
BELL SYSTEM PRACTICES 
Plant Series

INDUCTION MOTORS 

TWO AND THREE PHASE 

REQUIREMENTS AND ADJUSTING PROCEDURES

SECTION 159-406-701 
Issue 4-D, M ay, 1962 

AT&TCo Standard

1 . GENERAL

1 .0 1  T h is  s e c t io n  c o v e rs  a p p a ra tu s  r e ­
q u ire m e n ts  and  a d ju s t i n g  p ro c e d u re s  

f o r  in d u c t io n  m o to rs  p e r  th e  f o l l o w in g  
s p e c i f i c a t i o n s :

d
K S -50 07
K S -5123
K S -5 1 2 3 -0 1

S -5 1 2 3 -0 2

K S -5 1 2 3 -0 4
K S -51 37
K S -5 1 3 7 -0 1

K S -5 1 3 7 -0 2
K S -5 1 3 7 -0 3
K S -5396

K S -5668
K S -5 6 6 8 -0 1

I t  may a ls o  be u s e d  f o r  th e  m o to rs  f o r  th e  
2 0 0 -a m p e re , 6 5 - v o l t  s e ts  m a n u fa c tu re d  b y  
th e  H e r tn e r  E l e c t r i c  Company p r e v io u s  t o  
th e  K S -56 68  s e t s .

1 .0 2  T h is  s e c t io n  i s  r e is s u e d  t o  in c o r p o r a t e  
m a t e r ia l  f ro m  th e  addendum  i n  i t s  

p r o p e r  l o c a t i o n .  I n  t h i s  p ro c e s s  m a r g in a l 
a r ro w s  h a ve  been  o m i t t e d .

1 .0 3  A d d i t i o n a l  in f o r m a t io n  n e c e s s a ry  f o r  
th e  p r o p e r  a p p l i c a t i o n  o f  th e  r e ­

q u ire m e n ts  l i s t e d  h e r e in  i s  c o v e re d  i n  
G e n e ra l R e q u ire m e n ts  and  D e f i n i t i o n s  
S e c t io n  0 2 0 -0 1 0 -7 1 1 .

1 .0 4  R e q u ire m e n ts  and  a s s o c ia te d  p r o ­
c e d u re s  m arke d  w i t h  a  num ber s ig n  

(# )  need  n o t  be ch e c k e d  b y  th e  i n s t a l l e r  
u n le s s  i t  i s  t h o u g h t  t h a t  th e  r e q u ire m e n t  
i s  n o t  b e in g  m e t,  o r  p e r fo rm a n c e  in d ic a t e s  
t h a t  s u c h  a  c h e c k  i s  a d v is a b le .

1 .0 5  R e q u ire m e n ts  and  a s s o c ia te d  p r o ­
c e d u re s  m arke d  w i t h  an a s t e r i s k  ( * )  

need  n o t  be c h e c k e d  d u r in g  m a in te n a n c e  
u n le s s  th e  a p p a ra tu s  o r  p a r t  i s  made 
a c c e s s ib le  f o r  o th e r  re a s o n s  o r  i t s  
p e r fo rm a n c e  in d ic a t e s  t h a t  s u c h  a  c h e c k  
i s  a d v is a b le .

1 .0 6  Normal o p e ra t io n  may be d e f in e d  as a 
c o n d it io n  in  w hich  th e  m oto r is  

c a r r y in g  any lo a d  from  no lo a d  to  f u l l  
lo a d  w ith  th e  power s e rv ic e  w i th in  com- 
m e r ic a l l i m i t s .

1 .07  The speed o f  these  in d u c t io n  m otors 
is  f ix e d  by th e  d e s ig n  and i3  no t 

a d ju s ta b le .  A t f u l l  lo a d  i t  w i l l  be 
a p p ro x im a te ly  3500, 1750, o r  1167 rpm 
in s te a d  o f  th e  3600, 1300, o r  1200 rpm 

tf v w h ic h  may be found  stamped on th e  nameplate.

2 . REQUIREMENTS 

2 .01  L u b r ic a t io n

Oil Ring Bearings

(a ) O i l  r in g  b e a rin g s  s h a l l  be
lu b r ic a te d  w ith  220-260 S100 o i l .  

The o i l  le v e l  in  th e  gauge s h a l l  be 
M in . 1 /2  f u l l  
Max. 3 /4  f u l l  

Gauge by eye .

# (b )  E xcep t as covered in  ( c ) ,  th e
o i l  s h a l l  be re p la c e d  w ith  fre s h  

o i l  e v e ry  2 y e a rs .

# ( c )  In  KS-5123 and KS-5137 ty p e  
m oto rs  in s t a l le d  s in c e  th e  

b e g in n in g  o f  1943 and s t i l l  equ ipped 
w ith  th e  o r ig in a l  b e a r in g  l i n i n g s ,  th e  
o i l  s h a l l  be re p la c e d  w ith  f re s h  o i l  
a n n u a lly .

(d ) O i l  r in g s  s h a l l  tu r n  and d e l iv e r  
o i l  to  th e  s h a f t  and b e a r in g s .

(e ) O i l  gauges s h a l l  be f re e  from  
le a k s ,  and g la s s  gauges, where

p ro v id e d , s h a l l  be f re e  from  c ra c k s .

( f )  I f  d i r t  has e n te re d  a b e a r in g  
chamber and h e a t in g  is  ex­

p e rie n ce d  o r  e x p e c te d , th e  d i r t  s h a l l  
be f lu s h e d  o u t o f  th e  chamber w ith  
lu b r ic a t in g  o i l .
Waste-packed Bearings

(g ) W aste-packed b e a rin g s  s h a l l  be 
lu b r ic a te d  w ith  s i x  o r  seven drops
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BELL SYSTEM PRACTICES 
Plant Series 

INDUCTION MOTORS 

SECTION 159-406-701 
Issue 4-D, May, 1962 

AT&TCo Standard 

TWO AND THREE PHASE 

REQUIREJMENTS AND ADJUSTING PROCEDURES 

l. GENERAL 

1.01 This section covers apparatus re­
quirements and adjusti.ng procedures 

for induction motors per the: following 
specifications: 

KS-5007 

1.06 Normal . operation may be defin~d as a 
condition in which the motor is 

carrying any load from no load to full 
load with ,the power service within com.­
merical limits. 

