
BELL SYSTEM PRACTICES 
Plant Series

GENERATORS 
RINGING AND COIN CONTROL 

P TYPE
REQUIREMENTS AND ADJUSTING PROCEDURES

1 . GENERAL

1.01  T his s e c t io n  covers th e  r in g in g  and co in  
c o n tro l  g e n e ra to rs  p e r  s p e c i f ic a t io n s  

KS-5028, KS-5028-01, KS-5028-02, KS-5030,
KS-5030-01 and KS-5030-02. I t  a lso  covers th e  
a s s o c ia te d  h ig h  speed and low speed i n t e r ­
r u p te r s  o f th e  s p l i t  r in g  ty p e . Tone a l t e r ­
n a to r s  and m ercury type  in t e r r u p te r s  a re  cov­
e red  in  s e p a ra te  s e c t io n s  of th e se  p r a c t i c e s .  
T his s e c t io n  i s  r e is s u e d  to  in c lu d e  r e q u ir e ­
m ents on th e  s p l i t - r i n g  type  low speed i n t e r ­
r u p te r ,  to  change th e  req u irem en t on brush  
h o ld e r  c le a ra n c e s  and to  add a requ irem en t fo r  
end p la y  w ith  m achines hav ing  a  tone a l t e r ­
n a to r .
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o b ta in e d  i f  n e i th e r  th e  b ru sh es nor th e  com­
m u ta to r i s  in ju re d  in  an accep tan ce  t e s t  o r 
any norm al s e rv ic e  to  th e  e x te n t th a t  abnorm al 
m aintenance i s  re q u ire d . The p resen ce  o f some 
v i s ib l e  sp a rk in g  i s  no t n e c e s s a r i ly  ev idence  
o f u n su c c e ss fu l com m utation.

1 .05  E x c e ss iv e ly  h igh  v o lta g e  in  th e  d -c .
w indings w i l l  r e s u l t  should  th e  machine 

be s t a r t e d  w ith  th e  d -c .* h ru sh e s  bu t n o t th e  
a - c .  b ru sh es in  p la c e .

2 . REQUIREMENTS 

2 .01  L u b r ic a tio n

1 .02  T his s e c t io n  i s  r e is s u e d  to  in c o rp o ra te  
m a te r ia l  from th e  addendum in  i t s  p ro p er 

lo c a t io n .  In  t h i s  p ro c e ss  m arg inal arrow s 
have been o m itte d .

(a) The b e a r in g s  and th e  g ea r re d u c tio n  
box s h a l l  be a d e q u a te ly  lu b r ic a te d  

w ith  one o f th e  lu b r ic a t in g  o i l s  l i s t e d  
under M a te r ia ls .

1 .03  R eference  s h a l l  be made to  S ec tio n  
020-010-711 co v e rin g  G eneral R eq u ire ­

m ents and D e f in i t io n s  f o r  a d d i t io n a l  in f o r ­
m ation n e c e s sa ry  f o r  th e  p ro p e r a p p l ic a t io n  
o f th e  req u irem en ts  l i s t e d  h e re in .

(b) The o i l  in  each gauge s h a l l  be k ep t 
a t  such a le v e l  th a t  th e  gauge s h a l l  be 

Maximum -  3 /4  f u l l  
Minimum -  1 /2  f u l l  

Gauge by s ig h t .

1 .04  S u c c e ss fu l com m utation fo r  th e  purpose 
o f t h i s  s e c t io n  may be s a id  to  have been

(c) The amount of lu b r ic a n t  used a t  any 
tim e s h a l l  n o t be s u f f i c i e n t  to

F ie ld  C o il

H older

H older Stud

■Brush H older Yoke

F ig . 1 -  P - l /2  Ringing and Coin C o n tro l G enerator
S p l i t  Ring Type High and Low Speed In te r ru p te r s

Commutator 

i l  Gauge

Gear
Terminal

Block

C o lle c to r  R ing---------
P u ls a t in g  Commutator 
Brush Holder

Brush H older
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 155-405-701 
Issue 3-D, May, 1962 

AT&TCo Standard 
GENERATORS 

RINGING AND COIN CONTROL 
P TYPE 

REQUIREMENTS AND ADJUSTING PROCEDURES 
1. GENERAL 

1.01 This section covers the ringing and coin 
control generators per specifications 

KS-5028, KS-5028-01, KS-5028-02, KS-5030, 
KS-5030-01 and KS-5030-02. It also covers the 
associated high speed and low speed inter­
rupters of the split ring type. Tone alter­
nators and mercury type interrupters are cov­
ered in separate sections of these practices. 
This section is reissued to include require­
ments on the split-ring type low speed inter­
rupter, to change the requirement on brush 
holder clearances and to add a requirement for 
end play with machines having a tone al~er­
nator. 

1.02 This sect~on is reissued to incorporate 
material from the addendum in its proper 

location. In this proce·ss marginal arrows 
have been omitted. 

1.03 Reference shall be made to Section 
020-010-711 covering General Require­

ments and Definitions for additional infor­
mation necessary for the proper application 
of the requirements listed herein. 

1.04 Successful commutation for the purpose 
of this section may be said to have been 

Collector Ring------------. 

Pulsating Commutator------­
Bru'S.b Bolder---~ 

Gear 
Case--... 

obtained if neither the brushes nor the com­
mutator is injured in an acceptance test or 
any normal service to the extent that abnormal 
maintenance is required. The presence uf some 
visible sparking is not necessarily evidence 
of unsuccessful commutation. 

1. 05 Excessively high voltage in the d-c. 
windings will result should the machine 

be started with the d-c ... b.rushes but not the 
a-c.. brushes in place. 

2. REQUIREMENTS 

2.01 Lubrication 

(a) The bearings and the gear reduction 
box shall be adequately lubricated 

with one of the lubricating oils listed 
under Materials. 

(b) The oil in each gauge shall be kept 
at such a level that the gauge shall be 

Maximum - 3/4 full 
Minimum - 1/2 full 

Gauge by sight. 

(c) The amount of lubricant used at, any 
time shall not be sufficient to 

Cammu tator 

Oil Gauge 

Ama·tux-e 

'l'erainal 
Block 

~--Generator 
Fieid Coil 

-----Bruah Bolder 

---- Brush Holder stud 

_ Low Speed Interrupter -----Bruah Bolder Yoke 

1 - P-1/1 Ringing and Coin Control Generator 
Split Ring Type High and Lo• Speed Interrupters 
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SECTION 155-405-701

cause i t  to  ruu  o r c reep  out o f the 
hearing  housing .

(d) A fte r  turnover i t  i s  recommended th a t 
the h e a rin g s  and the g ea r red u c tio n

hoz s h a l l  have the lu b r ic a t in g  o i l  re ­
p laced  with f re sh  o i l  every two years*

(e) O il gauges s h a l l  he f re e  from lea k s  
and g la s s  gauges where provided

f re e  from cracks*

2*02 V oltage: Y ith  a  speed w ith in  the lim ­
i t s  of 1100 to  1200 rpm under a l l  op­

e ra t in g  c o n d itio n s  o f machine tem perature and 
load  (no load to  f u l l  load ) the d -c . voltage 
a t  the te rm in a ls  o f the  commutator s h a l l  he 
between the l im i t s  o f 200-240 v o l ts  and w ith  
th e  prim ary te rm in a ls  of the transform er con­
nected  to  the s l i p  r in g s  o f the machine the 
a-c*  v o ltag e  a t  the secondary te rm in a ls  o f 
the  tran sfo rm er s h a l l  he w ith in  the l im it s  
g iven  in  th e  fo llow ing  tab le*  Use voltm eter*

N ote: I f  the g e n e ra to r i s  d i r e c t  con­
nected  to  a  62*5 oycle a-c* motor 
the speed s h a l l  he w ith in  the  lim ­
i t s  o f 1150 to  1250 rpm*

2*03 C apac ity : At the  v o ltag e  sp e c i­
f ie d  In requirem ent 2*02 th e  gen­

e ra to r  s h a l l  he oapahle o f  d e liv e r in g  con­
tin u o u s ly  i t s  r a te d  f u l l  load  c u rre n t 
(amps.) a s  given in  the fo llow ing  ta b le  
a t  u n i ty  power fa c to r*  The c u rre n t may 
he taken from one tap  o r may he the to ­
t a l  c u rre n t of se v e ra l taps*  Use am­
meter*

Ampere Output

T rans. Tap Hr Hr P-1
T53T. Hr P-2

T5=2T

4-8 1.00 0*25 3 .0 0*38 6 .0 0*5
4-7 1.00 0 .25 3 .0 0.38 6 .0 0*5
4—6 1.25 0 .25 4*0 0.38 8 .0 0*5
4-5 1 .25 0*25 4 .0 0.38 8*0 0*5

N ote: The nam eplate c u rre n t d a ta  on
the g e n e ra to r g ives the  in p u t to the  
tran sfo rm er and i s  d i f f e r e n t  than  
the r a t in g  given In the  above tab le*

Voltage Range 

T rans. Tan A-C* U nregulated A-C. R egulated

4-8 101-110 103-108
4-7 96-105 98-103
4-6 81-90 83-88
4-5 73-82 75-80

2*04 Bearing l in in g s  s h a l l  he f re e  from 
e x c e s s iv e w e a r*  I f  the  g en e ra to r 

o p e ra tes  s a t i s f a c to r i l y  under a l l  condi­
t io n s  of lo ad , w ith  end p lay  in  both d ire c ­
t io n s  and w ith  requ irem ents 2*05, 2 .0 6 ,
2*07, 2*16 and 2*17 m et, the  bearings «h*lj  
be considered  to  he in  a  s a t i s f a c to r y  con­
d itio n *

G enerator F ie ld  P o le

----------C o lle c to r  Ring
-P ulsa ting  Commutator
----- Brush Holder Yoke
------- Tone A lte rn a to r

Gear Case 
In te r ru p te r

Fig* 2 -  P-1 Ringing and Coin C on tro l G enerator
w ith Tone A lte rn a to r  and Mercury In te r ru p te r
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cause it to run or creep out of the 
bearing housing. 

( 4) After tumOV'er it is recommended that 
the bearings tmd the gear reduction 

box shil.11 bave the lubricating oil re­
placed with treah oil every two years. 

(e) 011 gauges aball be tree trom lealca 
and glaaa gauges where. provided 

rree trom. cracks. 

