requested by Seller, such product or part thereof must be promptly returned to the manufacturer prior to any
attempted repair; or sent to an authorized service station designated by the manufacturer. All shipping
expenses are to be prepaid by the buyer. Seller accepts no responsibility for loss or damage in transit of
goods, nor will any warranty claim be considered unless the returned goods are received intact and
undamaged as a result of shipment. Repaired or replaced material returned to customer will be shipped F.O.B.
; the manufacturer’s factory.

Seller warrants repaired or replaced parts of its own manufacture against defects in materials and
workmanship under normal use and service for ninety (90) days or for the remainder of the warranty on the
product being repaired. This warranty applies to the repaired or replaced part and is not extended to the
product or any other component of the praduct being repaired.

—

Under the terms of this warranty, Seller shall not be responsible nor liable for:

3 a. Consequential, collateral or special losses or damages.

b. Equipment conditions caused by fair wear and tear, abnormal conditions of use, accident, neglect, or
misuse of said equipment.

c. Labor charges, loss or damage resulting from the supplying of defective part(s) or improper repairs by
unauthorized person(s).

d. Damage caused by abrasive materials, chemicals, scale deposits, corrosion, lightning, improper
voltage or mishandling.

‘ Seller reserves the right to substitute new equipment and/or improve the part(s) on any equipment judged
defective without further liability. All repairs and/or services performed by Seller, not adjusted as covered by
this warranty, will be charged in accordance with the current equipment and service prices.

This warranty is VOID unless the purchaser provides protective storage, installs and maintains the equipment
in accordance with published instructions.

Credit will NOT be allowed nor shipment accepted on any part(s) orequipment returned unless prior approval
in writing has been obtained.

THIS WARRANTY IS THE SOLE WARRANTY OF SELLER AND ANY OTHER WARRANTIES EXPRESS,
IMPLIED IN LAW OR IMPLIED IN FACT, INCLUDING ANY WARRANTIES OR MERCHANTABILITY AND
FITNESS FOR USE, ARE HEREBY SPECIFICALLY EXCLUDED.

No employee of the Seller and no agent, dealer or distributor has any authority to change orenlarge the terms
of this warranty to obligate the Seller to other than strictly the terms of this written warranty.

LIABILITY LIMITATIONS: Under no circumstances shall the Seller have any liability for liquidated damages
or for collateral, consequential or special damages or for loss of profits, or for actual losses or for loss of
production or progress of construction, whether resulting from delays in delivery or performance, breach of
warranty, negligent manufacture or otherwise. The aggregate total liability of Seller in connection with the
performance of this order, whether for breach of contract or warranty, negligence, or otherwise shall in no
event exceed the contract price. Buyer agrees to indemnify and hold harmless Seller from all claims by third
parties in excess of these limitations.

Since the compliance with the various Federal, State and Local laws and regulations concerning occupational
health and safety and pollution are affected by the use, installation and operation of the equipment and other
matters over which the Seller has no control, the Seller assumes no responsibility for compliance with those
laws and regulations, whether by way of indemnity, warranty or otherwise.

, FAIRBANKS MORSE PUMPS
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PAGE 4 INTRODUCTION AND INSTALLATION

INTRODUCTION

This manual contains descriptions and instructions which are the result of carefully conducted engineering
and research efforts. It is designed to supply adequate instructions for the safe and efficient installation,
operation and maintenance of your pump. Failure or neglect to properly install, operate or maintain your
pump may result in personal injury, property damage or unnecessary damage to the pump.

Variations exist in both the equipment used with these pumps and in the particular installation of the pump
and driver. Therefore, specific operating instructions are not within the scope of this manual. The manual
contains general rules for installation, operation and maintenance of the pump.

Observe all caution or danger tags attached to the equipment or included in this manual.

INSTALLATION
1. GENERAL

CAUTION: CAREFULLY READ ALL SECTIONS OF THIS MANUAL AND ALL OTHER INSTRUCTION
MANUALS PROVIDED BY MANUFACTURERS OF OTHER EQUIPMENT SUPPLIED WITH
THIS PUMP.

Upon receipt of the shipment, unpack and inspect the pump and driver assemblies and individual parts to
insure none are missing or damaged. Carefully inspect all boxes and packing material for loose parts before
discarding them. Report immediately to the factory, and to the transportation company involved, any missing
parts or damage incurred during shipment, and file your “"damaged and/or lost in shipment” claim with the
carrier.

Horizontal pump and driver assemblies mounted on a structural steel base are aligned at the factory.
However, alignment may be disturbed in transit or during installation. It must be checked after the unit is
leveled on the foundation, after the grouting has setand the foundation bolts are tightened, and after piping is
completed.

Tapped mounting blocks are furnished with horizontal pumps when the driver is to be field mounted. After the
alignment of the driver is completed, the mounting blocks must be welded to the base and the alignment
rechecked.

When the pump and driver are mounted on separate base structures, the pump should be leveled and aligned
first, and then the driver leveled and lined up with the pump. With separate bases, a flexible shaft between
pump and driver must be used. (See the "flexible shafting alignment” section of this manual for specific
instructions.)

The installation of a vertical pump is essentially the same as for the horizontal configuration. Foundation,
piping and alignment adjustments are accomplished using the same basic techniques.
2. NET POSITIVE SUCTION HEAD (NPSH)

NPSH can be defined as the head (energy) that causes liquid to flow through the suction pipe and enter the
eye of the impeller.

NPSH is expressed in two values: (1) NPSH required (NPSHR) and, (2) NPSH available (NPSHA). It is
essential that NPSHA always be greater than NPSHR to prevent cavitation, vibration, wear and unstable
operation.

NPSHR is a function of the pump design and therefore varies with the make, size, capacity and speed of the
pump. The value for your pump can be obtained from your pump performance curve or the factory.

NPSHA is a function of your system and may be calculated as follows:
A. When the source of liquid is above the pump:

NPSHA = barometric pressure (feet) + static suction head (feet) - friction losses in suction piping
(feet) - vapor pressure of liquid (feet)

B. When the source of liquid is below the pump:

NPSHA = barometric pressure (feet) - static suction lift (feet) - friction losses in suction piping
(feet) - vapor pressure of liquid (feet)

FAIRBANKS MORSE PUMPS
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INSTALLATION (continued) PAGE 5

. 3. MINIMUM SUBMERGENCE OF SUCTION PIPE AND PIT DESIGN

Generally, it is required that an evenly distributed flow of non-aerated water be supplied to the suction bell.
Improper pit design or insufficient suction pipe submergence can result in intake vortexing which reduces the
pump’s performance and can result in severe damage to the pump.

We recommend that you secure the advice of a qualified Consulting Engineer for the analysis and design of
the suction pit. Significant engineering data on pit design is provided in the Hydraulic Institute Standards.

Upon request, Fairbanks Morse will review plans and give general comments on the installation, but will not
approve such plans for a specific installation and will accept no responsibility or liability for the performance
of the pump intake structure.

4. LOCATION AND HANDLING

The pump should be installed as near the fluid as possible so a short direct suction pipe can be used to keep
suction losses at a minimum. If possible, locate the pump so the fluid will flow:to the suction opening by
gravity. The discharge piping should be direct and with as few elbows and fittings as possible. The total net
positive suction head available (NPSHA), which includes the suction lift and pipe friction losses, must be
equal to or greater than the net positive suction head required (NPSHR) by the pump.

The pump and driver should be located in an area that will permit periodic inspection and maintenance. Head
room and access should be provided and all units should be installed in adry location with adequate drainage.

WARNING: DO NOT PICK UP THE COMPLETE UNITBY THE DRIVER OR PUMP SHAFTS OREYE BOLTS.

To lift a horizontal mounted unit, a chain or suitable lifting device should be attached to each corner of the
base structure. Vertical mounted units may be lifted by using a sling through the motor high ring base, or by
the eye bolts when provided in the pump casing. The individual driver may be lifted using the proper eye bolts
provided by the manufacturer, but these should not be used to lift the assembled unit.

. 5. FOUNDATION

The foundation should have a level surface and be of sufficient mass to prevent vibration and form a
permanent rigid support for the unit. The most satisfactory foundations are concrete with anchor bolts of
adequate size imbedded in the foundation in pipe sleeves with an inside diameter 2': times larger than the bolt
diameter. This will allow for final accurate positioning of the unit.

6. LEVELING OF THE UNIT

Lower the unit onto the foundation, positioning the base structure or vertical pump base so the anchor bolts
are aligned in the middle of the holes in the base. On all units, horizontal or vertical, always disconnect the
coupling halves and never reconnect them until all the alignment operations are complete.

The base should be supported on metal shims or metal wedges placed directly under the part of the base
carrying the greatest weight, and spaced close enough to give uniform support and stability.

