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16-A  DRIVES

REQUIREMENTS AND ADJUSTING PROCEDURES

1 . GENERAL

1 .0 1  T h is  s e c t io n  c o v e rs  N o. 1 6 -A  d r i v e s .

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

lo c a t io 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  be en  o m i t t e d .

1 .0 3  R e fe re n c e  s h a l l  be made to  S e c t io n  
0 2 0 -0 1 0 -7 1 1  c o v e r in g  G e n e ra l R e q u ire ­

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

1 .0 4  P a r t  1 , "G e n e ra l"  and P a r t  2 ,  "R e­
q u ire m e n ts "  fo rm  p a r t  o f  th e  W e s te rn

E l e c t r i c  Co. I n c .  I n s t a l l a t i o n  D e p a rtm e n t 
h a n d b o o k .

1 .0 5  R e q u ire m e n ts  a re  m arked  w i t h  an  a s t e r ­
i s k  ( * )  when t o  c h e c k  f o r  them  w o u ld

n e c e s s i ta te  th e  d is m a n t l in g  o r  d is m o u n t in g  o f  
a p p a r a tu s ,  o r  w o u ld  a f f e c t  th e  a d ju s tm e n t  i n ­
v o lv e d  o r  o t h e r  a d ju s tm e n ts .  No c h e c k  need  
be made f o r  th e s e  re q u ire m e n ts  u n le s s  th e  
a p p a ra tu s  o r  p a r t  i s  made a c c e s s ib le  f o r  o th e r  
re a s o n s  o r  i t s  p e r fo rm a n c e  in d ic a t e s  t h a t  su ch  
a  c h e ck  i s  a d v is a b le .

1 .0 6  One d is c h a rg e  o f  o i l  f o r  th e  p u rp o s e  o f  
t h i s  s e c t io n  i s  th e  am ount o f  o i l  d i s ­

c h a rg e d  f ro m  th e  N o . 4 3 1 -A  o i l  gun when th e  
p is t o n  i s  d e p re s s e d  to  th e  l i m i t  o f  i t s  s t r o k e .

1 .0 7  F o r  d e f i n i t i o n s  and g e n e r a l in fo r m a t io n  
r e g a r d in g  th e  a s s o c ia te d  v e r t i c a l  d r i v e

s h a f t s ,  r e f e r  t o  th e  s e c t io n  c o v e r in g  th e  a p ­
p a r a tu s  re q u ire m e n ts  and a d ju s t in g  p ro c e d u re s  
f o r  v e r t i c a l  d r i v e  s h a f t s  and a s s o c ia te d  
a p p a ra tu s .

2 .  REQUIREMENTS

2 .0 1  C le a n in g  The d r i v e  h o u s in g  and a d ja ­
c e n t s u r fa c e s  o f  th e  v e r t i c a l  d r i v e

s h a f t s  s h a l l  be k e p t  f r e e  o f  o i l  and  d u s t .

2 .0 2  L u b r i c a t io n

(a ) F ig .  1 (A) -  The B a l l  B e a r in g s  s h a l l  be 
a d e q u a te ly  lu b r i c a t e d  w i t h  K S -6438

o i l .  When l u b r i c a t i o n  i s  n e c e s s a ry  one 
d is c h a rg e  o f  o i l  s h a l l  be a p p l ie d .

(b ) F ig .  1 (B) -  The G ear T e e th  s h a l l  be 
a d e q u a te ly  lu b r i c a t e d  w i t h  K S -6438

o i l .  When l u b r i c a t i o n  i s  n e c e s s a ry  one 
d is c h a rg e  o f  o i l  s h a l l  be d i s t r i b u t e d  
e v e n ly  o v e r  a l l  th e  g e a r  t e e t h .

(c )  A f t e r  t u r n o v e r  i t  i s  recom m ended t h a t  
th e  b e a r in g s  and  g e a rs  be lu b r i c a t e d  

a t  i n t e r v a l s  o f  tw o  y e a r s .  These i n t e r ­
v a ls  may be e x te n d e d  i f  p e r io d ic  in s p e c ­
t io n s  have in d ic a te d  th a t  lo c a l  c o n d i­
t io n s  a re  such a s to  in s u re  th a t  r e q u ir e ­

ments (a ) and (b )  w i l l  be met d u r in g  the 
extended in t e r v a ls .

2 .0 3  Record o f  L u b r ic a t io n  D u r in g  th e  p e r i -  
od o f  i n s t a l l a t i o n , a  re c o rd  s h a l l  be 

k e p t ,  b y  d a te , o f  th e  lu b r ic a t io n  o f  th e  
b a l l  b e a rin g s  and g ea rs  and t h i s  re c o rd  
s h a l l  be tu rn e d  o v e r to  th e  Te lephone  Com­
pany w i th  th e  equ ipm en t. I f  no lu b r ic a t io n  
has been done i t  s h a l l  be eo s ta te d .
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BELL SYSTEM PRACTICES 
Plant Series 

S1:CTION 159-705-701 
Issue 3-D, May, 1962 

AT&TCo Standard 

16-A DRIVES 

REQUIREJMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section covers No. 16-A drives. 

1.02 This section is reissued tel incorporate 
material from the addendum in its proper 

location. In this process marginal arrows 
have been omitted. 

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

ments and Definitions for addi ti,mal informa­
tion necessary for the proper application of 
the requirements listed herein. 

1.04 Part 1, •General• and Part 2, •Re-
quirements• form part of the Western 

Electric Co. Inc. Installation Department 
handbook. 

1.05 Requirements are marked with an aster-
isk (*) when to check for them would 

necessitate the dismantling or dismounting of 
apparatus, or would affect the acljustment in­
volved or other adjustments. N,o check need 
be made for these requirements unless the 
apparatus or part is made accessible for other 
reasons or its performance indicates that such 
a check is advisable. 