2.02 Voltage: :fith a speed within the Um.-
its of 1100 to 1200 rpa under all op­

erating conditions otma.chine temperature end 
load (no load to tull load.) the d-c. voltaaa 
at the tani1nala of the commutator shall be 
'beweezi ti. lWta ot 200-240 ·vous and with 
the prillary tem1.Dal.e ot the transformer con­
ne«ted to the al lp rings ot the DB.chine the 
a-c. voltage at the secondary termiDal.a ot 
thf transformer ab.all. be ri thin tba Uaita 
given in the following table. Use -.oltmil!tter. 

No t.e: I:t" the generator is direct con­
nected to a 62.5 o,ol.e a-o. motor 
the speed aball be w1 thin the lim­
its o:t" 1150 to 1250 rpm. 

ftpa, Tap 

Voltage Beus, 

4::«, tJprgulated j.-C. Begult."84 

101-110 
96-1~ 
81-90 
'13-82 

103-108 
98-103 
83-88 
'15-80 

2.os ca!lol.t;: At tm -.01~ apec1-
tle ~. requirement 2~02 the ge1l• 

erator ahall be capable ot delivering ooa­
tinuously its rated full load ourren\ 
(amps.) a.a given 1n the following table 
at unity power taotar. The current _,. 
be taken trom one tap or may be the to­
tal current of several taps. Use aa­
meter. 

Trans. Tap 

.yrpere Output 

1.00 0.25 3.o o.38 &.o o.s 
1.00 o.as 3.o o.38 &.o o.5 
1.25 0.15 ,.o o.38 a.o o.5 
1.25 0.25 ~.o o.38 a.o o.5 

!Tote: The namei,late current data cm 
the generator give• the input to the 
tranatormar and 1a ditterent than 
the rating gben • tbe above table. 

2.0. Beari~ llping• shall be tree t'rOlll 
exceaan nar. It the generator 

operates aatiatactoril7 under all 001141• 
tiona ot load, w1 th en4 play in both direo­
tiona and with requiremenita a.CG, 2.os 
2.0,, 2.16 and 2.17 met, the be~inga ahal! 
be considered to be in a eatiafaotory oon.­
dition. 

------------Generator ~1•14 Pole 

-------------""ollttotor Blq 

-----------c"'laating CIC111111U'8tor 
~---------M·w.-h BCl►lder You 

.... --------Tone .Uternator 
----------Gear Ca•• 

-:-----11erouJ7 IJl1terrupter 

~tg. I - P•l Ringing aid Cot·n Control Generator 
•1~· Tone Alternator aD4 Merou17 IDterrup•r 
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2,05 End P lay

(a) The end p la y  s h a l l  be s u f f ic ie n t  
to  perm it the  g en e ra to r arm ature

to  run  f r e e ly  under a l l  c o n d itio n s  of 
load  from no lo ad  to  f u l l  lo ad , but 
s h a l l  no t be s u f f ic ie n t  to  perm it the  
brushes to  o v e r-r id e  th e  commutator 
groove o r  the ends o f  the  commutator 
o r to  s h o r t - c i r c u i t  the p u lsa tin g  com­
m utato r or c o l le c to r  rings*

(b) For machines having tone a l te r n a ­
to r s  the  end p lay  s h a l l  conform to

the requ irem ents o u tlin e d  in  the sec­
t io n  covering  th a t  equipment*

2*06 Freedom o f R o ta tin g  P a r t s : The geaera- 
to r  arm ature s h a l l t u r n  f r e e ly  in  i t s  

bearings* Gauge by fee l*

2*07 The a i r  gap a t  a l l  p o in ts  between the 
arm ature and the p o le -fa c e s  s h a ll  be 

Min* -  *010 inch 
Use f e e le r  gauge*

2.08 Brush Holder

(a) The d is ta n c e  from the commutator, 
p u lsa tin g  commutator, c o lle c to r  

r in g  or in te r ru p te r  to  th e  edges of 
the ad ja c e n t b rush  h o ld ers  s h a l l  be 

Minimum -  3 /64 inch 
Maximum -  5/32 inoh 

An e f f o r t  i h a l l  be made in  re a d ju s tin g  
to  work to  the minimum l im it  a s  f a r  a s  
the m echanical design of th e  brush  
h o ld e r and a sso c ia te d  arm w i l l  perm it* 
Use scale*

Brush
Spring

Brush Holder

Brush Holder S e t Sorew

Brush H older Stud

Cardboard 
Brush F inger

sh Holder 
S lid e  Surface

Brush 
(A )(R q.2 .08(b))

2 Inches

Commutator

F ig . 3 -  Brush Holder Assembly and 
Template

(b) The ang le  between the brush  hold­
e r  s l id e  su rfaoe  and a  l in e  tangen t 

to  the commutator, p u lsa tin g  commutator, 
c o l le c to r  r in g  or in te r ru p te r  su rfaces  
s h a l l  be a s  near a s  p ra c t ic a b le  to  60 
d eg re e s . See F ig . 3 (A). Use Template*

(e) The s l id e  su rfa c e  o f the  commutator 
b rush  h o ld e r s h a l l  be p a r a l le l  to  

the commutator b a rs  and the s l id e  su r­
fac e s  of the p u lsa tin g  commutator, c o l­
le c to r  r in g  and in te r ru p te r  brush hold­
e r s  s h a l l  be p a r a l l e l  to  the a x is  o f 
the g en e ra to r or in te r r u p te r  sh a fts*  
Gauge by s ig h t .

2*09 Brush Length

G enerator D-C. Brushes

(a) At the time of tu rn o v e r, the  len g th  
o f the g e n e ra to r  brushes measured 

on the long s id e  s h a l l  be 
Min. 15/16 inoh 

Use scale*

le c to r  Ring and 
In te r ru p te r  Brush

F ig . 4 -  I l l u s t r a t i n g  Brush Length

(b) A fte r  tu rn o v e r the len g th  o f the  
g en e ra to r brushes measured on the

long s id e  s h a l l  be 
Min. 11/16 inch 

Use s c a le .

P u lsa tin g  Comautator. C o llec to r  Ring and 
in te r ru p te r  Brushes

(c) At the  tim e of tu rn o v e r, the  len g th  
o f the p u lsa tin g  ccmm utator, c o l­

le c to r  r in g  and in te r ru p te r  brushes mea­
sured on the long s id e  s h a l l  be

Min. -  5 /8  inch 
Use scale*

(d) A fte r  tu rn o v e r the le n g th  o f th e  
p u lsa tin g  ccmmutator, c o l le c to r  ring

and in te r ru p te r  b rushes m easured on the 
long s id e  s h a l l  be 

Min. -  7 /l6  inch 
Use scale*

2.10 Brush F i t : Brushes s h a l l  be so f i t ­
te d  a s  to in su re  su c c e ss fu l commuta­

tion*
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2.05 End Play 

(a) The end play shall be 8\d'ficient 
• to permit the generator armature 

to run treely under all ·conditions ot 
load ' t'rom DO lOe'.d to tull loadt but 
shall not be aut'tioient to perm:t tbs 
brusbe a to over-ride the commutator 
groove er, the ends ot the commutatcr 
or to short-circuit the pulaating coil­
mutator ar collector rings. 

(b) tor machines having tone alterna­
tors the end play shall contarm to 

the requirements ouUined in the. sec• 
tion covering that equipnent. 

2 .06 Jreedoa ot Rota tir Parts: The genera-
. \or arma.ture shai turn freely in its 

bearings. Gauge by teel. • 

2.0'1 The air gap at all points between. the 
• armature and the pole-faces shall be 

Min. - .010 inch 
Uae feeler gauge. 

2.oa _Brush Holder 

(a) The distance from the commuta~, 
pul·sating camautator, collector 

ring or interrupter to the edges ot 
the adjacent brush holders shall be 

Minimum - 3/ &• inch 
Maximum - 5/32 inch 

An ettort ihall be. made 1n read justing 
to work to the minimum limit as ·tar as 
the mechanical design ot the brush 
holder. and associated· arm will perm.it• 
Use· scale. 

---------Brush Holder 

----Brush Holder Set Screw 

-----Brush Holder Stud 

2 Inches 

,,._--commuta·tor 

Pig. 3 -1 Brush Holder Assembly aai 
Template 
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(b) The angle bet118en the -brush hold• 
er alide surtaoe and a line·tangent 

to the commutator, pulsating cC111111u:tator. 
collector ring or interrupter surtaces 
shall be aa near as pra~tioable to 60 
degrees. • See Fig. 3 (A.). Use Template. 

( o) The s ll de • surtaoe. ot the conimuta tor 
bruah holder shall.. :t,e paral:lel to 

the commutator bars and.the slide sur­
faces ot the pulsating c aimluta tor, col.­
lee tor ring and. interrupter brush hold­
ers shall be :parallel to the axis ot 
the generator or interrupter sbatta. 
Gauge by sight. 

2~09 Brush Length 

Gemralor D-C, Brushes 

(a) At the time ot turnover, the l.ength 
ot the ge:aerator brushes measured 

on the lo~ side sbal.l be 
Kin. 15/16 inoh 

Use scale. 

f.- ~Brueh Lallgth I- f j 
PulaaUng Cea-

Generator Bruah ll1llator, Col-
lee tor Ring and 

Interrupter Bruah 

11g. 4 - Illustrating Bruah Length 

(b) After turnover the length ot the 
generat~ brushes measured on the 

long side shall be 
Min. 11/16 inch 

Use· scale. 

Pulsating CoJa.utator, Colla ctor Ring and 
interrupter Brushes . 

( o) At the ti:ma ot turnover, the length 
ot the pulsating canmutator, col­

lector ring and interrupter brushes •a­
sured ·on the long side shall be 

Min. - 5/8 1noh 
Use scale. 

( d) Attar turnon,r the length ot th• 
pulsating cc:mautator, collector ring 

and interrupter brushes measured on the 
long side shall be 

Min. -· 7/16 inch 
Use scale. 

2.10 Brush Fit: Brushes shall be so tit­
ted. as to insure successful commuta-

tion. 

Page 8 
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2*11 Brush P ressure

(a) The brush p ressu re  on the  commuta­
to r  s h a ll  be

Min. 8 ounces -  227 grams 
Max* 16 ounces -  454 grams 

Use sp ring  balance or gram gauge*

(b) The brush p ressu re  on the c o lle c to r  
r in g s .  In te r ru p te r  su rfaces o r pu l­

sa tin g  commutator s h a ll  be
Min. 6 ounces -  170 grams 
Max* 12 ounces -  340 grams 

Use spring balance or gram gauge.