1.07 The~ of these induction motors 
is flxecloy the design and is not 

adjustable. At full load it will be 

• 
KS-5123 I t, KS-5123-01 

K!::-5137-02 approximately 350Q, 1750, or 1167 rpm 
K::,-5137-03 instead of the J600 1800, or 1200 rpm 

ci=ifii-ol fl,,i(rl Hfrwhich may be found ;tamped on the nameplate. 
~ J~-~t23-02 

_\l~ __..:,, - 23-0~ 
'("f# I ~ · KS-5123-04 

C,. Lt'\ KS-5137 

#:5396-0]) \C,& "' 2. REQU!REMENTS 

KS-5668 2.01 Lubrication 
fl ., fJ 0\ KS-5137-01 
\} I\ . 

KS-5668-01 

I rr 
V 
~ 

It may also be used for the motors for the 
200-ampere, 65-volt sets manufactured by 
the Hertner Electric Compan1, previous to 
the KS-5668 sets. 

011 Ring Bearings 

(a) Oil ring bearings shall be 
lubricated with 220-260 SlOO oil. 

The oil level ln the gauge shall be 
Min. 1/2 full 
Max. J/4 full 

Gauge by eye. 

• ~ 
l. 02 This section is reissued to incorporate 

material from the addtmdum in its 
proper location. In this process marginal 
arrows have been omitted. 

#(b) Except as covered in (c), the 
oil shall be replaced with fresh 

oil every 2 years. 

• 
't' 

1.03 Additional information necessary for 
the proper application of the re­

quirements listed herein is covered in 
General Requirements and Def'initions 
Section 020-010-711. 

1.04 Requirements and associated pro-
cedures marked with a number sign 

(#) need not be checked by the installer 
unless it is thought that the requirement 
is not being met, or perfo ·rniance indicates 
that such a check is advisat,le; 

1.05 Requirements and assoc:iated pro-
cedures marked with an asterisk(*) 

need not be checked during n1aintenance 
unless the apparatus or -part is made 
accessible for other reasom; or its 
performance indicates that ~;uch a , check 
is advisable. 

#(c) In KS-5123 and KS-5137 type 
motors installed since the 

beginning of 1943 and still equipped · 
with the original bearing linings, the 
oil shall be replaced with fresh •oil 
annually. 

(d) Oil ring~ shall turn and deliver 
oil to the shaft and bearings. 

(e) 011 gauges shall be f.ree from 
leaks, and glass gauges, where 

provided, shall be free from cracks. 

(f) If dirt has entered a bearing ----· 
chamber and heating is ex­

oerienced or expected, the dirt shall 
be flushed out of the chamber with 
lubricating oil. 

Waste-oacked Bearings 

(g) Waste-packed bearings shall be 
lubricated with six or seven drops 

@ American Telephone and Telegraph Company, 1962 
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SECTION 159-406-701

F ig .  1 -  M o to r-G e n e ra to r S e t -  O i l  R ing  Type -  3 -phase  1
M oto r D r iv in g  300-am pere , 6 5 -v o l t  G e n e ra to r

o f  130-190 S1D0 o i l  a t  i n s t a l l a t i o n  
and eve ry  3 months t h e r e a f t e r .  S in ce  
o p e ra t in g  c o n d it io n s ,  in c lu d in g  room 
te m p e ra tu re , va ry  w id e ly ,  t h i s  i n t e r ­
v a l  o r  th e  amount o f  o i l  s h o u ld  be 
m o d if ie d  as re q u ire d  t o  o b ta in  
adequa te , b u t n o t e x c e s s iv e , lu b r ic a ­
t i o n .

B a l l  B e a r in g s

(h )  B e a r in g s  e q u ip p e d  w i t h  g re a s e
p re s s u re  f i t t i n g s  and g re a s e  d r a in  

p lu g s  s h a l l  be r e l u b r i c a t e d  w i t h  
2 6 0 -3 0 0 P  g re a s e  a n n u a l ly  i n  s e r v ic e  
o r  a f t e r  b e in g  d is m a n t le d .  N o rm a lly ,  
b a l l  b e a r in g s  s h a l l  n o t  be lu b r i c a t e d  
when a m a c h in e  i s  b e in g  p u t  i n t o  
s e r v ic e ,  b u t  i f  i t  ha s  been i n  s to ra g e  
f o r  tw o  o r  m ore  y e a rs  b e fo r e  b e in g  
i n s t a l l e d ,  t h e y  s h a l l  be l u b r i c a t e d .

# ( i )  B e a r in g s  n o t  e q u ip p e d  w i t h
p r e s s u r e  f i t t i n g s  s h a l l  be r e -  

lu b r i c a t e d  w i t h  2 6 0 -3 0 0 P  g re a s e  e v e ry  
3 y e a rs  i n  s e r v ic e .

2 .02  C a p a c ity ; The m o to r s h a l l  be capable  
o f  s t a r t in g  i t s  a s s o c ia te d  g e n e ra to r  

u nde r no lo a d  and o f  d r iv in g  i t  u nd e r a l l  
norm a l o p e ra t in g  c o n d it io n s .

*# 2 .0 3  B e a r in g s : The b e a r in g  l in in g s  o r
b a i l  b e a rin g s  s h a l l  be f re e  from  ex­

c e s s iv e  w ea r. I f  th e  m o to r o p e ra te s  
s a t i s f a c t o r i l y  u nd e r a l l  c o n d it io n s  o f  lo a d  
and th e  o th e r  re q u ire m e n ts  o f  t h i s  s e c t io n  
a re  m e t, th e  b e a rin g s  may be co n s id e re d  to  
be in  a s a t is f a c t o r y  c o n d it io n .

N o te : Abnorm al n o is e  from  a b a l l
b e a r in g  i s  an in d ic a t io n  o f  ex­
c e s s iv e  w e a r.

# 2 .0 4  A ir - g a p ; The a ir - g a p  a t  a l l  p o in ts
between th e  r o t o r  and s t a t o r  s h a l l  be 

Minimum 0 .0 0 5  in c h  
Use th ic k n e s s  gauge.

N o te : A m o to r o f  one o f  th e  la r g e r
s iz e s ,  h a v in g  an a ir - g a p  approach ing  
th e  minimum, is  l i k e ly  to  have excessive 
n o is e  and v ib ra t io n .  See requirem ent 2£7.