1. 06 One discharge of oil for the pur_pose of 
this section is the amount of oil dis­

charged from the No. 431-A oil gun when the 
piston is depressed to the limit of its stroke. 

1.07 For definitions and general information 
regarding the associated ve1rtical drive 

shafts, refer to the section covering the ap­
paratus requirements and adjusting procedures 
for vertical drive shafts and associated 
apparatus. 

2. REQUIREMENTS 

(c) After turnover it is recommended that 
the bearings and gears be lubricated 

at intervals of two years. These inter­
vals may be extended if periodic inspec­
tions have indicated that local condi­
tions are such as to insure that require-

Vertical Drive Shaft 

Schatz Type 
Bearing-------. 

Clamp--~ 

Vertical. Dri'Ye 
Shaft Bearing :---' 

2.01 Cleaning The drive housing and adja- (B)------------' 
cent surfaces of the vertical drive 

shafts shall be kept free of oil and dust. 

2.02 Lubrication 

(a) Fig. 1 (A) - The Ball Bearings shall be 
adequately lubricated with KS-6438 

oil. When lubrication is necessary one 
discharge of oil shall be applied. 

(b) Fig. 1 (B) - The Gear Teeth shall be 
adequately lubricated with KS-6438 

oil. When lubrication is micessary one 
discharge of oil shall be distributed 
evenly over all the gear teeth. 

Fig. 1 

ments (a) and (b) will be met during the 
extended intervals. 

2.03 Record of Lubrication During the peri-
od of lnatiiia\lon. a record shall be 

kept. bT date. of the lubrication of the 
ball bearings and gears and this record 
shall be turned OTer to the Telephone Coa­
pany with the equipment. ff no lubrication 
has been done it shall be so stated. 
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2 .0 4  L o c a t io n  o f  C lam p -  Fig. 2 (a )  -  T h e re  
s h a l l  he a p p r o x im a t e ly  1 /3 2 ”  c le a r a n c e  

I n  a v e r t i c a l  d i r e c t i o n  b e tw e e n  th e  u p p e r  
s u r fa c e  o f  th e  c la m p  and  th e  lo w e r  f i n i s h e d  
s u r fa c e  o f  th e  S c h a tz  ty p e  b e a r in g .  Gauge 
b y  e y e .

* 2 .0 8  S t a r t i n g  T o ro u e  T e s t -  F i g .  2 (C ) -  The 
p u l l  r e q u i r e d  t o  s t a r t  th e  r o t a t i o n  o f  

a s h a f t ,  e q u ip p e d  w i t h  a  N o . 1 6 -A  d r i v e ,  
f r o m  a n y  p o s i t i o n  o f  r e s t  a b o u t  i t s  a x i s ,  
a t  th e  r a d iu s  o f  th e  lo w e r  o r  h ig h  s p e e d  
v e r t i c a l  d r i v e  s h a f t  s h a l l  be  as  f o l l o w s :

2 .0 5  F a s te n in g  o f  C lam p -  F ig .  2 (B )  -  The 
c la m p  s h a l l  be  fa s te n e d  s e c u r e ly  t o  th e  

b e a r in g  s le e v e  s o  a s  t o  p r e v e n t  th e  u p p e r  
o r  lo w  sp e e d  v e r t i c a l  d r i v e  s h a f t  f r o m  drop­
p in g .

A l i f snm ent o f  V e r t i c a l  S h a f ts The tw o
v e r ib i c a l s h a f t s  s h a l l  b e  so a l ig n e d

th a t  t h e r e  w i l l  b e  a p p r o x im a te ly  th e  same 
back la s h  i n  th e  tw o  s e ts  o f  g e a r s .  Gauge 
b y  f e e l .

S h a f ts  h a v in g  b a l l  b e a r in g s  e x c l u s i v e l y  

N o . o f  S h a f t  B e a r in g s  M ax . T e n s io n

4  o r  le s s
5
6
7
8

1100 g ram s 
1200 g ra m s 
1300  g ra m s 
1400  g ra m s 
1500 g ra m s

S h a f t s  h a v in g  a c o m b in a t io n  o f  g r a p h a l l o y  
b e a r in g s  an d  b a l l  b e a r in g s

N o . o f  S h a f t  B e a r in g s Max. Tens ion

2 .0 7  Back Lash -  F ig .  2 (C) -  There s h a l l
be as l i t t l e  back la s h  as p o s s ib le  be­

tween the  gea rs  in  th e  h o u s in g  and those  
on th e  v e r t i c a l  d r iv e  s h a fts  w ith o u t  b in d ­
in g  in  any p o s i t io n  o f  t h e i r  r o t a t io n .  
Gauge b y  f e e l  and e ye .

4 o r  le s s
5
6
7
8

Use th e  No. 79-E gram gauge.
In  ch e ck in g  t h is  re q u ire m e n t th e  b e a r in g s  
a s s o c ia te d  w ith  th e  d r iv e  s h a l l  be c o n s id e r­
ed as in d iv id u a l  b e a r in g s  and n o t p a r ts  o f  
th e  d r iv e .
B e fo re  ch e ck in g  t h is  re q u ire m e n t th e  g ea r 
gua rds s h a l l  be removed and any ou ts ide  cause 
o f  f r i c t i o n  such as th e  in t e r r u p t e r  g e a rs , 
th e  c o u p lin g  and d r iv in g  d is c s  to u c h in g  th e  
d r iv e n  d is c s ,  e t c . ,  e l im in a te d .
T h is  re q u ire m e n t may be checked f o r  b y  th e  
Telephone Company i f  th e y  re q u ire  i t  b e fo re  
th e  I n s t a l l a t i o n  D epartm ent has mounted th e  
c o u p lin g  between th e  v e r t i c a l  d r iv e  s h a f t  
and th e  v e r t i c a l  s h a f t  o f  th e  d r iv e .