Adjust the metal supports or wedges until the shaft of the pump and driver are level or vertical as appropriate.
Alignment corrections can be accomplished by adjusting the supports under the base. When proper
alignment is obtained, tighten the foundation bolts snugly, but not too firmly, and recheck the alignment
before grouting.

[ BASEPLATE
INSTALLATION e

OR SHIMS AND PIPE

METAL WEDGES — [~~~ ANCHOR BOLT

FAIRBANKS MORSE PUMPS
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PAGE 6 INSTALLATION (continued)

7. GROUTING-

When the alignment is correct, the unit should be grouted using a high grade nonshrinking grout. The entire
base should be filled with grout. Be sure to fill all gaps and voids. Allow the grout to fully cure before firmly
tightening the foundation bolts. Then recheck the alignment before connecting the piping.

8. PIPING

CAUTION: ALL PIPING CONNECTIONS MUST BE MADE WITH THE PIPE IN A FREE SUPPORTED
STATE, AND WITHOUT THE NEED TO APPLY VERTICAL OR SIDE PRESSURE TO OBTAIN
ALIGNMENT OF THE PIPING WITH THE PUMP FLANGE.

CAUTION: AFTER ALL THE PIPING IS CONNECTED, THE PUMP AND DRIVER ALIGNMENT MUST BE
RECHECKED.

All piping should be independently supported near the pump so that pipe strain will not be transmitted to the
pump casing. The suction and discharge piping should be one or two sizes larger than the pump flange sizes,
especially where the piping is of considerable length. Any flexible joints installed in the piping must be
equipped with tension rods to absorb piping axial thrust.

The suction pipe must be air tight and sloped upward to the pump flange to avoid air pockets which will impair
satisfactory pump operation. The discharge pipe should be as direct as possible with a minimum of valves to
reduce pipe friction losses.

A check valve and closing valve should be installed in the discharge line and a closing valve in the suction line.
The check valve, between the pump and closing valve, protects the pump from water hammer and prevents
reverse rotation in the event of power failure. The closing valves are used in priming, starting and when the
pump is shut down. The pump must never be throttled by the use of a valve in the suction line.

9. AUXILIARY PIPING CONNECTIONS AND GAUGES

In addition to the primary piping connections, your pump may require mechanical seal filter connections to
the lantern ring (see the "stuffing box” and "mechanical seal” sections of this manual), stuffing box drain,
discharge and suction flange gauges, or baseplate drain connections. All these lines and gauges should now
be installed.

10. FINAL COUPLING ALIGNMENT

The alignment of the coupling must be carefully checked during the installation and as the last step before
starting the pump. If realignment is required, the piping should be disconnected first. After aligning,
reconnect the piping in accordance with the previous instructions and again recheck the alignment.

A flexible coupling must not be used to compensate for misalignment resulting from poor installation or
temperature changes.

Fairbanks Morse pumps are supplied with several different types of commercial couplings. The following
instructions apply to units supplied with a Woods coupling. If your unit has a different make coupling, aloose
leaf instruction sheet will be attached to this manual and should be thoroughly studied before proceeding.
NOTE: FOR MAXIMUM LIFE, KEEP MISALIGNMENT VALUES AS NEAR TO ZERO AS POSSIBLE.

MAXIMUM ALLOWABLE MISALIGNMENT — WOODS COUPLINGS (Dimensions In Inches)

Sleeve Types E& N Type H*

Size G Dimension Parallel Angular Parallel Angular ‘
4 % .005 .021 — —
5 % .007 .028 == —
6 3 .007 .035 .005 .008
7 1 .010 .040 .006 .010
8 1% .010 .047 .007 .012
9 17/ 012 .054 .008 .014

10 1% .012 .064 .010 .016
11 1% .016 075 .011 .018
12 2% .016 .087 .012 .021
13 2" .020 092 .015 .025
14 3% .022 121 017 .030
16 4% .031 .165 — —

The coupling type is printed on the sleeve.
*Type H sleeves SHOULD NOT be used as direct replacements for EPDM or Hytrel sleeves.

FAIRBANKS MORSE PUMPS




INSTALLATION (continued) PAGE 7

G PARALLEL ANGULAR
DIMENSION MISALIGNMENT MISALIGNMENT

A ¥ b 1% 4

r

10. FINAL COUPLING ALIGNMENT (continued)
A. Use a blunt screwdriver to slip the wire ring out of its groove and remove the two piece sleeve.

Check the G dimension. If it is not as listed in the preceeding table, loosen one flange of the coupling
and reposition it to achieve the specified G dimension. :

(NOTE: On a sleeve bearing electric motor, the armature should be at it's electrical center when the G
. dimension is measured.)

B. Check parallel alignment by placing a straightedge across the two coupling flanges and measuring
the maximum offset at various points around the periphery of the coupling. DO NOT ROTATE THE
CCQUPLING. If the maximum offset exceeds the figure shown under "Parallel” in the preceeding table,
realign the coupling.

C. Check angular alignment with a micrometer or caliper. Measure from the outside of one flange to the
outside of the other at intervals around the periphery of the coupling. Determine the maximum and
minimum dimensions. DO NOT ROTATE THE COUPLING. The difference between the maximum
and minimum must not exceed the figure shown under "Angular” in the preceeding table. If a
correction is required, you must recheck the parallel alignment.

D. If the coupling employs the two-piece sleeve with the wire ring, force the ring into its groove in the
center of the sleeve. It may be necessary to pry the ring into position with a blunt screwdriver.

WARNING: CHECK SAFETY CODES, AND ALWAYS INSTALL PROTECTIVE GUARD OR SHIELD
AS REQUIRED BY THE VARIOUS FEDERAL, STATE AND LOCAL LAWS AND THE
REGULATIONS CONCERNING OSHA.

WARNING: COUPLING SLEEVES MAY BE THROWN FROM THE ASSEMBLY WHEN SUBJECTED
TO A SERVICE SHOCK LOAD.
11. DOWELLING

After the piping is connected and the final coupling alignment completed, the pump and driver should be
drilled, reamed and dowelled to the baseplate using a minimum of two dowels each for the pump and driver.

NS, -

12. FLEXIBLE SHAFTING ALIGNMENT
WARNING: THE WEIGHT OF THE INTERMEDIATE SHAFT MUST NOT BE SUPPORTED BY THE PUMP
BEARINGS. IF THE WEIGHT OF THE SHAFT CANNOT BE SUPPORTED BY THE DRIVER
. BEARINGS, A SPECIAL THRUST BEARING SHOULD BE INSTALLED IMMEDIATELY BELOW
THE DRIVER OR A SPECIAL BEARING MUST BE FURNISHED IN THE PUMP.

For installation and alignment of intermediate flexible shafting, refer to the manufacturer’'s manual.

| 1 e o St o
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PAGE 8 - INSTALLATION (continued)

13. ROTATION

Before connecting the coupling halves, bump start the driver and verify rotation is in the proper direction. The
correct pump rotation is indicated by a directional arrow on the pump casing.

14. MECHANICAL SEALS

CAUTION: DRY OPERATION OF THE PUMP MAY CAUSE DAMAGE TO THE MECHANICAL SEAL AND
IMPELLER.

Double mechanical seals having two sealing surfaces are supplied when specified. The seal manufacturer’s
instructions furnished with the pump must be followed.

The double mechanical seals must be lubricated and cooled by clean or filtered liquid supplied to the bottom
(lowest) seal housing pipe connection. All air and oil used for storage protection must be vented out through
the upper (highest) seal housing pipe connection.

yan '
OUTLET FOR HORIZONTAL PUMPS Vi ——— =
INLET FOR VERTICAL PUMPS //

TYPICAL DOUBLE
MECHANICAL SEAL

Wy

OO ERNS

INLET FOR HORIZONTAL PUMPS
OUTLET FOR VERTICAL PUMPS

A pressure of 0 to 10 PSI higher than maximum pump discharge pressure must be maintained in the seal
housing liquid.

Since a continuous flow is not usually required, the liquid to the seal is normally dead-headed.

For operation of mechanical seals at higher pressures, circulation of the liquid may be required by the seal
manufacturer and you should refer to his instructions for specific requirements.

15. OPTIONAL FILTER SYSTEM FOR MECHANICAL SEAL

Some small loss of seal box fluid will occur due to vaporization of the fluid film between the seal faces,
therefore, a filter capable of trapping particles larger than 25 microns is recommended for all dead-headed
seals. Install thefilter in the primary line between the 4" volute discharge tap and the seal housing connection.
Either %" or %" tubing may be used. Under normal conditions, replace the filter element every 3-4 months. If
the pumped fluid contains minerals or particles which tend to precipitate, a separate seal liquid source may be
required.

