
SECTION 159-706-701 
Issue 3-D, M ay, 1962 

AT&TCo Standard

16-C AND D-78675 

REQUIREMENTS AND ADJUSTING PROCEDURES

BELL SYSTEM PRACTICES 
Plant Series

DRIVES

1. GENERAL

1.01 Th is  s e c tio n  covers 16-C and D-78675 
d r iv e s .

1.02 Th is s e c tio n  is  re issued  to  in co rp o ra te  
m a te r ia l from the addendum in  i t s  proper

lo c a t io n .  In  th is  process m arg ina l arrows have 
been o m itte d .

1.03 Reference s h a ll be made to  Section  
020-010-711 covering  General R equire­

ments and D e f in it io n s  fo r  a d d it io n a l in fo rm a­
t io n  necessary fo r  the proper a p p lic a t io n  o f 
the requ irem ents l is t e d  h e re in .

1.04 P a rt 1, "G enera l" and P a rt 2 , "R equ ire ­
ments" form  p a r t o f the Western E le c t r ic

Co. In c . In s ta l la t io n  Department handbook.
1.05 Requirements are marked w ith  an a s te r ­

is k  (*) when to  check fo r  them would ne­
c e s s ita te  the d is m a n tlin g  o r d ism ounting o f 
appara tus, o r would a f fe c t  the  adjustm ent in ­
vo lved  o r o th e r ad justm ents . No check need be 
made fo r  these requirem ents un less the appa­
ra tu s  o r p a r t is  made access ib le  fo r  o the r 
reasons o r i t s  performance in d ic a te s  th a t such 
a check is  a d v isa b le .
1.06 One d ischarge o f o i l  f o r  the purpose o f 

th is  s e c tio n  is  the amount o f o i l  d is ­
charged from  the No. 431-A o i l  gun when the 
p is to n  is  depressed to  the l im i t  o f i t s  s tro k e .
1.07 For d e f in it io n s  and genera l in fo rm a tio n  

reg a rd in g  the assoc ia ted  v e r t ic a l  d r iv e
s h a fts , r e fe r  to  the se c tio n  co ve ring  the ap­
para tus requ irem ents and a d ju s t in g  procedures 
fo r  v e r t ic a l  d r iv e  sh a fts  and assoc ia ted  ap­
pa ra tu s .

2 . RBQ.PIRELSEKTS

2 .01  C le a n in g  The d r iv e  hou s in g  and ad­
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 fts  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 .02  L u b r ic a t io n

(a ) F ig .  i  (A) -  The B a l l  B e a rin g s  s h a l l  
be a d e q u a te ly  lu b r ic a te d  w ith

KS-6438 o i l .  When lu b r ic a t io n  i s  neces­
s a ry  one d is c h a rg e  o f  o i l  s h a l l  be ap­
p l ie d .

(b ) A f t e r  tu rn o v e r  i t  i s  recommended 
th a t  th e  b e a rin g s  be lu b r ic a te d  a t

in t e r v a ls  o f  two y e a rs . These in t e r ­
v a ls  may be extended i f  p e r io d ic  in ­
s p e c tio n s  have in d ic a te d  th a t  lo c a l

Slow Speed

c o n d it io n s  a re  such as t o  in s u re  th a t  
re q u ire m e n t (a ) w i l l  be met d u r in g  th e  
extended in t e r v a l .

£ .03  Record o f  L u b r ic a t io n  D u r in g  th e  
p e r io d  o f  i n s t a l l a t i o n ,  a re c o rd  s h a ll 

be k e p t,  by da 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 t h is  re c o rd  s h a l l  be 
tu rn e d  o ve r to  th e  Telephone Company 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 so s ta te d .

2 .04  Squareness o f D r iv e  -  F ig .  1 (B) -  The 
lo w e r f in is h e d  s u rfa c e  o f  the d r iv e  

s h a l l  n o t be o u t o f  p e rp e n d ic u la r  (o u t  o f  
square) w ith  the  a x is  o f  the v e r t i c a l  d r iv e  
s h a ft  by more than  .0 10 " when measured 
across the  o u ts id e  d ia m e te r o f  th e  b e a rin g  
b ra c k e t.  Use the R-1306 b ra c k e t s q u a rin g  
gauge and gauge by eye.
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 159-706-701 
Issue 3-D, May, 1962 

AT&TCo Standard 

DRIVES 

16-C AND D-78675 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section covers 16-C and D-78675 
drives. 

1.02 This section is reissued to 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 additional informa­
tion necessary for the proper application of 
the requirements listed herein. 

