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SECTION 159-416-801 
Issue 2, M ay, 1962 

AT&TCo Standard

1 /1 0  AN D  

REPLACEMENT

1 /8  HP. D-C MOTORS 

PARTS AN D  PROCEDURES

1 .  GENERAL

1 .0 1  T h is  s e c t io n  c o v e rs  th e  in fo r m a t io n  
n e c e s s a ry  f o r  o r d e r in g  p a r t s  t o  be 
u s e d  i n  th e  m a in te n a n c e  o f  th e  1 /1 0  
an d  1 /8  HP. D -C . P r e c is io n  I n t e r r u p ­
t e r  M o to rs  and  1 /8  HP. D -C . T e s t 
Fram e M o to rs  p e r  K S -5 2 2 4 , K S -5109  
and  K S -50 72  r e s p e c t i v e ly .  I t  a ls o  
c o v e rs  a p p ro v e d  p ro c e d u re s  f o r  r e ­
p la c in g  th e s e  p a r 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 te  m a t e r ia l  f r o 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  P a r t  2 o f  t h i s  s e c t io n  i s  c a l le d  
"R e p la c e m e n t P a r t s "  and  c o v e rs  th e  
v a r io u s  p a r t s  w h ic h  may be r e p la c e d  
i n  th e  f i e l d  i n  th e  m a in te n a n c e  o f  
t h i s  e q u ip m e n t.  No a t te m p t  s h o u ld  
be made t o  r e p la c e  p a r t s  n o t  d e s ig ­
n a te d .  P a r t  2  a ls o  c o n ta in s  e x p la n • 
a t o r y  f i g u r e s  s h o w in g  th e  d i f f e r e n t  
re p la c e m e n t p a r t s .

1 .0 4  P a r t  3 o f  t h i s  s e c t io n  c o v e rs  th e  
a p p ro v e d  p ro c e d u re s  f o r  th e  r e p la c e ­
m ent o f  th e  p a r t s  l i s t e d  u n d e r  P a r t  
2 .  T h is  in f o r m a t io n  i s  c a l le d  
"R e p la c e m e n t P r o c e d u r e s " .

2 . REPLACEMENT PARTS

2 .0 1  The f ig u r e s  In c lu d e d  in  t h i s  p a r t  
show th e  v a r io u s  rep la ce m e n t p a r ts  
in  t h e i r  p ro p e r r e la t io n  to  o th e r  
p a r ts  o f  th e  a p p a ra tu s  w i th  t h e i r  
c o rre s p o n d in g  names.

2 .02  When o rd e r in g  rep la ce m e n t p a r ts ,  
g iv e  th e  name o f  th e  p a r ts  as 
shown in  th e  f ig u r e s  o f  t h i s  sec­

t io n  and a ls o  th e  com p le te  name­
p la te  d a ta  o f  th e  m achine in c lu d in g  
th e  s e r ia l  and "KS" number, e . g . , 
two b rushes in c lu d in g  s p r in g s  f o r  
th e  m o to r h a v in g  th e  fo l lo w in g  name­
p la te  d a ta : D-C. M o to r; M odel No.
N-34112; Frame 339: HP. 1 /1 0 ; Type 
SD; V o l ts  20 /2 3  R .P .I1 . 1765, K3-5224; 
S e r ia l  No. 1269490.
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 159-416-801 
Issue 2, May, 1962 

AT&TCo Standard 

1/10 AND 1 /8 HP. D-C MOTORS 

REPLACEMENT PARTS AND PROCEDURES 

l. GENERAL 

1.01 This section covers the information 
necessary for ordering parts to be 
used in the maintenance of the 1/10 
and 1/8 HP. D-C. Precision Interrup­
ter Motors and 1/8 HP. D-C. Test 
Frame Motors per KS-5224, KS-5109 
and KS-5072 respectively. It also 
covers approved procedures for re­
placing these parts. 