I[I[fouT NI

= FECEETT I =T | AIR VENT: PURGE AIR THEN
@IEII/ RE-INSTALL PIPE PLUG.

anng
(0000

TYPICAL DEAD-HEADED FILTER
SYSTEM FOR MECHANICAL SEAL
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‘ Because variations may exist in both the equipment used with these pumps, and in the particular installation
of the pump and driver, specific operating instructions are not within the scope of this manual. However, there
are general rules and practices that apply to all pump installations and operation.

' OPERATION PAGE 9
CAUTION: BEFORE STARTING OR OPERATING THE PUMP, READ THIS ENTIRE MANUAL,
ESPECIALLY THE FOLLOWING INSTRUCTIONS:
A. BEFORE STARTING THE PUMP, INSTALL CLOSED GUARDS AROUND ALL EXPOSED
: ROTATING PARTS.

t B. BEFORE STARTING THE PUMP, ROTATE THE UNIT OR ASSEMBLY BY HAND TO ASSURE ALL
L MOVING PARTS ARE FREE.

C. OBSERVE ALL CAUTION OR DANGER TAGS ATTACHED TO THE EQUIPMENT.

D. NEVER RUN THE PUMP DRY AS THE CLOSE RUNNING FITS WITHIN THE PUMP ARE WATER
LUBRICATED. RUNNING DRY MAY RESULT IN PUMP SEIZURE.

E. BEFORE STARTING THE PUMP, FILL THE CASING AND SUCTION LINE WITH LIQUID. THE PUMP
MAY BE PRIMED BY USING AN EJECTOR OR VACUUM PUMP.

F. BEFORE STARTING A MECHANICAL SEAL PUMP, TURN ON THE SEAL WATER, VENT THE SEAL
HOUSING AND CONFIRM SEAL WATER IS AT SUFFICIENT PRESSURE.

G. BEFORE STARTING A PACKED BOX PUMP, ADJUST THE PACKING GLAND SO THERE IS
SUFFICIENT LEAKAGE TO LUBRICATE THE PACKING AND ASSURE A COOL STUFFING BOX
(SEE MAINTENANCE INSTRUCTIONS).

H. IF EXCESSIVE VIBRATION OR NOISE OCCURS DURING OPERATION, SHUT THE PUMP DOWN
AND CONSULT A FAIRBANKS MORSE REPRESENTATIVE.

1. OPERATING AT REDUCED CAPACITY

. In a typical application covering awide range of flow rates, a variable speed driver is often used to adjust pump
capacity, and this intentis taken into consideration by Fairbanks Morse when selecting the pump and impeller
trim. Although these pumps are applicable over a wide range of operating conditions, care should be
exercised when doing so, especially when the actual conditions differ from the sold for conditions. You
should always contact your nearest Fairbanks Morse sales office before operating the pumps at any condition
other than that for which they were sold.

Generally, these pumps can be operated for sustained periods at or above 25% of the capacity at maximum
efficiency and for intermittant periods at less than 25%.
2. PRIMING

Since the pumped medium is used to lubricate various internal parts, running a centrifugal pump dry can
result in extensive damage and possible seizing. It is therefore imperative that the pump be primed prior to
initial start up and that that prime be maintained through subsequent start-stop cycles.

The priming procedure is different for positive and negative suction head systems and the following
procedures should be followed:

A. Positive suction head —

1. Open the vent on the highest point on the pump casing.

2. Open all suction valves.

3. Allow the liquid to flow from the vent hole until all air bubbles are vented, and then close the vent.
‘ 4. The pump is now primed.

, B. Negative suction head —

Install an ejector or vacuum pump on the vent on the highest point on the pump casing.
Close the discharge valve.

Open the suction valve.

Start ejector or vacuum pump.

Allow the liquid to flow until a continuous flow is exhausted from the ejector, and then close the
valve to the vent.

The pump is now primed.

o OB
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OPERATION (continued)

3. STARTING THE PUMP
A. After the pump is primed, and with the discharge valve closed and the suction valve open, start the

driver according to the driver manufacturer’s instructions.

B. Open the discharge valve slowly to prevent water hammer.
C. After the pump has run for approximately one-half hour, check bearing temperature, stuffing box

lubrication/operation and pump noise level.

4. BEARING OPERATING TEMPERATURE

These pumps are designed to operate over a wide ambient temperature range. The bearing temperature,
when measured on the outside surface of the bearing housing, should not exceed 190°F. Temperatures in
excess of 190°F may indicate a lack of lubricant, bearing overload or incipient bearing failure. If the
temperature exceeds this limit, the pump should be stopped and the cause investigated and corrected.

5. TROUBLESHOOTING OPERATING PROBLEMS

If you have followed the installation and start up procedures outlined in this manual, your pump should
provide reliable service and long life. However, if operating problems do occur, significant time and expense
can be saved if you use the following check list to eliminate the most common causes of those problems.

©oON g ian

No oasownpA

INSUFFICIENT DISCHARGE
PRESSURE OR FLOW

Pump not primed.

Speed too low. Check driver.
Discharge head too high.

Suction lift too high.

Wrong direction of rotation.

Air leaks into suction piping, stuffing box
or gaskets.

Impeller passage partially plugged.
Impeller damaged.

Impeller running clearance too large.
Insufficient suction line submergence.
Air in liquid.

Impeller diameter too small.
Insufficient net positive suction head.

LOSS OF SUCTION
DURING OPERATION

Suction line leaks.

Water seal line plugged.

Suction lift too high.

Air or gases in liquid.

Air leaks into suction piping, stuffing box
or gaskets.

Wrong direction of rotation.

Insufficient suction line submergence.

EXCESSIVE POWER CONSUMPTION

Noo
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Speed too high.
Head lower than rating, pumps too much
liquid.
Specific gravity or viscosity of liquid
pumped is too high.
Mechanical defects:

*Shaft bent.

*Rotating element binds.
Misalignment.
System head lower than design.
Incorrect diameter impeller.

VIBRATION OR NOISE

Misalignment between driver and pump.
Foundation bolts loose or defect in
grouting.
Mechanical defects:

*Shaft bent.

*Rotating element binds.
Head lower than rating, pumps too much
liquid. ’
Pipe strain — improperly supported or
aligned.
Pump running at shut-off condition.

OVER-HEATING

Bearings:
*Excessive grease.
*Shaft bent.
*Rotating element binds.
*Pipe strain.
*Insufficient bearing lubrication.
*Incorrect type grease.
Packing box:
*Packing gland too tight.
*Water seal line plugged.
*Air not vented out of mechanical seal.
*Flushing water not circulating for
mechanical seal.
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‘ 1. MAINTENANCE HISTORY ‘
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PAGE 12 MAINTENANCE (continued)

2. INSPECTIONS AND PREVENTATIVE MAINTENANCE REQUIREMENTS

To assure satisfactory operation of the pump, daily inspections and periodic maintenance are required. We
suggest that an inspection and maintenance log be kept and that the inspector immediately report any
problems. A guide for preventative maintenance for normal applications is given below. Unusual applications
with abnormal heat, moisture, dust, etc., may require more frequent inspections and service.

FREQUENCY
ITEM ACTION REQUIRED (HOURS OF OPERATION)
Packing Box Adjust gland, inspect packing " 150 hours 1
for possible replacement
Mechanical Seal Filter Replace or clean 4,000 hours
Pump Alignment Check for change in alignment ANNUALLY \
Vibration Check for change in vibration ANNUALLY A
Bearings Lubricate 2,000 hours —
but at least once a year

3. BEARING LUBRICATION
Fairbanks Morse 5400 pumps are furnished with grease lubricated bearings.

Under normal operating conditions, the bearings must be lubricated after every 2,000 hours of running time,
but at least once a year regardless of total operating hours.

CAUTION: ANY APPLICATION WITH ABNORMAL HEAT, MOISTURE, DUST, ETC., MAY REQUIRE A
CHANGE IN THIS SCHEDULE AND YOU SHOULD REFER TO A LUBRICATION ENGINEER
OR THE FACTORY FOR SPECIFIC INSTRUCTIONS.

CAUTION: THE GREASES RECOMMENDED IN THIS MANUAL WILL PROVIDE SATISFACTORY
LUBRICATION OVER A WIDE TEMPERATURE RANGE. THERE IS, HOWEVER, A PRACTICAL
LIMIT AND OPERATION OF THE PUMP SHOULD BE DISCONTINUED AND THE FACTORY
CONSULTED IF THE TEMPERATURE, WHEN MEASURED ON THE OUTSIDE OF THE
BEARING HOUSING, EXCEEDS 190°F.

RECOMMENDED GREASE: N.L.G.I. No. 2 lithium base multi-purpose with a mineral oil viscosity of 950-1250
SUS at 100°F., and 80-82 SUS at.210°F.