2*12 Brush Alignment

(a) The d -c . brush ho lders  s h a l l  be so 
lo ca ted  th a t  the brushes do not over­

lap  the end of the commutator (or groove) 
or r id e  upon th a t  p a r t  of the commutator 
used fo r  connection to  the arm ature con­
d u c to rs , under any co nd ition  of normal 
o p e ra tio n . Gauge by s igh t*

F ig . 5 -  I l l u s t r a t i n g  Brush Alignment

(b) The brush  h o ld e rs  o f th e  c o l le c to r  
r in g s  and h ig h  and low speed i n t e r ­

ru p te r s  s h a l l  be so lo c a te d  th a t  w ith  th e  
machine o p e ra tin g  n o rm a lly , th e  b rushes 
s h a l l  be ap p ro x im ate ly  c e n te re d  w ith  r e ­
sp e c t to  th e  c o l l e c to r  r in g  o r i n t e r r u p te r  
r in g .  Gauge by s ig h t .

2 .13  The b rush  h o ld e r  yoke o f  th e  d -c .  end 
s h a l l  be s e t  so th a t  th e  p a in te d  marks

on th e  yoke and b e a r in g  p e d e s ta l  a re  in  l i n e .
Gauge by s ig h t .

2 .1 4  Commutating S u rfa c e s

(a) The s u r fa c e s  o f a l l  com m utators, c o l­
l e c to r  r in g s  and in te r r u p te r s  s h a l l  

be c lean  and f r e e  from s c o r in g , p i t t i n g

o r o th e r  d efo rm atio n  o f th e  s u rfa c e  o r 
s t r u c tu r e  save th a t  caused by norm al w ear. 
Gauge by s ig h t  o r by f e e l .

(b) A ll com m utators, c o l l e c to r  r in g s  and 
in te r r u p te r s  s h a l l  have no h ig h , low

o r lo o se  segm ents o r f l a t  s p o ts .  The ec­
c e n t r i c i t y  o f th e  commutator s h a l l  n o t 
be enough to  cause poor commutation o r 
poor o p e ra tio n  o f th e  m achine.

(c) I f  s a t i s f a c to r y  commutation cannot be 
o b ta in ed  w ith  smooth m ica on a h ig h

speed i n t e r r u p te r ,  i t  i s  recommended th a t  
th e  mica be u n d ercu t n o t to  exceed 1 /32 
in c h . Gauge by s ig h t .

2 .15  Commutation: W ithout a l t e r i n g  th e  po­
s i t i o n  o f th e  b ru sh e s , th e  g e n e ra to r

s h a l l  commutate s u c c e s s fu l ly  a t  any c u r re n t  
between n o -lo ad  and ra te d  nam eplate c u r re n t  
(amps.) a t  any v o lta g e  w ith in  th e  l im i t s  spec­
i f i e d  in  requ irem en t 2 .0 2 : and w ith  th e  ma­
ch ine  a t  any tem p era tu re  w ith in  th e  l im i t s  
s p e c if ie d  in  requ irem en t 2 .1 7 . Gauge by s ig h t .

2 .1 6  The n o ise  and v ib r a t io n  o f th e  s e t  un­
d e r  any norm al o p e ra tin g  c o n d itio n  s h a l l

n o t be e x c e ss iv e  a t  any load  from n o -lo a d  to  
f u l l  lo a d . Gauge by sound and f e e l .

2 .1 7  T em pera tu res: When th e  g e n e ra to r  i s  op­
e r a t in g  co n tin u o u s ly  w ith in  i t s  v o lta g e

and c u r re n t  range a r i s e  in  tem p era tu re  above 
th e  room tem p era tu re  im m ediately  a d ja c e n t to  
th e  machine (am bient tem p era tu re ) w ith in  th e  
l im i t s  o f 10° and 40° C ., s h a l l  n o t exceed th e  
fo llo w in g  v a lu e s :

W indings, P o les  and Core .............................. 50° C
B earings and Machine Frame .........................  40° C
Commutator, C o lle c to r  R ings,

I n t e r r u p te r s ,  P u ls a t in g
Commutator and B r u s h e s ......... .................... 55° C

T ransfo rm er ......................................................... 5 5 ° C

Use thermometer*

3 . ADJUSTING PROCEDURES
3*001 L is t  Of T ools. G auges. Mat e r i a l s  and 

T est Apparatus

Tools
Bellows, hand
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a.11 Brush Pressure 

(a) Tbe brush pressure on the oODDUta­
tor shall be 

Min. 8 ounces - 22'1 gram.a 
Max. 16 ounces• -lM grams 

Use spring balance or gr• gauge. 

(b) Tbe brush iresaure on the coll.ector 
rings, interrupter sur:tacea or pul­

sating commutator shall; be 
Kin. 6 ounces - 170 grams 
Max •. 12 ounces - 340 grams 

Use spring balance or gram gauge. 

2.12 Brush Al,ffl"me~t 

(a) The d-c. brush holders shall be ao 
located tbat tbe brushes do not cmn.~ 

lap tbe end ot the co1111D1tator (or grooft) 
or ride upon that part ot 1ibe commutator 
used tor connection to the armature con­
ductors, under any condit101l of normal 
ope~tion. Gauge by sight. 

Brush Spring----

Brush Holder --­
Set Screw 

Brush 
Holder 
Brush 

Brush Holder 
• ,.. ______ stud 

Canmutetor 

r1g. 5 - Illustrating Brush Alignment 

(b) The brush holders ot the collector 
rings and high and low speed inter­

rupters shall be so located that with the 
machine operating normally, the brushes 
shall be approximately centered with re­
spect to the collector ring or interrupter 
ring. Gauge by sight. 

2.13 The brush holder yoke ot the d-c. end 
shall be set so that the painted marks 

on the yoke and bearing pedestal are in line. 
Gauge by sight. 

2.14 Commutating Surfaces 

(a) The surfaces of all co~utators, col­
lector rings and interrupters shall 

be clean and free from scor}ng, pitting_ 
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or other deformation of the surface or 
structure save that caused by normal wear. 
Gauge by sight or by feel. 

(b) All commutators, collector rings and 
interrupters shall have no high, low 

or loose segments or flat spots. The ec­
centricity of the commutator shall not 
be enough to cause poor commutation or 
poor operation ot the machine. 

(c) If satisfactory commutation cannot be 
obtained with smooth mica on a high 

speed interrupter, it is recommended that 
the mica be undercut not to exceed 1/32 
inch. Gauge by sight. 

2.15 Commutation: Without altering the po-
sition of the brushes, the generator 

shall commutate successfully at any current 
between no-load and rated nameplate current 
(amps. ) at any voltage within the limits spec­
ified in requirement 2.02: and with .the ma­
chine at any temperature within the limits 
specified in requirement 2.17. Gauge by sight. 

2.16 .The noise and vibration of the set un-
der any normal operating condition shall 

not be excessive at any load from no-load to 
full load. Gauge by sound and feel . 

2.17 Temperatures: When the generator is ·op-
erating continuously within its voltage 

and current range a rise in temperature above 
the room temperature immediately adjacent to 
the machine (ambient temperature) within the 
limits of 10° and 40° C., shall not exceed the 
following values: 

Windings, Poles and Core ............. 50° C 
Bearings and Machine Frame ............ 40° C 
CoD111Utator, Collector Rings, 

Interrupters, Pulsating 
CoDDUtatorand Brushes ..... ~ ........ 55° C 

Transformer .......................... 55° C 

Use thermometer. 

3 t A.DJmTDG PROCEDURES 

3.001 List o:r Toola 1 Gau,sea1 Material.a and 
teat lpparatua 
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P l ie r s ,  P-long nose, 6 -1/2  inch 
A. T. & T. Co. S td . Dwg. 46-X-56 

Screw -driver, 4 inch (re g u la r)  A.T.&T.
Co. S td . Dwg. 46-X-34 

W ire, Copper, bare tin n e d . No. 18 or 
sm alle r (sh o rt leng th )

Wrench, A d justab le , F la t  6 inch

Gauges

Gauge, f e e le r ,  S ta r r e t t  No. 66 or equiva­
le n t

S ca le , 6 inch -  R8550 
Balance, Spring 0-6 l b s . .  Gauge, Gram 

Tension, 0-1000 grams, 79B Gauge, or 
equ iva len t

M ate ria ls
A b rasiv e , C lo th  or Paper 
KS-7860 P etro leum  S p i r i t s  
Cloth KS-2423 or equ ivalen t 
F e l t ,  o r equ ivalen t
L ubrica ting  o i l  (one of the follow ing) 

Western E le c tr ic  KS-2245 
Texas, Regal O il B 
Standard Renown Engine O il 
Gulf S ecu rity  Grade A 
S in c la ir  Speed Engine and Dynamo O il 
Squires Brand Royal Dynamo O il 
Vacuum Oil "DTE" l ig h t  

Measure 1 q t .  (funnel a ttached) or 
equ iva len t 

P a i l ,  or equ iva len t rec e p ta c le  fo r  o i l  
S ealing  compound KS-6624 
Wooden block

T est Apparatus

Ammeter, -  A-C, Weston Model 528, 1 
Ampere Scale with 539 Transformer 
(or lamps included in  3.03)

In d ic a to r , Speed, Foxboro or equ iva len t 
Thermometer, 0 to  200° C, R-1032 
V oltm eter, A-C. Weston Model 528,

Scales 300-150 v o lts  
Volt-Ammeter, D-C. Weston Model 280,

Scales 150-60-3 v o l ts ,  30-6-.06  
amperes

3.01 L ubrica tion  (Rq.2.01)

(1) To add o i l  to a bearing  or the gear 
red u c tio n  box pour o i l  slowly in to  

the o i l  f i l l e r  of the bearing  chamber 
o r gear chamber u n t i l  the proper level 
i s  in d ica ted  in  the o i l  gauge. The o i l  
should be added w ith  the generato r stop­
ped except in  the case o f hot b ea rin g s . 
The o i l  should be added slowly to p e r­
mit the le v e l to  r i s e  in  the gauge a t  
the same r a te  as in  the bearing chamber. 
I f  the o i l  does not r i s e  in  the gauge, 
i t  i s  an in d ic a tio n  th a t  the a i r  vent 
o r passage to  the gauge i s  blocked and 
should be c leaned . A sm all bare copper 
wire w il l  be found advantageous In clean­
ing the passage. Any o f the o i ls  l i s t ­
ed under M ate ria ls  are  s a tis fa c to ry  fo r 
the lu b r ic a tio n  of the g e n e ra to r. A 
q u art measure with funnel a ttach ed  may

be found very convenient fo r  adding the 
o i l .

