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1 /4  HORSEPOWER OR LARGER

REQUIREMENTS AND ADJUSTING PROCEDURES
1 . GENERAL 2 . REQUIREMENTS

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 i r e ­
m ents  and a d ju s t in g  p ro c e d u re s  f o r  th e  

1 /4 - h p  o r  l a r g e r  dc c o m m e rc ia l- ty p e  m o to rs  
w h ic h  fo r m a  p a r t  o f  th e  f o l lo w in g  s e ts :

KS-5006
KS-5296
K S -5 2 9 6 -O I
KS-5396

K S -5 3 9 6 -O I
K S -5 3 9 6 -0 2
KS-5397
KS-5419

1 .0 2  T h is  s e c t io n  i s  r e is s u e d  to  l i s t  a d ­
d i t i o n a l  s e ts  a nd , i n  g e n e r a l ,  b r in g  

th e  s e c t io n  up  to  d a te .  S in c e  t h i s  r e is s u e  
c o v e rs  a g e n e ra l r e v i s io n ,  th e  a rro w s  o r d i ­
n a r i l y  used  to  in d ic a t e  changes have been 
o m i t t e d .  D e ta i le d  re a s o n s  f o r  r e is s u e  w i l l  
be fo u n d  a t  th e  end o f  th e  s e c t io n .

1 .0 3  R e fe re n ce  s h a l l  be made to  S e c tio n
020 -0 1 0 -7 1 1  f o r  a d d i t io n a l  in fo r m a t io n  

n e c e s s a ry  f o r  th e  p ro p e r  a p p l ic a t io n  o f  th e  
re q u ire m e n ts  l i s t e d  h e re in .

* 1 . 0 4  R e q u ire m e n ts  a re  m arked  w i t h  an
a s t e r is k  ( * ) ,  when to  ch e ck  f o r  them  

w o u ld  n e c e s s i ta te  th e  d is m a n t l in g  o r  d i s ­
m o u n t in g  o f  a p p a ra tu s ,  o r  w o u ld  a f f e c t  th e  
a d ju s tm e n t in v o lv e d  o r  o th e r  a d ju s tm e n ts .
No ch e ck  need be made f o r  th e s e  r e q u i r e ­
m en ts  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 ­
ance in d ic a t e s  t h a t  such  a check  i s  a d v is a ­
b le .

2 .0 1  L u b r ic a t io n

(a )  O i l  r i n g  and w a s te -p a c k e d  b e a r in g s  
s h a l l  be a d e a u a te ly  lu b r ic a t e d  w i t h

220 -260  S 100 o i l .

O i l  R in g  B e a r in g s

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

( c )  The o i l  l e v e l  i n  th e  gauge s h a l l  be 
k e p t  be tw een one h a l f  and th re e

fo u r th s  f u l l .

Gauge b y  s ig h t .

(d )  I f  i t  i s  th o u g h t t h a t  d i r t  has e n te re c  
th e  b e a r in g  cham ber, i t  s h a l l  be

f lu s h e d  and th e  b e a r in g  r e lu b r ic a t e d .

(e )  The o i l  s h a l l  be re p la c e d  w i t h  f r e s h  
o i l  e v e ry  2 y e a rs .

( f )  O i l  gauges s h a l l  be f r e e  fro m  le a k s .

W as te -p a cke d  B e a r in g s

(g )  B e a r in g s  s h a l l  be lu b r ic a t e d  w i t h  s i x  
o r  seven d ro p s  o f  o i l  a t  i n s t a l l a t i o n

and e v e ry  3 m onths t h e r e a f t e r .  T h is
i n t e r v a l  o r  am ount o f  o i l  may be m o d if ie d
i f  e x p e r ie n c e  i n d ic a t e s .

1 .0 5  H u n t in g  as a p p l ie d  to  m o to rs  may be 
d e f in e d  as a c o n d i t io n  i n  w h ic h  th e

speed o f  th e  m o to r  i s  p e r i o d ic a l l y  r i s i n g  
and f a l l i n g .  T h is  c o n d i t io n  may be p re s e n t 
c o n t in u a l l y  o r  i n t e r m i t t e n t l y .

1 .0 6  N orm a l o p e r a t io n  may be d e f in e d  as a 
c o n d i t io n  i n  w h ic h  th e  m o to r  i s  c a r r y ­

in g  any lo a d  fro m  no lo a d  to  f u l l  lo a d  w it h  
th e  pow e r s e r v ic e  w i t h in  c o m m e rc ia l l i m i t s .

1 .0 7  N e u t r a l  m arks  d e s ig n a t in g  th e  e le c -  
t r i c a l  n e u t r a l  o f  a m o to r  a re  fo u n d

on th e  b ru s h  h o ld e r  yoke  and b e a r in g  
b r a c k e t  o f  m o to rs  e x c e p t th o s e  h a v in g  
tu b u la r - t y p e  ( c a r t r i d g e )  b ru s h  h o ld e r s .
These m arks a re  e s ta b l is h e d  b y  th e  manu­
f a c t u r e r  and when th e  b ru s h  h o ld e r  yoke  i s  
s e t  w i t h  b o th  m arks i n  l i n e ,  th e  b ru s h e s  
u s u a l ly  w i l l  be i n  th e  p o s i t i o n  f o r  th e  b e s t 
c o m m u ta tio n .

(h )  E v e ry  2 y e a rs ,  rem ove th e  lo w e r  b e a r ­
in g  d u s t cap and in s p e c t  th e  c o n d i t io n

o f  th e  w a s te . I f  o v e r  l u b r ic a t e d ,  e xce ss  
o i l  s h o u ld  be a l lo w e d  to  d r a in  o u t .  I f  
w as te  f e e ls  d r y ,  add one te a s p o o n fu l o f  
o i l  and in c re a s e  am ount o f  q u a r t e r l y  
a p p l ic a t io n  o f  o i l  one o r  tw o d ro p s .

B a l l  B e a r in g s
( i )  B e a r in g s  s h a l l  be r e lu b r ic 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 lly  i n  s e rv 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 ic a t e d  when 
a m o to r  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  has been i n  s to ra g e  f o r  2 o r  more y e a rs  
b e fo re  b e in g  I n s t a l l e d ,  th e y  s h a l l  be 
lu b r ic a t e d .

*  2 .0 2  M o to r  S peed : The speed o f  th e  m o to r
u n d e r  a l l  o p e r a t in g  c o n d i t io n s  o f
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AT&TCo Standard 

MOTORS - DIRECT CURRENT 

·1 / 4 HORSEPOWER OR LARGER 

REQUIRE1MENTS AND ADJUSTING PROCEDURES 
l, GENERAL 

1.01 This section covers apparatus require­
ments and adjusting pro,cedures for the 

1;4-hp or larger de commercia ,1-type motors 
which form a part of the follo,wing sets: 

KS-5006 
KS-5296 
KS-5296-01 
KS-5396 

KS:-5396-01 
KS-5396-,-02 
KS:-5397 
KS:-5419 

1.02 This section is reissue ,d to list ad-
ditional sets and, in g;eneral, bring 

the section up to date, Sinc:e this reissue 
covers a general revision, the arrows ordi­
narily used to indicate changes have been 
omitted. Detailed reasons fc,r reissue will 
be found at the end of the se,ction. 

1.03 Reference shall be made to Section 
020-010-711 for addition 1al information 

necessary for the proper application of the 
requirements listed herein, 

* 1.04 Requirements are marked with an 
asterisk(*), when to c:heck for them 

would necessitate the dismantl i ng or dis­
mounting of apparatus, or would affect t he 
adjustment involved or other adjustments. 
No check need be made for the ,se require­
ments unless the apparatus or part is made 
accessible for other reasons,or its perform­
ance indicates that such a check is advisa­
ble. 

1.05 Hunting as applied to motors may be 
defined as a condition in which the 

speed of the motor is periodi .cally risin g 
and falling. This condition may be presen t 
continually or intermittentl~·. 

1.06 Normal operation may be, defined as a 
condition in which the motor is carr y­

inE any load from no load to full load with 
the power service within commercial limits. 

1.07 Neutral marks designati.ng the elec-
trical neutral of a mot;or are found 

on the brush holder yoke and bearing 
bracket of motors except those having 
tubular -type (cartridge) brus;h holders. 
These marks are established by the manu­
facturer and when the brush holder yoke is 
set with both marks in line, the brushes 
usually will be in the positi.on for the best 
commutation • 

2. REQUIREMENTS 

2.01 Lubrication 

(a) 011 ring and waste-packed bearings 
shall be adequately lubricated with 

220-260 S 100 oil. 

Oil Ring Bearings 

(b) Oil rings shall turn and deliver oil 
to the shaft and bearings • 

(c) The oil level in the gauge shall be 
kept between one half and three 

fourths full. 

Gauge by sight. 

(d) If it is thought that dirt has enterec 
the bearing chamber, it shall ·be 

flushed and the bearing relubricated. 

(e) The oil shall be replaced with f resh 
oil every 2 years. 

(f) Oil gauges shall be free from leaks. 

Waste-packed Bearings 

(g) Bearings shall be lubricated with six 
or seven drops of oil at installation 

and every 3 months t hereafter . This 
i nterval or amount of oil may be modified 
if experience indicates. 

(h) Ever y 2 years, remove the lower bear-
in g dust cap and i nspect the condition 

of the waste. If over lubricated, excess 
oil should be allowed to drain out. If · 
waste feels dry, add one teaspoonful of 
oil an d i ncrease amount of quarterly 
application of oil one or two drops. 

Ball Bearings 

(i) Bearings shall be relubricated with 
260-300P grease annually in service 

or after being dismantled. Normally, 
ball bearings shall not be lubricated wher. 
a motor is being put into service, but if 
it has been in storage for 2 or more years 
before being installed, they shall be 
lubricated. 

* 2.02 Motor Speed: The speed of the motor 
under all operating conditions of 
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v o l ta g e ,  te m p e ra tu re ,  and lo a d ,  no lo a d  to  
f u l l  lo a d ,  as stam ped on th e  m o to r  name­
p la t e ,  s h a l l  be w i t h in  th e  l i m i t s  d e f in e d  
i n  th e  s e c t io n  c o v e r in g  th e  g e n e ra to r  o r  
o th e r  a p p a ra tu s  w i t h  w h ic h  i t  i s  a s s o c ia te d .

Use speed  i n d ic a t o r .

2 .0 3  V o lta g e

(a )  L in e - d r iv e n  m o to rs  s h a l l  m eet th e  
re q u ire m e n ts  o f  t h i s  s e c t io n  w i t h

th e  v a r i a t i o n  i n  th e  s u p p ly  v o l ta g e  ta k e n  
as ±5 p e r  c e n t o f  th e  n o m in a l s u p p ly  
v o l ta g e ,u n le s s  o th e rw is e  s p e c i f ie d  on th e  
m o to r  n a m e p la te .