Proceed as follows for bearing lubrication:
WARNING: EXTREME CARE SHOULD BE EXERCISED AND STEPS TAKEN TO INSURE THAT THE
DRIVER CANNOT BE ACCIDENTALLY STARTED. KEEP HANDS, FINGERS, CLOTHING AND
ANY TOOLS AWAY FROM THE COUPLING. FAILURE TO DO SO COULD RESULT IN
SERIOUS PERSONAL INJURY.
A. Stop the unit and connect a grease gun to the lubrication fittings.
Start the unit and inject grease until it relieves at the bearing cover lip seals.

w

C. Immediately after lubrication, bearing temperatures may rise above the normal level. Continue
running the unit until bearing temperatures stabilize at the normal level and grease stops seeping at
the lip seals.

D. Stop the unit, remove the grease gun, and wipe off the relieved grease. L
E. Start the unit and resume normal operation. )

FAIRBANKS MORSE PUMPS




MAINTENANCE (continued) PAGE 13

. 4. STUFFING BOX

The stuffing boxes on Fairbanks Morse pumps are packed at the factory. All packing is subject to wear and
should be given regular inspections and, if necessary, periodic adjustments. Generally, packed box pumps
require inspection of the packing and adjustment of the gland after each 150 hours of operation.

Adjustment is accomplished by lightly tightening the gland nuts, and then loosening them so they can be ‘
adjusted with finger pressure to allow a small flow of liquid to lubricate the packing. If the flow of liquid has
increased and cannot be reduced by a slight tightening of the gland, replace the packing and/or shaft sleeve.

CAUTION: DO NOT TIGHTEN THE GLAND TO STOP ALL LEAKAGE. LEAKAGE IS NECESSARY TO

F INSURE THE COOLING, FLUSHING AND LUBRICATION OF THE PACKING AND TO |

PREVENT SHAFT SLEEVE DAMAGE. ‘
|

[ The stuffing boxes may be fitted with water seal rings. When a seal ring is furnished, the sealing chamber
should be connected to a source of clear, fresh water.
5. PACKING REPLACEMENT

Use a good grade of soft, square, long fiber asbestos packing, thoroughly graphited. The replacement
procedure should be as follows:

A. Stop the pump.
B. Unbolt and remove the gland.

C. Use a packing hook to remove the worn packing and water seal rings. Note the location of the water
seal ring relative to the amount of packing on each side of ring.

D. Clean the packing box and shaft sleeve.

m

Inspect the shaft sleeve for wear or rough finish and replace if necessary.
. F. Install the new packing and new water seal ring.

CAUTION: STAGGER THE PACKING END JOINTS 180° AND FIRMLY SEAT THE PACKING. THE
FOLLOWING TABLE GIVES THE PERTINENT STUFFING BOX, SEAL CAGE AND
PACKING DIMENSIONS.

FRAME SIZE
T20 T30 T40 T60

Stuffing Box

O.D. Sleeve 1% 2' 3 3%

I.D. Box 2% 3% 4 4%

Box Depth 2% 3% 3% 3%
Packing Size % Y Ya Y
Rings of Packing per Box 5 5
Seal Cage Width Ya % 1 1

G. Reinstall the gland and tighten the gland nuts.

H. Loosen the gland nuts so they can be adjusted with finger pressure to obtain correct leakage for
lubrication after start-up.

6. IMPELLER RUNNING CLEARANCE

As the impeller and front head wear, the clearance increases causing internal leakage. This decreases the
performance of the pump. The clearance can be adjusted to compensate for wear. If the desired clearance
cannot be obtained, it may be necessary to rebuild the pump.

The clearance may be checked by removing the suction hand-hole cover and placing a feeler (thiékness)
‘ gauge between the impeller and the front head (refer to the impeller adjustment drawing on page 14).

FAIRBANKS MORSE PUMPS
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MAINTENANCE (continued)

IMPELLER RUNNING CLEARANCE (continued)

A.

B.
C:

Back off the jackscrews, and tighten the cap screws at the bearing housing until the impeller just
contacts the front head.

Measure the gap between the bearing housing and the frame.

Loosen the capscrews and tighten each jackscrew in a criss-cross method, % of a turn at a time, until
the gap between the bearing housing and frame is increased by the amount of required impeller
clearance shown below:

PUMP SIZE CLEARANCE
2", 3", 4" and 5" .010"” to .020"
6", 8” and 10" .020" to .030"

Tighten the capscrews and recheck the clearance.

CAUTION: THE CLEARANCE SHOULD BE RECHECKED AFTER TIGHTENING THE CAP-
SCREWS. IF THE GAP IS NOT AS SPECIFIED, REPEAT THIS ENTIRE PROCEDURE
UNTIL THE PROPER CLEARANCE IS ACHIEVED.

T

T

ot

! |

i
IMPELLER ADJUSTMENT . MEASURE GAP
CAPSCREW
U ."‘__,
IMPELLER 5
CLEARANCE[ | | B : ; : e
LOCKNUT
JACKSCREW

7. PUMP DISASSEMBLY

CAUTION: READ THIS ENTIRE DISASSEMBLY PROCEDURE BEFORE PROCEEDING.

Major maintenance beyond lubrication, adjustment of running clearance and replacement or adjustment of
the packing will require disassembly of the pump. The following are step-by-step instructions:

FAIRBANKS MORSE PUMPS

A.

Lock out the power to the driver and close the suction and discharge valves. Drain the pump,
disconnect and remove the coupling or flexible shafting and the outer water deflector (126B).
Disconnect and remove gauges and all other auxiliary piping. (Stuffing box lubrication, oil or grease
lines, etc.)

Remove the cap screws holding the frame adapter (34) to the volute (30).

. Install an eyebolt of adequate strength in the tapped (coupling) end of the shaft (4) and remove the

frame and rotating assembly from the volute.

CAUTION: THE USE OF A CRANE OR HOIST OF ADEQUATE CAPACITY IS RECOMMENDED.

. Support the frame and rotating assembly in a horizontal position and remove the impeller capscrew

(9) and washer (9A). Because the impeller capscrew is installed with Loctite, it may be necessary to
heat the capscrew to approximately 450°F. to break the bond.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT
GLOVES MUST BE WORN WHEN HANDLING HEATED PARTS.




MAINTENANCE (continued) PAGE 15

. 7. PUMP DISASSEMBLY (continued)

E. Remove the impeller (1) and the impeller key (102) from the shaft. The impeller and shaft have a |
straight bore with close tolerance fits, and it will be necessary to use a wheel puller or similar device. In
addition, because the impeller is installed with Loctite, it may be necessary to heatthe impeller hub to |
approximately 450°F. to break the bond. Attach the puller or other equipment at the impeller vane area |
only — do not use the impeller shroud.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT
GLOVES MUST BE WORN WHEN HANDLING HEATED PARTS.

\ CAUTION: CARE SHOULD BE TAKEN NOT TO DAMAGE THE IMPELLER WHEN USING A
PULLER OR SIMILAR DEVICE. 2 ;

F. If your pump has wearing rings, they are secured to the impeller and/or fronthead (33) with Loctite.
The rings may be removed by heating them to approximately 450°F. to break the bond and then |
tapping them with a brass or copper mallet. If heating fails to affect removal, the rings may be ground |
off.

|

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT
GLOVES MUST BE WORN WHEN HANDLING HEATED PARTS.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, EXTREME CARE SHOULD
BE EXERCISED TO SELECT THE PROPER GRINDING EQUIPMENT, AND
APPROVED SAFETY GLASSES SHOULD BE WORN WHEN GRINDING.

G. Loosen the packing box gland (19 or 31).

H. Remove the capscrews that secure the frame adapter (34) to the frame (90) and remove the frame
adapter and water deflector (126A).

' I. Remove the capscrews and jackscrews from the thrust bearing housing (139).

J. Remove the shaft assembly from the frame using the eyebolt installed in the tapped (coupling) end of
the shaft in Step 3 of these instructions.

CAUTION: THE USE OF A CRANE OR HOIST OF ADEQUATE CAPACITY IS RECOMMENDED.

K. Remove the shaft sleeve (14). Because the shaft sleeve is secured with Loctite, it will be necessary to
heat the shaft sleeve to approximately 450°F. to break the bond.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT
GLOVES MUST BE WORN WHEN HANDLING HEATED PARTS.

L. T20 and T30 frame pumps use a snap ring to hold the bearing in the thrust bearing housing (139).
Remove the snap ring and the thrust bearing housing. T40 and T60 frame pumps use a thrust bearing
housing cover (159) to hold the bearing in the thrust bearing housing (139). Remove the thrust bearing
housing cover and slide the thrust bearing housing away from the bearings.

M. Remove the bearing locknut (161) and lockwasher (162). Use a bearing puller or similar device to
remove the inboard (163) and outboard (168) bearing. T60 frame pumps use grease retainers (206A
and 206B) between the inner and outer bearings and the bearing shaft shoulder. Remove the grease
retainers.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY AND DAMAGE TO THE
BEARINGS, PRESSURE SHOULD BE APPLIED TO THE INNER BEARING RACE
ONLY.