(2) To rep lace  the o i l  in  a bearing re ­
move the d ra in  plug in  the bottom

of the bearing  chamber and d ra in  the old 
o i l  in to  a p a i l  or o th e r recep tac le*  
Clean the d ra in  plug and a sso c ia ted  
th read s in  the c a s tin g , coat w ith KS- 
6824 sea ling  compound, and re p la c e . Re­
f i l l  the bearing  chamber to  the  proper 
le v e l w ith f re s h  o i l .

(3) Remove d i r t  or sludge from the r in g  
by wiping w ith a KS-2423 c lo th .  I f

the o i l  r in g  is  bent or damaged, i t  
should be rep la ce d .

(4) I f  an o i l  gauge le a k s , the  o i l  
should be drained from the bear­

ing chamber in to  a p a i l  o r o th e r  recep ­
ta c le  by removing the d ra in  plug a t  
the bottom of the bearing chamber. I f  
the leak occurs a t  the po in t where the 
gauge i s  screwed in to  the machine 
c a s tin g , the gauge should be removed, 
the screw th reads on the gauge and in  
the castin g  cleaned and coated w ith 
KS-6824 sea lin g  compound and the gauge 
rep la ce d . A fte r the gauge has been 
rep laced , c lean  the d rain  plug and the 
a sso c ia ted  th read s  in  the c a s tin g  and 
coat the p lug w ith KS-6824 sea lin g  
compound and re p la c e . R e f i l l  the bear­
ing chamber to the proper le v e l  w ith 
fre sh  o i l .

3.02 Voltage (Rq. 2.02)

(1) To determ ine the voltage use may be 
made of the switchboard vo ltm eter 

i f  one is  a v a ila b le . I f  the vo ltage 
is  not w ith in  the proper l im i t s ,  examine 
the brush s e t t in g ,  r e s i s to r  u n it, auxili­
a ry  re s is ta n c e , vo ltage re g u la to r  and 
the transform er fo r p o ss ib le  in ju ry  o r 
loose connections and rep lace  or re p a ir  
i f  necessary . Examine the genera to r 
windings fo r possib le  tro u b le  or loose 
connections and re p a ir  i f  n ecessary . 
I f  the vo ltage is  s t i l l  ou tside  the lim ­
i t s ,  check the motor for the proper speed 
and c o rre c t.  I f  the vo ltage  remains out­
s ide  the l im its  a f t e r  the above checks, 
i t  may be necessary  to  rep lace  the gen­
e ra to r  or rep lace  the armature w ith a 
new or recond itioned  one.

3.03 Capacity (Rq.2.03)

(1) For the purposes of th is  sec tio n  i f  
i t  i s  no t convenient to  plaoe 

m eters in  the c i r c u i t  and t e s t  the 
machine under o ff ic e  load , f u l l  load 
on the P - l /2  + P-1 or P-2 machine may 
be sa id  to have been obtained i f  stand­
ard  115 ± 5 v o lt mazda lamps of the cape- 
o i t i e s  and arrangement given in the tab le  
below are  connected across the t o ta l  
secondary winding of the transform er 
(tap s  4 & 8 h w ith  a vo ltage a t  these
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Pliera, P-long noae, 6-1/2 inch 
A. T. & T. Co. Std. Dwg. 46-X-56 

Screw-driver, 4 inch (regular) A.T.&T. 
Co. Std. Dwg. 46-X-34 

Wire, Copper, bare tinned, No. 1B or 
smaller ( short length) 

Wrench, Adjustable, Flat 6 inch 

Gauges 

Oe.uge, feeler, Starret't No. 66 or equin­
lent 

SOale, 6 inch - R8550 
Balance, Spring 0-6 lbs., Gauge, Gram 

Tension, 0-1000 grams, 79B Gauge, or 
equivalent 

Materials 

Abrasive, Cloth or Paper 
~S-7860 Petroleum Spirits 
Cloth KS-2423 or equivalent 
Felt, or equivalent 
Lubricating oil (one of the following) 

Western Electric KS-2245 
Texas, Regal 011 B 
Standard Renown Engine 011 

• Gult Security Grade A 
Sinclair Speed Engine and Dynamo 011 
Squires Brand Royal Dynamo 011 
Vs.cuum Oil "DTE" light 

Measure l qt. (funnel attached) or 
equivalent 

Pail, or equivalent receptacle tor oil 
Sealing compound KS-6824 
\f' ooden block 

Test ApJBratus 

Anmeter, - A-C, Weston Model 528, 1 
Ampere Scale with 539 Transformer 
(or lamps included in 3.03) 

Indicator, Speed, Foxboro or equivalent 
Thermometer, 0 to 200° c, R-1032 
Voltmeter, A-c. Weston Model 528, 

Scales 300-150 volts 
Volt-Ammeter, D-C. Weston Model 280, 

Scales 150-60-3 volts, 30•6-.06 
amperes 

3.01 Lubrication (Rq.2 •. 01) 

(1) To add oil to a bearing or the gear 
reduction box pour oil slowly into 

the oil t"iller ot" the bear 1ng chamber 
or gear chamber until tbe proper level 
is indicated 1n tbe oil gauge. The oil 
should be added with the generator stop­
ped except 1n the case of hot bearings. 
Tbe oil should be added slowly to per­
mit the level to rise in the gauge at 
tbe same rate as in the bearing chamber. 
If the oil does not rise 1n tbe gauge, 
it is an indication tbat the air ven~ 
or passage to the gauge is blocked and 
should be cleaned. A snal.l bare copper 
wire will be found advantageous m clean-
1ng the passage. A:Ily ot the oils list­
ed under Materials are satisfactory for 
the lubrication ot the generator. A 
quart measure with tunnel attached may 
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be toUDd very convenient tor adding the 
oil. 

(-2) To replace the oil in a bearing re-
move t.he drain plug in the bottom 

ot t.he bearing chamber and drain the old 
oil into a pail or other receptacle. 
Clean the drain plug and associated 
threads in tbe casting, coat with KS-
6824 sealing compound, and replace. Re­
fill the bearing chamber to the proper 
level with fresh oil. 

( 3) Remove dirt or sludge trom the ring 
by wiping with a KS-2423 cloth. It 

the oil ring is bent or damaged, it 
should be replaced. 

( 4) It an oil ga µge leaks, the oil 
should be drained from the bear• 

1Dg chamber into a pail or other recep­
tacle by remorlng the drain plug at 
the bottom or the bearill6 chamber. It 
tbe leak occurs at the point where the 
gauge is screwed into the machine 
casting, the gauge should be removed, 
the screw threads on the gauge and 1D 
the casting cleaned and coated with 
KS-6824 sealing compound and the gauge 
replaced. Arter the gauge has been 
replaced, clean the drain plug and the 
associated threads in the casting and 
coat the plug with KS-6824 sealing 
compound and replace. Refill the bear­
ing chamber to the proper level with 
fresh oil. 

3.02 Voltage (Rq. 2.02) 

(1) To determine tbe voltage use may be 
mde ot" the switchboard voltmeter 

it one is available. It the voltage 
is not within the proper limits, emm1ne 
the brush setting, resistor unit,auxi11• 
ary resistance, voltage regulator .an4 
the transformer for possible injury or 
loose connections and replace or repair 
it necessary. Examine the generator 
windings tor possible trouble or loose 
connections and repair if necessary. 
If the voltage is still outside the lim­
its, check the motor tor the proper speed 
and correct. If the voltage remains out­
side t.he limits after the above cbecka, 
it may be neoesaary to replace the gen• 
era tor or replace the arnature with a 
new or recond,1.tioned one. 

3.03 Capacity (Rq.2.03) 

(1) For the purpoaea of this section if 
it ia not convenient to plaoe 

meters in the circuit and test the 
machine under ottice load, tull load 
on the P-1/2 ~ P-1 or P-2 machine may 
be said to have been obtained if stand• 
ard 115 ± 5 volt mazda lamps of the capa• 
oities and arrangement given 1n the table 
below are COJlllected across the total 
secondary winding of the transformer 
(taps 4 &. 8~with a voltage at the• 
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te rm in a ls  betw een  th e  l i m i t s  o f  103-108 
v o l t s .

N o te : When lo a d in g  th e  m achine a s
o u t l in e d  above th e  e f f e c t  o f th e  
d - c .  lo a d  i s  n e g l i g i b l e .  Use s ta n ­
d a rd  25 (A -1 9 ), 50 (A-21) and 100 
(A-23) w a t t ,  mazda lam p s.

Type Mazda Lamps A cro ss
P S econdary  W inding o f  T ran sfo rm er

1 /2  P a r a l l e l  (1 )-1 0 0  and  ( l ) - 2 5  W att
1 P a r a l l e l  (3 ) -1 0 0 , ( l ) - 5 0  and ( 1 ) -

25 W att
2 P a r a l l e l  (7 J -1 0 0  and ( l ) - 5 0  W att

3 .0 4  B e a rin g s  (R q .2 .0 4 )

(1 ) R ep lace  an y  worn b e a r in g s .

3 .0 5  End P la y  (R q .2 .0 5 )

(1 ) A s l i g h t  amount o f  end p la y  can be 
ta k e n  up by lo o s e n in g  the b e a r in g

h o u s in g  b o l t s  and m oving th e  b e a r in g  
h o u s in g s  tow ard  each  o th e r  a s  a  c l e a r ­
ance  o f  a p p ro x im a te ly  1 /1 6 "  t o t a l  i s  
a llo w e d  betw een th e  d ia m e te r s  o f  th e  
h o le s  in  th e  p e d e s t a l s  and b e a r in g  
h o u s in g  b o l t s  to  p e rm it o f  a d ju s tm e n t .

(2 ) When a to n e  a l t e r n a t o r  i s  added  i t  
w i l l  g e n e r a l ly  be n e c e s s a ry  to  add

sp a c in g  w ash ers  w hich a r e  fu r n is h e d  w ith 
th e  to n e  a l t e r n a t o r  to  re d u c e  th e  end 
p la y  to  th e  s p e c i f i e d  am ount. To do t h i s  
i t  w i l l  be n e c e s s a ry  to  remove th e  gen ­
e r a t o r  b e a r in g s .

(3) To remove th e  b e a r in g s  on th e  c o l ­
l e c t o r  r in g  end i t  w i l l  be n e c e s ­

s a ry  to  m ark and remove a l l  l e a d s  con­
n e c te d  to  th e  low  speed  i n t e r r u p t e r  
and h ig h  speed  i n t e r r u p t e r  o r  to n e  
a l t e r n a t o r  b ru sh  h o ld e r s .  Remove th e  
cap  screw s a t  the  b ase  o f  th e  g e a r  
c a se  o f  th e  low speed  i n t e r r u p t e r .  
L i f t  o f f  th e  g e a r  c a s e ,  o b s e rv in g  th e  
p o s i t i o n  o f  any  sh im s.