Use v o l tm e t e r .

(b )  M o to rs  in te n d e d  f o r  o p e r a t io n  fro m  
s to ra g e  b a t t e r ie s  s h a l l  m ee t th e

re q u ire m e n ts  o f  t h i s  s e c t io n  w i t h  th e  
v o l ta g e  v a r i a t i o n  a t  th e  m o to r  te r m in a ls  
ta k e n  as th e  f o l l o w in g ,  u n le s s  o th e rw is e  
s p e c i f ie d  on th e  m o to r  n a m e p la te .

Use v o l tm e t e r .

1 1 - c e l l  2 2 - c e l l  2 4 - c e l l
B a t t e r y  B a t t e r y  B a t t e r y

1 8 -2 8  v o l t s  3 6 -5 5  v o l t s  4 2 -5 2  v o l t s

2 .0 4  Freedom  o f  R o ta t in g  P a r t s ; The m o to r  
a rm a tu re  s h a l l  t u r n  f r e e l y  i n  i t s

b e a r in g s .

Gauge b y  f e e l .

* 2 .0 5  A irg a p

(a )  The a ir g a p  a t  a l l  p o in t s  be tw een  th e  
ikt ■ a rm a tu re  and th e  p o le  fa c e s  s h a l l  be

M in  0 .0 1 0  in c h

Use f e e l e r  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  a ir g a p  a p p ro a c h in g  th e  
m in im um , s h o u ld  be checked  f r e q u e n t ly  
f o r  n o is e  and v i b r a t i o n .  (See 2 .0 8 . )

* 2 .0 6  End P la y : The a rm a tu re  s h a l l  ru n
f r e e l y  u n d e r a l l  c o n d i t io n s  o f  lo a d  

fro m  no lo a d  t o  f u l l  lo a d ,  b u t  th e r e  s h a l l  
n o t  be s u f f i c i e n t  end p la y  to  p e r m it  th e  
b ru s h e s  to  o ve rh a n g  th e  end o f  th e  commuta­
t o r  o r  r i d e  upon th a t  p a r t  o f  th e  co m m uta to r 
used  f o r  c o n n e c t io n  to  th e  a rm a tu re  co n ­
d u c to r s .  *

*2 .0 7  B e a r in g s : The b e a r in g  l i n i n g s  o r  b a l l
b e a r in g s  s h a l l  be f r e e  fro m  e x c e s s iv e  

w e a 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 n d e r a l l  c o n d i t io n s  o f  lo a d  and w i t h  r e ­
q u ire m e n ts  2 .0 4 ,  2 .0 5 ,  2 .0 8 ,  and 2 .2 1  m e t, 
th e  b e a r in g s  s h a l l  be c o n s id e re d  to  be i n  a 
s a t i s f a c t o r y  c o n d i t io n .

2 .0 8  N o ise  and V ib r a t i o n : The n o is e  and
v i b r a t i o n  o f  a m o to r  u n d e r any n o r ­

m a l o p e r a t in g  c o n d i t 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  fro m  no lo a d  to  f u l l  
lo a d .

Gauge b y  sound and f e e l .

* 2 .0 9  C om m uta tor S u r fa c e

(a )  The s u r fa c e  o f  th e  co m m u ta to r s h a l l  
be c le a n  and f r e e  fro m  s c o r in g ,

p i t t i n g ,  o r  o th e r  d e fo rm a t io n  o f  th e  
s u r fa c e  o r  s t r u c t u r e ,  save t h a t  caused  by 
n o rm a l w e a r.

Gauge b y  s ig h t  o r  b y  f e e l .

(b )  The co m m u ta to r s h a l l  have no h ig h ,  
lo w , o r  lo o s e  segm ents o r  f l a t  s p o ts .

The e c c e n t r i c i t y  o f  th e  co m m u ta to r s h a l l  
n o t  be enough t o  cause p o o r  c o m m u ta tio n  
o r  p o o r  o p e r a t io n  o f  th e  m o to r .

( c )  The m ic a  be tw een  th e  co m m u ta to r se g ­
m ents  s h a l l  be u n d e rc u t n o t  to  exceed

1 /3 2  in c h .

Gauge b y  s i g h t .

2 .1 0  C o m m u ta tio n : W ith o u t a l t e r i n g  th e
p o s i t i o n  o f  th e  b ru s h e s , th e  m o to r

s h a l l  com m utate s u c c e s s fu l ly  a t  any lo a d  
be tw een  no lo a d .a n d  r a te d  lo a d ,  a t  any 
v o l ta g e  w i t h in  th e  l i m i t s  s p e c i f ie d  i n  
re q u ire m e n t 2 .0 3 ,  and w i t h  th e  m o to r  a t  any 
te m p e ra tu re  w i t h in  th e  l i m i t s  s p e c i f ie d  i n  
re q u ire m e n t 2 .2 1 .

Gauge by  s ig h t .

2 .1 1  B ru s h  H o ld e rs  and Yokes

(a )  The c le a ra n c e  be tw een  th e  m o to r  com­
m u ta to r  and th e  lo w e r  edge o f  r e a c t io n -

ty p e  and t u b u la r - t y p e  b ru s h  h o ld e r s  s h a l l  
be

M in  1 /3 2  in c h  
Max 9 /6 4  in c h

Use s c a le .

(b )  The c le a ra n c e  be tw een  each  speed re g ­
u l a t o r  c o l l e c t o r  r i n g  and th e  edge o f

th e  a s s o c ia te d  b ru s h  h o ld e r  s h a l l  be

M in  1 /3 2  in c h  
Max 5 /6 4  in c h

Gauge b y  e ye .

( c )  B a y l is - t y p e  b ru s h  h o ld e r s  s h a l l  have 
th e  edges w h ic h  a re  a d ja c e n t  to  th e

co m m u ta to r
M in  1 /3 2  in c h  
Max 3 /1 6  in c h

Page 2

fro m  th e  co m m u ta to r s u r fa c e .
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voltage, temp€rature, and load, no load to 
full load, as stamped on the motor name­
plate, shall be within the limits defined 
in the section covering the generator or 
other apparatus with which it is associated. 

Use speed indicator. 

2.03 Voltage 

(a) Line-driven motors shall meet the 
requirements of this section with 

the variation in the supply voltage taken 
as ±5 per cent of the nominal supply 
voltage,unless otherwise specified on the 
motor nameplate. 

Use voltmeter. 

(b) Motors intended for operation from 
storage batteries shall meet the 

requirements of this section with the 
voltage variation at the motor terminals 
taken as the following, unless otherwise 
specified on the motor nameplate. 

Use voltmeter. 

11-cell 
Battery 

18-28 volts 

22-cell 
Battery 

36-55 volts 

24-cell 
Battery 

42-52 volts 

2.04 Freedom of Rotating Parts: The motor 
armature shall turn freely in its 

bearings. 

Gauge by feel. 

*2.05 Airgap 

( a) The airgap at all points between the 
armature and the pole faces shall be 

Min 0.010 inch 

Use feeler gauge. 

Note: A motor of one of the larger 
sizes, having airgap approaching the 
minimum, should be checked frequentlf 
for noise and vibration. (See 2.08.) 

*2.06 End Play: The armature shall run 
freely under all conditions of load 

from no load to full load, but there shall 
not be sufficient end play to permit the 
brushes to overhang the end of the commuta­
tor or ride upon that part of the commutator 
used for connection to the armature con­
ductors. 

*2.07 Bearings: The bearing linings or ball 
bearings shall be free from excessive 

wear. If the motor operates satisfactorily 
under all conditions of load and with re­
quirements 2.04, 2.05, 2.08, and 2.21 met, 
the bearings shal -1 be considered to be in a 
satisfactory condition. 
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2.08 Noise and Vibration: The noise and 
vibration of a motor under any nor­

mal operating condition shall not be ex­
cessive at any load from no load to full 
load. 

Gauge by sound and feel. 

*2.09 Commutator Surface 

(a) The surface of the commutator shall 
be clean and free from scoring, 

pitting, or other deformation of the 
surface or structure, save that caused by 
normal wear. 

Gauge by sight or by feel. 

(b) The commutator shall have no high, 
low, or loose segments or flat spots. 

The eccentricity of the commutator shall 
not be enough to cause poor commutation 
or poor operation of the motor. 

(c) The mica between the commutator seg­
ments shall be undercut not to exceed 

1/32 inch. 

Gauge by sight. 

2.10 Commutation: Without altering the 
position of the brushes, the motor 

shall commutate successfully at any load 
between no load . and rated load, at any 
voltage within the limits specified in 
requirement 2.03, and with the motor at any 
temperature within the limits specified in 
requirement 2.21. 

Gauge by sight. 

2.11 Brush Holders and Yokes 

(a) The clearance between the motor com­
mutator and the lower edge of reaction­

type and tubular-type brush holders shall 
be 

Min 1/ 32 inch 
Max 9;64 inch 

Use scale. 

(b) The clearance between each speed reg­
ulator collector ring and the edge of 

the associated brush holder shall be 

Min 1/ 32 inch 
Max 5;64 inch 

Gauge by eye. 

(c) Baylis-type brush holders shall have 
tre edges which are adjacent to the 

commutator 
Min 1/ 32 inch 
Max 3/16 inch 

from the commutator surface. 

• 
• 
• 

• 

• 
• 
• 



ISS 3-D, SECTION 159-405-701

Use s c a le . 2 .1 3  B ru s h  F i t

An e f f o r t  s h a l l  be made i n  r e a d ju s t in g  to  
w o rk  to  th e  m inim um l i m i t  as f a r  as 
p o s s ib le .

(d )  The a n g le  be tw een  th e  s l id e  s u r fa c e  
o f  a B a y l is - t y p e  b ru s h  h o ld e r  and 

a l i n e  ta n g e n t to  th e  co m m u ta to r s u r fa c e  
a t  th e  m id p o in t  o f  th e  b ru s h  a rc  s h a l l  be 
as n e a r  as p r a c t ic a b le  t o  60 d e g re e s .

(a )  B ru sh e s  s h a l l  n o t  b in d  i n  t h e i r  
h o ld e r s ,  n e i t h e r  s h a l l  th e y  be lo o s e

enough to  cause p o o r  c o m m u ta tio n .

(b )  The c o n ta c t  fa c e s  o f  th e  b ru s h e s  
s h a l l  be f i t t e d  to  th e  co m m u ta to r so

as to  in s u r e  s u c c e s s fu l  co m m u ta tio n .

2 .1 4  B ru s h  P re s s u re

Use te m p la te .