2 .0 5  Freedom o f  R o ta t in g  P a r ts : The m o to r
r o t o r  s n a i l  tu r n  i 'r e e iy  in  i t s  b e a r­

in g s .  Gauge by f e e l .

i
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SECTION 159-406-701 

Fig. l - Motor-Generator Set - 011 Ring Type - )-phase 
Motor Driving )00-ampere, 65-volt Generator 

or 130-190 SlOO oil at installation 
and every 3 months thereafter. Since 
operating conditions, including room 
temperature, vary wiaely, this inter-• 
val or the amount of oil should be 
modified aa required to obtain 
adequate, but not excessive, lubrica-• 
tion. 

Ball Bearings 

(h) Bearings equipped with grease 
pressure fittings and grease drain 

plugs shall be relubricated with 
260-300P grease annually in service 
or after being dismantled. Normally, 
ball bearings shall not be lubricated 
when a machine is being put into 
service, but if it has been in storage 
for two or more years before being 
installed, they shall be lubricated. 

#(i) Bearings not equipped with 
pressure fittings shall be re­

lubricated with 260-300P grease every 
3 years in service. 

Page 2 

2.02 Capacity: The motor shall be capable 
orstarting its associated generator 

under no load and of driving it under all 
normal operating conditions. 

•#2.03 ·Bearin~: The bearing linings or 
ball bearings shall be free from ex­

cessive wear. If the motor operates 
satisfactorily under all conditions of load 
and the other requirements of this section 
are met, the bearings may be considered to 
be in a satisfactory condition. 

Note: Abnormal noise from a ball 
bearing is an indication of ex­
cessive wear. 

#2.04 Air-gap: 'lbe air-gap at all points 
between the rotor and stator shall be 

Minimum 0.005 inch 
Use thickness gauge. 

Mote: A motor of one of the larger 
sizes, having an air-gap approaching 
the minimum, is likely to have excessive 
noise and Vibration. See requirement 2.D?. 

2 .o 5 Freedom of Rotating Parts: The motor 
rotor shall turn freely in its bear­

ings • Gauge by reel. 

• 
• 

• 

• 

• 
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END S H IE LD  C A P  S C R E W  

O IL  W E L L  COVER

B E A R IN G  S E T  SC R E W

O IL  R IN G  GUARD

B E A R IN G  L IN IN G

KEY FOR MOTOR 
HALF OF COUPLING

------B E A R IN G  L IN IN G

, - U P P E R  B E A R IN G  D 'J S T  C A P

F ig .  2 -  O i l  R ing  Type B e a rin g F ig .  3 -  W aste-packed B e a rin g

*# 2 .0 6  E n d P la y :  The end p la y  s h a l l  be
s u f f i c i e n t  t o  p e rm it th e  a rm a tu re  

t o  ru n  f r e e ly ,  b u t s h a l l  n o t in t e r f e r e  
w ith  th e  p ro p e r  o p e ra t io n  o f  th e  m oto r 
o r  i t s  a s s o c ia te d  g e n e ra to r .

2 .07  N oise  and V ib r a t io n : The n o ise  and
v ib r a t io n  o f  a m o to r under any norm al 

o p e ra t in g  c o n d it io n  s h a l l  n o t be e x c e s s iv e  
a t  any lo a d  from  no lo a d  to  f u l l  lo a d .
Gauge by sound and f e e l . .

Gun, g re a se , push ty p e ,  L in c o ln  No. 5958 
S c re w d r iv e r , 3B c a b in e t 
S t ic k ,  o ra ng e , KS-6320 
W rench, a d ju s ta b le ,  s in g le  end , 8 " ,  

R-2512
W renches, open end , dou b le  o r  s in g le ,  

w ith  th e  f o l lo w in g  o p e n in g s : 1 /2 "  
1 9 /3 2 " , l l / l 6 " ,  7 / 8 " ,  1 - 1/ 16" ,  1 -  
and 1 -5 /8 "

»

Gauges

*# 2 .0 8  T em p era tu re : The te m p e ra tu re  s h a l l
n o t e x c e e d t h e  fo l lo w in g :

Maximum

G auge-nest, th ic k n e s s ,  K5-6909 
In d ic a to r ,  speed , Jones No. 5B o r  H a s le r  

S ty le  A 
S c a le , s te e l  6 " ,  R-8550
T h e rm o m e te r, R -1 0 3 2 , D e t a i l  1

B e a ring s  80C (176F)
W ind ings and fram e 90C (194F) M a t e r ia ls

I f  th e  te m p e ra tu re  is  th o u g h t t o  be ex­
c e s s iv e , measure w ith  th e rm om e te r.

3 .  ADJUSTING PROCEDURES

3 .00 1  L is t  o f  T o o ls . Gauges. and M a te r ia ls  
(E q u iv a le n ts  may be s u b s t i tu te d ]

T oo ls

B ru sh , t y p e w r i t e r ,  to o th b ru s h  ty p e  
O i le r ,  Gem 1704, 1 /2  p in t

C le a n in g  C lo th ,  K S -14 66 6  
Compound, s e a l in g ,  K5-6824 
F e l t  pad 
G rease, 260-300P
M easure, 1 q t ,  fu n n e l a tta c h e d  f o r  

a d d in g  o i l  to  o i l  r in g  b e a r in g s )  
O i l ,  130-190 S100 
O i l ,  220-260 S100 
O i l '  KS-2245 
P a i l
S p i r i t s ,  p e tro le u m  
W aste, y a rn ,  w oo l

Pag* 3

• 
• 
• 

• 

•· 
I . 1• I. I -

/ END SHIELD C}IP SCREW 

II 
OIL WELL COVER 

BEARING SET SCREW 

OIL RING GUARD 

BEARING LINING 

KEY FOR MOTOR 
HALF Of COUPLING 

I l DRAIN PLUG 

LOii.. RING 

Fig. 2 - Oil Ring Type Bearing 

$//2.06 End Play: The end play shall be 
sufficient to permit th ,e armature 

to run freely, but shall not interfere 
with ~he proper operation of the motor 
or its associated generator. 

2.07 Noise and Vibration: The noise an_d 
vibration of a motor under any no?'mal 

operating condition shall not be excessive 
at any load from no load to full load. 
Gauge by sound and feel •• 

•#2.08 Temperature: The temperature shall 
not exceed the ·following: 

Bearings 
Windings and frame 

.Maximum 

toe (176F) 
90C (194F) 

If the temperature is thought to be ex­
cessive, measure with thermometer. 