CAUTION: BECAUSE OF POSSIBLE DAMAGE OR CONTAMINATION DURING REMOVAL,
BEARINGS AND GREASE SEALS SHOULD NOT BE REUSED AND NEW BEARINGS
AND GREASE SEALS SHOULD ALWAYS BE INSTALLED.

‘ N. Remove the split (19) or solid (31) glands, packing (212) and water seal ring (10) or mechanical seal
(456), from the frame adapter stuffing box.

FAIRBANKS MORSE PUMPS
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7. PUMP DISASSEMBLY (continued)

O. T20 and T30 frame pumps use an inner grease seal (140A) in the frame and an outer grease seal (159A)
in the thrust bearing housing (139). T40 and T60 frame pumps use an inner grease seal (140A) in the
frame and an outer grease seal (159A) in the thrust bearing housing cover (159). Remove these grease
seals.

CAUTION: BECAUSE OF POSSIBLE DAMAGE DURING DISASSEMBLY, GREASE SEALS
SHOULD NOT BE REUSED AND NEW GREASE SEALS SHOULD ALWAYS BE
INSTALLED.

P. The pump disassembly is now complete. All parts should be th roughly cleaned and inspected for wear
or damage and replaced if required.

8. PUMP ASSEMBLY
CAUTION: READ THIS ENTIRE ASSEMBLY PROCEDURE BEFORE PROCEEDING.

The following are step by step instructions for assembly of the pump and are essentially the reverse order of
the instructions for disassembly.

A. Thoroughly clean all parts to remove all oil, grease and any foreign material and inspect for wear or
damage and replace if required. Remove all parts to a clean and dust free location for assembly.
Gaskets, grease seals, grease retainers and bearings should not be reused, and should always be
replaced with new parts.

B. T20, T30 and T40 frame pumps do not use a grease retainer. Install the inner bearing (163) on the shaft
(4). T60 frame pumps use a grease retainer (206A) between the inner bearing and the shaft bearing
shoulder. Install the grease retainer and inboard bearing.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY AND DAMAGE TO THE
BEARINGS, PRESSURE SHOULD BE APPLIED TO THE INNER BEARING RACE
ONLY.

C. T20 and T30 frame pumps use asnap ring to hold the outer bearing (168) in the thrust bearing housing
(139) and a grease seal (159A) in the thurst bearing housing cover.

Install the grease seal in the thrust bearing housing, slide the snap ring over the shaft and install the
thrust bearing on the shaft. Install the bearing lockwasher (162) and locknut (161). Slide the thrust
bearing housing over the bearing and install the snap ring in the housing.

T40 frame pumps use a thrust bearing housing cover (159) to hold the outer bearing (168) in the thrust
bearing housing (139) and a grease seal (159A) in the thrust bearing housing cover. Install the grease
seal in the thrust bearing housing cover, slide the thrust bearing housing onto the shaft, and install the
bearing and thrust bearing housing cover.

T60 frame pumps are similar to T40 frame with the addition of a grease retainer (206B) between the
outer bearing (168) and the shaft bearing shoulder. Install the grease seal in the thrust bearing
housing cover, slide the thrust bearing housing onto the shaft, and install the grease retainer, bearing
and thrust bearing housing cover.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY AND DAMAGE TO THE
BEARINGS, PRESSURE SHOULD BE APPLIED TO THE INNER BEARING RACE
ONLY.

D. Install the inner bearing grease seal (140A) and shaft/bearing assembly in the frame (90).
E. Install the capscrews and jackscrews that hold the outer bearing assembly to the frame.
CAUTION: DO NOT TIGHTEN THE CAPSCREWS OR JACKSCREWS. THEY WILL BE USED TO

MAKE THE FINAL IMPELLER CLEARANCE ADJUSTMENT AFTER THE PUMP IS
COMPLETELY ASSEMBLED.

FAIRBANKS MORSE PUMPS
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8. PUMP ASSEMBLY (continued)

E.

o

Apply a bead of Loctite No. 271 or 601 around the impeller end of the shaft/shaft sleeve fit. Slide the
shaft sleeve (14) part way onto the shaft and rotate it at least one full revolution to evenly spread the
Loctite, then slide the shaft sleeve over the shaft until it butts firmly against the shaft shoulder.

CAUTION: ALLOW THE LOCTITE TO CURE FOR TWO (2) HOURS BEFORE OPERATING THE
PUMP.

Install the water deflectors (126A and 126B) on the shaft.

. Install the packing (212) and water seal ring (10), or the mechanical seal, in the frame adapter (34)

stuffing box.

CAUTION: REFER TO THE MAINTENANCE SECTION OF THIS MANUAL FOR SPECIFIC
INSTALLATION INSTRUCTIONS FOR THE PACKING OR MECHANICAL SEAL.

If your pump uses a mechanical seal, slide the one (1) piece mechanical seal gland (31) over the shaft.

Apply a light coat of grease to the shaft sleeve and slide the adapter (34) over the shaft, being careful
not to damage the packing or mechanical seal.

Secure the adapter to the frame with the capscrews. Install the packing gland (19) and gland nuts.

CAUTION: DO NOT TIGHTEN THE GLAND NUTS. REFER TO THE MAINTENANCE SECTION
OF THIS MANUAL FOR SPECIFIC PACKING ADJUSTMENT INSTRUCTIONS AFTER
THE PUMP ASSEMBLY IS COMPLETED.

If your pump uses impeller and front head wearing rings (16 and 17) they are a light press fit installed
with Loctite No. 271 or 601. Apply a bead of Loctite around the impeller and front head between the
wearing ring mating surface and install the wearing rings.

CAUTION: BE CAREFUL TO PRESS THE WEARING RINGS COMPLETELY IN PLACE. THEY
SHOULD BE FIRMLY BUTTED AGAINST THE CORRESPONDING IMPELLER OR
FRONTHEAD SHOULDER.

TYPICAL WEARING RING CONSTRUCTION ﬂ
IMPELLER (1)
LOCTITE , : \1 .
5, o =
A 1%

IMPELLER WEAR RING (17)

FRONTHEAD WEAR RING (16)
.—~—— FRONTHEAD (33)
s

g

LOCTITE
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MAINTENANCE (continued)

8. PUMP ASSEMBLY (continued)

M.

Prior to installing the impeller (1), impeller key (102) and impeller capscrew (9): the key shaft, impeller
bore and the threads on the capscrew and it's mating threads in the shaft must be thoroughly cleaned
and free from oil, dirt or any foreign substance. Apply a sufficient amount of Loctite No. 271 or 601 to
the shaft to cover the entire impeller fit area. Install the impeller key (102) in the shaft (4). Slide the
impeller (1) in place, making sure it butts firmly against the shaft sleeve. Apply 3 or 4 drops of Loctite
No. 271 or 601 to the capscrew threads, and with the impeller washer (9A) in place, install the
capscrew and torque to the values shown in the following table.

CAUTION: THESE CAPSCREW TORQUE VALUES ARE FOR SAE GRADE 8 STEEL CAPSCREWS
ONLY. IF OTHER MATERIAL IS USED, CONSULT WITH THE FAIRBANKS MORSE
ENGINEERING DEPARTMENT FOR PROPER TORQUE VALUES.

B5410, B5420 or B5440 PUMPS

Pump Pump Impeller Fastener Torque
Size-Figure Frame (Capscrew Size) Foot-Pounds

2", 3" or 4" - B54X1 T20 =13 80

2", 3" or 4" - B54X2 T20 =13 80

3", 4", 5" or 6” - B54X3 T30 -1 120

4", 5", 6" or 8" - B54X4 T40 Ya-11 200

5" - B54X6 T40 Ya-11 200

8" or 10” - B54X5 T60 6-9 240

6" or 8" - B54X6 T60 6-9 240

N. Install the rotating assembly in the volute (30) using a new gasket and secure with the appropriate

0.
i

Q.

capscrews.
Install the front head (33) in the volute using a new gasket and secure with the appropriate capscrews.

Refer to the maintenance section of this manual for specific instructions on impeller running
clearance adjustment and adjust that clearance to the proper value.

Install the gaskets, handhole covers and mechanical seal piping if the pump uses a mechanical seal.

The pump assembly is now complete except for packing adjustment, which should be accomplished after the
pump is installed, primed and started up. Refer to the maintenance section of this manual for specific packing
or mechanical seal adjustment instructions.
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ORDERING PARTS

There are a variety of options available for this pump. When ordering parts, give pump serial number, size, and
figure number and a complete description and item number of each part. Refer to the drawing and parts list in
the back of this manual. You may order parts from your local Fairbanks Morse Distributor or directly from the
factory. Consult your local telephone yellow pages for the office nearest you.