(4) Remove th e  h ig h  speed  i n t e r r u p t e r  
by lo o s e n in g  w ith  a  w rench th e  cap

screw s w hich s u p p o r t  th e  b ru sh  r ig g in g  
and su p p o r t in g  b ra c k e t  to  th e  b e a r in g  
p e d e s ta l  and remove th e  supporting  brack­
e t .  Loosen th e  s e t  screw  w hich s e c u re s  
th e  h ig h  sp eed  i n t e r r u p t e r  to  the s h a f t  
e x te n s io n  and  s l i d e  o f f  th e  i n t e r r u p t e r .  
I f  th e  m achine i s  p ro v id e d  w ith  a  tone  
a l t e r n a t o r ,  remove th e  a l t e r n a t o r  as  o u t­
l i n e d  in  th e  s e c t io n  c o v e r in g  t h a t  p a r ­
t i c u l a r  e q u ip m en t.

(5 ) D ra in  th e  o i l  from  the b e a r in g  cham­
b e r .  Remove th e  b o l t  w hich s e c u re s

th e  b e a r in g  h o u sin g  to  th e  b e a r in g  pedes­
t a l  and remove the h o u s in g  from  th e  
s h a f t .  P la c e  th e  n e c e s s a ry  w ash ers  on 
th e  s h a f t ,  s l i d i n g  them  up to  the shou lder 
o f the s h a f t .  The r i n g i ng m achine r o ­

t o r  sh o u ld  be su p p o r te d  a c c u r a t e l y  be­
f o r e  rem oving the  b e a r in g  h o u s in g . Af­
t e r  i n s e r t i n g  th e  w ash ers  re a s se m b le  in  
r e v e r s e  o r d e r .

(6 ) A s im i la r  a d ju s tm e n t may be made 
to  th e  b e a r in g  on th e  com m utator 

end by  d is c o n n e c t in g  th e  c o u p l in g ,  r e ­
moving th e  h o ld in g  down b o l t s  f o r  th e  
r in g in g  g e n e r a to r ,  and  sw in g in g  th e  
g e n e r a to r  ou t o f l i n e ,  f i r s t  m ark in g  
th e  p o s i t i o n  o f  th e  fram e on th e  sub­
b a s e .  Take c a re  n o t  to  d i s t u r b  any 
sh im s . Remove th e  c o u p lin g  h a l f  and 
th e n  th e  b e a r in g  h o u s in g . Add th e  
n e c e s s a r y  w ash ers  and re a sse m b le  in  
th e  r e v e r s e  o r d e r .

3 .0 6  Freedom  o f R o ta t in g  P a r t s  (R q .2 .0 6 )

(1 ) Examine th e  g e n e r a to r  and remove 
any  f o r e ig n  o b je c t s  w hich  m ig h t 

i n t e r f e r e  w ith  r o t a t i o n .  A lso  check  
to  see  t h a t  a l l  m ounting  b o l t s  a r e  f irm  
and t i g h t e n  i f  n e c e s s a r y .  Exam ine th e  
g e n e r a to r  f o r  b ru s h e s  b in d in g  and ad ­
j u s t  o r r e p la c e  i f  n e c e s s a r y .  I f  the 
b e a r in g s  a r e  worn e x c e s s iv e ly  they 
sh o u ld  be r e p la c e d .

3 .0 7  A ir-G ap  (R q .2 .0 7 )

(1 ) W ith th e  a rm a tu re  in  a n y  p o s i t i o n ,  
m easure th e  a i r - g a p  betw een  th e

a rm a tu re  and each  p o le - f a c e  w ith  a  
f e e l e r  g a u g e . P a r t i c u l a r  c a re  sh o u ld  
be ta k e n  in  m easu rin 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 - f a c e s  
in  th e  lo w e r - h a l f  o f  th e  g e n e ra to r  
fram e a s  t h i s  i s  w here th e  maximum 
b e a r in g  wear w i l l  be m ost n o t i c e a b l e .  
R o ta te  th e  a rm a tu re  a p p ro x im a te ly  a 
q u a r te r  o f a  tu r n  and r e p e a t  th e  a b o v e . 
Checks sh o u ld  be  made w ith  th e  a rm a tu re  
i n  a t  l e a s t  fo 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 i r - g a p  i s  to o  sm a ll  remove 
any  d i r t  o r d u s t  w hich may have

become lo d g ed  in  th e  gap o r ,  i f  n e c e s ­
s a r y ,  new b e a r in g s  sh o u ld  be i n s t a l l e d .

3 .0 8  B rush H o ld e r (R q .2 .0 8 )

(1 ) To a d j u s t  th e  d i s ta n c e  betw een  a 
b ru sh  h o ld e r  and a com m utato r, p u l ­

s a t in g  com m utator o r c o l l e c t o r  r in g  lo o s ­
en  th e  h ex ag o n a l n u t h o ld in g  th e  b ru sh  
h o ld e r  s tu d  in  p la c e  and s l i d e  th e  s tu d  
in  the  s l o t t e d  jaw o f th e  ro c k e r  arm 
a s  found  n e c e s s a r y .

(2 ) The b r u s h  h o ld e r  m o u n tin g s  f o r  th e  
low and h ig h  speed  i n t e r r u p t e r s  a r e

o f  v a r io u s  d e s ig n s ,  d epend ing  upon the  
d ia m e te r  o f  th e  r i n g s ,  w h e th e r th e  brush 
h o ld e r s  a r e  s in g l e  o r d o u b le  decked and 
th e  l o c a t i o n  o f th e  b ru sh  h o ld e r  w ith  
r e s p e c t  to  th e  m ounting b r a c k e t .  The 
WUW shaped  d e t a i l s  f o r  h o ld in g  the  b ru sh  
h o ld e r  s tu d s  h a v in g  s l o t s  in  th e  en d s of 
th e  d e t a i l  p a r a l l e l  to  th e  arm o f  th e
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terminals between the limits ot 103-108 
volts. 

Note: When loading the machine as 
outlined above the effect ot the 
d-o. load is negligible. Use stan­
dard 25 (A-19), 50 (A-21) and 100 
(A-23} watt, mazda lamps. 

Type 
_P_ 

Mazda Lamps Across 
Secondary Winding or Transformer 

1/2 
1 

2 

Parallel (l}-100 and (1)-25 Watt 
Parallel (3)-100,(1)-50 and (1)-

25 Watt 
Parallel (7)-100 and (l)-50 Watt 

3.04 Bearine;s (Rq.2.04) 

(1) Replace any worn bearings. 

3.05 End Play (Rq.2.05) 

(1) A slight amount of end play can be 
taken up by loosening the bearing 

housing bolts and moving the bearing 
housings toward each other as a clear­
ance of approximately 1/16" total 1s 
allowed between the diameters of the 
holes in the pedestals and bearing 
housing bolts to perm.it ot adjustment. 

(2) When a tone alternator is added it 
will generally be necessary to add 

spacing washers which are furnished with 
the tone alternator to reduce the end 
play to the S1)8cif'ied amount. To do this 
it will be necessary to remove the gen­
erator bearings. 

(3) To remove the bearings on the col-
lector ring end it will be neces­

sary to mark and remove all leads con­
nected to the low speed interrupter 
and high speed interrupter or tone 
alternator brush holders. Remove the 
cap screws at the base or the gear 
case ot the low speed interrupter. 
Litt off the gear case, observing the 
position of' any shims. 

(4) Remove the high speed interrupter 
by loosening with a wrench the cap 

screws which support the brush rigging 
and supporting bracket to the bearing 
pedestal and remove the sup:porting brack­
et. Loosen the set sorew which secures 
the high speed interrupter to tbe shaft 
extension and slide off the interrupter. 
If the rmchine is provided with a tone 
alternator, remove the alternator as out­
lined in the section covering that par­
ticular equipment. 

( 5) Drain the oil from the bearing cham-
ber. Remove the bolt whioh secures 

the bearing housing to the bearing :pedes­
tal and remove the housing from the 
shaft. Place the necessary washers on 
the shaft, sliding them u_p to the shoulder 
of the shaft. The ringiDg mchine ro-
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tor should be supported accurately be­
fore removing the bearing housing. Ar­
ter inserting the washers reassemble 1n 
reverse order. 

( 6) A similar adjustment may be made 
to the bearing on the commutator 

end by disconnecting the coupling, re­
mo~ng the holding do7n bolts for the 
ringing generator, and swinging the 
generator out of' line, first marking 
the position of the frame on the sub­
ba.se. Take care not to disturb any 
shims. Remove the coupling half and 
then the bearing housing. Add the 
necessary washers and reassemble . 1n 
the reverse order. 

3.06 Freedom of Rotating Parts (Rq.2.06) 

(1) Examine the generator and remove 
any foreign objects which might 

interfere with rotation. Also check 
to see that all mounting bolts are firm 
and tighten if necessary. Examine the 
generator for brushes binding and ad­
just or replace if' necessary. It the 
bearings are worn excessively they 
should be replaced. 

3.07 Air-Gap (Rq.2.07) 

(1) With the armature in any position, 
measure the air-gap between the 

armture and each pole-race with a 
:reeler gauge. Particular care should 
be taken in I1Basuring the air-gap be­
tween the armature a~d the pole-faces 
in the lower-halt of the generator 
frame as th is is where the maximum 
bearing wear will be most noticeable. 
Rotate the armature approximately a 
quarter or a turn and repeat the above. 
Checks should be made with the armature · 
in at least four different positions. 

(2) If the air-gap is too small remove 
any dirt or dust which may have 

become lodged in the ga:p or, it neces­
sary, new bearings should be installed. 

3.08 Brush Holder (Rq.2.08) 

(1) To adjust the distance between a 
brush holder and a commutator, pul­

sating commutator or collector ring loos­
en the hexagonal nut holding the brush 
holder stud in place and slide the stud 
1n the slotted jaw of the rocker arm 
as found necessary. 