1.02 This section is reissuee to incor­
porate material from the addendum 
in its proper location. In this 
process marginal arrows have been 
omitted • 

2. REPLACEMENT PARTS 

2.01 The figures included in this part 
show the various replacement parts 
in their proper relation to other 
parts ot the apparatus with their 
corresponding names. 

2.02 When ordering replacement parts, 
give the name ot the parts as 
shown in the figures ot this sec-

1.03 Part 2 of this section is called 
•Replacement Parts• and covers the 
various parts which may be replaced 
in the field in the maintenance of 
this equipment. No attempt should 
be made to replace parts not desig­
nated. Part 2 also contains explan­
atory figures showing the different 
replacement parts. 

1.04 Part 3 of this section covers the 
approved procedures for the replace­
ment of the parts listed under Part 
2. This information is called 
•Replacement Procedures•. 

tion and also the complete name­
plate data of the machine including 
the serial and "KS" number, e.g., 
two brushes including springs tor 
the motor having the toll.owing name•• 
plate data: D-C. Motor; llodel No. 
N-34112; l"rame 339; HP. 1/10; Type 
SD; Volts 20/28 R.P.U. 1765, ~5224; 
Serial No. 1269490. 

© American Telephone and Telegraph Company, 1962 
Printed in U.S.A. 
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R e ta in in g  S crew s

C oppe r W asher

F e l t  W asher R e g u la to r  C o l l e c t o r  
R in g

In n e r  B a l l

F IG . 1 -  ARMATURE

F IG . 2 -  SPEED REGULATOR

S p r in g
R e ta in e r

S p r in g

S te e l
T h ru s t
Washer

O u te r
B a l l  B a l ls  and
Race R e ta in e r

N ote : When a b e a rin g  p a r t  is  re q u ire d  e .g .
the  in n e r  b a l l  race  (See F ig .  1 ) ,  the  
b a l ls  and r e ta in e r  o r  th e  o u te r  b a l l  
ra c e , i t  i s  a d v is a b le  to  o rd e r th e  
b e a rin g  com p le te .
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FIG . 3 -  BALL BEARING ASSEMBLY
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Felt Washer 

Felt Washer 
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Retaining Screws 

7IG. l - ARMATURE 

Fixed Contact 
Rotating Contact 

FIG. 2 - SPEED REGULATOR 

Spring 
Retainer Outer 

1

speed Regulator Collector 
~ Ring 

Steel 
Thrust 
Washer 

Ball Balls and 
s ring 

I 
0 

6 J iner 

Note: \'then a bearing part is required e.g. 
the inner ball race (See Fig. 1), the 
balls and retainer or the outer ball 
race, it is advisable to order the 
bearing complete. 

FIG. 3 - BALL BEARING ASSEMBLY 
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Set Screw

Brush H o lde r Set Screw 

Speed B e g u la to r  B rush H o lder

Brush H o ld e r Set Screw

Brush H olders

T e rm in a l
Washer

Screw P lug

Machine Screw

FIG . 4 -  END SHIELD 
(COMMUTATOR END) FIG . 5 -  SPEED REGULATOR HOUSING

Nut B o lt

....... *  ........................

FIG . 6 -  THROUGH BOLTS

B ru sh

Speed
R e g u la to r  M o to r B rushes 

B rush

F IG . 7 -  BRUSHES

3 . REPLACEMENT PROCEDURES 

TOOLS

S c re w -d r iv e r , 3 -1 /2  in c h , C a b in e t S ty le ,  
p e r A. T . & T . S td . Dwg. 46-X -40 

T o o l,  Code #309
Wrench, S ocke t, Code #46 (2  R eqv'.red) 
Wrench, Open End, S p e c ia l, Code f6 3

MATERIALS

C h e e s e c lo th  o r  E q u iv a le n t  
O i l ,  K S -64 38  
P e tro le u m  S p i r i t s  
S u p e r la  o r  O n e id a  G rease

3 .001  A f te r  m aking any rep lacem ent o f  p a r ts  
th e  a pp a ra tus  sh o u ld  be checked, and 
when nece ssa ry , re a d ju s te d  to  meet th e  
re q u ire m e n ts  s p e c if ie d  in  th e  S e c tio n  
c o v e r in g  th e  R equirem ents and A d ju s t­
in g  P rocedures f o r  t h i s  equ ipm ent.