RETURNING PARTS

Unnecessary delays and wasted effort will be avoided if you use the proper procedure to return parts or
equipment. All materials or parts returned to the factory must have prior approval and a “"Returned Goods
Tag”.

Contact your nearest Fairbanks Morse distributor, listing the material to be returned and the reasons for the
return. He will contact the factory to obtain the required approval and "Returned Goods Tag". All material to
be returned should be carefully packed to avoid damage in route from rough handling or exposure to weather.
The "Returned Goods Tag"” will give shipping instructions. All material to be returned freight prepaid.

Fairbanks Morse makes improvements on its products from time to time and reserves the right to furnish
improved parts for repairs. A part that is received and is not identical in appearance, or has a different symbol
from the original part, may be interchangeable. Examine the part carefully before contacting your Fairbanks
Morse representative. The parts should never be returned to the factory without first obtaining proper
authorization from your Fairbanks Morse representative.

RECOMMENDED SPARE PARTS
For Normal Duty:

REF. NO. DESCRIPTION |
14 SLEEVE SHAFT |
16 WEAR RING, FRONTHEAD (IF ON ORIGIONAL CONSTRUCTION)
17 WEAR RING, IMPELLER (IF ON ORIGINAL CONSTRUCTION)
126A DEFLECTOR, INNER
126B DEFLECTOR, OUTER
140A SEAL, GREASE
159A SEAL, GREASE
163 BEARING, INNER
168 BEARING, OUTER
212 PACKING (OR MECHANICAL SEAL)
GASKETS, COMPLETE SET

For Severe Duty, Add The Following:

REF. NO. DESCRIPTION
1 IMPELLER
4 SHAFT

FAIRBANKS MORSE PUMPS




" PAGE 20

NOTES

FAIRBANKS MORSE PUMPS




NOTES PAGE 21

FAIRBANKS MORSE PUMPS




CROSS-SECTIONAL DRAWINGS

PAGE 22

AND PARTS LISTS — 5410
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FRAME T60
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. 102
9A S
30 X0 i t0 H J&
9 : — 202
1 s b 203
154 § >
AT
B5411 INTEGRAL VOLUTE
B5410 AND B5410C 1268 272
VERTICAL DRY-PIT NON CLOG PUMPS 159A 161
PARTS LIST -
REF.
NO. DESCRIPTION s
1 IMPELLER 162
] SHAFT
9 CAPSCREW, IMPELLER o6
9A| WASHER, IMPELLER : -,
10 RING, WATER SEAL R 168
14 SLEEVE, SHAFT !
15 BASE 140A
19 GLAND HALF 1 || 163
30 VOLUTE 126A i
33 FRONTHEAD 19
. 34 ADAPTER, FRAME 14
44 SUCTION ELBOW 10 1 A S
90 FRAME
02 | _KEY, IMPELLER 30 | AN = iy
126A| DEFLECTOR, INNER 1 P
126B| DEFLECTOR, OUTER S~ 156
139 HOUSING THRUST BEARING 203 J f
140A| SEAL, INNER GREASE B ! B
154 GASKET, ELBOW 202 1
156 GASKET, VOLUTE T g <
159 COVER, THRUST BEARING HOUSING 9 198
159A| SEAL, OUTER GREASE ’ f
161 LOCKNUT, BEARING 154 ! 33
162 LOCKWASHER, BEARING ‘
163 BEARING, INNER 7 291
168 BEARING, OUTER
202 COVER, VOLUTE HANDHOLE i o
203 GASKET, VOLUTE HANDHOLE COVER | \
206A| RETAINER, INNER GREASE ) ; V2
206B] RETAINER, OUTER GREASE
212 PACKING B5412 FRAME T20
272 KEY, COUPLING AND B5413 FRAME T30
290 COVER, HANDHOLE (B5411 is same except integral volute)
291 GASKET, HANDHOLE
407 BALANCE WEIGHT, IMPELLER
264 SUCTION ELBOW (BASE COMBINATION)
OPTIONS TO BASIC PUMPS
REF.
NEoF. DESCRIPTION
1 IMPELLER
16 WEAR RING, FRONTHEAD
‘ 177 | WEAR RING. IMPELLER
19 GLAND HALF
31 SOLID GLAND
456 MECHANICAL SEAL

FAIRBANKS MORSE PUMPS




PAGE 24

CROSS-SECTIONAL DRAWING
AND PARTS LISTS — 5420

S

156 9

202,
203 10  126A 90

9A 1 19 140A 4

139
159

159A

126B

SN\ =i

\\
ST
L N

N
Ik\\\\\\\‘ 2

———

I\:\\\\\\\\\ 3

QN Be
N

PSS RS

5 e
2 A } z
N T ?
é§ §\\f
N
L)
- 102\ 34 | 163 168 1627272
156 14 212 28B 28A 161
B5424 AND B5426 FRAME T40
33 30 9A 202, 1 10 126A 90
156&\ 9 203 ;156 | 19 | 140A| 4
e R4y ¥ 1
|
\\ !
. 139 159A
oy 1268
S =
3
1 T N, =i
I

FAIRBANKS MORSE PUMPS

AR -t v
SUORN .::

SO

—
TS

ANNN

?uzzzav N
g
%

37
£

11H) —

206A
2068

102 34
B5425 AND B5426 FRAME T60

163

28A

161




CROSS-SECTIONAL DRAWINGS

AND PARTS LISTS — 5420 PAGE 25
202 30
M P
b W L R T ]
¥ T
- 18w
5 = 126A
(- \) 1014 19 140A 90 4
2 s SN ; 139
: f 159A
i PR 7 126B
T T EER . o T
e
: 1 01
O, ;
% : 161
33 / N v, N
156
B5420 102 156 34 212 28B 163 28A 168 162
HORIZONTAL NON CLOG PUMPS
PARTS LIST
';1%:.' DESCRIPTION B5422 FRAME T20
1 IMPELLER AND B5423 FRAME T30
4 SHAFT (B5421 is same except integral volute)
9 CAPSCREW, IMPELLER
‘ 9A| WASHER, IMPELLER

10 RING, WATER SEAL
14 SLEEVE, SHAFT
19 GLAND HALF
28A| FOOT, MOUNTING
28B| FOOT, MOUNTING
30 VOLUTE
33 FRONTHEAD
34 ADAPTER, FRAME
90 FRAME
102 KEY, IMPELLER
126A| DEFLECTOR, INNER
126B| DEFLECTOR, OUTER
139 HOUSING, THRUST BEARING
140A| SEAL, INNER GREASE
156 GASKET, VOLUTE
159 COVER, THRUST BEARING HOUSING
150A]  SEAL OUTER GREASE B5421 INTEGRAL VOLUTE
161 LOCKNUT, BEARING
162 LOCKWASHER, BEARING
163 BEARING, INNER
168 BEARING, OUTER
202 COVER, VOLUTE HANDHOLD
203 GASKET, VOLUTE HANDHOLE COVER
206A| RETAINER, INNER GREASE
206B| RETAINER, OUTER GREASE
212 PACKING
272 KEY, COUPLING
407 BALANCE WEIGHT, IMPELLER
OPTIONS TO BASIC PUMPS

. NO. DESCRIPTION
1 IMPELLER

16 WEAR RING, FRONTHEAD

17 WEAR RING, IMPELLER

31 SOLID GLAND
456 MECHANICAL SEAL

FAIRBANKS MORSE PUMPS
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B5442C - 4” AND B5443C - 4"
(COMBINATION BASE-ELBOW)
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B5441 INTEGRAL VOLUTE

B5440 AND B5440C

VERTICAL COUPLED NON CLOG PUMPS

PARTS LIST
REF.
NO. DESCRIPTION
1 IMPELLER
4 SHAFT
9 CAPSCREW, IMPELLER
9A WASHER, IMPELLER
10 RING, WATER SEAL
14 SLEEVE, SHAFT
15 BASE
19 GLAND HALF
30 VOLUTE
33 FRONTHEAD
34 ADAPTER, FRAME
44 SUCTION ELBOW
90 FRAME
102 KEY, IMPELLER
126A DEFLECTOR, INNER
1268 DEFLECTOR, OUTER
139 HOUSING, THRUST BEARING
140A SEAL, INNER GREASE
154 GASKET, ELBOW
156 GASKET, VOLUTE
159 COVER, THRUST BEARING HOUSING
159A SEAL, OUTER GREASE
161 LOCKNUT, BEARING
162 LOCKWASHER, BEARING
163 BEARING, INNER
168 BEARING, OUTER
202 COVER, VOLUTE HANDHOLE
203 GASKET, VOLUTE HANDHOLE COVER
206A RETAINER, INNER GREASE
206B RETAINER, OUTER GREASE
212 PACKING
220 HIGH RING BASE
272 KEY, COUPLING
290 COVER, HANDHOLE
291 GASKET, HANDHOLE CQVER
407 BALANCE WEIGHT, IMPELLER
464 SUCTION ELBOW (BASE COMBINATION)
OPTIONS TO BASIC PUMPS
REF.
NO. DESCRIPTION
1 IMPELLER
16 WEAR RING, FRONTHEAD
17 WEAR RING, IMPELLER
19 GLAND HALF
31 SOLID GLAND
456 MECHANICAL SEAL
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INSTRUCTIONS

7R//ctA0 VERTICAL INDUCTION MOTORS

NORMAL THRUST, SOLID SHAFT, “P” BASE

FRAMES C254-C405, D254-D405, K254-K405, L213-L256
OPEN ENCLOSURES

GEH-4214C

:

INTRODUCTION

General Electric vertical motors covered by
these instructions are carefully constructed of high-
quality materials and are designed to give long
periods of trouble-free service when properly
installed and maintained.