(e )  B ru s h  h o ld e r  yo ke s  h a v in g  a d o w e l-
p o in te d  s e ts c re w  s h a l l  be s e t  w i t h  th e  

d o w e l r e g is te r e d  i n  i t s  a s s o c ia te d  h o le .

(a )  F o r  m o to rs  p e r  K S -5006 , th e  b ru s h  
p re s s u re  p e r  sq u a re  in c h  o f  c o n ta c t  

a re a  s h a l l  be

B ru s h  M a t e r ia l  M in  Max

( f )  B ru sh  h o ld e r  y o ke s  h a v in g  n e u t r a l
m arks on th e  yoke  and on th e  b e a r in g  

b ra c k e t  s h a l l  be s e t  w i t h  th e  m arks  i n  
l i n e .

Gauge b y  s ig h t .

2 .1 2  B ru s h  L e n g th

(a )  B ru sh e s  f o r  t u b u la r - t y p e  b ru s h  h o ld e r s ,  
h a v in g  a  c o i l  s p r in g  a t ta c h e d ,  s h a l l

have a le n g th  o u ts id e  th e  s p r in g  o f

M in  1 /4  in c h  

Use s c a le ,

(b )  B ru sh e s  w h ic h  ca n n o t pass  c o m p le te ly  
th ro u g h  th e  b ru s h  h o ld e r  s h a l l  have

a le n g th  o f

M e ta l C arbon 3 lb s  4 - * l/2  lb s
(CM5 & CM9) ( I3 6 0 g )  (2 0 4 0 g )

C arbon o r  
G ra p h ite

1 - 1 /2  lb s
(t>80g)

2 -1 /2  lb s  
(H 3 4 g )

Use s p r in g  b a la n c e  o r  te n s io n  gauge.

(b )  F o r  m o to rs  p e r  KS-5296 and K S -5 2 9 6 -0 1 , 
th e  b ru s h  p re s s u re  p e r  sq u a re  in c h  o f  

c o n ta c t  a re a  s h a l l  be

Frame M in

CD 75 3 lb s
(1 3 6 0 g )

CD 103 & 1 - 1 /2  lb s
CD 113 ( 680g)

Use s p r in g  b a la n c e .

Max

4 - 1 /2  lb s  
( 2040g) 

2 -1 /2  lb s
(1 1 3 4 g )

M in  1 /8  in c h

be tw een  th e  b ru s h  h o ld e r  and t h a t  p o r ­
t i o n  o f  th e  b ru s h  w h ic h  a c ts  as a s to p .

( c )  F o r  m o to rs  p e r  K S -5396 , K S-5396-O 1, 
K S -5396-O 2, and K S -5397 , th e  b ru s h  

p re s s u re  p e r  sq u a re  in c h  o f  c o n ta c t  a re a  
s h a l l  be

Gauge by  s ig h t .

( c )  B ru sh e s  w h ic h  can pass  c o m p le te ly  
th ro u g h  th e  b ru s h  h o ld e r  s h a l l  have

a  le n g th  o f

M in  l / l 6  in c h

be tw e e n  th e  co m m u ta to r s u r fa c e  and p ig ­
t a i l  o r  r i v e t  and w a sh e r w h ic h  h o ld s  
th e  p i g t a i l .

Gauge by  s ig h t .

Speed R e g u la to r  B ru s h

(d )  The le n g th  o f  a speed r e g u la t o r  b ru s h  
o u ts id e  o f  th e  s p r in g  s h a l l  be

M in  5 /1 6  in c h

Use s c a le .

M in  2 lb s  (90 7 g )
Max 3 lb s  (1 3 6 0 g )

Use s p r in g  b a la n c e  o r  te n s io n  gauge.

(d )  P re s s u re  on i n d iv i d u a l  b ru s h e s  s h a l l  
be s e t  a t  a v a lu e  w i t h in  th e  l i m i t s

g iv e n  i n  ( a ) ,  ( b ) ,  and ( c )  w h ic h  w i l l  
g iv e  th e  b e s t c o m m u ta tio n .

(e )  P re s s u re  o f  a l l  b ru s h e s  on th e  same 
m o to r  s h a l l  be as n e a r ly  u n i fo rm  as

p o s s ib le .

( f )  T h e re  i s  no re q u ire m e n t f o r  c ru s h  
p re s s u re s  on m o to rs  p e r  KS-5419 w h ic h

a re  e q u ip p e d  w i t h  t u b u la r - t y p e  b ru s h  
h o ld e r s .  H ow ever, th e  c o m p re s s io n  on th e  
s p r in g  s h a l l  be s u f f i c i e n t  to  g iv e  s u c c e s s ­
f u l  c o m m u ta tio n . B ru sh  p re s s u re  i s  u s u a l ly  
s a t i s f a c t o r y  i f  th e  b ru s h  s p r in g  e x te n d s  
3 /1 6  in c h  o r  more beyond th e  b ru s h  h o ld e r
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tu b e  when th e  b ru s h  cap i s  rem oved and 
th e  b ru s h  i s  r e s t in g  a g a in s t  th e  commuta­
t o r .

*2 .1 5  B ru s h  A lig n m e n t

(a )  The b ru s h  h o ld e r s  s h a l l  be so lo c a te d  
t h a t  th e  b ru sh e s  do n o t  o v e r la p  th e

end  o f  th e  com m uta to r ( o r  g ro o v e ) o r  r id e  
upon  t h a t  p a r t  o f  th e  co m m u ta to r u se d  f o r  
c o n n e c t io n  t o  th e  a rm a tu re  c o n d u c to rs ,  
u n d e r  any c o n d i t io n  o f  n o rm a l o p e r a t io n .

Gauge b y  s ig h t .

(b )  When p o s s ib le ,  b ru s h e s  on tw o a d ja c e n t  
s tu d s  s h a l l  c o v e r  th e  same p o r t io n  o f

th e  co m m u ta to r and th e  b ru s h e s  on th e  n e x t  
tw o s tu d s  s h a l l  c o v e r th e  space betw een 
th e  b ru s h e s  on th e  f i r s t  tw o  s tu d s .

( c )  The le a d in g  edges o f  th e  b ru s h e s  o f  
any one s tu d  s h a l l  l i n e  up  p a r a l l e l

to  th e  segm ents o f  th e  c o m m u ta to r.

Gauge b y  s i g h t .

(d )  The b ru s h  a lig n m e n t o f  m o to rs  w i t h  
tu b u la r - t y p e  b ru s h  h o ld e r s  i s  n o t

a d ju s t a b le .

2 . l 6  B ru s h  S p a c in g

(a )  The v a r i a t i o n  i n  th e  s p a c in g  o f  th e  
b ru s h e s  a ro u n d  th e  c irc u m fe re n c e  o f

th e  co m m u ta to r be tw een a d ja c e n t  b ru s h  
arm s s h a l l  n o t  exceed l / l 6  in c h .  I f  th e  
m o to r  com m utates i n  a s u c c e s s fu l  m anner, 
i t  w i l l  n o t  be n e c e s s a ry  to  ch e ck  t h i s  
r e q u ire m e n t .

(b )  The b ru s h  s p a c in g  o f  m o to rs  h a v in g  
t u b u la r - t y p e  b ru s h  h o ld e r s  i s  n o t

a d ju s t a b le .

*2 .1 7  H u n t in g : The m o to r  s h a l l  n o t  h u n t .

*2 .1 8  R e g u la to r  S t a r t in g  C o n ta c ts

(a )  The r e g u la t o r  s t a r t i n g  c o n ta c t  s u r fa c e s  
s h a l l  be c le a n ,  p a r a l l e l ,  and f r e e

fro m  h ig h  s p o ts .

Gauge b y  e y e .

(b )  The r e g u la t o r  s t a r t i n g  c o n ta c ts  s h a l l  
make good c o n ta c t  when th e  m ach ine  i s

a t  r e s t  and open b e fo re  th e  m ach ine  
re a c h e s  o p e r a t in g  speed .

2 .1 9  R e g u la to r  M a in  C o n ta c ts

(a )  The c le a ra n c e  betw een th e  r e g u la to r  
m a in  c o n ta c ts  w it h  th e  m a in  le v e r  arm 

r e s t in g  a g a in s t  th e  s h o u ld e r  o f  th e  c o l le c ­
t o r  r i n g  s h a l l  be as c lo s e  as p r a c t ic a b le  
t o ,  b u t  n o t  le s s  th a n

M in  0 .0U 5  in c h  

Use f e e le r  gauge.

(b )  The r e g u la t o r  m a in  c o n ta c t  s u r fa c e s  
s h a l l  be c le a n ,  p a r a l l e l ,  and f r e e

fro m  h ig h  s p o ts .

Gauge b y  e y e .

( c )  The r e g u la t o r  m a in  c o n ta c ts  s h a l l  
f u n c t io n  to  m a in ta in  th e  speed o f  th e

a s s o c ia te d  m o to r  w i t h in  th e  r e q u ir e d  
l i m i t s  f o r  th e  p a r t i c u l a r  I n s t a l l a t i o n .

Use speed I n d i c a t o r .

2 .2 0  R e g u la to r  C o l le c t o r  R in g s

(a )  The r e g u la t o r  c o l l e c t o r  r in g s  s h a l l  
be c le a n ,  f r e e  fro m  s c o r in g ,  p i t t i n g ,

o r  o th e r  d e fo rm a t io n  o f  th e  s u r fa c e  o r  
s t r u c t u r e ,  e x c e p t t h a t  caused by  n o rm a l 
w e a r.

(b )  The e c c e n t r i c i t y  o f  th e  c o l l e c t o r  
r in g s  s h a l l  n o t  be enough to  cause

s p a rk in g  o r  p o o r  o p e r a t io n  o f  th e  m o to r .

Gauge b y  e y e .

2 .2 1  T e m p e ra tu re

(a )  When i n  c o n t in u o u s  o p e r a t io n  w i t h in  
n o rm a l v o l ta g e  and c u r r e n t  l i m i t s ,  th e  

te m p e ra tu re  o f  any p a r t  o f  th e  m o to r  as 
m easured  by  f e e l  s h a l l  n o t  be e x c e s s iv e .
I f  th e  f i n g e r s  can be h e ld  on  th e  b e a r in g  
b r a c k e t ,  fra m e , o r  p a r t  u n d e r c o n s id e r a ­
t i o n ,  th e  m o to r  te m p e ra tu re  may be assumed 
to  be w i t h in  th e  s p e c i f ie d  l i m i t s .

* ( b )  I f  th e  te m p e ra tu re  I s  th o u g h t to  be 
e x c e s s iv e ,  m easure b y  th e rm o m e te r.