3 .0 1  MOTOR BRUSHES

M - l To re p la c e  a b ru sh  remove th e
screw  cap w h ich  h o ld s  th e  b rush  

and s p r in g  in  p la c e , w ith d ra w  th e  o ld  
b ru sh  and s p r in g ,  in s e r t  a new b ru sh  end 
s p r in g  w i th  f i t t e d  s u rfa c e  o f  b rush  
a g a in s t the  com m utator and re p la c e  th e  
screw  cap.
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Brush Holder Set Screw 

Speed Eegulator Brush Holder 

Motor Brush Holders 

Terminal 
Washer 

FIG. 4 - END SHIELD 
(COMMUTATOR END) 

Nut Bolt 

lt:::======!==::Q,~ 

PIG. 6 - THROUGH BOLTS 

3. REPLACEMENT PROCEDURES 

~ 

Screw Plug 

Machine Screw 

FIG. 5 - SPEED REGULATOR HOUSING 

Brush Spring 

Screw Cap 

Speed 
Regulator 

Brush 

Brush 

:Motor Brushes 

FIG. 7 - BRUSHES 

Screw-driver, 5-1/2 inch, Cabinet Style, 
per A. T. & T. Std. Dwg. 46-X-40 

Tool, Code #309 

3.001 After making any replacement of parts 
the apparatus should be checked, and 
when ne9essary, readjusted to meet the 
requirements specU1ed in the Section 
covering the Requirements and Adjust­
ing Procedures for this equipment. Wrench, Socket, Code #46 (2 Reqt '.r":ld) 

Wrench, Open End, Special., Code t63 

MATERIALS 

Cheesecloth or Equivalent 
Oil, KS-6438 
Petroleum Spirits 
Superla or Oneida Grease 

3.0l MOTOR BRUSHES 

M-1 To replace a brush re1110ve the 
screw cap which holds the brush 

and spring in place, withdraw the old 
brush and spring, insert a new brush and 
spring with fitted surface of brush 
against the commutator and replace the 
screw cap. 
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3 .0 2  SPEED REGULATOR BRUSH

M - l Replace th e  speed r e g u la to r
b ru sh  In  the  same manner as re ­

p la c in g  th e  m o to r b ru sh e s .

3 .0 3  BRUSH HOLDERS

M—1 To re p la c e  th e  b ru sh  h o ld e rs ,
lo o s e n  th e  s e t screw  in  th e  end 

s h ie ld  w h ich  secures  th e  b ru sh  h o ld e r  
in  p la c e ; lo o s e n  th e  s e t screw  f o r  th e  
te rm in a l washer and s l i p  th e  washer 
fro m  th e  b ru sh  h o ld e r  and remove th e  
b ru sh  h o ld e r  fro m  th e  end s h ie ld .  Re­
p la c e  th e  o ld  b ru sh  h o ld e r  w i th  a new 
b ru sh  h o ld e r  ta k in g  ca re  t h a t  th e  new 
h o ld e r  i s  a lig n e d  in  th e  same way th e  
o ld  one was a lig n e d .  Reassemble in  th e  
re v e rs e  manner fro m  ta k in g  down.

3 .0 4  ARMATURE

M -l To re p la c e  an a rm a tu re  f i r s t
lo o s e n  th e  m o to r m ou n tin g  screws 

n o t in g  th e  p o s i t io n  o f  any sh im s under 
th e  f e e t  o f  th e  m o to r so th a t  th e  c o r ­
r e c t  a lig n m e n t may be o b ta in e d  when r e ­
a sse m b lin g . Remove and mark th e  b rushes 
so t h a t  th e  same b ru sh  may be in s e r te d  
i n  th e  same p o s i t io n  and i n  th e  same 
b ru sh  h o ld e r  when reassem bled .