2 .09  R ig id i t y  o f  M oun ting  The d r iv e  s h a l l  
be r i g i d l y  fa s te n e d  to  th e  fra m e . Gauge 

b y  f e e l .

*2 .1 0  Gear C lea rance  -  F ig .  2 (E) -  There
s h a l l  be a c le a ra n c e  o f  a p p ro x im a te ly  

1 /3 2 "  ( w i t h in  ±  .0 0 5 ")  between th e  a d ja c e n t 
s u rfa c e s  o f  th e  v e r t i c a l  d r iv e  s h a f t  g e a rs . 
Gauge b y  e ye .

*2 .1 1  L o c a tio n  o f  Gears on V e r t i c a l  D riv e
S h a fts  -  Y igV  2" m  " -  The----- 553----- o f

e i t h e r  v e r t i c a l  d r iv e  s h a f t  s h a l l  n o t e x ­
te nd  beyond th e  fa c e  o f  th e  gea r mounted on 
i t .  Gauge b y  eye.

*2 .1 2  A lig n m e n t o f  Gears -  F ig .  2 (G) -  The 
to p  and bo ttom  s u rfa c e  o f  th e  v e r t i c a l  

d r iv e  s h a f t  g ea rs  s h a l l  be a p p ro x im a te ly  in  
p la ne  w ith  th e  co rre s p o n d in g  s u rfa c e s  o f  th e  
gea rs  in  th e  h o u s in g . Gauge b y  eye .

1200 grams 
1400 grams 
1600 grams 
1800 grams 
2000 grams

F ig .  2
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2.04 Location of Clamp - F"!.g. 2 (A) - Th.ere 
shall be approximately 1/32" clearance 

in a vertical direction between the up,per 
surface of the clamp and the lower finished 
surt'ace of the Schatz type bearing. Gauge 
by eye. 

2.05 Fa~teni~ of Clamp - Fig. 2 (B) - The 
clamp sail be fastened securely to , the 

bearing sleeve so as to prevent the up,per 
or low speed vertical drive shaft frommr:-op­
ping. 

2.06 Ali~nment of Vertical Shafts The two 
ver lea! shafts shai1 be so aligned 

that there will be approximately the same 
back lash in the two sets of gears. Gauge 
by feel. 

2.07 Back Lash• Fig. 2 (C) - There shall 
be as little back lash as possible be­

tween the gears in the · housing and th .ose 
on the vertical drive shafts without bind­
ing in any position of their rotation. 
Gauge by feel and eye. 

Clamp--~ 

Schatz Type 
Bearing Sleeve~ 

Vertical Drive 
Shaft Gears--~ 

Compression Sleeve 
Clamping screws----' 

Vertical Drive Shaft 

Fig. 2 

Page 2 

(A) 

(B) 

*2.08 Starting Tor1ue Test- Fig. 2 (D) - The 
pull require to start the rotation of 

a shaft, equipped with a . No. 16-A drive• 
from any position of rest about its axis, 
at the radius of the lower or high speed 
vertical drive shaft shall be as follows: 

Shafts having ball bearinss exclusively 

No. of Shaft Bearinss 

4 or less 
5 
6 
7 
8 

Max. Tension 

1100 grams 
1200 grair..s 
1300 grams 
1400 grams 
1500 grams 

Shafts haviif a combination of graphalloy 
bearings an ball bearings 

No. of Shaft BearitlfjS 

4 or less 
5 
6 
7 
8 

Use the No. 79-E gram gauge. 

Max. Tension 

1200 grams 
1400 grams 
1600 grams 
1800 grams 
2000 grams 

In checking this requirement the bearings 
associated with the drive shall be consider­
ed as individual bearings and not parts of 
the drive. 
Before checking this requirement the gear 
guards shall be removed an~ arr, rutside Ca\118 
of friction such aa the interrupter gears, 
the coupling and driving discs touching the 
driven discs, etc., eliminated. 
This requirement may be checked for by the 
Telephone Company if they require it before 
the Installation Department has mounted the 
coupling between the vertical drive shaft 
and the vertical shaft of the drive. 

2.09 Rigidit{ of Mount!, The drive shall 
be rigid y fastened o the frame. Gauge 

by feel. 

•2.10 Gear Clearance - Fig. 2 (E) - '!'here 
shall be a clearance of approximately 

1/32" (within± .005") between the adjacent 
surfaces of the vertical drive shaft gears. 
Gauge by eye. 

*2.11 Loe rive 
Sa of 

either v t ex• 
tend beyond the face or the gear mounted on 
it. Gauge by eye. 

*2.12 Alignment of Gears - Fig. 2 (G) - The 
top and bottom surface of the vertical 

drive shaft gears shall be approximately in 
plane with the corresponding surfaces of the 
gears in the housing. Gauge by eye. 

• 

• 

• 

• 
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ISS 3-D, SECTION 159-705-701

I .  ADJUSTING PROCEDURES

3.001  L is t  o f T o o ls . Gauges and M a te r ia ls

T o o ls

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

254 Wrench -  l / 4 "  Sq. S ocke t

305 Wrench -  7 / l6 "  Hex. S ocket 
O f fs e t

431-A O i l  Gun

- P a in t  B rush , l / 4 "  Round

• B e l l  System R eg u la r Screw­
d r iv e r  4" p e r  a .T .& T . Co . 
D raw ing  46-X -34

B e l l  System C a b in e t Screw­
d r iv e r  3 -1 /2 "  p e r 
A .T .& T . Co. D raw ing  
46-X -40

Gauges

79-E 0-3000 Gram P u s h -P u ll Ten­
s io n  Gauge

M a te r ia ls

KS-2423 C lo th

KS-6438 O i l

K S -7860 P e tro le u m  S p i r i t s

- F is h  L in e

T h in  Shim s f o r  a l ig n in g  o ld  
s t y le  d r iv e s

3 .0 1  C le a n in g (R q .2 .0 1 )

M - l  When n e c e s s a ry ,  w ip e  o f f  th e  d r i v e  
h o u s in g  and th e  a d ja c e n t  s u r fa c e s  o f  

th e  d r i v e  s h a f t s  w i t h  KS-2423 c lo t h  m o is ­
te n e d  w i t h  p e t ro le u m  s p i r i t s .