The te m p e ra tu re  o f  th e  v a r io u s  p a r t s  s h a l l  
n o t  exceed  th e  f o l lo w in g :

Maximum

B e a r in g s  80C (17 6 F )
W in d in g s  and Frame ^0C ( l9 4 F )

To check  th e  t e m p e r a tu r e s ,  p ro ce e d  as f o l ­
lo w s  w i t h  th e  m o to r  r u n n in g .  E x c e p t  f o r  
b e a r in g s  h a v in g  o i l  r i n g s ,  h o ld  th e  b u lb  
o f  th e  th e rm o m e te r  a g a i n s t  th e  b e a r in g  
b r a c k e t ,  f r a m e ,  o r  p a r t  u n d e r  c o n s id e r a ­
t i o n .  Cover th e  p a r t  o r  th e  b u lb  w h ic h  i s  
n o t  i n  c o n t a c t  w i t h  a p ie c e  o f  f e l t  o r  
th e  e q u i v a l e n t .  Observe th e  te m p e ra tu r e s  
i n d i c a t e d .  F o r  b e a r in g s  h a v in g  o i l  r i n g s ,  
p la c e  th e  b u lb  o f  th e  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  th e  o i l  w e l l  o p e n in g  i s  l a r g e  
enough t o  p e r m i t  t h i s ,  t a k i n 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 i o n  o f  th e  
o i l  r i n g .  Observe th e  te m p e ra tu r e  i n d i ­
c a te d .  T h is  method i s  p r e f e r r e d  b u t  where  
th e  b e a r in g  c o n s t r u c t i o n  makes t h i s  method 
i m p r a c t i c a l ,  th e  p r e c e d in g  method may be 
used .
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F ig .  1 -  S e c t io n a l  V iew  o f  M o to r W ith  O i l  M ing Type B e a r in g s

-UPPER BEARING 
DUST CAP

BEARING 
LINING

LOWER 
BEARING 
DUST CAP

F ig .  2 -  W a s te -p a cke d  B e a r in g
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BRUSH 
BRUSH HOLDER 

BRUSH FINGER

BRUSH HOLDER YOKE

BRACKET
—  DRAIN 

PLUG
BRUSH HOLDER 
CLAMPING SCREW

BALL BEARING

PRESSURE
FITTING

ARMATURE

F ig .  3 -  S e c t io n a l  V ie w  o f  M o to r  W ith  B a l l  B e a r in g s

ADJUSTING SCREW 
COLLECTOR RING

STARTING LEVER 
ARM

STARTING LEVER 
ARM BEARING 
SCREW

FLAT SPRING

LEVER ARM SET SCREW

STARTING CONTACTS

F ig .  b  -  Speed R e g u la to r  S t a r t in g  C o n ta c ts  
(M o to r  S id e  o r  R ear V ie w )

m a in  l e v e r  a r m - ,
COLLECTOR RING

RETRACTILE SPRING

MAIN CONTACTS

LOCK NUT

BRUSH HOLDER

BRUSH HOLDER 
SCREW CAP

SPRING TENSION 
ADJUSTING NUTS

MAIN BEARING
SCREW
BEARING SET
SCREW
REGULATOR
CASE

REGULATOR BRUSH

F ig .  5 -  Speed R e g u la to r  M a in  C o n ta c ts  
( F r o n t  V iew )
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SPRING

YOKE
LOCKNUT ----

BRUSH

BRUSH HOLDER

-----BRUSH HOLDER
CLAMPING SCREW

BRUSH HOLDER 
STUD

BRUSH HOLDER 
YOKE

F ig .  6 -  B ru s h  Gear

BRUSH HOLDER 
CLAMPING SCREW­

BRUSH SPRING-

BRUSH FINGER

PIGTAIL SCREW

PIGTAIL-

BRUSH

COMMUTATOR

BRUSH HOLDER BRUSH HOLDER STUD-

F ig .  8 -  B ru s h  H o ld e r  A sse m b ly

F ig .  7 -  B a y l is - t y p e  B ru s h  H o ld e r  A ssem bly

F ig .  9 -  T u b u la r - ty p e  B ru sh  H o ld e r  
f o r  W as te -p a cke d  B e a r in g  
M ach ines
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3 .  ADJUSTING PROCEDURES

3 .0 0 1  L i s t  o f  T o o ls ,  G auges, and M a te r ia ls  

Code o r
Spec N o. D e s c r ip t io n

T o o ls

246 1 /2 - ln c h  Open S in g le -e n d  P la t

247

KS-6320 

R -1255

R -1289

Code o r
Spec No. D e s c r ip t io n

M a te r ia ls

1 q t  M easure (F u n n e l A tta c h e d )  
o r  e q u iv a le n t

F lu s h in g  O i l

W rench

1 - 1 / 4 - ln e h  Open S in g le -e n d  
F la t  W rench

Orange S t i c k

3 1 /3 2 -  and l - l / l 6 - i n c h  Open 
D o u b le -e n d  F la t  W rench

1 - 5 / 8 - in c h  Open S in g le -e n d  
F la t  W rench

O i l ,  2 2 0 -2 6 0  S 100

P a i l ,  o r  E q u iv a le n t  R e c e p ta c le  
f o r  W aste O i l

S a n d p a p e r, 4 /0

P e tro le u m  S p i r i t s

Wool Y a rn  Waste

Wooden Wedges

R -2512

Gauges

79B

KS-6909

R -2771

R -8550

R -1032 , 
D e ta i l  1

M a te r ia ls

KS-6824

KS-14666

8 - in c h  A d ju s ta b le  W rench

1 3 /3 2 -  and 1 9 /3 2 - in c h  Open 
D o u b le -e n d  F la t  W rench)
J .H . W i l l ia m s  Co. N o. 24

1 - 7 /1 6 -  and 1 - 1 3 /1 6 - in c h  Open 
D o u b le -e n d  F la t  W rench,,
J .H .  W i l l ia m s  Co. N o. 42

P u s h -ty p e  G rease Gun L in c o ln  
E n g in e e r in g  Co. N o. 5958

5 - in c h  R e g u la r  S c re w d r iv e r

P u s h - p u l l  T e n s io n  Gauge, 
0 -1 0 0 0  gram s

Gauge ( F e e le r )

S p r in g  B a la n c e , 6 lb s

6 - in c h  S te e l  S c a le

Therm om eter

Speed I n d i c a t o r ,  Jones 5B,
Lyons Type A o r  e q u iv a le n t

DC V o ltm e te r ,  W eston M odel 931 , 
Ranges 3 0 0 -1 5 0 -7 5 -3 0

S e a lin g  Compound 

C le a n in g  C lo th  

F e l t

G re a se , 260-300P

B a re  C opper W ire

3 .0 0 2  When u s in g  p e tro le u m  s p i r i t s  f o r
c le a n in g  p u rp o s e s  i n  th e  pow e r room , 

p ro v id e  as much v e n t i l a t i o n  as p r a c t ic a b le .  
A f t e r  u s in g  th e  p e tro le u m  s p i r i t s ,  th e  com­
m u ta to rs  o f  a l l  dc  m a ch in e s  i n  th e  pow er 
room  s h o u ld  be b u rn is h e d , i n  a cco rd a n ce  
w i t h  a p p ro ve d  p ro c e d u re s  f o r  th e  m ach ines  
in v o lv e d ,  s in c e  th e  fum es fro m  th e  p e t r o ­
leum  s p i r i t s  may s o f t e n  co m m u ta to r f i l m  
and th u s  a d v e rs e ly  a f f e c t  c o m m u ta tio n .

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

O i l  R in g  B e a r in g s

(1 )  To add o i l  t o  an  o i l  r i n g  b e a r in g ,  
p o u r  a l i t t l e  o i l  s lo w ly  i n t o  th e

b e a r in g  cham ber, s t a r t  th e  m o to r ,  and 
th e n  s h u t i t  down w h i le  w a tc h in g  th e  
r i s e  i n  th e  gauge . T h is  p ro c e s s  i s  to  be 
re p e a te d  u n t i l  th e  p ro p e r  l e v e l  i s  
in d ic a t e d  i n  th e  o i l  gauge . I f  th e  o i l  
does n o t  r i s e  i n  th e  gauge , i t  i s  an 
in d ic a t io n  t h a t  th e  passage  t o  th e  gauge 
o r  th e  v e n t  i n  th e  to p  o f  a g la s s  gauge 
i s  b lo c k e d  and s h o u ld  be c le a n e d . A 
s m a ll  b a re  c o p p e r w ir e  w i l l  be fo u n d  
a d va n ta g e o u s  i n  c le a n in g  th e  p a ssa g e . A 
q u a r t  m easure w i t h  fu n n e l  a t ta c h e d  may 
be fo u n d  c o n v e n ie n t f o r  a d d in g  th e  o i l .

( 2 )  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 ,  rem ove th e  d r a in  p lu g  i n

th e  b o tto m  o f  th e  b e a r in g  cham ber and 
d r a in  th e  o ld  o i l  i n t o  a  p a i l  o r  o th e r  
r e c e p ta c le .  C le a n  th e  d r a in  p lu g  and 
a s s o c ia te d  th re a d s  i n  th e  c a s t in g ,  c o a t 
th e  th re a d s  on th e  p lu g  w i t h  s e a l in g  
compound, and r e p la c e  i t .  I n  re m o v in g  
o r  r e p la c in g  th e  d r a in  p lu g ,  be s u re  to  
use a w rench  o f  th e  p ro p e r  s iz e  so as 
n o t  to  damage th e  p lu g  and do n o t  t u r n  
th e  p lu g  i n  to o  t i g h t l y  as i t  may b re a k  
th e  head o f f .  The use o f  s e a l in g  com­
pound s h o u ld  overcom e th e  n e c e s s i t y  o f  
t u r n in g  th e  p lu g  i n  to o  t i g h t l y .
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( 3 )  I f  an o i l  r i n g  i s  b e n t o r  damaged, i t  
s h o u ld  be re p la c e d .  As t h i s  w i l l  i n ­

v o lv e  d is m a n t l in g  th e  m o to r , c o n s u l t  w i t h  
s u p e r v is io n  f o r  r e p a i r  s c h e d u le .

(4 )  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  fro m  th e  b e a r in g  cham ber,

i n t o  a p a i l  o r  o th e r  r e c e p ta c le ,  by  rem ov­
in g  th e  d r a in  p lu g  a t  th e  b o tto m  o f  th e  
b e a r in g  cham ber. I f  th e  le a k  o c c u rs  a t  
th e  p o in t  w here  th e  gauge i s  screw ed  i n t o  
th e  m o to r  c a s t in g ,  th e  gauge s h o u ld  be 
rem oved , th e  sc re w  th re a d s  on th e  gauge 
and i n  th e  c a s t in g  c le a n e d , th e  th re a d s  
on th e  gauge c o a te d  w i t h  s e a l in g  compound, 
and th e  gauge re p la c e d .  A f t e r  th e  gauge 
has been r e p la c e d ,  re p la c e  th e  d r a in  p lu g  
u n d e r  th e  p ro c e d u re  i n  (2 )  above and f i l l  
th e  b e a r in g  cham ber to  th e  p ro p e r  l e v e l  
w i t h  l u b r i c a t i n g  o i l .