M-2 Remove th e  th re e  m achine screw s, 
th e  screw  p lu g  and th e  in s u la te d  

co ve r fro m  th e  speed r e g u la to r  h o u s in g . 
Loosen th e  s e t screw  w h ich  secu res  th e  
speed r e g u la to r  c o l le c t o r  r in g  and r o ­
t a t i n g  c o n ta c t assem bly to  th e  end o f  
th e  m o to r s h a f t  and remove th e  assem bly. 
N ote  th e  lo o a t io n  o f  a l l  p a r ts  w h ich  
a re  removed so th a t  th e y  may be re p la c e d  
In  t h e i r  p ro p e r p o s i t io n s .

14-3 Remove th e  fo u r  r e t a in in g  sorews 
f o r  th e  in n e r  r e ta in in g  r in g s  in  

each end s h ie ld  and th e  a co rn  n u ts  fro m  
th e  th ro u g h  b o l t s .  Remove th e  end 
s h ie ld s ,  p ry in g  them o f f  by in s e r t in g  a 
s c re w -d r iv e r  between th e  fram e and th e  
end s h ie ld s  i f  th e y  s t i c k .  Remove th e  
a rm a tu re , ta k in g  ca re  n o t to  damage th e  
w in d in g s . Remove th e  b a l l  b e a r in g  
assem bly In c lu d in g  th e  in n e r  b a l l  ra o e  
as o u t l in e d  in  pa rag raph  3 .0 5 .

M-4 Wipe o f f  any grease and c lean  
th e  end s h ie ld s ,  b ea rin gs  and 

b e a rin g  hous ings w ith  a c lean  p ie ce  o f 
ch e e se c lo th  m oistened w ith  pe tro leum  
s p i r i t s .  I f  the  grease is  caked o r 
s t ic k s  in  the  b e a rin g s , use may be made 
o f a s m a ll s t i f f  b rush  wet w ith  p e tro ­
leum s p i r i t s .  Wipe th e  m otor fram e 
and f i e l d  w ind in gs  w ith  a c lea n  d ry  
c h e e s e c lo th . Replace the  b a l l  bea rin gs  
on a new o r re c o n d it io n e d  arm ature  s h a f t .

M-5 Reassemble th e  p a r ts  in  th e  r e ­
ve rse  o rd e r  fro m  th a t  in  w h ich  

th e y  were ta ken  down, m aking c e r ta in  
t h a t  a l l  a s s o c ia te d  p a r ts  a re  assem bled 
in  t h e i r  same r e la t iv e  p o s i t io n s .  The 
r e ta in in g  screws may be re p la c e d  more 
r e a d i ly  i f  a Code #309 t o o l  i s  used in  
re a s s e m b lin g  th e  m o to r. T h is  t o o l  i s  a 
th re a d e d  s tu d  w h ich  is  in tro d u c e d  
th ro u g h  one o f  th e  h o le s  in  th e  copper 
washer and screwed in t o  one o f  th e  h o le s  
o f  th e  in n e r  r e ta in in g  r in g .  I n  re p la c ­
in g  th e  end s h ie ld  t h i s  s tu d  passes 
th ro u g h  one o f  th e  h o le s  p ro v id e d  f o r  
th e  r e t a in in g  screws and th e  fo u r  h o le s  
in  each o f  th e  th re e  p a r ts  (end s h ie ld -, 
r e t a in in g  r in g  and copper w asher) a re  
b ro u g h t in to  a lig n m e n t. See th a t  th e  
a rm a tu re  tu rn s  f r e e ly  in  i t s  b e a r in g s . 
R e f i l l  th e  b e a r in g s  w ith  S u p e rla  o r 
Oneida g rease  and p la ce  th e  m o to r back 
in t o  s e rv ic e .