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

B a l l  B e a rin g s

M - l  When i t  i s  n ece ssa ry  t o  lu b r ic a te  
th e  b a l l  b e a r in g s , remove th e  gea r 

case c o v e r w i th  th e  4 "  r e g u la r  screw ­
d r iv e r  and p roceed  as fo l lo w s  u s in g  th e  
No. 431—A o i l  gun as th e  means o f  ap­
p ly in g  th e  lu b r ic a n t .  B e fo re  lu b r ic a ­
t in g ,  examine th e  o i l  gun to  see th a t  
i t  i s  f i l l e d  and w o rk in g  p ro p e r ly .  I f  
th e  o i l  gun f a i l s  to  e je c t  o i l  p ro p e r ly  
when th e  p is to n  i s  depressed i t  i s  an 
in d ic a t io n  th a t  e i t h e r  th e  gun i s  empty 
o r  th e re  i s  an a i r  p o c k e t benea th  th e  
p is to n .  I n  t h i s  case i t  w i l l  be neces­
s a ry  e i t h e r  t o  r e f i l l  th e  gun o r  t o  f o l ­
lo w  M-3 b e lo w .

M-2 To F i l l  th e  O i l  Gun Remove th e  b a r -  
r e l  b y  tu r n in g  i t  i s  a c o u n te r ­

c lo c k w is e  d i r e c t i o n .  F i l l  th e  b a r r e l  w i t h  
K S -6438 o i l  and  r e p la c e  and  s e c u r e ly  
t i g h t e n  i t  on th e  g u n . W ipe o f f  a n y  o i l  
t h a t  may have  been  fo r c e d  o u t  o f  th e  b a r r e l  
w i t h  a  K S -2423 c lo t h  m o is te n e d  w i t h  p e ­
t r o le u m  s p i r i t s .  D e p re s s  th e  p is t o n  s e v ­
e r a l  t im e s  t o  make c e r t a i n  t h a t  a l l  a i r  i s  
e x p e l le d  f ro m  th e  n o z z le  b e fo r e  l u b r i c a t ­
in g  th e  b e a r in g s .

M-3 To Remove A i r  P ocke t Depress th e  
p is to n  s e v e ra l tim e s  to  e x p e l the a i r  

fro m  th e  n o z z le  u n t i l  th e  o i l  b e g in s  to  
f lo w  a g a in .
M-4 To L u b r ic a te  th e  B a l l  B e a rin g s  I n -  

s e r t  th e  n o z z le  o f  th e  o i l  gun be­
tween th e  hous ing  and the  u pp e r s u rfa c e  
o f th e  g e a r, o ve r th e  b a l l  b e a r in g  and 
depress th e  p is to n  to  th e  end c f i t s  stroke. 
Then re le a s e  th e  p is to n .
M—5 R eplace th e  c o v e r and w ipe  o f f  any 

o i l  th a t  may have dropped on th e  
d r iv e  h o u s in g .

Gear Teeth

M-6 When n ece ssa ry  to  lu b r ic a t e  the gea rs , 
remove th e  co ve r screw s w i th  a 4 "  

re g u la r  s c re w -d r iv e r  and remove th e  cov­
e r .  Then examine th e  g ea rs  in  th e  hous­
in g .

M-7 I f  th e y  a p p e a r to  be c o a te d  w i t h  d i r t ,  
c le a n  them  w i t h  a 1 /4 "  ro u n d  p a in t  

b ru s h  m o is te n e d  w i t h  p e t ro le u m  s p i r i t s .  
E x e rc is e  c a re  t o  p r o t e c t  th e  o th e r  a p pa ­
r a tu s  w h i le  t h i s  d e e m in g  p ro c e s s  i s  g o in g  
on and to  p r e v e n t  th e  p e t ro le u m  s p i r i t s  
g e t t i n g  i n t o  th e  b a l l  b e a r in g s .

M-8 A f te r  th e  te e th  have been s a t is fa c ­
t o r i l y  c le a n e d  lu b r ic a t e  them as f o l ­

lo w s : H o ld  th e  n o z z le  o f  th e  N0.431-A o i l
gun near th e  u p p e r gea rs  and lu b r ic a te  
them w ith  a p p ro x im a te ly  1 /2  charge o f  
KS-6438 o i l .  Then re p e a t t h i s  o p e ra t io n  
f o r  th e  lo w e r g e a rs .

3 .0 3  Record o f  L u b r ic a t io n  (R q .2 .0 3 )
(No P rocedure )

[3 .04  L o c a tio n  o f  Clamp (R q .2 .0 4 )
13.05 F a s te n in g  o f  Clamp (R q .2 .0 5 )

M - l I f  th e  p o s i t io n  o f  th e  clam p i s  not 
s a t is fa c t o r y ,  lo o s e n  th e  c lam p in g  

screw  w ith  th e  3 -1 /2 "  c a b in e t screw-driver 
and s h i f t  i t  as r e q u ir e d .  Then s e c u re ly  
t ig h te n  th e  c la m p in g  screw .