J. ADJUSTING PROCEDURES 

J.001 List of Tools, Gat:'s 1 and Materials 
(Equivalents may substituted) 

~ 
Brush, yp-ewrit"eri toothbrush type 
0il~r, Gem 1704, /2 pint 

ISS 4-D, SECTION 159-406-701 

BEARING LINING 

UPPER BEARING OUST CA .. 

Fig. 3 - Waste-packed Bearing 

Gun, grease, push type, Lincoln No. 5958 
Screwdriver, 3" cabinet 
Stick, orange, KS-6320 
Wrenchi adjustable, single end, 8", 

R-25 2 
Wrenches, open end, double or single, 

with the followi.n~ openin~: 1/2" 
19/32", 11/16", 7/S", 1-1/16", 1-1/16- , 
and 1-5/S" 

Gauges 

Gauge-nest, thickness, KS-6909 
Indicator, speed, Jones No. 5B or Haslar 

Style A 
Scale, steel 6", R-85.50 
Thermometer, R-1032, Detail 1 

Materials 

Cleaning Cloth, KS-14666 
Compound, sealing, KS-6824 
Felt pad 

. Grease, 260-JOOP 
Measure, 1 qt, funnel attach9d for 

adding oil to oil ring bearings) 
011, 130-190 S100 
Oil, 220-260 S100 
0ili KS-2245 
Pai 
Spj,rits, petrole\DD 
Waste, yam, wool 

Pap) 



SECTION 159-406-701

3 .01  L u b r ic a t io n  (R q .2 .0 1 )

O i l  R ing  Bearings

(1 )  To lu b r ic a te  an o i l  r in g  b e a r in g , 
w ith  th e  m o to r s to p p e d , p o u r th e

o i l  s lo w ly  in t o  th e  b e a r in g  chamber 
u n t i l  th e  p ro p e r le v e l  is  in d ic a te d  in  
th e  o i l  gauge. The o i l  s h o u ld  be 
pou red  s lo w ly  to  p e rm it th e  le v e l  to  
r is e  a t  th e  same r a te  in  th e  gauge as 
in  th e  b e a rin g  cham ber. I f  th e  o i l  
does n o t r is e  in  th e  gauge, i t  i s  an 
in d ic a t io n  t h a t  th e  passage to  th e  
gauge, o r  th e  ve n t in  th e  to p  o f  a 
g la s s  gauge, i s  b lo cke d  and sh o u ld  
be c le a n e d . A s m a ll bare  copper w ire  
w i l l  be found  advantageous in  c le a n in g  
th e  passage . A q u a r t measure w ith  a 
fu n n e l a tta c h e d  w i l l  be found  con­
v e n ie n t f o r  a dd in g  th e  o i l .

(2 )  To lu b r ic a te  an o i l  r in g  b e a rin g  
equ ipped  w ith  an o i l  gauge h a v in g

a g aske ted  co ve r w ith o u t  p ro v is io n  
f o r  o v e r f lo w , such as on th e  
KS-5123-04 and th e  KS-5137-03 m o to rs , 
s to p  th e  m oto r and add o i l  th ro u g h  
th e  gauge u n t i l  th e  p ro p e r le v e l  is  
in d ic a te d .  F o r t h i s  p u rp o se , use an 
o i l e r .  Any s p i l l e d  o i l  s h o u ld  be 
removed from  th e  o u ts id e  o f  th e  
h o u s in g  b e fo re  th e  m o to r is  s ta r t e d .

# ( 3 )  To re p la c e  th e  o i l  i n  an o i l  r in g  
b e a r in g , remove th e  d ra in  p lu g  in  

Che bo ttom  o f  th e  b e a r in g  chamber and 
d ra in  th e  o ld  o i l  in t o  a p a i l  o r  o th e r  
r e c e p ta c le .  C lean th e  d r a in  p lu g  and 
a s s o c ia te d  th re a d s  in  th e  c a s t in g ,  
c o a t th e  th re a d s  o f  th e  p lu g  w ith  
s e a l in g  compound, and re p la c e  p lu g .

N o te : P a r t ic u la r  ca re  s h o u ld  be 
ta k e n  w ith  a m o to r equ ipped  w ith  
a d ra in  p lu g  so lo c a te d  th a t  i t  
does n o t n o rm a lly  d r a in  th e  
bo ttom  o f  th e  cham ber. To i n ­
s u re  th e  rem ova l o f  a l l  th e  o i l ,  
t i l t  th e  e n t i r e  s e t ,  o r  i f  t h is  
i s  n o t f e a s ib le ,  remove th e  end 
s h ie ld  cap screw s and r o ta te  th e  
end s h ie ld ,  as r e q u ir e d ,  to  
d r a in  th e  b e a r in g  cham ber.

(4 )  I f  an o i l  r in g  is  b e n t o r  damaged, 
i t  s h o u ld  be re p la c e d .

(5 )  I f  an o i l  gauge le a k s ,  th e  o i l  
s h o u ld  be d ra in e d  from  th e  b e a r in g

cham ber. I f  th e  le a k  occu rs  a t  th e  
p o in t  where th e  gauge i s  screw ed in t o  
th e  m achine c a s t in g ,  th e  gauge s h o u ld 1 
be removed, c le a n e d , th e  th re a d s  
co a te d  w ith  s e a l in g  compound, and 
re p la c e d . Replace a c racke d  g la s s .

(6 )  To f lu s h  a b e a r in g  cham ber, d r a in  
o u t th e  o ld  o i l .  re p la c e  th e  p lu g ,

f i l l  th e  chamber w ith  th e  r e g u la r

l u b r i c a t in g  o i l ,  and ru n  th e  m o to r 
f o r  s e v e ra l m in u te s . S top  th e  m o to r, 
and when i t  has come to  r e s t  a l lo w  
th e  o i l  to  d r a in  o u t .  A f t e r  th e  o i l  
and d i r t  have been rem oved, re p la c e  
th e  d ra in  p lu g  u nd e r th e  p rocedure  
g iv e n  i n  (3 )  above and f i l l  th e  
d iam ber to  th e  p ro p e r  le v e l  w i th  
lu b r ic a t in g  o i l .  See no te  u nde r (3 )  
above .