(2) The brush holder mountings for the 
low and high speed interrupters are 

of various designs, depending upon the 
diameter o:t' the rings, whether the brush 
holders are single or double decked and 
the location or the brush holder with 
respect to the mounting bracket. The 
"U" shaped details for holding the brush 
holder studs having slots in the ends or 
the detail parallel to the arm or the 
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d e t a i l  p ro v id e  no means o f  m oving th e  
b ru s h  h o ld e r  s tu d  r a d i a l l y .  "U" shaped  
d e t a i l s  w ith  th e  b ru s h  h o ld e r  s tu d  s l o t  
on th e  s id e  o f  th e  arm p e rm it s l i g h t  
r a d i a l  a d ju s tm e n t » f th e  s tu d  w i th  r e s ­
p e c t  to  the  i n t e r r u p t e r .  Some a d d itio n ­
a l  a d ju s tm e n t may be o b ta in e d  by lo o se n ­
in g  th e  screw s h o ld in g  the m oun ting  brack­
e t  to  th e  worm g e a r  c a se  h o u s in g  o r b e a r ­
in g  p e d e s t a l  and s h i f t i n g  th e  p o s i t i o n  
o f i t s  b r a c k e t ,  o r  by lo o s e n in g  th e  
m ounting  sc rew s w hich h o ld  th e  "U" 
sh ap ed  d e t a i l  to  th e  m ounting  b ra c k e t  
and s h i f t i n g  th e  p o s i t i o n  o f  th e  de­
t a i l  or by a co m b in a tio n  o f th e s e  ad ­
ju s tm e n ts .

(3 ) In  a d ju s t i n g  th e  c le a r a n c e  i t  i s  
d e s i r a b l e  to  work to w ard  th e  m in i­

mum l i m i t .  Where th e  i n t e r r u p t e r  r in g s  
a r e  worn to  su ch  an e x te n t  t h a t  th e  
c le a r a n c e  w ith  a l l  p o s s ib le  a d ju s tm e n t 
made ex c e e d s  th e  maximum l i m i t , th e  
o n ly  rem edy recommended i s  th e  r e p l a c ­
in g  o f  th e  i n t e r r u p t e r  drum by  a  new 
drum . However, i f  th e  com m utation  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 r e  n o t  fo rc e d  o f f  o f  th e  
b ru s h  h o ld e r  s u r f a c e ,  no harm  w i l l  come 
to  th e  equ ipm en t i f  th e  maximum l i m i t  
i s  ex ceed ed  s l i g h t l y .  B rush p r e s s u r e s  
sh o u ld  n o t  be e x c e e d e d , how ever, in  an  
en d eav o r to  overcom e b ru s h e s  jum ping 
o f f  o f  t h e i r  h o ld e r  s l i d e s  o r  c h a t ­
t e r i n g .

(4 ) To s e t  the  b ru sh  h o ld e r  a t  th e  
c o r r e c t  a n g le ,  c u t  a  p ie c e  o f

p a p e r  o r c a rd b o a rd  to  con fo rm  to  th e  
a n g le  a s  s p e c i f i e d  and u se  a s  a  gauge 
or te m p la te  to  m easure th e  a n g le  • See 
F ig .  3 .  To make a  te m p la te  ta k e  a 
p ie c e  o f  c a rd b o a rd  h av in g  a t  l e a s t  one 
r i g h t  a n g le  and m easure 2 in c h e s  a lo n g  
one s i d e .  From t h i s  p o in t  m easure 4 
in c h e s  to  th e  a d ja c e n t  s i d e .  The a n g le  
w i l l  be 6 0 ° .  Loosen th e  s e t  sc rew s 
h o ld in g  th e  b ru s h  h o ld e r  to  th e  b ru sh  
s t u d ,  p la c e  th e  te m p la te  on th e  b ru sh  
h o ld e r  s l i d e  s u r f a c e  a g a in s t  w hich th e  
b ru s h  b e a r s  and t u r n  the  h o ld e r  on th e  
s tu d  u n t i l  th e  d e s i r e d  a n g le  i s  o b ta in ­
e d .  T ig h te n  th e  s e t  screw  f i r m ly .  I f  
th e r e  i s  d a n g e r  o f  the  lu g  o f  th e  b ru s h  
h o ld e r  g ro u n d in g  a g a in s t  th e  "Uw shaped  
d e t a i l  o r i t s  m ounting b r a c k e t ,  a  t h i n  
f i b r e  s h e e t  may be m ounted b e n e a th  th e  
m ounting  screw s o f  th e  "U" shaped  de­
t a i l  and  p la c e d  betw een th e  lu g  and  the 
d e t a i l  o r b r a c k e t .

3 .0 9  B rush  L en g th  (R q .2 .0 9 )

(1 ) R ep lace  any  s h o r t  b ru s h e s .  Where 
th e r e  i s  any  te n d e n c y  f o r  th e  brush­

e s  to  c h a t t e r  and  th e  b ru sh  h o ld e r  c le a r­
an ce  i s  n e a r  th e  maximum, i t  i s  recom ­
mended th a t  th e  b ru s h e s  be r e p la c e d  be­
f o r e  th e y  r e a c h  th e  minimum le n g th . W ith 
th e  b ru s h  h o ld e r  c le a r a n c e  a t  maximum, 
i t  i s  su g g e s te d  t h a t  th e  b ru s h e s  be

r e p la c e d  when th e y  become l e s s  th a n  9/16 
in c h  in  l e n g t h .  I f  th e  o p e r a t io n  is  s a t ­
i s f a c t o r y  th e y  may be u sed  to  th e  m in i­
mum le n g th  s p e c i f i e d .

3 .1 0  Brush F i t  (R q .2 .1 0 )

(1 ) I f  a  c o n s id e r a b le  am ount o f  f i t t i n g  
o f a  b ru sh  i s  r e q u i r e d  c u t  a  s t r i p

o f  No. 00 sa n d p a p e r  s l i g h t l y  w id e r th a n  
th e  w id th  o f th e  b ru s h  and p r e f e r a b l y  
a s  long  a s  th e  c irc u m fe re n c e  o f  th e  
com m uta to r, p u ls a tin g  c om m utator, c o l le c t ­
o r  r i n g  o r i n t e r r u p t e r .  P la c e  th e  s t r i p  
o f  san d p ap er u n d e r th e  b ru sh  w ith  th e  
sanded  s id e  n e x t  to  th e  b ru s h  and  h o ld  
th e  p a p e r  so  t h a t  i t  w i l l  b e a r  on a s  
much o f  th e  com m utator o r  r i n g  s u r f a c e  
a s  p r a c t i c a l .  Draw th e  sa n d p a p e r back  
and f o r t h  u n d e r th e  b ru sh  u n t i l  th e  b ru sh  
h a s  the same c u r v a tu r e  a s  th e  com m utator 
o r  r in g  s u r f a c e .  The f i n a l  c u t s  s h a l l  
be made w ith  a  p ie c e  o f N o. 0000 san d ­
p a p e r .  The l a s t  s t r o k e  s h a l l  be made 
in  the d i r e c t i o n  o f r o t a t i o n .

(2 ) A f te r  s a n d in g , m ark and remove th e  
b ru s h e s  and c le a n  th e  co m m u ta to r,

p u l s a t in g  co m m u ta to r, c o l l e c t o r  r i n g s ,  
i n t e r r u p t e r s  an d  c o i l s  w ith  a i r  and w ipe 
th e  b ru sh e s  and com m utating  s u r f a c e s  
w ith  c lo th  w et w ith  carbon t e t r a c h l o r i d e .  
In  r e p la c in g  th e  b ru s h e s  se e  t h a t  th e y  
a r e  p u t back in  th e  same h o ld e r s  and in  
th e  same p o s i t i o n  in  w hich th e y  w ere 
o r i g i n a l l y .

3 .1 1  B rush P r e s s u r e  (R q .2 .1 1 )

(1 ) The b ru sh  p r e s s u r e  may be d e t e r ­
m ined by lo o p in g  a  p ie c e  o f  c o rd

u n d er th e  b ru s h  f i n d e r  a s  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  a s  
p o s s i b l e .  E x e r t  a  p u l l  p a r a l l e l  t o  th e  
b ru sh  h o ld e r  s l i d e  s u r f a c e  on t h i s  f i n ­
g e r  by means o f  a  s p r in g  b a la n c e  o r gram  
gauge hooked in to  th e  lo o p e d  c o r d .  The 
re a d in g  o f  th e  s p r in g  b a la n c e , j u s t  a s  
th e  f i n g e r  s t a r t s  to  move away from  
th e  b r u s h ,  g iv e s  th e  t o t a l  b ru sh  p r e s ­
s u r e .  See F ig .  6 .

(2 )  The p r e s s u r e  may be a d ju s t e d  by  
in c r e a s in g  o r  d e c re a s in g  th e  t e n ­

s io n  o f th e  b ru sh  s p r in g .

3 .1 2  B rush  A lig n m en t (R q .2 .1 2 )

(1 ) To r e a l i g n  a  b ru sh  lo o se n  th e  a s s o ­
c i a t e d  b ru s h  h o ld e r  s e t  sc rew  and  

s l i d e  th e  b ru sh  h o ld e r  on i t s  s tu d  a s  
d e s i r e d .  T ig h te n  th e  s e t  sc rew  and 
check  th e  b ru s h  a n g le .

3 .1 3  B rush H o ld e r Yoke (R q .2 .1 3 )

(1 ) To a d j u s t  a  b ru s h  h o ld e r  yoke lo o s ­
e n  th e  d a m p in g  sc rew  and move th e  

yoke by hand to  th e  d e s i r e d  p o s i t i o n .  
C are sh o u ld  be ta k e n  to  t i g h t e n  th e  
c lam p in g  sc rew  a f t e r  m oving th e  a rm .
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detail provide no means or moving the 
brush holder stud radially. "U" shaped 
details with the brush holder stud slot 
on the side or the arm pennit slight 
radial adjustment •t the stud with res­
pect to the interrupter. Some addition­
al adjustment may be obtained by loosen­
ing the screws holding the mounting brack­
et to the worm gear case housing or bear­
ing pedestal and shifting the :position 
ot its bracket, or by loosening the 
mounting sorews which hold the "U" 
shaped detail to the mounting bracket 
and shifting the :ppsition of the de­
tail or by a combtnation of these ad­
justments. 

(3) In adjusting the clearanoe it is 
desirable to work toward the mini­

mum limit. Where the interrupter rings 
are worn to such an extent that the 
clearance with all :possible adjustment 
made exceeds the maximum limit, the 
only remedy recommended is the replac­
ing or the interrupter drum by a new 
drum. However, it the commutation ls 
satisfactory and the brushes do not 
chatter, or are not forced oft ot the 
brush holder surface, no harm will come 
to the equipment if the maximum limit 
ls exceeded slightly. Brush pressures 
should not be exceeded, however, in an 
endeavor to overcome brushes jumping 
oft ot their holder slides or chat­
tering. 