The ventilating openings and the bearing lubri-
cation system have been arranged for the ultimate
in vertical motor operation. Therefore, these
normal-thrust motors (see Fig. 1) are suitable for
operation in the shaft-down position only unless
otherwise recommended by the General Electric
Company.

General mechanical construction for wound-rotor
motors is the same as for other types with the
addition of rings, brushes, rotor windings, etc.
(see Fig. 4).

Fig. 1. Typical vertical motor

RECEIVING, HANDLING AND STORAGE

Each motor should be carefully examined upon
arrival, and any damage reported promptly to the
carrier and to the nearest office of the General
Electric Company.

WARNING: LIFTING DEVICES ARE NOR-
MALLY INTENDED TO BE USED IN
HANDLING THE MOTOR ONLY, AND
ARE NOT INTENDED TO LIFT THE
COMBINED WEIGHT OF THE MOTOR
AND ITS CONNECTED LOAD. HOW-
EVER, IF A SPREADER BAR IS USED
TO PROVIDE PARALLEL LIFTING
FORCES IN LINE WITH THE AXIS OF
THE MOTOR AND PRECAUTION IS USED
TO AVOID SHOCK LOADING, CON-
NECTED LOADS NOT EXCEEDING 200
PERCENT OF THE MOTOR WEIGHT
CAN NORMALLY BE SAFELY HANDLED
WITH THE MOTOR LIFTING DEVICES.

If the motor is not to be installed immediately,
it should be stored in a clean, dry location. Pre-
cautions should be taken to prevent the entrance of
moisture, dust, or dirt during storage and installa-
tion.

During storage, windings should be protected
from excessive moisture absorption by some safe
and reliable method of heating. Space heaters, if
supplied, may be used for this purpose. The tem-
perature of the windings should always be maintained
a few degrees above the temperature of the sur-
rounding air. It is recommended that motors in
storage be inspected, the windings meggered, and a
log of insulation resistance and temperature kept.
Any significant decrease in insulation resistance
should be investigated.

See RELUBRICATION for details of lubrication
of motors in storage.

If the motor is tobe in storage for over one year,
it is recommended that competent technical inspec-
tion service be contracted for, such as General
Electric Installation and Service Engineering De-
partment, to ensure that the storage has been ade-
quate and that the motor is suitable for service.

These instructions do not purport to cover all details or variations in

" bt 2o

t nor to provide for every possible contingency to be met in connection with

installation, operation or maintenance. Should further information be desired or should particular problems arise which are not covered sufficiently for the
purchaser’s purposes, the matter should be referred to the General Electric Company.
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SAFETY PRECAUTIONS

equipment.

WARNING

High voltage and rotating parts can cause serious or fatal injury. The use of electric machinery,
like all other utilization of concentrated power and rotating equipment, can be hazardous. In-
stallation, operation, and maintenance of electric machinery should be performed by qualified
personnel. Familiarization with NEMA Publication MG2, Safety Standard for Construction
and Guide for Selection, Installation and Use of Electric Motors and Generators, the National
Electrical Code, and sound local practices is recommended.

For equipment covered by this instruction book, it is important to observe safety precautions to protect
personnel from possible injury. Among the many considerations, personnel should be instructed to:

® avoid contact with energized circuits or rotating parts,

® avoid by-passing or rendering inoperative any safeguards or protective devices,

® avoid extended exposure in close proximity to machinery with high noise levels, and

® use proper care and procedures in handling, lifting, installing, operating and maintaining the

Safe maintenance practices with qualified personnel are imperative. Before initiating maintenance pro-
cedures, be sure that all power sources are disconnected from the machine and accessories to avoid electric
shock. High potential insulation test for this equipment is not recommended; however, should it be re-
quired, procedures and precautions outlined in NEMA Standards MG-1 should be followed.

Failure to properly ground the frame of this machine may cause serious injury to personnel. Ground-
ing should be in accordance with the National Electrical Code and consistent with sound local practice.

INSTALLATION

LOCATION AND MOUNTING

WARNING: MOTORS SHOULD BE LO-
CATED IN A SUITABLE ENCLOSURE
TO PREVENT ACCESS TO THE MO-
TOR BY CHILDREN OR OTHER UN-
AUTHORIZED PERSONNEL IN ORDER
TO PREVENT POSSIBLE ACCIDENTS.
THIS IS ESPECIALLY IMPORTANT FOR
MOTORS THAT ARE REMOTELY OR
AUTOMATICALLY CONTROLLED OR
HAVE AUTOMATIC RESETTING OVER -
LOAD RELAYS, SINCE SUCH MOTORS
MAY START UNEXPECTEDLY.

Allow enough space around the motor to permit
free flow of ventilating air and to maintain an am-
bient temperature of not over 40 C. Where a choice
of locations is possible, install the motor so it will
be subjected to the least amount of dirt, dust, liquid,
and other harmful materials. Mount the motor se-
curely on a level, firm foundation, align accurately
with the driven equipment, and tighten mounting
bolts securely.

Some precautions are necessary to assure satis-
factory operation of motors in pumping service.
The packing gland in the pump head should be kept

2

in good condition so that the liquid being pumped
will not be forced out along the shaft and enter the
motor through the lower bearing housing. Motors
driving pumps in pressure systems, where the
pressure is maintained after shutdown, should be
protected from overspeeding by check valves.

Direct Drive

Normal-thrust motors (see Fig. 2) utilize heavy-
duty, deep-groove ball bearings which are suitable
for some continuous up or down axial-thrust load.
Since overloading greatly reduces bearing life, the
amount of thrust applied should not exceed the rec-
ommended values. There are some applications
which require special bearing constructions as shown
in Fig. 3 or alternate end-shield constructions shown
in Fig. 5.

V-Belt Drive

Since belting places relatively high radial loads
on the shaft and bearings, motors must be specifi-
cally ordered for such service. Tolimitthese loads
to reasonable values, adhere to the minimum sheave
diameter and maximum sheave width specified by
the General Electric Company. Belt speed, center
distance, and pulley ratios should be within the limits
of good belting practice as specified by the belt
manufacturer. The belt speeds should not exceed
5,000 feet per minute unless otherwise recom-
mended by the manufacturer of the belt.




After October 1, 1983, the San Jose Motor Plant wiil start using a

higher témperature grease in our motor product line.

Motors which use the new grease will be identified with an "R" suffix

at the end of the model number, i.e. 5K6256XC1R.

Motors with model numbers ending in "R" or greater (S, T, U, etc.) must
use G.E. high temperature grease #D6A2C14 and not the grease specified

in the instruction book;

Grease used on model numbers with suffixes "A" up to "Q" is not inter-

changeble with the new grease.

-

REFERENCE :
INSTRUCTION BOOK NO.. . PAGE NO.
GEW - 3290E e )
GEH - 3291E ' 8
GEH - 3293D - 7i
GEH - 32080 8
GEH -‘§295c : 4
GEH - 3297C 4
GEH;- 4210D \ 7 ‘
GEH - 4211C 5
GEH - 4212C 7
GEH - 42138 7
4

GEN'- 4214C i v e

|
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WARNING: ALL BELTS SHOULD BE
ENCLOSED TO PREVENT INJURY FROM
THROWN PARTS IN CASE A BELT
SHOULD BREAK IN SERVICE.

Align the sheaves carefully to avoid axial thrust
on the bearings and excessive belt wear. Tighten
the belts only enough to prevent slipping. Excessive
tension will reduce bearing life and may cause the
shaft to break.

ELECTRICAL CONNECTIONS

Select and install control equipment and wiring
according to National Electrical Code and sound
local practice. Check the voltage and frequency
with nameplate values. The motor will operate
successfully, but with somewhat modified char-
acteristics, when the line voltage is within plus or
minus ten percent of nameplate value, the frequency
within plus or minus five percent, or the combined
variation within plus or minus ten percent (provided
the frequency variation does notexceed five percent).