( 5 )  To f l u 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  cham ber w i t h  l u b r i c a t in g  o i l  o r  f l u s h ­
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 to p  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 r a in  p lu g  u n d e r th e  p ro c e d u re  
g iv e n  i n  (2 )  above and f i l l  th e  cham ber 
w i t h  l u b r i c a t i n g  o i l  t o  th e  p ro p e r  l e v e l .

W a s te -p a cke d  B e a r in g s

(6 )  B e fo re  o i l i n g  a w a s te -p a c k e d  b e a r in g  
o f  th e  ty p e  e q u ip p e d  w i t h  u p p e r and

lo w e r  d u s t  c a p s , rem ove th e  c a p s , o b se rve  
th e  c o n d i t io n  o f  th e  w a s te  a t  th e  lo w e r  
cap o p e n in g , and t e s t  th e  w as te  th ro u g h  
th e  u p p e r cap o p e n in g  by p re s s in g  down 
on th e  w a s te  w i t h  an o ra n g e  s t i c k  ( o r  
s c re w d r iv e r ) .  I f  o i l  a p p e a rs  on th e  
o ra n g e  s t i c k  and m ore th a n  a fe w  d ro p s  
ru n  o u t o f  th e  b e a r in g ,  th e  l u b r i c a t io n  
has been e x c e s s iv e  and th e  am ount o f  o i l  
s h o u ld  be re d u ce d  o r  th e  i n t e r v a l  be tw een 
o i l i n g s  in c re a s e d .  I f ,  on th e  o th e r  
h a n d , th e  w a s te  a t  th e  b o tto m  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  o ra n g e  s t i c k  shows no o i l ,  th e  l u b r i ­
c a t io n  has been le s s  th a n  a d e q u a te  and 
th e  am ount o f  o i l  s h o u ld  be in c re a s e d  o r  
th e  i n t e r v a l  be tw e e n  o i l i n g s  s h o r te n e d . 
A dequa te  l u b r i c a t i o n  w i l l  be in d ic a t e d  
by o i l  sh o w in g  on th e  o ra n g e  s t i c k  and 
th e  w a s te  a t  th e  b o tto m  o f  th e  b e a r in g  
a p p e a r in g  to  be w e l l  s a tu r a te d .  I f  th e  
b e a r in g  ru n s  d r y ,  th e  w as te  n e x t  to  th e  
s h a f t  may g la z e .  Any g la z e d  w a s te  s h o u ld  
be re p la c e d .

B a l l  B e a r in g s

(7 )  Where 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 lo w s  w i t h  
th e  m ach ine  s to p p e d .

(a )  Wipe o f f  th e  p re s s u re  f i t t i n g  w it h  
a c le a n  c lo t h  to  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 ber, and p la c e  a 
p a i l  u n d e r th e  d r a in  h o le  to  c a tc h  
e xce ss  g re a s e .

(b )  Remove th e  d r a in  p lu g  and scoop 
o u t as much o f  th e  o ld  g re a se  fro m

th e  d r a in  h o le  as i s  p o s s ib le  to  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  r e ­
move o ld  c o a g u la te d  g re a se  and p e rm it  
p re s s u re  r e l i e f  as th e  new g re a se  i s  
fo r c e d  i n .

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

h o le  and th e  s h a f t  a d ja c e n t  to  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 re 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  oozes o u t  a lo n g  th e  
s h a f t  b e fo re  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 re  i t  comes o u t  o f  th e  d r a in  
h o le ,  rem ove th e  p re s s u re  f i t t i n g  to  
r e l ie v e  th e  g re a s e  p re s s u r e .  W ith  a 
c le a n  c lo t h  w ip e  o f f  any g re a se  th a t  
may have oozed  a lo n g  th e  s h a f t .

N o te : I n  any c a s e , do n o t  pump more
th a n  one f u l l  gun ( a p p ro x im a te ly  5 
ounces) i n t o  th e  b e a r in g  cham ber even  
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 ru n  th e  m o to r  u n t i l  h o t  
( t h i s  may ta k e  s e v e r a l  h o u r s ) .

T h is  w i l l  expand th e  g re a s e  and fo r c e  
th e  e xce ss  g re a s e  o u t  o f  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  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  
has expanded f u l l y  and s to p p e d  com ing 
o u t ,  s to p  th e  m o to r  and. scoop  o u t  as 
much g re a se  fro 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  
to  re a c h  w i t h  an o ra n g e  s t i c k .  R ep lace  
th e  d r a in  p lu g  (a n d  p re s s u re  f i t t i n g  i f  
re m o v e d ).

(8 )  To r e lu 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 re s s u re  f i t t i n g ,  o r

i n  a m o to r  w h ic h  has been i n  s to ra g e  o r  
n o t  o p e ra te d  f o r  2 o r  m ore y e a rs ,  d i s ­
m a n t le  as r e q u ir e d  f o r  a cce ss  and p ro c e e d  
i n  a cco rd a n ce  w i t h  (9 )  b e lo w .

(9 )  To r e lu 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  has been d is m a n t le d ,  r e ­

move a l l  g re a se  fro m  th e  a c c e s s ib le  s id e  
w i t h  a c le a n  c lo 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  2 2 0 -2 6 0  S 100 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 ib le ,  to  a s s is t  th e  o i l  i n  w o rk in g  
p a s t  th e  b a l l  r e t a in e r .  A p p ly  f r e s h  
g re a s e , f i l l i n g  th e  space be tw een  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 
one t h i r d  f u l l  o f  g re a s e .

3 .0 2  M o to r  Speed (R q 2 .0 2 )

(1 )  Where th e  m o to r  I s  e q u ip p e d  w i t h  a 
s h a ft -m o u n te d  speed  r e g u la t o r ,  w h ic h  

p re v e n ts  a cce ss  to  th e  s h a f t ,  a p p ly  th e
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speed  i n d ic a t o r  t o  th e  s h a f t  o f  th e  
d r iv e n  e q u ip m e n t. Where th e  m o to r  d r iv e s  
a c o m m e rc ia l r in g in g  g e n e ra to r ,  rem ove th e  
f l a t  p la t e  fro m  th e  end o f  th e  m e rc u ry  
i n t e r r u p t e r  speed r e d u c t io n  u n i t ,  i n  o rd e r  
to  e xp o se  th e  end o f  th e  s h a f t .  W ith  a 
p e n c i l  o r  e q u iv a le n t ,  h o ld  th e  b e a r in g  i n  
th e  g e a r  case i n  p la c e  a g a in s t  th e  end 
t h r u s t  and ta k e  th e  re a d in g  w i t h  a speed 
i n d i c a t o r .  I f  no m e rc u ry  i n t e r r u p t e r  i s  
p r e s e n t ,  th e  end o f  th e  s h a f t  w i l l  be 
a c c e s s ib le .

(2 )  I f  a  f re q u e n c y  m e te r  i s  a v a i la b le ,  th e  
speed  o f  a m o to r  w h ic h  i s  d i r e c t l y  

c o n n e c te d  t o  an a l t e r n a t o r  o r  a r in g in g  
g e n e r a to r ,  can be d e te rm in e d  fro m  th e  o u t ­
p u t  f r e q u e n c y  o f  th e  d r iv e n  m a c h in e . The 
f r e q u e n c y  and speed a re  p r o p o r t io n a l  and 
th e  f o l l o w in g  ta b le  s h o u ld  be used  f o r  
r e f e r e n c e .

K S -5396 , KS-5 3 9 6 -0 1 , K S -5396-O 2, and KS-5397

C y c le s RPM

18 1080
19 1140
20 1200
21 1260
22 1320

KS-5296 and KS--5 2 9 6 -0 1

L I  & L4 L 2 ,L 3 ,L 5 ,  & L6
C y c le s  RPM RPM

54 1620 1080
67 1710 1140
60 1800 1200
63 1890 1260
66 1980 1320

The speed o f  a m o to r  may a ls o  be
o b ta in e d  by  th e  use o f  a S t ro b o ta c

one i s  a v a i la b le .

(4 )  I f  th e  m o to r  speed i s  n o t  w i t h in  th e  
r e q u i r e d  l i m i t s ,  ch e ck  3 . 1 9 ( 3 ) ,  th e  

s u p p ly  v o l ta g e  t o  th e  m o to r ,  th e  c o n d i t io n  
o f  th e  b ru s h e s , th e  te m p e ra tu re ,  and t e s t  
f o r  fre e d o m  o f  r o t a t i o n .  I f  th e s e  c o n d i­
t i o n s  m ee t th e  re q u ire m e n ts ,  and th e  m o to r  
speed  i s  s t i l l  o u ts id e  th e  s p e c i f ie d  l i m i t s ,  
th e  m a t te r  s h o u ld  be r e f e r r e d  to  th e  
s u p e r v is o r  o r  th e  m o to r  re p la c e d .

3 .0 3  V o lta g e  (R q 2 .0 3 )

( 1 )  To d e te rm in e  th e  v o l ta g e ,  use  may be 
made o f  th e  s w itc h b o a rd  v o l tm e t e r  i f  

one i s  a v a i la b le .  I f  n o t  a v a i la b le ,  use  a 
p o r t a b le  v o l tm e te r .  I f  th e  v o l ta g e  i s  n o t  
w i t h in  th e  p ro p e r  l i m i t s ,  r e f e r  th e  m a t te r  
t o  th e  s u p e r v is o r .

3 .0 4  Freedom  o f  R o ta t in g  P a r t3  (R q 2 .0 4 )

( 1 )  Exam ine th e  m o to r  and d r iv e n  e q u ip ­
m ent and rem ove any f o r e ig 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  
check  to  see t h a t  a l l  m o u n tin g  b o l t s  a re  
f i r m  and 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  re p la c e  i f  n e c e s s a ry .

3 .0 5  A irg a p  (R q 2 .O 5)

(1 )  W ith  th e  a rm a tu re  i n  any p o s i t i o n ,  
m easure th e  a ir g a p  be tw een  th e  arm a­

tu r e  and each  p o le  fa c e  w i t h  a th ic k n e s s  
g a u g e . P a r t i c u la r  c a re  s h o u ld  be ta k e n  
i n  m e a s u r in g  th e  a i r g a p  be tw een  th e  
a rm a tu re  and th e  p o le  fa c e  m ounted i n  th e  
lo w e r  h a l f  o f  th e  m o to r  fra m e , as t h i s  i s  
w here  th e  b e a r in g  w e a r w i l l  be m ost 
n o t ic e a b le .  R o ta te  th e  a rm a tu re  a p p r o x i­
m a te ly  a q u a r t e r  o f  a t u r n  and re p e a t th e  
a b o v e . Checks s h o u ld  be made w i t h  th e  
a rm a tu re  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 .