W aste-packed B earings

(7 ) B e fo re  o i l i n g  a w aste -packed  b e a r­
in g  o f  th e  ty p e  equ ipped w i th  an

o i l  gauge, obse rve  th e  amount o f  o i l  
i n  th e  gauge and t e s t  f o r  o i l  by 
p re s s in g  down on th e  w aste  w i th  an 
orange s t i c k .  I f  o i l  appears on th e  
orange s t i c k  and th e re  is  more th a n  a 
t r a c e  o f  o i l  i n  th e  gauge, th e  lu b r ic a ­
t i o n  has been e x c e s s iv e  and th e  amount 
o f  o i l  sh o u ld  be reduced o r  th e  
in t e r v a l  betw een o i l in g s  le n g th e n e d .
I f ,  on th e  o th e r  hand, no o i l  appears 
on th e  orange s t i c k  and th e re  i s  no 
o i l  i n  th e  gauge, th e  lu b r ic a t io n  has 
been ina de qu a te  and th e  amount o f  o i l  
s h o u ld  be In c re a se d  o r  th e  in t e r v a l  
between o i l in g s  s h o r te n e d . Adequate 
lu b r ic a t io n  w i l l  l i e  between th e se  
e x tre m e s .

( 8 ) B e fo re  o i l i n g  a w aste-packed  
b e a r in g  o f  th e  ty p e  equ ipped  w ith

u pper and lo w e r  d u s t caps, remove th e  
lo w e r cap , observe  th e  c o n d it io n  o f  
th e  w aste  a t  t h a t  p o in t ,  and t e s t  th e  
waste th ro u g h  th e  upper cap as in  (7 ) 
above . I f  o i l  appears on th e  orange 
s t i c k  and more th a n  a few  drops ru n  
o u t o f  the  b e a r in g , th e  lu b r ic a t io n  
has been e x c e s s iv e , and th e  amount o f  
o i l  s h o u ld  be reduced  o r  th e  in t e r v a l  
between o i l in g s  in c re a s e d . I f ,  on 
th e  o th e r  hand, th e  waste a t  th e  
bo ttom  o f  th e  b e a r in g  has l i t t l e  o r  
no o i l  i n  i t  and th e  orange s t i c k  
shows no o i l ,  th e  lu b r ic a t io n  has 
been le s s  th a n  a dequa te , and th e  amount 
o f  o i l  s h o u ld  be in c re a s e d  o r  th e  
in t e r v a l  between o i l in g s  s h o r te n e d . 
Adequate lu b r ic a t io n  w i l l  be in d ic a te d  
by o i l  show ing  on th e  orange s t i c k  
and th e  w aste  a t  th e  bo ttom  o f  th e  
b e a r in g  a p p e a r in g  t o  be w e l l  s a tu ra te d .  
I f  th e  b e a r in g  runs d r y ,  th e  waste 
n e x t to  th e  s h a f t  may g la z e . Any 
g la ze d  w aste  s h o u ld  be re p la c e d .
B a l l  B e a r in g s

(9 )  W here th e  b a l l  b e a r in g  h o u s in g  i s  
e q u ip p e d  w i t h  b o th  a p re s s u re

f i t t i n g  and  a d r a in  p lu g ,  p ro c e e d  as  
f o l l o w s  w i t h  th e  m ach in e  s to p p e d :

(a )  W ipe o f f  th e  p re s s u re  f i t t i n g  
w i t h  a  c le a n  c lo t h  t o  a v o id  

f o r c in g  d i r t  i n t o  th e  b e a r in g  cham­
b e r  an d  p la c e  a pan u n d e r  th e  d r a in  
h o le  t o  c a tc h  e x c e s s  g re a s e .
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).01 Lubrication (Rq.2.01) 

011 Ring Bearings 

(1) To lubricate an oil ring bearirng, 
with the motor stopped, pour the 

oil slowly into the bearing chamber· 
until the proper level is indicated in 
the oil gauge. The oil should be 
poured slowly to pennit the level to 
rise at the same rate in the gauge as 
in the bearing chamber. If the oil 
does not rise in the gauge, it is ain 
indication that the passage to the 
gauge, or the vent in the top of a 
glass gauge, is blocked and should 
be cleaned. A small bare copper wi.re 
will be found advantageo .us in cleari1ing 
the passage. A quart measure with a 
funnel attached will be found con­
venient for adding the oil. 

( 2) To lubricate an oil ring bearing 
equipped with an oil gauge having 

a gasketed cover without provision 
for overnow, such as on the 
KS-5123-04 and the KS-5137-0) motor~, 
stop the motor and add oil through 
the gauge until the proper level is 
indicated. For this purpose 1 uae an 
oiler. Any spilled oil shou.1d be 
removed from the outside of the 
housing before the motor 1s started l. 

#(3) To replace the oil in an oil ring 
bearing, remove the drain plug in 

the bottom of the bearing chamber and 
drain the old oil into a pail or other 
receptacle. Clean the drain plug a.nd 
associated threads in the casting, 
coat the threads of the plug with 
sealing compound, and replace plug. 

Note: Particular care ahould be 
taken with a motor equipped with 
a drain plug so located that it 
does not normally drain the 
bottom of the chamber. To in­
sure the removal ot all the oil, 
tilt the entire set, or if this 
is not feasible, remove the end 
shield cap screlfS and rotate the 
end shield, as required, to 
drain the bearing chamber. 

(4) If an oil ring is bent or damaged, 
it should be replaced. 

(5) If an oil gauge leaks, the oil 
should be drained from the bearing 

chamber. If the leak occurs at the 
point lllhere the gauge is screwed into 
the machine casting, the gauge should 1 

be removed, cleaned, the threads 
coated with sealing compound, and 
replaced. Replace a cracked glass. 

(6) To nush a bearing chamber, drain 
out the old 011 1 replace the plug, 

till the cbaJDber with the regular 
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lubricating oil, and run the motor 
for several minutes. Stop the motor, 
and when it has come to rest allow 
the oil to drain out. After the oil 
and dirt have been removed, replace 
the drain plug under the procedure 
given in()) above and fill the 
chamber to the proper level with 
lubricating oil. See note under()) 
above. 