3 .0 6  A lig n m e n t o f  T e r t l c a l  s h a f ts  (R q .2 .0 6 )
3 .0 7  feackT ash  (R q .2 .0 7 )
3 .0 8  S ta r t in g - Torque T e s t (R q .2 .0 8 )
3 .0 9  k i g i d i t y  o f  M oun ting  (R q .2 .0 9 )

M - l I f  th e  v e r t i c a l  s h a f ts  a re  n o t p ro ­
p e r ly  a lig n e d  r e a d ju s t  as o u t l in e d  in  

the  s e c t io n  c o v e r in g  a p p a ra tu s  r e q u ir e ­
ments and a d ju s t in g  p ro ce d u re s  f o r  v e r ­
t i c a l  d r iv e  s h a f ts  and associated apparatus.
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3. ADJUSTIY} PROCEDURES 

3.001 List of Tools, Gauges and Materials 

!22!! 
Code No. 

254 

305 

431-A 

Gauges 

79-E 

Katerials 

KS-2423 

KS-6'38 

KS-7860 

Description 

Wrench - 1/4" Sq. Socket 

Wrench - 7/16" Hex. Socket 
Of'fset 

011 Gun 

Paint Brush, 1/4" Round 

Bell System Regular Screw­
driver 4" per A.T.&T. co. 
Drewing 46-X-34 

Bell System Cabinet screw­
driver 3-1/2" per 
A.T.&T. co. Drawing 
46-X-40 

0-3000 Gram Push-Pull Ten­
sion Gauge 

Clo.th 

011 

Petroleum Spirits 

Fish Line 

Thin Shims for aligning old 
style drives 

3.01 Cleaning (Rq.2.01) 

M-1 When necessary, wipe off the drive 
housing and the adjacent surfaces of 

the drive shafts with KS-2423 cloth mois­
tened with petroleum spirits. 

3.02 Lubrication (Rq.2.02) 

Ball Bearings 

K-1 When it is necessary to lubricate 
the ball bearings, raaOTe the gear 

case cOYer with the 4" regular screw­
driver and proceed as follows using the 
No. t-31-A oil gun as the means of BP­
plying the lubricant. Before lubrica­
ting, exmaine the oil gun to see that 
it is filled end working properly. 11' 
the oil gun tails to eject oil properly 
when the piston is depressed it is an 
indication that either the gun ia empty 
or there is an air pocket beneath the 
piston. In this case it will be neces­
sary either to refill the gun or to fol­
low .ll-3 below. 

11-2 To Fill the 011 Gun RemOYe the bar­
rel by turning it 1s a oounwr-
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clockwise direction. Fill the barrel with 
KS-6438 oil and replace and securely 
tighten it on the gun. Wipe off any oil 
that may have been forced out of the barrel 
with a KS-2423 cloth moistened with pe­
troleum spirits. Depress the piston sev­
eral times to make certain that all air is 
expelled from the nozzle before lubricat­
ing the bearings. 

M•3 To Remove Air Pocket Depress the 
piston several times to expel the air 

from the nozzle until the oil begins to 
flow again. 

14-4 To Lubricate the Ball Bearings In• 
sert the nozzle or the oil gun be­

tween the housing and the upper surf'ace 
or the gear, over the ball bearing and 
depress the piston to the end r:L its stroke. 
Then release the piston. 

M•5 Replace the cover and wipe of'f any 
oil that may have dropped on the 

drive housing. 

Gear Teeth 

.14•6 When necessary to lubricate the gears, 
remove the cover screws with a 4" 

regular screw-driver and remove the cov­
er. Then examine the gears in the hous­
ing. 

M-7 If they appear to be coated with dirt, 
clean them with a 1/4• round paint 

brush moistened with petroleum spirits. 
Exercise care to protect the other appa­
ratus while this cleaning process is going 
on and to prevent the petroleum spirits 
getting into the ball bearings. -

M-8 il'ter the ~eeth have been satisrac-
tor1ly cleaned lubricate them as rol• 

lows: Hold the nozzle or the Na.431-A oil 
gun near the upper gears and lubricate 
them with approximately 1/2 charge or 
XS-6438 oil. Then repeat this operation 
f'or the lower gears. 

3.03 Record of Lubrication (Rq.2.03) 
(No Procedure) 

'3.04 Location of Cli'!lj (Rq.2.04) 
~.05 Pas\eni:ug of C amp (Rq.2.05) 

IC•l If the position of the clamp is not 
satisractory, loosen the clamping 

screw wt th the 3-1/2" cabinet screw-driftl" 
and shift it as required. Then securely 
tighten the clamping screw. 

~

.06 Alirnnt or Venical Shafts (Rq.2.06) 

.07 Bae ash (Bq.2.07) 

.oa start!~ Torque Test (Rq.2.08) 

.09 fll5ldly of Mounting (Rq.2.09) 

K-1 If the vertical shafts are not pro-
perly aligned readjust as out1ined in 

the section covering apparatus require­
•nts and adjusting procedures ror ver• 
tical c1r1Te sha1'ts and 8.SBOC:iated ~s. 
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14-2 Back Lash I f  th e  back la s h  i n  th e  
gea rs  i s  e x c e s s ire ,  c o r re c t  b y  s h i f t ­

in g  th e  b e a r in g  h o u s in g . A 1 /4 "  set screw 
i s  p ro v id e d  on th e  l a t e r  m odels o f  th e  
d r iv e  to  change th e  r e la t iv e  p o s i t io n  be­
tween th e  h o u s in g  and th e  fra m e . How­
e v e r ,  on th e  e a r ly  m odels, th e re  i s  no 
s e t screw p ro v id e d  and i t  w i l l  be neces­
s a ry  to  use shim s between th e  housing and 
th e  fra m e .

14-3 S l i g h t l y  lo o s e n  th e  mounting screws 
w i th  th e  No. 305 w rench and a d ju s t  

th e  h o u s in g  f o r  i t s  p ro p e r p o s i t io n  b y  
tu r n in g  th e  s e t screws as re q u ire d  w ith  
th e  No. 254 w rench in  th e  case o f  th e  
l a t e r  d r iv e s .  Use t h in  shims in  the case 
o f  th e  e a r ly  m odels t o  move th e  h o u s in g  
in t o  th e  d e s ire d  p o s i t io n .