(4) To set the brush holder at the 
correct angle, cut a piece or 

paper or cardboerd to conform to the 
angle as specified and use as a gauge 
or template to measure the angle • See 
Fig. 3. To make a template take a 
piece of cardboard having at least one 
right angle and measure 2 inches along 
one side. From this point measure 4 
inches to the adjacent side. The angle 
will be 60°. Loosen the set screws 
holding the brush holder to the brush 
stud, place the template on t~ brush 
holder slide surface against which the 
brush bears and turn the holder on the 
stud until the desired angle ls obtain­
ed. Tighten the set screw firmly. If 
there is danger or the lug or the brush 
holder grounding against the "U" shaped 
detail or its momting bracket, a thin 
fibre sheet may be mounted beneath the 
mounting screws or the- "U" shaped de­
tail and placed between the lug and the 
detail or bracket. 

3.09 Brush Le:peth (Rq.2.09) 

( l) Replace any short brushes. Where 
there ls any tendency for the bl'U.sb­

es to chatter and the brush holder cleal'­
ance ls near the maximum, it ls recom­
mended that the brushes be replaced be­
tore they reach tbe minimum length. With 
the brush holder clearance at maximum, 
it ls suggested that the brushes be 
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replaced when they become less than 9/16 
inch 1n length. If the operation is sat­
isfactory they may be used to the mini­
mum length specified. 

3.10 Brush Fit (Rq.2.10) 

(1) It a considerable amount of fitting 
ot a brush ls required cut a strip 

ot No. 00 sandpaper slightly wider than 
the width of the brush and preferably 
as long as the circumference or the 
commutator, :pulsating c amnutator • collsct­
or ring or interrupter. Place the stri:p 
or sandpaper under the brush with the 
sanded side next to the brush and hold 
the paper so the. t it will bear on as 
much or the commutator or ring surface 
as practical. Draw the sandpape~ back 
and for th under the brush until the brush 
has the same curvature as the commutator 
or ring surface. The final cuts shall. 
be made with a piece of No. 0000 sand­
paper. The last stroke shall be made 
in the direction or rotation. 

(2) After sanding, mark and remove the 
brushes and clean the commutator, 

pulsating commutator. collector rings, 
interrupters and coils with air and wipe 
the brushes and commutating surfaces 
with cloth wet w1 th carbon tetrachloride. 
In replacing the brusm s see the. t they 
are put back in the same holders and in 
the same position in which they were 
originally. 

3.11 Brush Pressure (Rq.2.11) 

(1) The brush pressure may be deter-
mined by looping a piece of cord 

under the brush tinder as near the 
point where it touch! s the brush as 
possible. Exert a pull parallel to the 
brush holder slide surface on this fin­
ger by means or a spring balance or gram 
gauge hooked into the looped cord. The 
reading or the spring balance, just as 
the finger starts to move away trom 
the brush, gives the total brush pres­
sure. See Fig. 6. 

(2) The pressure may be adjusted by 
increasing or decreasing the ten• 

s ion ot the brush spring. 

3.12 Brush Alignment (Rq.2 .12) 

(1) To realign a brush loosen the asso• 
ciated brush holder set screw and 

slide the brush holder on its stud as 
desired. Tighten the set screw and 
check the brush angle. 

3.13 Brush Holder Yoke (Rq.2.13) 

(1) To adjust a brush holder yoke l.ooe-
en the clamping screw and mon the 

yoke by hand to the desired position. 
Care should be taken to tighten the 
clamping screw after moving the arm. 
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The c o rre c t  p o s it io n  fear the  d -c . brush 
h o lder yoke is marked by means of a p a in t­
ed mark on the arm and on the bearing 
p e d e s ta l.  These marks should be to ­
g e th e r . Pain ted  marks are  a lso  placed 
on the a - c .  brush ho lder yoke and bear­
ing ped esta l, but i t  w il l  o ften  be neces­
sa ry  to s h i f t  these marks to  g e t the de­
s ire d  in te n s i ty  fo r the audib le  r in g in g  
c i r c u i t  and fo r  most in s ta l la t io n s  these 
marks w i l l  not be to g e th e r . S h iftin g  
the a - c .  brush ho lder yoke w ill  not 
a f f e c t  the rin g in g  c u rre n t.

F ig . 6 - Method of Measuring Brush P ressu re

3.14 Commutating Surfaces (Rq.2.14)
(1) The commutator, p u ls a t in g  com m utator, 

c o l l e c to r  r in g s  o r in te r r u p te r s  
should  be c leaned  a s  n e c e ssa ry  by rub ­
b ing w ith  a c lean  KS-2423 c lo th  o r o th e r  
hard  n o n - l in t in g  c lo th .  I f  th e se  s u r ­
fa c e s  become sm utted w ith  o i l ,  th e  c lo th  
may be m oistened w ith  pe tro leum  s p i r i t s  
b e fo re  w ip ing . A fte r  u s in g  petro leum  
s p i r i t s  wipe th e  s u rfa c e s  w ith  a c lean  
d ry  c lo th .

Note: A bronze co lored  h igh ly  po l­
ished  commutator i s  very desirab le  
and i t  should not be m istaken fo r

a burned cosm utatar• I f  a com­
m utator p resen ts  th is  c o n d itio n , 
is  smooth and the commutation sat­
i s fa c to ry , i t  should be l e f t  a -  
lo n e .

(2) I f  th e se  s u r fa c e s  show burned sp o ts  
a f t e r  c le a n in g  w ith  petro leum  s p i r ­

i t s ,  th ey  should  be sanded. The b rushes 
should  be removed b e fo re  sand ing  and 
marked in  such a manner th a t  th ey  may be 
re p la c e d  in  th e  same p o s i t io n  and in  th e  
same h o ld e r  from which they  were removed. 
The sand ing  may be done by w rapping No. 
0000 sand paper around a sm all re c ta n g u ­
l a r  b lock  o f wood a t  l e a s t  as long  as  th e  
drum and h o ld in g  th e  paper a g a in s t  th e  
drum w hile  th e  machine i s  ru n n in g  a t  
normal speed . Where th e re  i s  c o n s id e ra b le  
roughness q u ic k e r r e s u l t s  may be o b ta in ed  
by u s in g  No.. 0 o r No. 00 sand paper f i r s t ,  
fo llow ed by No. 0000 sand p a p e r. A f te r  
san d in g , c le a n  w ith  a i r  and wipe w ith  a 
c le a n  dry  c lo th .

(3) Experience in  the  f ie ld  has indica­
ted  th a t undercu tting  the mica be­

tween segments of the high speed in te r ­
ru p te r  drum has m a te ria lly  reduced the 
maintenance on these drums and a ls o  im­
proved the q u a li ty  and uniform ity  of the 
high and low to n es . A kn ife  edge com­
m utator s lo t t in g  f i l e  may be used fo r  
the undercu tting  although a p iece of 
to o l s te e l ,  3/64 inch th ic k  and 1 inch 
wide with the end grooved to  give a hook- 
shaped c u ttin g  edge has been found to 
work s a t i s f a c to r i l y  and has the advan­
tage th a t i t  f a c i l i t a t e s  confin ing  the 
s lo t  to  the in su la tio n  between the seg­
ments w ithout extending in to  the in ­
su la tio n  between r in g s .  The s lo t s  should 
p re fe ra b ly  be made square r a th e r  than 
"V" shaped.

(4) I f  lo o se , high or low commutator 
segments or rough spots appear on

the commutator i t  w i l l  be necessary  to 
remove the arm ature fo r  r e p a irs  or r e ­
placement in  which case the matter should 
be re fe r re d  to  the su p e rv iso r.

3.15 Commutation (Rq.2.15)

(1) I f  the commutation i s  not s a t i s f a c ­
to ry , see th a t requirem ents 2.08 to

2.14 in c lu s iv e  a re  n » t.  With the above 
cond itions met the commutation should 
be s a t i s f a c to r y .

(2) S lig h t v is ib le  sparking is  not neces­
s a r i ly  an in d ic a tio n  of u n s a tis fa c ­

to ry  com autation.

3.16 Noise and V ib ra tion  (Rq.2.16)

(1) Where excessive noise and v ib ra tio n  
is  p re se n t, see th a t a l l  holding 

down b o lts  and coupling b o lts  fo r  the 
m otor, r in g in g  genera to r and low speed
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The correct position tar the d-c. brush 
holder yoke 1a marked by means ot a paint­
ed mark on the arm and on the bearing 
pede•~l. These marks should be to­
gether. Painted marks are al so placed 
on the a-c. brush holder yoke and bear­
ing pedeatal, but it will often be neces­
sary 1x:> shift these marks to get the de­
sired intensity for the audible ri'nging 
circuit and tor moat installa ti.ans these 
marks will not be together. Shitting 
the a-c. brush holder yoke will not 
attect the ringing current. 

Spring Balance or Gram-----iw/ 
Tension Gauge 

rush Spring 

.~------Brush Finger 
v"......,"'"--Brush Holder Slide Surface 

--------Ccmnutator 

11g. 6 - Method of Measuring Brush Pressure 

3.14 Commutating Surfaces (Rq.2.1,) 
(1) The commutator, pulsating commutator, 

collector rings or interrupters 
should be cleaned as necessary by rub­
bing with a clean KS-2423 cloth or other 
hard non-linting cloth. If these sur­
faces become smutted with oil, the cloth 
may be moistened with petroleum spirits 
before wiping. After using petroleum 
spirits wipe the surfaces with a clean 
dry cloth. 
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Note: A bronze colored highly pol• 
iahed 00111111Utator 1a nry desirable 
and it ahould not be m1a taken tor 

a burned conmutator. It a com­
mutator presents this condi ticm, 
1s sm.ooth and the commutation sat­
istact017, it should be left a­
lone. 

(2) If these surfaces show burned spots 
after cleaning with petroleum spir­

its, they should be sanded. The brushes 
should be removed before sanding and 
marked in such a manner that they may be 
replaced in the same position and in the 
same holder from which they were removed. 
The sanding may be done by wrapping No. 
0000 sand paper around a small rectangu­
lar block of wood at least as long as the 
drum and holdi.ng the paper against the 
drum while the machine is running at 
normal speed. Where there is considerable 
roughness quicker results may be obtained 
by using No .. 0 c:>r No. 00 sand paper first, 
foll wed by No. 0000 sand paper. After 
sanding, clean with air and wipe with a 
clean dry cloth. 