Waste-packed Bearings 

(7) Before oiling a waste-packed bear-
ing of the type equipped with an 

oil gall89, observe the amount of oil 
in the gauge and test for oil by 
pressing down on the waste with an 
orange stick. If oil appears on the 
orange stick and there is more than a 
trace of oil in the gauge, the lubrica­
tion has been excessive and the amount 
of oil should be reduced or the 
interval between oilings lengthened. 
If, on the other hand, no oil appears 
on the orange stick and there is no 
oil in the gauge, the lubrication has 
been inadequate and the amount of oil 
should be increased or the interval 
between oilings shortened. Adequate 
lubrication will lie between these 
extremes. 

(8) Before oiling a waste-packed 
bearing of the type equipped with 

upper and lover dust caps I remove the 
lower cap, obsern the condition of 
the waste at that point, and test the 
waste through the upper cap as in (7) 
above. If oil appears on the orange 
stick and more than a few drops run 
out of the bearing, the lubrication 
has been excessive, and the amount of 
oil should be reduced or the interval 
between oilings increased. If, on 
the other hand, the waste at the 
bottoc ot the bearing has little or 
no oil in it and the orange stick 
shows no oil, the lubrication has 
been leas than adequate, and the amount 
of oil should be increased or the 
interval between oilings shortened. 
Adequate lubrication will be indicated 
by oil showing on the orange stick 
and the waste at the bottom of the 
bearing appearing to be well saturated. 
If the bearing runs dry, the waste 
next to the aha.rt may giaze. Air/ 
glazed waste should be replaced. 
Ball Bearings 

(9) Where the ball bearing housing is 
equipped with both a pressure 

fitting and a drain plug, proceed as 
follows with the machine stopped: 

(a) Wipe off the pressure fitting 
with a clean cloth to avoid 

forcing dirt into the bearing cham­
ber and place a pan under the drain 
hole to catch excess grease. 

• 
• 

• 
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( b )  Remove th e  d r a in  p lu g  an d  sco o p  
o u t  a s  much o f  t h e  o ld  g re a s e  f ro m

th e  d r a in  h o le  as  i s  p o s s ib le  t o  re a c h  
w i t h  an  o ra n g e  s t i c k .  T h is  s h o u ld  
rem ove o ld  c o a g u la te d  g re a s e  and p e r m it  
p r e s s u r e  r e l i e f  a s  th.e new g re a s e  i s  
f o r c e d  i n .

( c )  W h ile  p u m p in g  new g re a s e  i n t o  th e  
p r e s s u r e  f i t t i n g ,  w a tc h  th e  d r a in

h o le  an d  th e  s h a f t  a d ja c e n t  t o  th e  b e a r ­
in g  h o u s in g  c a r e f u l l y .  S to p  g r e a s in g  
when g re a s e  a p p e a rs  a t  th e  d r a in  h o le  o r  
i f  g re a s e  oo zes  o u t  a lo n g  th e  s h a f t  b e ­
f o r e  i t  a p p e a rs  a t  th e  d r a in  h o le .  I f  
g re a s e  does  ooze  a lo n g  th e  s h a f t  b e fo r e  
i t  comes o u t  th e  d r a in  h o le ,  rem ove th e  
p r e s s u r e  f i t t i n g  t o  r e l i e v e  th e  g re a s e  
p r e s s u r e .  W ith  a  c le a n  c lo t h  w ip e  o f f  
a n y  g re a s e  t h a t  may h a ve  oozed  a lo n g  th e  
s h a f t .

N o te :  I n  a n y  c a s e , do n o t  pump m ore 
th a n  one f u l l  gu n  ( a p p r o x im a te ly  
5 o u n c e s ) i n t o  th e  b e a r in g  cham ber 
e ve n  i f  g re a s e  does  n o t  a p p e a r  a t  
th e  d r a in  h o le  o r  s h a f t .

( d )  S t a r t  and  r u n  th e  m a ch in e  u n t i l  h o t .  
( T h is  may ta k e  s e v e r a l  h o u r s . )  T h is

w i l l  e xp an d  th e  g re a s e  an d  f o r c e  th e  e x ­
c e s s  g re a s e  o u t  o f  th e  d r a in  h o le  ( o r  
p r e s s u r e  f i t t i n g  h o le  i f  t h i s  f i t t i n g  
was re m o v e d ) . A f t e r  th e  g re a s e  ha s  
exp an de d  f u l l y  and  s to p p e d  com in g  o u t ,  
s to p  th e  m a c h in e  and  sco o p  o u t  as much 
g re a s e  f ro m  th e  d r a in  h o le  ( o r  p re s s u re  
f i t t i n g  h o le )  as  i s  p o s s ib le  t o  re a c h  
w i t h  an o ra n g e  s t i c k .  R e p la c e  th e  
d r a in  p lu g  (a n d  p r e s s u r e  f i t t i n g  i f  
re m o v e d ) .

(1 0 )  To r e l u b r i c a t e  a  b a l l  b e a r in g  n o t  
e q u ip p e d  w i t h  a p r e s s u r e  f i t t i n g ,  o r

i n  a m o to r  w h ic h  ha s  been  i n  s to r a g e  o r  
n o t  o p e r a t in g  f o r  tw o  o r  m ore y e a r s ,  d i s ­
m a n tle  as  r e q u i r e d  f o r  a c c e s s  an d  p ro c e e d  
i n  a c c o rd a n c e  w i t h  (1 1 )  b e lo w .

(1 1 )  To r e l u b r i c a t e  a  b a l l  b e a r in g  i n  a 
m o to r  w h ic h  h a s  been  d is m a n t le d ,

rem ove a l l  g re a s e  f r o m  th e  a c c e s s ib le  s id e  
w i t h  a c le a n  c l o t h  and  an  o ra n g e  s t i c k .  
A p p ly  a fe w  d ro p s  o f  K S -22 45  o i l  and 
r o t a t e  th e  b e a r in g  a  fe w  t im e s ,  i f  
f e a s i b l e ,  t o  a s s i s t  th e  o i l  i n  w o r k in g  
p a s t  th e  b a l l  r e t a i n e r .  A p p ly  th e  
g re a s e ,  f i l l i n g  th e  spa ce  b e tw e e n  th e  
b a l l  r i n g s .  F i l l  th e  b e a r in g  cham ber 
1 /3  f u l l  o f  g re a s e .

3 .0 2  Ca p a c i t y  ( R q .2 .0 2 )

I f  th e  m o to r  g iv e s  e v id e n c e  o f  d i f f i ­
c u l t y  i n  s t a r t i n g  o r  d r i v i n g  i t s  n o rm a l lo a d ,  
c h e c k  f o r  fre e d o m  o f  r o t a t i o n  o f  th e  s e t .