14-4 T ig h te n  th e  m ou n tin g  screws s e c u re ly  
and check to  see th a t  th e  a d ju s tm e n t 

has n o t been d is tu rb e d  b y  th e  t ig h te n in g  
o p e ra t io n .

M-5 S t a r t in g  Torque T e s t B e fo re  m aking 
th e  to rq u e  t e s t ,  remove th e  c o u p lin g  

c o n n e c tin g  th e  v e r t i c a l  d r iv e  s h a f t  and 
th e  v e r t i c a l  s h a f t  o f  th e  d r iv e  as f o l ­
lo w s .

14-6 Where an e c c e n tr ic  c o u p lin g  is  used 
and i t  i s  equ ipped  w ith  a c o u p lin g  

g u a rd  i t  w i l l  be necessa ry  t o  remove th e  
gua rd  and c le a n  i t  as o u t l in e d  i n  th e  
s e c t io n  c o v e r in g  a p p a ra tu s  re q u ire m e n ts  
and a d ju s t in g  p ro ced u res  f o r  v e r t i c a l  
d r iv e  s h a f ts  and a s s o c ia te d  app a ra tus  be­
fo r e  rem ov ing  th e  c o u p lin g .  A f t e r  th e  
c o u p lin g  g ua rd  has been removed and c le a n ­
e d , remove th e  upper c o u p lin g  clamp and 
lu g s  o f  th e  e c c e n tr ic  c o u p lin g  b e fo re  
m aking th e  to rq u e  t e s t .  I n  cases where 
th e  r i g i d  ty p e  c o u p lin g  i s  used , lo o s e n  
th e  c o u p lin g  c lam p in g  screws w i th  th e  
No. 254 w rench .

14-7 To make th e  to rq u e  te s t  p roceed  as 
fo l lo w s :  I f  th e  d r iv in g  d is c s  have

f i l l i s t e r  head c lam p in g  screw s, hook one 
end o f  a f i s h  l i n e  o ve r th e  c lam p in g  
screw  o f  a d is c  ju s t  above o r  be low  a 
b e a r in g  and abou t fo u r  f e e t  from  the f lo o r  
and w in d  s e v e ra l tu rn s  o f  th e  l i n e  around 
th e  v e r t i c a l  d r iv e  s h a f t  w ith o u t  c ro s s ­
in g  b y  r o t a t in g  th e  s h a f t  backw ard . I f ,  
how ever, th e  d r iv in g  d ic e s  a re  secured to  
th e  s h a f ts  b y  B r ls to  s e t screws p roceed  
as f o l lo w s :  P la ce  a p ie c e  o f  f i s h  l i n e
a round  th e  s h a f t  j u s t  above o r  be low  a 
b e a r in g  and w ind  s e v e ra l tu rn s  o f  th e  
l i n e  a round  th e  v e r t i c a l  s h a f t  b y  r o t a t ­
in g  th e  s h a f t  backw ards . Pour o r  f i v e  
tu rn s  o f  th e  l i n e  sh o u ld  be wound o ve r 
th e  end o f  th e  l i n e  t o  p re v e n t i t  fro m  
s l ip p in g  and th e n  an a d d it io n a l  fo u r  o r  
f i v e  tu rn s  s h o u ld  be wound a round th e  
s h a f t  w ith o u t  c ro s s in g  o r  o v e r la p p in g . 
Then a t ta c h  th e  No. 79-B  p u s h -p u l l  te n ­
s io n  gauge t o  th e  lo o se  and as shown in  
P ig .  3 .
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F ig .  3 -  Method o f  M easuring  
S ta r t in g  Torque

14-8 T e s t b y  s t a r t in g  and s to p p in g  (a p ­
p ro x im a te ly  20 tim e s  p e r r e v o lu t io n )  

fro m  th e  p o in t  o f  g re a te s t f r i c t i o n  in  
th re e  com p le te  r e v o lu t io n s  o f  th e  s h a f t  
in  i t s  n o rm a l d i r e c t io n .  I f  th e  s t a r t ­
in g  to rq u e  a t  any p o in t  does n o t exceed 
th e  amount s p e c if ie d ,  th e  v e r t i c a l  d r iv e  
s h a ft  and th e  b e a r in g  a lig n m e n t can be 
c o n s id e re d  s a t is fa c t o r y  and no fu r t h e r  
check f o r  a lig n m e n t need be made. I f  the 
s t a r t in g  to rq u e  exceeds t h is  re q u ire m e n t 
lu b r ic a te  th e  d r iv e  as o u t l in e d  in  p ro ­
cedure  3 .0 2  and th e  b a l l  b e a rin g s  as o u t­
l in e d  i n  p ro ced u re  3 .0 2  o f  th e  s e c t io n  
c o v e r in g  a p p a ra tu s  re q u ire m e n ts  and ad­
ju s t in g  p ro ced u res  f o r  t h is  apparatus and 
re p e a t th e  s t a r t in g  to rq u e  t e s t .  I f  th e  
s t a r t in g  to rq u e  a t  any p o in t  s t i l l  ex­
ceeds t h is  re q u ire m e n t a f t e r  b e in g  l u ­
b r ic a te d  c o n s id e r  th e  o p e ra t io n  o f  th e  
s h a f t  u n s a t is fa c to r y ,  and remove th e  
source  o f  th e  b in d  by r e a l ig n in g  th e  
s h a f t  and b e a r in g s  i f  th e y  a re  n o t in  
s a t is fa c t o r y  a lig n m e n t o r  b y  lo c a tin g  and 
re p la c in g  a b e a r in g  h a v in g  a b in d .  To 
d e te c t a b in d in g  b e a r in g , r e f e r  to  th e  
s e c t io n  c o v e r in g  a ppara tus  re q u ire m e n ts  
and a d ju s t in g  p rocedures  f o r  v e r t i c a l  
d r iv e  s h a f ts  and a s s o c ia te d  a p p a ra tu s .