(2 )  I f  th e  a ir g a p  i s  to o  s m a l l ,  new b e a r ­
in g s  s h o u ld  be i n s t a l l e d ,  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  to  th e  
s u p e r v is o r .

3 .0 6  End P la y  (R q 2 .0 6 )

( l )  I f  th e r e  i s  to o  much end p la y ,  i t  may 
be n e c e s s a ry  to  re p la c e  th e  b e a r in g s .  

(See 3 .0 7 . )

3 .0 7  B e a r in g s  (R q 2 .0 7 )

( l )  R e p lace  any 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  to  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 .

3 .0 8  N o is e  and V ib r a t io n  (R q 2 .0 8 )

(1 )  Where e x c e s s iv e  n o is e  and v ib 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  and c o u p l in g  b o l t s  a re  draw n 
up f i r m l y .  I f  t h i s  does n o t  c le a r  th e  
t r o u b le ,  c h e ck  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 ib r a t i o n  c o n t in u e  
to  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  have been made, th e  t r o u b le  
may be caused  b y  w o rn  b e a r in g s .  I f  t h i s  
i s  fo u n d  to  be th e  ca se , th e  b e a r in g s  
s h o u ld  be re p la c e d .

3 .0 9  C om m uta to r S u rfa c e  (R q 2 .0 9 )

(1 ) See S e c tio n  171 -110 -701  f o r  com m uta tor 
c a re  and S e c tio n  171 -110 -801  f o r  com­

m u ta to r  r e s u r fa c in g .

3 .1 0  C om m uta tion  (Rq 2 .1 0 )

(1 ) I f  th e  com m uta tion  i s  n o t s a t i s f a c t o r y ,  
see th a t  re q u ire m e n ts  2 .0 6 , 2 .0 9 ,  2 .1 1  

th ro u g h  2 .1 7 , and 2 .2 1  a re  m e t. W ith  th e  
above c o n d it io n s  m e t, th e  com m uta tion  s h o u ld  
be s a t i s f a c t o r y .  (See S e c tio n  1 7 1 -1 1 0 -7 0 1 .)
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3 ,1 1  B ru s h  H o ld e rs  and Yokes (R q 2 .1 1 )

(1 )  To a d ju s t  th e  c le a ra n c e  be tw een  th e  
lo w e r  edge o f  a b o x - ty p e  b ru s h  h o ld e r

and th e  c o m m u ta to r, w here  th e  b ru s h  h o ld e r  
yoke  I s  n o t  s l o t t e d ,  lo o s e n  th e  b ru s h  
h o ld e r  c la m p in g  sc re w  and r o t a t e  th e  b ru s h  
h o ld e r  on i t s  s tu d  as r e q u i r e d .  A f t e r  an 
a d ju s tm e n t ,  be s u re  th e  c la m p in g  sc re w  i s  
t ig h te n e d  f i r m l y .  I f  th e  b ru s h  h o ld e r  
yoke  i s  s l o t t e d ,  p ro c e e d  i n  a cco rd a n ce  
w i t h  (2 )  b e lo w , e x c e p t t h a t  w i t h  b o x - ty p e  
b ru s h  h o ld e r s  th e  b ru s h  a n g le  i s  n o t  so 
c r i t i c a l .  A f t e r  a d ju s t in g  a b ru s h  h o ld e r ,  
ch e ck  th e  b ru s h  f o r  f i t  and send i n ,  i f  
n e c e s s a ry , i n  a c c o rd a n c e  w i t h  3 .1 3 .

(2 )  To a d ju s t  th e  d is ta n c e  be tw een  a 
B a y l ls - t y p e  b ru s h  h o ld e r  and commuta­

t o r ,  lo o s e n  th e  h e x a g o n a l n u ts  h o ld in g  
th e  b ru s h  s tu d  i n  p la c e  i n  th e  b ru s h  h o ld e r  
y o k e . S l id e  th e  s tu d  i n  th e  s lo t t e d  h o le s  
o f  th e  yoke  as fo u n d  n e c e s s a ry . Inasm uch 
as th e  b ru s h  a n g le  i s  v e ry  c r i t i c a l ,  any 
a d ju s tm e n t o f  d is ta n c e  o f  th e  b ru s h  h o ld e r  
fro m  th e  co m m u ta to r s h o u ld  be made by 
s l i d i n g  th e  b ru s h  s tu d  up  o r  down i n  th e  
s l o t s  w it h o u t  tu r n in g  th e  b ru s h  h o ld e r s
oh th e  s tu d s  o r  th e  s tu d s  th e m s e lv e s .
Check th e  a n g le  a f t e r  a d ju s t in g  th e  
c le a r a n c e .

N o te : Some m o to rs  e q u ip p e d  w i t h  B a y l i s -
ty p e  b ru s h  h o ld e r s  have c ra n k - ty p e  ( o f f ­
s e t )  b ru s h  h o ld e r  s tu d s  w h ic h  a re  r o t a te d  
to  a d ju s t  th e  c le a ra n c e  be tw een  b ru s h  
h o ld e r  and c o m m u ta to r. R e se t th e  a n g le  
a f t e r  a d ju s t in g  c le a ra n c e  and re c h e c k  
th e  s p a c in g . (See re q u ire m e n t 2 .1 6 )

(3 )  I n  a d ju s t in g  th e  c le a ra n c e ,  i t  i s  d e ­
s i r a b le  to  w o rk  to w a rd  th e  m inim um

l i m i t .  Where th e  co m m u ta to r i s  w o rn  to  
such an e x te n t  t h a t  th e  c le a ra n c e ,  w i t h  
a l l  p o s s ib le  a d ju s tm e n t made, exceeds  th e  
maximum l i m i t ,  th e  a rm a tu re  s h o u ld  be 
r e p la c e d .  H ow ever, i f  th e  c o m m u ta tio n  i s  
s a t i s f a c t o r y  and th e  b ru s h e s  do n o t  
c h a t t e r  o r  a re  n o t  fo r c e d  o f f  th e  b ru s h  
h o ld e r  s l id e  s u r fa c e ,  no harm  w i l l  come i f  
th e  maximum l i m i t  i s  exceeded  s l i g h t l y .  
B ru s h  p re s s u re s  s h o u ld  n o t  be exceeded  
h o w e v e r, i n  an e n d e a v o r to  overcom e th e  
b ru s h e s  ju m p in g  o f f  t h e i r  s l id e  s u r fa c e s  
o r  to  s to p  t h e i r  c h a t t e r in g .

(4 )  To s e t  a B a y l is - t y p e  b ru s h  h o ld e r  a t  
th e  c o r r e c t  a n g le ,  c u t  a g u id e  te m p la te

as d e s c r ib e d  b e lo w . R eproduce  F ig .  10 on 
a p ie c e  o f  s t i f f  c a rd b o a rd , m a k in g  th e  
r a d iu s  o f  th e  a rc  e q u a l to  th e  r a d iu s  o f  
th e  c o m m u ta to r. The r a d iu s  i s  one h a l f  o f  
th e  d ia m e te r ,  w h ic h  may be o b ta in e d  by 
m easu rem en t. Draw a r a d iu s  and w here  i t  
c ro s s e s  th e  a rc  ( p o in t  A) d raw  a l i n e  AC 
a t  a r i g h t  a n g le  to  i t .  T h is  w i l l  be 
ta n g e n t to  th e  a r c .  From  p o in t  A m easure 
2 In c h e s  a lo n g  t h i s  l i n e  and d raw  a n o th e r  
l i n e  BD a t  a r i g h t  a n g le . M easure a lo n g  
t h i s  l i n e  3 - 1 /2  in c h e s  fro m  l i n e  AC and

m ark th e  p o in t  B . Draw th e  l i n e  AB. T h is  
l i n e  w i l l  be a t  an a n g le  o f  60 d e g re e s  to  
th e  ta n g e n t . ’ Draw a n o th e r  l i n e  EF p a r a l le l  
t o ,  and to  th e  l e f t  o f ,  th e  l i n e  AB, a t  a 
d is ta n c e  fro m  i t  e q u a l to  one h a l f  th e  
th ic k n e s s  o f  th e  b ru s h . C u t th e  te m p la te  
as shown, f i r s t  lo o s e n  th e  s e ts c re w  w h ic h  
h o ld s  th e  b ru s h  h o ld e r  t o  i t s  s tu d ,  p la c e  
th e  te m p la te  a g a in s t  th e  c o m m u ta to r s u r ­
fa c e  and th e  s l id e  s u r fa c e  o f  th e  b ru s h  
h o ld e r ,  r o t a t i n g  th e  h o ld e r  to  o b ta in  th e  
r e q u ir e d  a n g le .  T ig h te n  th e  s e ts c re w  
f i r m l y .

F ig .  10 -  T e m p la te  f o r  S e t t in g  B a y l is - t y p e  
B ru s h  H o ld e r

(5 )  To a d ju s t  th e  c le a ra n c e  be tw een  a
s p e e d - r e g u la to r  b ru s h  h o ld e r  and th e  

c o l l e c t o r  r i n g ,  rem ove th e  b ru s h  h o ld e r  
c a p s , w ith d ra w in g  th e  s p r in g  and b ru s h  i n  
each  c a s e . See th a t  th e  b ru s h e s  a re  
m arked  so t h a t  th e y  can be re p la c e d  i n  th e  
same h o ld e r s  th e y  o c c u p ie d  b e fo re  re m o v a l. 
M ark and remove th e  r e g u la t o r  le a d s  and 
rem ove th e  speed r e g u la t o r  h o u s in g  fro m  
th e  fra m e . U nscrew  th e  lo c k n u t  w h ic h  
h o ld s  th e  b ru s h  h o ld e r  i n  p la c e  and r e ­
move th e  i n s u la t in g  w a sh e rs  fro m  th e  o u t ­
s id e  o f  th e  h o u s in g . P la c e  s u f f i c i e n t  
i n s u la t in g  w ashe rs  on th e  b ru s h  h o ld e r  to  
m eet th e  re q u ire m e n t .  Be s u re  to  have a t  
le a s t  one i n s u la t in g  w a sh e r on th e  o u ts id e  
o f  th e  h o u s in g  u n d e r th e  lo c k n u t .  R e p la ce  
th e  b ru s h  h o ld e r  i n  th e  h o u s in g .  Check 
th e  b ru s h  f o r  f i t  and sand i n ,  i f  n e c e s ­
s a ry ,  i n  acco rdance  w it h  S e c tio n  1 7 1 -1 1 0 -7 0 1 .
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( 6 )  To a d ju s t  a b ru s h  h o ld e r  yoke  (se e  
n o t e ) ,  lo o s e n  th e  lo c k n u t  o r  c la m p in g

s c re w s , s h i f t  th e  yoke  as n e c e s s a ry , and 
r e t ig h t e n .  I f  th e  yoke  i s  h e ld  i n  p o s i ­
t i o n  on th e  h o u s in g  b y  a s e ts c re w  o r  d o w e l, 
t h i s  lo c k in g  d e v ic e  s h o u ld  be lo o s e n e d  b e ­
f o r e  s h i f t i n g  th e  yoke  p o s i t i o n  and th e n  
t ig h te n e d  f i r m l y  a t  th e  c lo s e  o f  th e  
a d ju s tm e n t .