* # 3 .0 3  B e a r in g s  (R q .2 .0 3 )

( 1 )  R e p la c e  a n y  w o rn  b e a r in g s .  To do 
t h i s ,  i t  w i l l  be n e c e s s a ry  t o

d is m a n t le  th e  s e t ,  i n  w h ic h  case  th e  m a t te r  
s h o u ld  be r e f e r r e d  t o  th e  s u p e r v is o r .
(2 )  I t  i s  recom m ended t h a t  th e  r e ­

p la c e m e n t o f  b e a r in g  l i n i n g s .

p a r t i c u l a r l y  i n  th e  l a r g e r  s iz e s ,  
be done b y  th e  s u p p l i e r ' s  l o c a l  
s e r v ic e  shop  o r  a s im i l a r  o r g a n iz a t io n .

# 3 .0 4  A i r - g a p  ( R q .2 .0 4 )
(1 )  W ith  th e  r o t o r  i n  a n y  p o s i t i o n ,

m easure  th e  a i r - g a p  be tw e e n  th e  r o t o r  
an d  s t a t o r  w i t h  th e  t h ic k n e s s  g a u g e . 
P a r t i c u l a r  c a re  s h o u ld  be ta k e n  i n  meas­
u r in g  th e  a i r - g a p  i n  th e  lo w e r  h a l f  o f  
th e  f r a m e ,  as  t h i s  i s  w h e re  i t  i s  m ost 
l i k e l y  t o  be le s s  th a n  th e  a l lo w a b le  
m in im um . T u rn  th e  r o t o r  a p p r o x im a te ly  
1 /4  o f  a  r e v o lu t i o n  an d  r e p e a t .  Checks 
s h o u ld  be made w i t h  th e  r o t o r  i n  a t  
. le a s t  f o u r  d i f f e r e n t  p o s i t i o n s .  I f  th e  
a i r - g a p  i s  le s s  th a n  th e  s p e c i f ie d  
a m o u n t, i t  w i l l  be n e c e s s a ry  t o  r e p la c e  
th e  b e a r in g s  o r  b e a r in g  l i n i n g s ,  i n  w h ic h  
ca se  th e  m a t te r  s h o u ld  be r e f e r r e d  t o  th e  
s u p e r v is o r .

3 .0 5  F reedom  o f  R o ta t in g  F a r t s  ( R q .2 .0 5 )
(1 )  E xam ine  th e  m o to r  and  d r i v e n  e q u ip ­

m ent and  rem ove a n y  f o r e i g n  o b je c ts  
w h ic h  m ig h t  i n t e r f e r e  w i t h  r o t a t i o n .
A ls o  c h e c k  t o  see t h a t  a l l  b o l t s  a re  
f i r m ,  an d  t i g h t e n ,  i f  n e c e s s a ry .  Check 
f o r  b ru s h e s  b in d in g  o r  f o r  w o rn  b e a r in g s  
and  a d ju s t  o r  r e p la c e ,  i f  n e c e s s a ry .

* # 3 .0 6  End P la y  (R q .2 .0 6 )
( 1 )  I f  th e  end p la y  i s  e x c e s s iv e ,  i t  

may be n e c e s s a ry  t o  r e p la c e  th e  
b e a r in g s .  See p ro c e d u re  3 .0 3 .

3 .0 7  N o is e  and V ib r a t i o n  (R q .2 .0 7 )
( 1 )  W here e x c e s s iv e  n o is e  and  v i b r a t i o n  

a re  p r e s e n t ,  see t h a t  a l l  h o ld in g -
down b o l t s  an d  c o u p l in g  b o l t s  a re  d ra w n  
up  f i r m l y .  I f  t h i s  d o es  n o t  c le a r  th e  
t r o u b le ,  r e f e r  t o  th e  s u p e r v is o r  a s  i t  
may be n e c e s s a ry  t o  c h e c k  th e  a l ig n m e n t  
o f  th e  s e t .
( 2 )  I f  th e  n o is e  and  v i b r a t i o n  c o n t in u e  

t o  be e x c e s s iv e  a f t e r  th e  above
a d ju s tm e n ts  h a ve  b e en  m ade, th e  t r o u b le  
may be ca u se d  b y  w o rn  b e a r in g s .  I f  t h i s  
i s  fo u n d  t o  be th e  c a s e , th e  b e a r in g s  
s h o u ld  be r e p la c e d .  See p ro c e d u re  3 .0 3 .

* # 3 .0 8  T e m p e ra tu re  (R q .2 .0 8 )
(1 )  The te m p e ra tu re  o f  th e  b e a r in g s  s h o u ld  

be ta k e n  i n  one o f  tw o  w ays o u t l i n e d
b e lo w , w i t h  th e  m a c h in e  r u n n in g .  One 
m e tho d  ( f o r  b e a r in g s  h a v in g  o i l  r i n g s )  
i s  t o  p la c e  th e  b u lb  o f  a  th e rm o m e te r  i n  
th e  l u b r i c a t i n g  o i l  o f  th e  b e a r in g  f o r  a t  
l e a s t  5 m in u te s ,  i f  t h e  o i l  w e l l  o p e n in g  
i s  la r g e  enough  t o  p e r m it  t h i s ,  t a k in g  
c a re  t h a t  th e  th e rm o m e te r  does  n o t  s t r i k e  
th e  s h a f t  o r  i n t e r f e r e  w i t h  th e  p r o p e r  
o p e r a t io n  o f  th e  o i l  r i n g .  T h is  m e tho d  
i s  t o  be p r e f e r r e d ,  b u t  w h e re  th e  b e a r in g  
c o n s t r u c t io n  m akes i t  im p r a c t i c a l ,  th e  
seco n d  m e tho d  may be u s e d .
( 2 )  The s e c o n d  m e tho d  i s  t o  h o ld  th e  b u lb  

o f  th e  th e rm o m e te r  a g a in s t  th e  h o t t e s t
s p o t  on th e  o u t s id e  o f  th e  b e a r in g  h o u s ­
in g  as  n e a r  as  p o s s ib le  t o  w h e re  th e  
b e a r in g  i s  lo c a t e d ,  c o v e r in g  t h a t  p a r t
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(b) Remove the drain plug and scoop 
out as much of the old grease from 

the drain hole as is possible to reach 
with an orange stick. This should 
remove old coagulated grease and permit 
pressure relief as th,e ne'III grease is 
forced in. 