(3) Ex:perience 1n the tield h.as indica-
ted that undercutting tbe mica be­

tween segment 2, ot tbe high speed inter­
rupter drum has m.terially reduced the 
:maintenance on these drums an4 also im­
proTed the qusllity and unitorm.ity ot the 
high and l01r tones. A knife edge com­
mutator slotting tile may be used tor 
the undercutti.ng al though a piece ot 
tool steel, 3/64 inch thick and 1 inch 
wide with _th~_ end_ grooTed to give a hooi.­
sllaped cuttine: edge bas been round to 
work satisfac~orily and bas the advan­
tage that it 1'ao llitates contining the 
slot to the 1E~ulat1on between the seg­
ments without extending into the in­
sulation between rings. The slots should 
preferably be1 made square rather than 
"V" shaped. 

(4) It loose, high or low commutator 
segments or rough spots appear on 

tbe coDlllutator it will be necessary to 
remove the armature tor repairs or re­
plaoeaent ui milch case the matter should 
be referred to the supervisor. 

3.15 Commutation (Rq.2.15) 

(1) It the commutation la not satisfac-
tory, see that requirements 2.08 to 

2.14 inelusiTe are met. With the above 
conditions met the comautation should 
be • tistac tor:,-. 

(2) Slight Tisible sparking is not neces­
sarily an indication or unsatiatao­

tory conmutation. 

3.16 Boise and Vibration (Ri.2.16) 

(1) Where exceasiTe noise and vibration 
la preaen·t, see that all holding 

don bolts and ooupling bolts tor the 
motor, ringing generator and low spee4 
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In te r ru p te r  a re  drawn up f irm ly , th a t  
the  worm and gear wheel mesh p roperly  
and th a t  th e  worm sh a ft i s  in  a l ig n ­
ment w ith th e  gear wheel.
(2) I f  neoessary  re a lig n  th e  motor, 

r in g in g  genera to r and low speed
in te r ru p te r  by loosening the  holding 
down b o l ts ,  s h if t in g  the  machines on 
the sub-base o r adding o r removing 
shims between the machines and sub-base.
(3) I f  th e  worm becomes worn, the s e t  

screw in  the hub o f th e  worm may
be loosened and the  worm s l i d  along i t s  
sh a ft u n t i l  a f re sh  sec tio n  o f the  worm 
is  in  con tac t w ith  thegpar wheel. The 
se t screw should be firm ly tigh tened  a f ­
t e r  each ad justm ent.
(4) To l in e  up the  cen te r o f  a worm 

sh a ft w ith a gear wheel remove
the  in te r ru p te r  assem blies and th e  cov­
e r  of th e  gear oase. Loosen the  s e t  
screws in  the low speed sh a ft bear­
in g s . This w il l  perm it the gear wheel 
and i t s  sh a ft to  which i t  is  secured by 
two s e t  screws re g is te r in g  in  holes in  
the  sh a ft to  be moved sligh tly  as a u n it  
one way or th e  o th e r to  bring the cen­
t e r  o f th e  gear wheel d i r e c t ly  beneath 
the  cen te r l in e  of the worm s h a f t .  With 
th e  gear wheel and sh a ft held  in  th is  
p o s it io n , push in  the low speed sh a ft 
bearings u n t i l  they  ju s t touch th e  face 
o f th e  gear wheel and then t ig h te n  th e  
bearing se t screw s.
(5) Three se t screws in  each worm 

sh a ft bearing  provide th e  requ ired
v e r t i c a l  adjustm ent to  make the worm 
and gear wheel mesh properly. Two screws 
on the top of the bearing a t  each s id e  
of the  sh a f t  serve to  r a is e  o r lower 
th e  bearing which i s  clomped in  the de­
s ir e d  p o s it io n  by a th i r d  screw through 
th e  gear case cover. Knd p lay  of th e  
worm sh a ft i s  ad justed  by a s e t sorew 
in  each end of the  gear oase. The worm 
sh a ft should tu rn  f re e ly  but should not 
have more th an  1/32 inch end p lay . In  
rep lac in g  the  in te r ru p te r  gear case cov­
e r ,  the  bearing  surface at th e  cover on 
the  gear oase should be sea led  with 
KS-6824 compound tak ing  care not to  get 
any compound in s id e  the gear case .

(6) I f  th e  no ise  and v ib ra tio n  con­
tin u e s  to  be excessive  a f t e r  the  

above adjustm ents have been made, the  
tro u b le  may be caused by worn bearings 
which should be rep laced .

3*17 Temperatures (Rq.2.17)
(1) The tem perature of th e  bearings 

should be taken in  one of two ways
ou tlined  below w ith the  machine running . 
One method is  to  plaoe the  bulb o f a 
thermometer in  the  lu b ric a tin g  o i l  of 
the  bearing fo r  a t  le a s t  5 m inutes, i f  
th e  o i l  w ell opening is  la rg e  enough to  
perm it t h i s ,  tak ing  care th a t  th e  th e r ­
mometer does not s t r ik e  the  sh a f t  or in­
te r f e r e  with the  proper operation of th e  
o i l  r in g .  This method i s  to  be p re ­
fe rred  but where the bearing construc­
t io n  makes th is  method im p rac tica l the 
second method may be used.
(2) The seoond method i s  to  hold the  

bulb of the  thermometer ag a in s t
the h o t te s t  spot on the  ou tside  of th e  
bearing housing as near as  p o ss ib le  to  
where the  bearing i s  lo ca ted , covering 
th a t  p a r t  of th e  bulb which i s  not In 
contact with th e  housing by a p iece  o f 
f e l t  or the  equ ivalen t and observe th e  
h ig h est tem perature in d ic a te d .

(3) The tem perature of th e  commutator, 
c o lle c to r  r in g s , p u lsa tin g  com­

m utator o r in te r ru p te r s  should be ta k ­
en immediately a f t e r  stopping th e  ma­
chine. The bulb of the  thermometer should 
be held a g a in s t the  commutator o r r in g  
surface  by means of a p iece of f e l t  o r  
eq u iv a len t, covering the exposed s u r ­
face o f the  bulb not in  con tact w ith the  
commutator o r r in g  su rface  and the  
h ighest tem perature noted.
(4) The w indings, b rushes, machine frame 

and transform er may be measured fo r
tem perature r i s e  in  a s im ila r  manner. I f  
the  tem perature exceeds the specified  
l im its  see th a t  th e  o ther requirem ents 
of t h i s  s e c tio n  are m et. I f  th ese  re ­
quirem ents are  met and the tem perature 
i s  s t i l l  ou tside  the  sp e c if ie d  l im its ,  
rep lace  the genera to r or r e f e r  th e  mat­
t e r  to  the  su p e rv iso r.
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interrupter are clrawn up timly, that 
the WOl'lll and gear WhHl ·••h· properly 
and that the wol"lll ahatt ia in align­
aent with the gear •~•l. 
(2) It neoesaary r•lign the JlllOtor, 

r1nging generator and low speed 
interrupter by loosening the holding 
down bolts, sh1t't1ng the machines on 
the aub-base or addins or reJllOTing 
shim.a between the maohines and aub-b•e. 
(:5) It the IIOl'm beOCDU WOrD. 1 the set 

screw in the hub ot the IJOl'lll may 
be loosened and the wom alid along ita 
abaft until a treah section ot the IIOl"lll 
is in contact with the &Nr wheel. The 
set acrew ahou1d be t1rmly tightened at­
ter each adjustment. 

<•)Toline up the center ot a WOl"lll 
abaft with a gear wheel remoTe 

the interrupter aaa•bliea and the coT­
er or the gear oase. Loosen the aet 
acrewa in the low speed shaft bear­
ins•. 'l'hia will pemi t the gear wheel 
and ita abaft to llbioh it is secured by 
two aet soren registering in holes in 
the abaft to be aoTed alight:q aa a unit 
one way or the other to bring the cen­
ter ot the gear wheel directly beneath 
the center line ot the worm ahatt. WUh 
the gear wbael and ahatt bald in thia 
position, push 1n the low speed abaft 
bearings until they 3Uat touch the face 
ot the gear 'llheel aDd then t1ghten the 
beariDg set acren. 

(5) Three set acren in each worm 
shatt bearing provide the required 

Tertical adjustment to Jl&lce the wora 
and gear wheel Mah proper31'. Two screws 
on the top ot the bearing at each side 
·ot the sha1't serTe to raiae or lower 
'the bearing which 1a cl.aped 1n the de­
aired position by a third screw through 
the gear ca•• ooTer. Bnd play or the 
worm ahatt ia adjusted by a set screw 
in each end ot the gear oaae. The worm 
abaft should turn freely but should not 
ban :more than 1/32 inch end play. In 
replacing the interrupter gear case ooT­
er, the be ar1ng surface at the cover on 
the gear oaae should be sealed with 
XS-682-i COlllpOun4 taking care not to get 
•DY ca.pound inside the gear oase. 
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(6) It the noiae and "fibration con-
tinues to be exceaa1Te atter the 

aboTe adjustments haTe been made, the 
trouble aay be caused by worn bear iJ:lga 
llbiab should be replaced. 

3.,1'1 'l'aperaturea (Bq.2.1'1) 

(l) The t1111perature ot the bearmga 
should be taken in one or two waya 

outlined below with the maab1ne running. 
one method ia to place the bulb ot a 
themmaeter in the lubricating oil of 
the bearing tor at least 5 :minutes, it 
the oil well opening ia large enough to 
permit this, takiDg care that the ther­
mometer does not strike the shat't or 1D­
tertere w1 th the proper operation ot 'the 
oil ring. This aethod 1a to be pre­
ferred but where the bearing oonatl'llo­
tion makes this method illpractioal the 
second method may be used. 

(2) Th• second method is to hold the 
bulb ot the thermomet.r against 

the hottest spot on the outside ot the 
bearing housing as near as possible to 
where the bearing ia located, covering 
that part or the bulb 111b.1ch ia not in 
contact With the housing by a piece ot 
relt or the equiTalent and observe the 
highest temperature indicated. 

(S) The taperature ot the coaautator, 
collecto.r rings, pulsating com­

mutator or interrupters should be tak­
en iaD.ediately after stoppiug the ma­
chine. The bulb ot the thermc:met.er should 
be held. aga1nat the co•utator or ring 
surtace b7 means ot a piece ot telt or 
equiTalant, coTering the exposed aur­
tace ot the bulb not in contact with the 
c011DUtator or ring aurtace and the 
highest t•perature noted. 

(4) The windings, brush.ea, machine frame 
and transtormer may be :measured tor 

temperature rise in a similar manner. J:t 
the tqperature exceeds the epeoitJ.ed 
limits aee that the other requir-nta 
ot thia section are met. If these re­
quirements are :met and the temperature 
ia atill outside the specified limits, 
replace the generator or refer the mat­
ter to the superTiaor. 
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