14-9 A ls o , re p la c e  th e  d r iv e  s h a f t  coup­
l i n g  i n  accordance w i th  t h i s  s e c t io n .
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Jl-2 Back Lash I:t the back lash in the 
gears is excess1Te, correct b7 abitt• 

1ng the bearing housing. A 1/ 4" set screw 
is provided on the later models of the 
dr1Te to change the relat1Te position b&­
tween the housing and the frame. How­
ever, on the early models, there is no 
set screw proT1ded and it will be neces­
sary to use shiJaa between the bousl.ng and 
the frame. 

ll-3 Sl1ghtl7 loosen the mountlzg screws 
with the No. 305 wrench and adjust 

the housing tor its proper position by 
turning the set screws as required with 
the No. 254 wrench in the case of the 
later dri Tes. Use thin shims in tbe case 
of the early models to mo,-e the housing 
into the desired position. 

Jl-4 Tighten the mounting screws securel7 
and check to see that the adjustment 

has not been disturbed b7 the tightening 
operation. 

Jl•5 Starting Torque Test Bet ore making 
the iorque test, remon the coupling 

connecting the nrt1ce.l <lriTe shaft and 
the Tertical sba:tt ot the <lr1n aa fol­
lows. 

K•6 Where an eccentric coupling is used 
and it is equipped with a coupling 

guard it •111 be neceeaar,- to reaoYe the 
guard and clean it as outlined 1n the 
section cwering apparatus require•nta 
and adjusting procedures tor Tertical.._ 
driTe shafts and associated apparaw.a be­
fore remOTing the coupling. After the 
coupling guard baa been remond and clean­
ed, remOTe the upper coupling clamp and 
lugs of the eccentric coupling before 
making the torque teat. In ~ases where 
the rigid type coupling is used, loosen 
the coupling clamping acre•• with the 
No. 254 wrench. 

K-7 To 118ke the torque teat proceed as 
follows: I:t the driTing discs haTe 

fillister head Olalll)ing screws, hook one 
end of a tiah line onr the clamping 
acre• of a disc Juat aboni or below a 
bearing and about :tour feet rrca ti. noor 
and wind aeTeral turns or the line eramd 
the nrt1oal <lr1n ahatt without cross­
ing b7 rotating the shaft backward. It, 
howenr, the 4r1Ting diao• are •oured to 
the shafts by Bristo set screwa proceed 
as toll01n1: Pl.ace a piece ot tiah line 
arOWld the shaft just abcwe 01' below a 
bearing and wind aeTeral turna o:t the 
line ar011Dd the Tert1cal abaft by rotat­
ing the shaft baclr::warcla. J'OQJ' or :tiTe 
turns of the line ahould be wound crrer 
the end ot th• line to prennt it tr• 
•lipping and then an additional tour or 
tiTe iurna ahould be woand around the 
•haft without orosstng or OYerlapping. 
Then attach the •o• 79-E push-pul.1 ten­
sion gauge to the loo•• •n• •• aJaOWD ill 
Fig. :,. 

Clamping Screw---~ 

Vertical Drive 
Shatt-----.. 

Fig. 3 - Method or Measuring 
Starting Torque 

K-8 Test by starting end stopping ( ap­
proximately 20 times per revolution) 

from the point or greatest friction in 
three complete reTolutions or the shaft 

. in 1ta normal direction. It the start­
ing torque at any point does not exceed 
the amount specified, the vertical driTe 
shatt and the bearing alignment can be 
considered satisfactory and no further 
check tor alignment need be made. It tbe 
starting torque exceeds this requirement 
lubricate the driTe as outlined in pro­
cedure 3.02 and the ball bearings as wt­
lined in procedure 3.02 ot the section 
cOTer1ng apparatus requirements and ad­
justing procedures :tor this apparatus and 
repeat the starting torque test. It the 
•tarting torque at an7 point still ex­
ceeda thia requ1reaent after being lu­
bricated conaide~ the operation ot the 
abaft unsatisfactory, and re110Te the 
sairce or the bind b7 realigning _ th.e 
abaft and bearings it they are not in 
•at1stactor,- alignment or b7 locating and 
replacing a bearing haTing a bind. To 
detect a binding bearing, refer to the 
section cc,yering apparatua requirement• 
and adjuating procedures tor vertical 
d1'1n abaft• and associated apparatua. 

11-9 ilao, replace the driTe ahatt coup-
ling in acoordaDo• with thia section. 

• 
• 
• 

• 

• 
• 
• 
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M-10 R ig id i t y  o f M ounting  A f te r  a l l  ad­
ju s tm e n ts  have been made, t ig h te n  

th e  b ra c k e t m ounting  screws s e c u re ly  w ith  
the  No. 305 w rench.

3 .1 0  Gear C learance (R q .2 .10 )
3 .11  L o c a tio n  o f Sears on V e r t ic a l  D riv e  

S h a fts  (R q .2 .1 1 )
3«12 A lignm ent o f Gears (R q .2 .1 2 )

M - l To check f o r  gea r c le a ra n c e , lo c a tio n  
o f  th e  gea rs  on th e  v e r t i c a l  d r iv e  

s h a fts  and the  a lig n m e n t o f  th e  g e a rs , 
remove th e  gea r hou s in g  co ve r screws w ith  
th e  4 "  r e g u la r  s c re w -d r iv e r  and remove 
th e  c o v e r.