(c) While pumping new grease into the 
pressure fitting, wat ,c:h the drain 

hole and the shaft adjaceiot to the bear­
ing housing carefully. Stop greasing 
when grease appears at th1e drain hole or 
if grease oozes out along the shaft be­
fore it appears at the dr1~in hole. If 
grease does ooze along th 1El shaft before 
it co.mes out the drain hole, remove the 
pressure fitting to relieve the grease 
pressure. With a clean cloth wipe off 
any grease that may have ,oozed along the 
shaft. 

Note: In any case, do not pump more 
than one full gun (approximately 
5 ounces) into the bearing chamber 
even if grease does not appear at 
the drain hole or shaft. 

(d) Start and run the machine . un t il hot. 
(This may take several hours.) Thi s 

will expand the grease and force the ex­
cess grease out of the drain hole (or 
pressure fitting hole if this fitting 
was removed). After the grease has 
expanded fully and stopped coming out, 
stop the machine and scoop out as much 
grease from the drain hole ( or pressure 
fitting hole) as is possible to reach 
with an orange stick. Replace the 
drain plug (and pressure fitting i f 
removed). 

(10) To relubricate a ball bearing not 
equipped with a pressure fitting, or 

in a motor which has been in storage or 
not operating for two or more years , dis­
mantle as required for access and proceed 
in accordance with (11) below. 

(11) To relubricate a ball bearing in a 
motor which has been d ismantled, 

remove all grease from the accessible side 
with a clean cloth and an o,range stick. 
Apply a few drops of KS-224,5 oil and 
rotate the bearing a few ti.mes, if 
feasible, to assist the oil in working 
past the ball retainer. Apply the 
grease, filling the space between the 
ball rings. Fill the beari.ng chamber 
1/3 full of grease. 

3 . 02 Capaci~y (Rq.2.02) 

If the motor gives evidence of diffi­
culty in starting or driving its normal load, 
check for freedom of rotation of the set. 

*#3.03 Bearings (Rq.2.03) 

(1) Replace any worn bearings. To do 
this, it will be necessary to 

dismantle the set, in which case the matter 
should be referred to the supervisor. 
(2) It is recommended that the re-

placement of bearing linings, 
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particularly in the larger sizes, 
be done by the supplier's local 
service shop or a similar organization. 

#3.04 Air-gap (Rq.2.04) 
(1) With the rotor in any position, 

measure the air-gap between the rotor 
and stator with the thickness gauge. 
Particular care should be taken in meas­
uring the air-gap in the lower half of 
the frame, as this is where it is most 
likely to be less than the allowable 
minimum. Turn the rotor approximately 
1/4 of a revolution and repeat. Checks 
should be made with the rotor in at 
ieast four different positions. If the 
air-gap is less than the specified 
amount, it will be necessary to replace 
the bearings or bearing linings, in which 
case the matter should be referred to the 
supervisor. 

3.05 Fr~edom of Rotating Parts (Rq.2.05) 
(1) Examine the motor and driven equip-

ment and remove any foreign objects 
whi ch might interfere with rotation. 
Also check to see that all bolts are 
firm, and tighten, if necessary. Check 
for brushes bind i ng or for worn bearings 
and adjust or replace, i f necessary. 

*#3.06 End Play (Rq.2.06) 
(1) If the end play is excessive, it 

may be necessary to replace the 
bearings. See procedure 3.03 • 

3.07 Noise and Vibration (Rq.2.07) 
(1) Where excessive noise and vibration 

are present , see that all holding­
down bolts and coupling bolts are drawn 
up firmly. If this does not clear the 
trouble, refer to the supervisor as it 
may be necessary to check the alignment 
of the set. 
(2) If the noise and vibration continue 

t o be excessive after the above 
adjustments have been made, the trouble 
may be caused by worn bearings. If this 
is found to be the case, the bearings 
should be replaced. See procedure 3.03. 

*#3.08 Temperature (Rq.2.08) 
(1) The temperature of the bearings should 

be taken in one of two ways outlined 
below, with the machine running. One 
method (for bearings having oil rings) 
is to place the bulb of a thermometer in 
the lubricating oil of the bearing for at 
least 5 minutes, if the oil well opening 
is large enough to permit this, taking 
care that t he thermometer does not strike 
the shaft or interfere with the proper 
operation of the oil ring. This method 
is to be preferred, but where the bearing 
construction makes it impractical, the 
second method may be used. 
{2) The second method is to hold the bulb 

of the thermometer against the hottest 
spot on the out .side of the bearing hous­
ing as near as possible to where the 
bearing is located, covering that part 
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o f  th e  b u lb  w hich  is  n o t in  c o n ta c t 
w ith  th e  h o u s in g  w ith  a p ie ce  o f  
f e l t  o r  th e  e q u iv a le n t ,  and observe  
th e  h ig h e s t te m p e ra tu re  in d ic a te d .

(3 )  The w in d in g s  and machine fram e 
may be measured f o r  te m p e ra tu re  

in  a s im i la r  m anner, b u t w ith  th e

m oto r s to p p e d , i f  re q u ire d  f o r  
s a fe t y .  I f  th e  te m p e ra tu re  exceeds 
th e  s p e c i f ie d  l i m i t s ,  see t h a t  th e  
o th e r  re q u ire m e n ts  o f  th e  s e c t io n  
a re  m e t. I f  th e se  req u irem en ts  
a re  met and th e  te m p e ra tu re  is  s t i l l  
o u ts id e  th e  s p e c if ie d  l i m i t s ,  r e fe r  
th e  m a tte r  t o  th e  s u p e rv is o r  as th e  
m o to r may have t o  be re p la c e d .

%
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~r the bulb which is not in contact 
with the housing with a piece or 
felt or the equivalent, and observe 
the highest temperature indicated. 

0) The windings and machine frame 
may be measured for temperature 

in a similar manner, but with the 
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motor stopped, if required for 
safety. If the temperature exceeds 
the specified limits, see that the 
other requirements of the section 
are met. If these reciuirements 
are met and the temperature is still 
outside the specified lilr.its, refer 
the matter to the supervisor as the 
motor may have to be replaced. 
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