200-volt motors are designed for use on 208-
volt systems.

Operation of a motor rated 230 volts on a 208-
volt system is not recommended because utiliza-
tion voltages are commonly encountered below the
minus 10-percent tolerance on the voltage rating
for which the motor is designed. Such operation
will generally result in excessive overheating and
serious reduction in torques (National Electrical
Manufacturers Association).

LUBRICATION

All grease-lubricated bearing housings are
packed with the proper amount of GE grease before
leaving the factory and will not require regreasing
until they have been in service for a time.

See instructions under MAINTENANCE for re-
lubrication recommendations.

OPERATION
Check the electrical connections.

When possible, leave the motor disconnected from
the load for the initial start. First, make sure that
the rotor turns freely; then,operate the motor with-
out load for about an hour to test for excessive vi-
bration and for any unusual, localized heating inthe
bearings and winding.

To reverse the direction of rotation of a three-
phase motor, interchange any two line leads; to re-
verse direction of a two-phase motor, interchange
Tl and T3.

Operate the motor under load and check the cur-
rent. Do not exceed the steady value of nameplate
amperes times service factor.

MAINTENANCE

WARNING: BEFORE INITIATING MAIN-
TENANCE PROCEDURES, DISCONNECT
ALL POWER SOURCES TO THE MA-
CHINES AND ACCESSORIES AND COM-
PLETELY DISCHARGE ALL PARTS AND
ACCESSORIES WHICH MAY RETAIN
ELECTRIC CHARGE. FAILURE TO DO
SO CAN RESULT IN SEVERE PERSONAL
INJURY.

INSPECTION AND CLEANING

A systematic inspection should be made at regu-
lar intervals, depending on service and operating
conditions.

Keep both the interior and exterior of the motor
free from dirt, oil, and grease. Open motors should
be kept as dry as possible; if operating in dirty
places, they should be disassembled periodically
and thoroughly cleaned.

Motors may be blown out with dry compressed
air of moderate pressure, but cleaning by suction is
preferred due to the possibility of water inthe com-
pressed air lines and the danger of blowing metal
chips into the insulation with compressed air.

WARNING: SCREENS AND COVERS ARE
PROVIDED AS NECESSARY FOR PRO-
TECTION OF THE EQUIPMENT AND
PERSONNEL. ALL SCREENS MUST BE
KEPT FREE OF DIRT AND DEBRIS TO
ENSURE PROPER VENTILATION, AND
MAINTAINED IN PLACE FOR PROTEC-
TION OF PERSONNEL.

RELUBRICATION

Motors covered by these instructions employ
grease lubrication for both the upper (guide) bear-
ing and the lower (thrust) bearing.

The bearing housings are packed at the factory
with sufficient long-life grease for an initial op-
erating period. Since the oil in the grease will ul-
timately become depleted, it is necessary to re-
grease at intervals consistent with the service.
The following recommendations are offered as a
guide in determining the relubrication period.
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GREASE RELIEF PLUG
UPPER (GUIDE) BEARING

TOP ENDSHIELD

GREASE FITTING

LIFTING
LUG

M1 Y- e T AIR INLET GUARD
AIR DISCHARGE — f 5 e /A |~ AIR DEFLECTOR
r( J' Y STATOR WINDING
{ i ROTOR CAST FAN
CONDUIT BOX £ / ey
m L / ROTOR CAST END RING

ROTOR PUNCHINGS

- AIR GAP

STATOR PUNCHINGS

STATOR PIN OR PINS

f (AS REQUIRED)

——STATOR COOLING

FINS

STATOR FRAME

|__—AIR DEFLECTOR
LOWER BEARING COVER
AIR DISCHARGE

TR R W e W W . Y

<

GREASE FITTING

GREASE RELIEF PLUG i

SCREEN

LOWER (THRUST)
BEARING

< BASE ENDSHIELD

T
SHAFT EXTENS|0N—"‘| l

AIR INLET
\

BEARING LOCKNUT
LABYRINTH SEAL 8 WASHER

Fig. 2. Typical normal-thrust, solid-shaft motov for frames C, D, K254-405 or L213-256

Guide bearings in vertical motors carry rela-
tively light loads, and, under normal conditions of
operation, can be regreased every three to five
years. When conditions are more severe (high tem-
peratures, dirty locations, motor running continu-
ously, etc.), regrease every one to three years,

Regrease the thrust bearings of motors with
speeds above 1800 rpm every 1000 hours of opera-
tion with the interval not to exceed three months.
For motors with speeds 1800 rpm and below, re-
grease every 2000 hours of operation, with the in-
terval not to exceed six months,

Relubrication procedure is as follows, Remove
the grease relief plug and free the relief passage
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of hardened grease. Wipe the grease fitting clean.
Or, if no fitting is supplied, replace the 1/8-inch
pipe plug with a standard fitting.

For best results, use GE long-life grease (No.
D6A2C5). Take care to exclude dirt from the bear-
ing housing and lubricant. With the motor at stand-
still, add grease, using a hand-operated gun, until
the grease begins to move in the relief passage.
Allow the motor to run about ten minutes before
replacing the relief plug.

Motors in storage and motors that are to stand
idle for a prolongedperiod andbe subjected to mois-
ture from condensation should have the thrust-bear-
ing housing filled with grease to minimize corrosion.
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LIFTING LUG \
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GREASE FITTING
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(@)
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LOWER (THRUST)
/ BEARING
<3 LOCKWASHER

BEARING LOCKNUT

LABYRINTH SEAL

Fig. 3. Special lower bearing construction for frames C, D, K254-405 or L213-256

Add grease until it comes all the way out of the re-
lief passage. When the motor is again started, run it
with the relief plug removed for about ten minutes
to expel excess grease.

Since the above method tends to purge the bear-
ing housing of used grease, complete removal of all
grease should be required only at infrequent inter-
vals. Whenever the motor isdisassembled for gen-
eral cleaning and reconditioning, the housing should
be cleaned of old grease, using a suitable cleaning
solvent, and dried thoroughly. Refer to the mixture
described under INSULATION CARE. Pack the
cavity above the bearing with D6A2C5 grease until
it is approximately two-thirds full before reas-
sembling.

INSULATION CARE

Whenever the motor is disassembled for general
cleaning, the windings should be brushed free of
dust and washed with a cloth or brush wet with a
suitable cleaning solvent.

The cleaning fluid used to clean the coils must
have grease-dissolving properties, but must not
affect the electric insulation or varnish. Many
cleaning fluids in common use, which are suitable
with respect to the foregoing, may be extremely
hazardous because of their toxicity, inflammability,
or both. The following mixture is a suitable sol-
vent for cleaning windings, bearings, and the bear-
ing housing:
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Fig. 4. Typical wound-rotor-type motor, showing rings, brushes, efc.

25 percent methylene-chloride (if unavailable,
trichlorethylene may be substituted)

70 percent Stoddard solvent (petroleum spirits)

5 percent perchlorethylene

WARNING: WHEN USING THE ABOVE
CLEANING FLUID, THE AREA MUST BE
WELL VENTILATED AND SMOKING OR
OPEN FLAMES PROHIBITED. FAILURE
TO COMPLY CAN RESULT IN PER-
SONAL INJURY OR DEATH.

For best results, the windings should then be
varnished with an air-drying varnish. More than
one coat may be required, depending on the condi-
tion of the winding.
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The General Electric Company can furnish in-
sulating varnish best suited for definite operating
conditions. Consult the nearest General Electric
Sales Office.

REWINDING CAUTION: TO AVOID DAM-
AGE, THE TEMPERATURE OF THE
ALUMINUM FRAME MUST NOT EX-
CEED 200C DURING THE STRIPPING OR
BAKING PROCESS. AN OPEN FLAME
SHOULD NOT BE USED.

END-SHIELD ASSEMBLY

Add a thin coating of a non-conducting grease on
end-shield rabbet and to threads of end-shield cap
screws when assembling end shields to the alumi-
num frame. (GE Grease D6A2C5 is excellent for
this purpose.)




Vertical Induction Motors, GEH-4214

WOUND-ROTOR MOTORS
COLLECTOR RINGS

Keep the rings clean and maintain their polished
surfaces. Ordinarily, the rings will require only
occasional wiping with a piece of canvas or nonlint-
ing cloth. Do not let dust or dirt accumulate be-
tween the collector rings.

BRUSHES

The brushes should move freely in the holders,
and, at the same time, make firm, even contact with
the collector rings.

When installing new brushes, fit them carefully
to the collector rings. Be sure thatthe pigtail con-
ductors are securely fastened to, and make good
contact with, the brush holders.

CAUTION: DURING STARTING, EXTER-
NAL <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>