M-2 W h ile  a d ju s t in g  f o r  the  proper c le a r ­
ance between th e  two gears mounted on 

th e  v e r t i c a l  d r iv e  s h a fts ,  take  ca re  th a t  
th e  re q u ire m e n t f o r  the a lig n m e n t o f these 
gea rs  w ith  those in  th e  hous ing  is  m et. 
I t  w i l l  be noted  th a t  i f  each o f the v e r ­
t i c a l  d r iv e  s h a ft  gea rs  a re  lin e d  up w ith  
t h e i r  a s s o c ia te d  gears in  the housing the  
c le a ra n ce  re q u ire m e n t w i l l  a u to m a t ic a lly  
be m et.

M-3 I f  th e  c le a ra n ce  between th e  gears  
is  n o t s a t is fa c to r y ,  lo o se n  the  gear 

c lam p ing  screws w ith  th e  3 -1 /2 "  c a b in e t 
s c re w -d r iv e r  and s h i f t  th e  gear on th e  
s low  speed v e r t i c a l  d r iv e  s h a f t  o r on th e  
h ig h  speed v e r t i c a l  d r iv e  s h a f t  as r e ­
q u ire d . S lid e  th e  g ea r on i t s  s h a f t  by 
wedging the  s c re w -d r iv e r  between th e  two

gears  to  in c re a se  the  gap o r b y  ta p p in g  
th e  gear w ith  th e  s c re w -d r iv e r  to  decrease 
th e  gap.

U -4  i f  th e  end o f  e i t h e r  s h a f t  ex tends 
beyond the  fa oe  o f  th e  g ea r mounted 

on i t ,  r a is e  th e  s low  speed v e r t i c a l  
d r iv e  s h a f t  o r lo w e r th e  h ig h  speed v e r ­
t i c a l  d r iv e  s h a f t  and then  move th e  as­
s o c ia te d  g ea r t o  meet th e  re q u ire m e n ts  
f o r  gear c le a ra n ce  and a lig n m e n t.

M-5 To ra is e  the  upper o r  s low  speed ver­
t i c a l  d r iv e  s h a f t ,  lo o se n  the  screws 

o f  th e  clamp mounted on th e  s k i r t  o f  the 
S chatz typ e  b e a rin g  lo c a te d  d i r e c t l y  a -  
bove the  d r iv e  w ith  th e  3 -1 /2 "  cab ine t 
s c re w -d r iv e r  and s l i g h t l y  r a is e  the  
s h a f t .  A f te r  m aking th e  above a d ju s t ­
m ents, check th e  lo c a t io n  o f  th e  d r iv in g  
d is c s  as o u t l in e d  in  th e  s e c t io n s  co ve r­
in g  appara tus  re q u ire m e n ts  and a d ju s t ­
in g  p rocedures  f o r  sequence s w itc h e s  and 
power d r iv e n  r o ta r y  s e le c to rs .

11-6 Loosen the  g e a r c lam p ing  screws with 
th e  3 -1 /2 "  c a b in e t s c re w -d r iv e r  and 

move the  gear on th e  s h a f t  u n t i l  th e  r e ­
qu irem en ts  f o r  gear c le a ra n ce  and a l ig n ­
ment a re  m et.

H -7 S e c u re ly  t ig h te n  the c lam ping  screws 
and check to  see th a t  th e  p o s i t io n  

o f  the  gear and s h a f t  has n o t been d is ­
tu rb e d  d u r in g  th e  t ig h te n in g  o p e ra t io n .
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K-10 R1g1d1t{ or Mounting After all ad­
Justmen s have been made, tightai 

the bracket mounting screws securely with 
the No. 305 wrench. 

~

.10 Gear Clearance (Rq.2.10) 

.11 Location of Gears 'on Vertical Drive 
shafts (Rq.2.11) 

.12 lllgnment or Gears .(Rq.2.12) 

K-1 To check tor gear clearance, location 
or the gears on the vertical drive 

shafts and the alignment ot the gears, 
remove the gear housing cover screws with 
the 4" regular screw-driver and remove 
the cover. 

~t-2 While adjusting tor the proper clear-
ance between the two gears mounted on 

the vertical drive sharts,take care that 
the requirement tor the alignment ot these 
gears with those in the housing is met. 
It w111 be noted that it each or the ver­
tical drive shaft gears are lined up w1 th 
their associated gears in the housing the 
clearance requirement w111 automatically 
be met. 

K-3 It the clearance between the gears 
is not satisfactory, l .oosen the gear 

clamping screws with the 3-1/2" cabinet 
screw-driver and shift the gear on the 
slow speed vertical drive shatt 01' on the 
high speed vertical 4rh'e shaft as re­
quired. Slide the gear on its shaft by 
wedging the screw-driver between the two 
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gears to increase the gap or by tapping 
the gear with the screw-driver to am.eee 
the gap. 

11-t It the end ot either a11,.rt enu4a 
beyond the taoe ot the gear IIIOUDt•4 

on it, raiae the alow 1pee4 Tertioal 
driTe Shatt ar lONr the high epeed Ter­
tioal dr1Te ahatt an4 then Jiove the aa­
sociated gear to meet the requirementa 
tor gear olearanoe and alignment. 

K-5 To raise the upper or slow speed 'Nl"-
tical drive shatt, loosen the screws 

ot the clamp mounted on the skirt ot the 
Schatz type bearing located directly a­
bove the drive w1 th the 3-1/f-" oabimt 
screw-driver and slightly raise the 
shaft. Arter making the above adjust­
ments, check the location ot the dr1~ 
discs as outlined in the sections cover­
ing apparatus requirements and adjust­
ing procedures tor sequence switches end 
power driven rotary selectors. 

ll-6 Loosen the gear clamping screws w11h 
the 3-1/2" cabinet screw-driver and 

move the gear on the shatt until the re­
quirements tor gear clearance and align­
ment are mat. 

K-7 Securely tighten the clamping screws 
and check to see that the position 

ot the gear and shatt bas not been dis­
turbed during the tightening operation. 
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