N o te ; The f a c t o r y  m a rk in g  f o r  th e  s e t ­
t i n g  o f  th e  b ru s h  h o ld e r  yoke  w i l l  
u s u a l ly  g iv e  th e  b e s t  c o m m u ta tio n  o v e r  
th e  c o m p le te  lo a d  ra n g e  and t h i s  s e t ­
t i n g  s h o u ld  be changed  o n ly  as a l a s t  
r e c o u r s e .

(7 )  S o ld e r le s s  c o n n e c to rs  may e v e n tu a l ly  
lo o s e n , because o f  th e  c o n d u c to r  con­

t r a c t i n g  and e x p a n d in g  w i t h  te m p e ra tu re  
v a r ia t i o n s  and v ib r a t i o n s .  W ith  th e  
m o to r  sh u td o w n , p e r i o d i c a l l y  t ig h t e n  th e  
c o n n e c to r  u n t i l  no f u r t h e r  ta k e -u p  i s  
o b ta in e d .  I f  t h i s  f a i l s  to  c le a r  th e  
t r o u b le ,  i t  may be n e c e s s a ry  to  remove th e  
b e a r in g  b ra c k e t  o f  some ty p e s  o f  m o to rs
i n  o r d e r  t o  o b ta in  e a sy  a cce ss  to  th e  con ­
n e c to r .  B e fo re  re m o v in g  th e  b e a r in g  
b r a c k e t ,  i t  w i l l  be n e c e s s a ry  to  s u p p o r t 
th e  a rm a tu re  by i n s e r t i n g  wooden wedges 
be tw een  i t  and each  o f  th e  lo w e r  m a in  
f i e l d  p o le s .  These wedges s h o u ld  be o f  
h a rd  wood and s h o u ld  be a p p ro x im a te ly  0 .2  
in c h  t h i c k  a t  th e  t h i c k  end and l / 2  in c h  
o r  m ore w id e ,  and o f  c o n v e n ie n t le n g th .  
I n s e r t  a wedge a t  th e  edge o f  th e  p o le ,  
p a r a l l e l  t o  th e  s h a f t ,  and move i t  to w a rd  
th e  c e n te r  u n t i l  i t  f i t s  s n u g ly .

3 .1 2  B ru s h  L e n g th  (R q 2 .1 2 )

( l )  R e p la ce  any s h o r t  b ru s h e s .

3 .1 3  B ru s h  F i t  (R q 2 .1 3 )

(1 ) See S e c tio n  1 7 1 -1 1 0 -7 0 1 .

3 .1 4  B ru s h  P re s s u re  (R q 2 .1 4 )

(1 )  The b ru s h  p re s s u re  may be d e te rm in e d  
b y  lo o p in g  a p ie c e  o f  c o rd  u n d e r th e

b ru s h  f i n g e r  as n e a r  th e  p o in t  w here  i t  
to u c h e s  th e  b ru s h  as p o s s ib le .  E x e r t  a 
r a d i a l  p u l l  on t h i s  f i n g e r  b y  means o f  
th e  p u s h - p u l l  te n s io n  gauge hooked  i n t o  a 
lo o p e d  c o rd .  The re a d in g  o f  th e  gauge , 
j u s t  as th e  f i n g e r  s t a r t s  to  move away 
f ro m  th e  b ru s h ,  g iv e s  th e  t o t a l  b ru s h  
p re s s u r e .  When th e  No. 79B p u s h - p u l l  
te n s io n  gauge i s  u s e d , t h i s  m ust be c o r ­
r e c te d  t o  ta k e  i n t o  a c c o u n t th e  f a c t  t h a t  
th e  gauge i s  c a l ib r a t e d  f o r  use  i n  a h o r ­
i z o n t a l  p o s i t i o n  o n ly ,  and when i n  any 
o th e r  p o s i t i o n ,  a l lo w a n c e  m us t be made f o r  
th e  w e ig h t  o f  th e  m o va b le  p lu n g e r .

(2 )  The f o l l o w in g  t a b le  g iv e s  th e  t o t a l  
b ru s h  p re s s u re s  ( c o n ta c t  a re a  t im e s

p re s s u re  p e r  sq u a re  in c h )  i n  a cco rd a n ce  
w i t h  th e  re q u ire m e n ts  o f  2 .1 4 .  I t  a p p l ie s

to  KS-5006 m o to rs  i n  fra m e s  CD55 and CD65 
h a v in g  m e ta l ca rb o n  b ru s h e s  such  as 
g ra d e  CM5 and CM9, and to  m o to rs  p e r  
K S -5296 , K S -5 2 9 6 -O I, K S -5396 , K S -5 3 9 6 -O I, 
K S -5 3 9 6 -0 2 , and K S -5397 .

N o te : On KS-5006 m o to rs ,  i f  th e  b ru s h
g ra d e  i s  n o t  s p e c i f ie d  on th e  b ru s h , i t  
may u s u a l ly  be d e te rm in e d  fro m  th e  
e x i s t i n g  b ru s h  p re s s u r e .  I f  th e  p r e s ­
s u re  i s  a p p ro x im a te ly  one h a l f  o f  t h a t  
shown b e lo w , th e  b ru s h e s  a re  p ro b a b ly  
c a rb o n  o r  g r a p h i t e .

Frame M in Max

CD 55 

CD 65

14 02 ( 400g) 1 l b ,  4 oz 
(5 7 0 g )

1 l b ,  0 oz 1 l b ,  8 oz
(4 5 0 g ) (6 8 0 g )

CD 75 2 l b ,  13 oz 4 l b ,  4 oz
(1 2 8 0 g ) ( 1920g)

CD 103 1 l b ,  14 oz 3 l b ,  2 oz
(8 5 0 g ) ( l4 2 0 g )

CD 113 2 l b ,  2 oz 3 l b ,  8 oz

B 254
(9 6 0 g ) ( l6 0 0 g )

1 l b ,  7 oz 2 l b ,  2 oz

B 284
(6 5 0 g ) (9S 0g)

1 l b ,  7 oz 2 l b ,  2 oz
(6 5 0 g ) (9 6 o g )

N o te : F o r m o to rs  h a v in g re q u ire m e n ts
n o t  e x c e e d in g  1000 g ra m s, use  th e  
No. 79B te n s io n  gauge i n  p re fe re n c e  to  
th e  s p r in g  b a la n c e .

(3 )  The p re s s u re  may be a d ju s te d  by  i n ­
c re a s in g  o r  d e c re a s in g  th e  te n s io n  o f

th e  b ru s h  s p r in g .

(4 )  On s m a ll  m o to rs  h a v in g  th e  b ru s h e s  
and b r u s h - c o i l  s p r in g s  i n  t u b u la r

h o ld e r s  b e n e a th  sc re w  c a p s , i t  i s  im p ra c ­
t i c a l  t o  m easure th e  b ru s h  p re s s u r e .  I n  
th e  l a t t e r  in s ta n c e ,  th e  b r u s h - c o i l  s p r in g  
s h o u ld  be s t r e tc h e d ,  i f  r e q u i r e d ,  to  
in c re a s e  s p r in g  p re s s u r e .  U s u a l ly  a 
s h o r te n e d  s p r in g  i s  th e  r e s u l t  o f  a 
tw is te d  p i g t a i l  and th e  d e s ir e d  s p r in g  
e x te n s io n  may be o b ta in e d  b y  u n t w is t in g  
th e  c o p p e r p i g t a i l  and th e  s p r in g  w i l l  th e n  
f o l l o w  up and g iv e  th e  d e s ir e d  le n g th  i n  
th e  b ru s h  h o ld e r .

3 .1 5  B ru s h  A lig n m e n t (Rq 2 .1 5 )

(1 )  To r e a l ig n  a b ru s h ,  lo o s e n  th e  c la m p in g  
sc re w  and s h i f t  th e  b ru s h  h o ld e r  a lo n g

th e  b ru s h  h o ld e r  s tu d .  T ig h te n  th e  c lam p­
in g  s c re w . A f t e r  c h a n g in g  th e  p o s i t i o n  o f  
a b ru s h  h o ld e r ,  c h e ck  to  see t h a t  th e  
b ru s h  h o ld e r  has th e  p ro p e r  c le a ra n c e  fro m  
th e  co m m u ta to r and th e  b ru s h  f i t s  p r o p e r ly .  
Check a B a y l ls - t y p e  b ru s h  h o ld e r  f o r  a n g le  
as w e l l  as c le a ra n c e .

(2 )  To a l ig n  b ru s h e s  p a r a l l e l  to  th e  com­
m u ta to r  segm en ts , e i t h e r  a l ig n  th e

s tu d  i n  th e  yoke  o r  r o t a t e ,  s l i g h t l y ,  th e
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h o ld e r s  a ro u n d  th e  s tu d ,  as r e q u i r e d .  In  
any  c a s e , see t h a t  o th e r  re q u ire m e n ts  con ­
t in u e  t o  be m e t.

3 .1 6  B ru s h  S p a c in g  (R q 2 .1 6 )

( 1 )  To cheek  th e  s p a c in g  o f  th e  b ru s h e s , 
p la c e  a p ie c e  o f  p a p e r  a ro u n d  th e  com­

m u ta to r  and m ark  th e  p o in t s  w here  th e  to e s  
o f  th e  b ru s h e s  make c o n ta c t  w i t h  th e  p a p e r .  
Remove th e  p a p e r  fr o m  th e  c o m m u ta to r and 
m easure  th e  d is ta n c e  be tw e e n  th e  m a rk s .

(2 )  To a d ju s t  th e  b ru s h  s p a c in g , lo o s e n  
th e  b ru s h  h o ld e r  c la m p in g  sc re w  and

t u r n  th e  b ru s h  h o ld e r  on  i t s  s tu d .  T ig h te n  
th e  b ru s h  h o ld e r  c la m p in g  s c re w .

N o te : On m o to rs  w i t h  w a s te -p a c k e d
b e a r in g s  and th e  l a r g e r  ty p e  e q u ip p e d  
w i t h  th e  T e x t o l i t e  b ru s h  h o ld e r  y o k e , 
no f u r t h e r  a d ju s tm e n t o f  th e  b ru s h  
s p a c in g  i s  p o s s ib le .