3 .0 5  BEARINGS

H - l  To re p la c e  a b e a r in g  ta ke  down
th e  m o to r in  a s im i la r  manner to  

th a t  d e s c r ib e d  in  parag raph  3 .0 4 , and 
remove th e  b a l l  b e a rin g s  u s in g  th e  f l a t  
s id e  o f  a s c re w -d r iv e r  and hammer to  
s t a r t  the  in n e r  b a l l  ra c e . I f  necessa ry  
th e  in n e r  b a l l  race  can be clamped in  a 
v is e  and p u l le d  o f f  by tu r n in g  th e  arma­
tu re .  R eplace th e  o ld  b e a rin g s  w ith  new 
b e a r in g s  and reassem ble  the  m o to r in  th e  
re v e rs e  o rd e r  fro m  th a t  in  w h ich  i t  was 
ta ke n  down. In  r e p la c in g  any p a r t  o f  a 
b e a rin g  i t  i s  u s u a lly  a d v is a b le  to  r e ­
p la c e  th e  e n t i r e  b e a r in g .

3 .06  SPEED REGULATOR GDT.T.ECTOR RING

M - l To remove a speed r e g u la to r  c o l le c ­
t o r  r in g  f i r s t  remove th e  speed 

r e g u la to r  as o u t l in e d  in  p a rag raph  3 .0 4 ,
M—2.
M-2 Remove th e  two m achine screws

w h ich  seoure th e  r o t a t in g  c o n ta c t 
and w e ig h ts  to  th e  c o l le c t o r  r in g  and re ­
move th e  r o t a t in g  c o n ta c t and w e ig h ts . 
R ep lace  th e  r o t a t in g  c o n ta c t and w e ig h ts  
in  a new o r  re c o n d it io n e d  c o l le c t o r  r in g  
and reassem ble  th e  speed r e g u la to r  in  
th e  re v e rs e  manner from  th a t  in  w h ich  i t  
v/as ta k e n  down.

3 .0 7  SPEED REGULATOR CONTACTS

M - l To re p la c e  th e  r o t a t in g  speed
r e g u la to r  c o n ta c t ta k e  down th e  

r e g u la to r  in  th e  manner d e s c r ib e d  in  
p a rag raph  3 .0 4 . Remove th e  c o n ta o t 
assem bly fro m  th e  c o l le c t o r  r in g .  Re-
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3.02 SPEED REGIJL.A.TOR BRUSH 

14-1 Replace the speed regulator 
brush in the same manner as re­

placing the motor brushes. 

3.03 BRUSH HOLDERS 

M-1 To replace the brush holders, 
loosen the set screw in the end 

shield which secures the brush holder 
in place; loosen the set screw tor the 
terminal washer and slip the washer 
trom the brush holder and remove the 
brush holder trom the end shield. Re­
place the old brush holder with a new 
brush holder taking care that the new 
holder is aligned in the same way the 
old one was aligned. Reassemble in the 
reverse manner trom taking down. 

3.04 .AIWA.TURE 

M-1 To replace an armature first 
loosen the motor mounting screws 

noting the position or any shims under 
the teet or the motor so that the cor­
rect alignment may be obtained when re­
assembling. Remove and mark the brushes 
so that the same brush may be inserted 
in -the same position and in the same 
brush holder when reassembled. 

M-2 Remove the three machine screws, 
the screw plug and the insulated 

cover trom the speed regulator housing. 
Loosen the set screw which secures the 
speed regulator collector ring and ro­
tating contact assembly to the end o:r 
the motor shart and remove the assembly. 
Note the location ot all parts which 
are removed so that they may be replaced 
in their proper positions. 

14--3 Remove the four retaining screws 
ror the inner retaining rings in 

each end shield and the acorn nuts from 
the through bolts. Remove the end 
shields, prying them oft by inserting a 
screw-driver bet-ween the frame and the 
end shields it they stick. Remove the 
armature, taking care not to damage the 
windings. Remove the ball bearing 
assembly including the inner ball race 
aa outlined in paragraph 3.05. 
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M-4 Wipe ott any grease and clean 
the end shields, bearings and 

bearing housings with a clean piece of 
cheesecloth moistened with petroleum 
spirits. It the grease is caked or 
sticks in the bearings, use may be made 
ot a small stiff brush wet with petro­
leum spirits. Wipe the metor frame 
and field windings with a clean dry 
cheesecloth. Replace the ball bearings 
on a new or reconditioned armature shaft. 

M-5 Reassemble the parts in the re-
verse order from that in which ­

they were taken down, i::iaking certain 
that all associated parts are assembled 
in their same relative positions. The 
retaining screws may be replaced more 
readily if a Code #309 tool is used in 
reassembling the motor. This tool is a 
threaded stud which is introduced 
through one of the holes in the copper 
washer and screwed into one ot the holes 
of the inner retaining ring. In replac­
ing the end shield this stud passes 
through one or the holes provided ror 
the retaining screws and the tour holes 
in each or the three parts ( end shield·, 
retaining ring and copper washer) are 
brought into alignment. See that the 
armature turns freely in its bearings. 
Refill the bearings with SUperla or 
Oneida grease and place the motor back 
into service. 

3.05 BEARINGS 

M-1 To replace a bearing take down 
the motor in o. similar manner to 

that described 1n paragraph 3.04, and 
remove the ball bearings using the flat 
side of a screw-driver and hammer to 
start the inner ball race. If necessary 
the inner ball race can be clamped 1n a 
vise and pulled off by turning the arma­
ture. Replace the old bearings with new 
bearings and reassemble the motor in the 
reverse order from that in which it was 
taken down. In replacing any part ot a 
bearing it is usually advisable to re­
place the entire bearing. 

3.06 SPEED REGULATOR COLLECTOR RING 

M-1 To remove a speed regulator collec-
tor ring first remove the speed 

regulator as outlined in paragraph 3.04, 
M-2. 

M-2 Remove the tv,o machine screws 
which secure the rotating contact 

and weights to the collector ring and re­
move the rotating oontaot and weights. 
Replaoe the rotating contact and weigh~s 
in a new or reconditioned collector ring 
and reassemble the speed regulator in 
the reverse manner trom that in which it 
was taken down. 

3.07 SPEED REGULA.TOR CONTACTS 

M-1 To replace the rotating speed 
regulator oontaot take down the 

regulator in the manner described in 
paragraph 3.04. Remove the oontaot 
assembly trom the oolleotor ring. Re-

• 
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p la c e  th e  o ld  c o n ta c t assem bly w i th  a 
new c o n ta c t assem bly c o n s is t in g  o f  th e  
c o n ta c t ,  c o n ta c t s p r in g ,  w e ig h ts  and r e ­
t a in in g  r in g .

lfr-2 To re p la c e  th e  f ix e d  speed re g u ­
l a t o r  o o n ta c t ,  unscrew  th e  con­

ta c t  w i th  th e  code #63 open end, s p e c ia l 
w rench and re p la c e  th e  c o n ta o t w i th  a 
new one.

Reassemble th e  speed r e g u la to r  in  
th e  re v e rs e  manner fro m  ta k in g

down.
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place the old contact assembly with a 
new contact assembly consisting ot the 
contact, contact spring, wieigbts and re­
taining ring. 

To replace the tiXed speed regu­
lator contact, unscrew the con-

ISS 2, SECTION 1S9-416-801 

tact with the Code #63 open end, special 
wrench and replace the contact with a 
new one. 

.11-3 Reassemble the speed regulator 1n 

down. 
the reverse manner 1'rom taking 
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