I f  t h i s  does n o t  g iv e  th e  c o r r e c t  s p a c in g ,  
lo o s e n  th e  b ru s h  h o ld e r  s tu d  n u t  h o ld in g  
th e  b ru s h  h o ld e r  s tu d  i n  th e  b ru s h  h o ld e r  
yo ke  and r a is e  o r  lo w e r  th e  b ru s h  h o ld e r  
s tu d ,  as r e q u i r e d .  T ig h te n  th e  b ru s h  
h o ld e r  s tu d ,  r e a d ju s t  th e  b ru s h  h o ld e r  i n  
a cc o rd a n c e  w i t h  re q u ire m e n t 2 .1 1 ,  and r e ­
f i t  th e  b ru s h e s  i n  a c c o rd a n c e  w i t h  
S e c tio n  1 7 1 -1 1 0 -7 0 1 .

3 .1 7  H u n t in g  (R q 2 .1 7 )

( l )  I f  th e  m o to r  te n d s  t o  h u n t ,  ch e c k  th e  
c o n ta c t  c le a ra n c e  s p e c i f ie d  i n  r e ­

q u ire m e n t 2 .1 9 .  C heck th e  b ru s h  s e t t i n g  
on th e  m o to r  and see t h a t  th e  c o m m u ta to r 
i s  i n  good c o n d i t io n  w i t h  no e x c e s s iv e  
s p a rk in g  a t  th e  b ru s h e s . See t h a t  th e  
c o l l e c t o r  r in g s  on th e  r e g u la t o r  a re  c le a n ,  
t h a t  th e  b ru s h e s  a re  n o t  s tu c k  i n  t h e i r  
h o ld e r s  and a re  m a k in g  good c o n ta c t ,  and 
t h a t  th e  m a in  le v e r  arm  i s  w o rk in g  f r e e l y .

N o te : On 2 -m o to r  r in g in g  s e ts ,  when
th e  lo a d  t r a n s f e r s  fro m  th e  ac m o to r  to  
th e  dc m o to r ,  th e r e  w i l i  be a m om enta ry  
in c re a s e  o f  sp e e d . The speed  w i l l  
im m e d ia te ly  f a l l  o f f  and s h o u ld  n o t  be 
c o n fu s e d  w i t h  h u n t in g  w h ic h  may be 
e x p e r ie n c e d  p e r i o d i c a l l y  o r  c o n t i n u a l l y .

3 .1 8  R e g u la to r  S t a r t in g  C o n ta c ts  (R q 2 .1 8 )

(1 )  I f  n e c e s s a ry , th e  c o n ta c ts  s h o u ld  be 
sm oothed w i t h  N o. 4 /0  s a n d p a p e r and

th e n  w ip e d  w i t h  a c le a n  c lo t h  to  rem ove 
a l l  p a r t i c l e s  o f  d u s t  o r  d i r t .

(2 )  To ch e ck  th e  speed  a t  w h ic h  th e  s t a r t ­
in g  c o n ta c ts  o p e n , d is c o n n e c t  th e

le a d s  fro m  th e  r e g u la t o r  b ru s h e s , c o n n e c t­
in g  them  to g e th e r  to  s h o r t - c i r c u i t  th e  
f i e l d  r h e o s t a t ,  and c o n n e c t a b u z z e r  t e s t  
s e t  o r  e q u iv a le n t  to  th e s e  b ru s h e s . The 
b u z z e r  w i l l  o p e ra te  to  in d ic a t e  good co n ­
t a c t  o f  th e  s t a r t i n g  c o n ta c ts .  S t a r t  th e

m o to r  i n  th e  u s u a l m a n n e r. As i t s  speed  
in c r e a s e s ,  th e  b u z z e r  s h o u ld  cease to  
o p e ra te  b e fo re  th e  m o to r  comes to  i t s  
f i n a l  speed . S to p  th e  m o to r .  Be s u re  
t h a t  th e  le v e r  arm  moves f r e e l y  on i t s  
b e a r in g  sc re w  b e fo re  a t te m p t in g  to  make 
any a d ju s tm e n ts .  To a d ju s t  th e  speed  a t  
w h ic h  th e  s t a r t i n g  c o n ta c ts  o p e n , lo o s e n  
th e  s e ts c re w  i n  th e  le v e r  a m  and t u r n  
th e  a s s o c ia te d  a d ju s t in g  sc re w  o u t  to  
in c re a s e  o r  i n  to  d e c re a s e  th e  te n s io n  o f  
th e  f l a t  s p r in g ,  w h ic h  i n  t u r n  In c re a s e s  
o r  d e c re a s e s  th e  speed  a t  w h ic h  th e  c o n ­
t a c t s  w i l l  o p e n . T ig h te n  th e  s e ts c re w  
and r e t e s t ,  r e p e a t in g  t h i s  p ro c e d u re  u n t i l  
th e  a d ju s tm e n t i s  s a t i s f a c t o r y .  D is c o n ­
n e c t  th e  b u z z e r  t e s t  s e t  and re c o n n e c t 
th e  o r i g i n a l  le a d s .

3 .1 9  R e g u la to r  M a in  C o n ta c ts  ( Rq 2 .1 9 )

( 1 )  To a d ju s t  th e  r e g u la t o r  m a in  c o n ta c t s ,  
rem ove th e  c o v e r  w h ic h  i s  s e c u re d  to

th e  r e g u la t o r  c a s e . Loosen  th e  lo c k n u t  
and sc re w  th e  c o n ta c t ,  w h ic h  i s  a d ju s ta b le ,  
i n  o r  o u t ,  as n e c e s s a ry , u n t i l  th e  s p e c i ­
f i e d  c le a ra n c e  i s  o b ta in e d .  T ig h te n  th e  
lo c k n u t  and a g a in  c h e ck  th e  c le a ra n c e .

(2 )  I f  n e c e s s a ry , th e  r e g u la t o r  m a in  c o n ­
t a c t s  s h o u ld  be sm oothed  w i t h  No. 4 /0

sa n d p a p e r and th e n  w ip e d  w i t h  a c le a n  
c lo t h  t o  rem ove a l l  p a r t i c l e s  o f  d u s t  o r  
d i r t .

( 3 )  Be s u re  t h a t  th e  le v e r  a m  moves f r e e l y  
on i t s  b e a r in g  s c re w  b e fo re  a t te m p t in g

t o  make any a d ju s tm e n ts  t o  th e  r e t r a c t i l e  
s p r in g  w h ic h  c o n t r o ls  th e  m a in  le v e r  a rm .
To a d ju s t  th e  m o to r  sp e e d , a d ju s t  th e  
te n s io n  o f  th e  r e t r a c t i l e  s p r in g  b y  means 
o f  th e  s p r in g  te n s io n  a d ju s t in g  n u ts .
The speed a t  w h ic h  th e  m o to r  o p e ra te s  i s  
in c re a s e d  b y  in c r e a s in g  th e  te n s io n  o f  th e  
s p r in g .  The s p r in g  te n s io n  a d ju s t in g  n u ts  
s h o u ld  be t ig h te n e d  a f t e r  each  a d ju s tm e n t .  
Remount th e  c o v e r  on th e  r e g u la t o r  c a s e .

3 .2 0  R e g u la to r  C o l le c t o r  R in g s  ( Rq 2 .2 0 )

( l )  The c o l l e c t o r  r in g s  may be c le a n e d  by  
re m o v in g  th e  r e g u la t o r  b ru s h e s  and th e  

r e g u la t o r  tfb u s in g  o r  c o v e r p la te  and 
w ip in g  th e ’ s u r fa c e  o f  th e  r in g s  w i t h  a 
c le a n ,  h a rd ,  n o n l ln t l n g  c lo t h  m o is te n e d  
w i t h  p e tro le u m  s p i r i t s , w h e n  th e  m ach in e  i s  
s to p p e d . I f  th e  s u r fa c e s  show s c ra tc h e s  
o r  ro u g h n e s s , th e  c o l l e c t o r  r in g s  s h o u ld  
be sm oothed w i t h  N o. 4 /0  s a n d p a p e r. I f  
th e  s u r fa c e s  a re  v e r y  ro u g h  o r  i f  th e  
e c c e n t r i c i t y  i s  s u f f i c i e n t  to  cause p o o r  
e l e c t r i c a l  c o n ta c t ,  th e  c o l l e c t o r  r i n g  
a sse m b ly  s h o u ld  be rem oved fro m  th e  s h a f t  
and th e  r in g s  re fa c e d  i n  a l a t h e .  To r e ­
move th e  c o l l e c t o r  r i n g  a s s e m b ly , m ark  
and rem ove th e  le a d s  and b ru s h e s . Remove 
th e  r e g u la t o r  case w h ic h  i s  s e c u re d  to  th e  
r e g u la t o r  p l a t e .  Then  rem ove th e  r e g u la t o r  
w h ic h  i s  sc re w e d  i n t o  th e  end o f  th e  m o to r  
s h a f t .  R eassem ble i n  th e  re v e rs e  o r d e r  
fro m  ta k in g  down.
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3 .2 1  T e m p e ra tu re  (R q 2 .2 1 )

(1 )  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  r e q u i r e ­

m ents  2 .0 2  th ro u g h  2 .0 7  and 2 .0 9  th ro u g h
2 .1 6  a re  m e t. I f  th e s e  re q u ire m e n ts  a re  
m et and th e  te m p e ra tu re  i s  s t i l l  o u ts id e  
th e  s p e c i f ie d  l i m i t s ,  r e f e r  th e  m a t te r  to  
th e  s u p e r v is o r  as th e  m o to r may have t o  be 
re p la c e d .

REASONS FOR REISSUE

1 . To add th e  f o l l o w in g  s e ts  ( 1 . 0 1 ) :
K S -5 2 9 6 -O I, K S -5 3 9 6 -O I, K S -5 3 9 6 -0 2 , and 
K S -5 3 9 7 .

2 . To r e v is e  th e  re q u ire m e n ts  f o r  b ru s h  
p re s s u re  [ 2 . 1 4 ( c ) ] .

3 . To r e v is e  P ig .  1 , 4 , 5 , 8 , and 9 , o m it  
o ld  P ig .  1 0 , and add F ig .  3> 7> and 
10.

4 . To r e v is e  th e  l i s t  o f  t o o l s ,  gauges* 
and m a t e r ia ls  ( 3 .0 0 1 ) .

5 . To add in fo r m a t io n  r e g a r d in g  th e  use  o f  
p e tro le u m  s p i r i t s  ( 3 .0 0 2 ) .

6 .  To r e v is e  num erous p ro c e d u re s .
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