1.04 Part 1 , "General" and Part 2, •Require­
ments • form part of the Western Electric 

Co. Inc. Installation Department handbook. 

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

cessitate the dismantling or dismounting of 
apparatus, or would affect the adjustment in­
volved or other adjustments. No check need be 
made for these requirements unless the appa­
ratus or part is made accessible for other 
reasons or its performance indicates that such 
a check is adv i sable. 

1.06 One discharge of oil for the purpose 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 vertical drive 

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

2. R]R.UIREMENTS 

2.01 Cleaning The drive housing and ad­
jacent surfaces of the vertical drive 

shafts shall be kept free of oil and dust. 

2.02 Lubrication 

(a) Fig. i (A) - The Ball Bearings shall 
be adequately lubricated with 

KS-6438 oil. When lubrication is neces­
sary one discharge of oil shall be ap­
plied. 

(b) After turnover it is recommended 
that the bearings be lubricated at 

intervals of two years. These inter­
vals may be extended if periodic in­
spections have indicated that local 

Slow Speed 
Qear----- ~ 

Intermediate 
Gear..- ----- ~ 

L Gear Housing 
Cover 

Fig. l 

conditions are such as to insure that 
requirement (a) will be met during the 
extended interval. 

2.03 Record of Lubrication During the 
period of installation, a record shall 

be kept, by date of the lubrication of the 
ball bearings and this record shall be 
turned over to the Telephone Campany with 
the equipment. If no lubrication has been 
done it shall be so stated • 

2.04 Squareness or Drive - Fig. l (B) - The 
lower finished surface of the drive 

shall not be out or perpen<1icular (out or 
square) with the axis of the vertical drive 
shaft by more than .010" when measured 
across the outside diameter or the bearing 
bracket. Use the R-1306 bracket squaring 
gauge and gauge by eye. 

© American Telephone and Telegraph Company , 1962 
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SECTION 159-706-701

* 2 .0 5  S t a r t in g  T o rque  T e s t -  F ig .  2 (A) -  The 
p u l l  r e q u ir e d  to  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 No. 16-C o r  D -78675 
ty p e  d r i v e ,  fro m  any p o s i t io n  o f  r e s t  a b o u t 
i t s  a x is ,  a t  th e  r a d iu s  o f  th e  lo w e r  o r  h ig h  
speed v e r t i c a l  d r iv e  s h a f t  s h a l l  be as f o l l o w s :

S h a fts  having; b a l l  b e a rin g s  e x c lu s iv e ly  

No* o f  S h a ft B e a rin g s  Max. Tens ion

4 o r le s s
5
6
7
8

1100 grans 
1200 grans 
1300 grans 
1400 grans 
1500 grans

Slow Speed V e r t ic a l  D riv e

S h a fts  h a v in g  one o r  a co m b in a tio n  o f  vraoh- 
a l lo y  b e a rin g s  and b a l l  b e a rin g s

No. o f  S h a ft B e a ring s Max. T ens ion

4 o r le s s
5
6
7
8

1200 grams 
1400 grams 
1600 grains 
1300 g rans 
2000 grans

Use th e  No. 79-S g ran  gauge.
B e fo re  ch eck ing  t h is  re q u ire m e n t the  gear 
guards s h a l l  be removed and any o u ts id e  
cause o f  f r i c t i o n  such as th e  in te r ru p te 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 lim in a ­
te d .
T h is  re q u ire m e n t nay be checked f o r  by 
th e  Telephone Company i f  th e y  re q u ire  i t  be­
fo r e  th e  I n s t a l l a t i o n  D epartm ent has mount­
ed 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 ft  and th e  v e r t i c a l  s h a ft  o f  th e  d r iv e .

2 .06  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 .0 7  Gear C learance -  F ig .  2 (B) -  There
s h a l l  be a c le a ra n ce  o f  a p p ro x im a te ­

l y  l / 3 2 "  ( w i th in  ± .0 05 ” ) between th e  ad­
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  shaft 
g e a rs . Gauge by eye .

*2 .0 8  L o c a tio n  o f  Gears on V e r t ic a l  D rive  
S h a fts  -  f r ig .  2 (C) -  The end o f

e i t h e r  v e r t i c a l  d r iv e  s h a ft  s h a l l  no t ex­
te n d  beyond the  fa ce  o f  th e  gear mounted 
on i t .  Gauge by eye.

*2 .0 9  A lign m en t o f  Gears -  F ig .  2 (D) -  The 
to p  and bo ttom  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  gears  s h a l l  be app rox im a te ­
l y  in  a p la n e  w ith  th e  c o rre s p o n d in g  s u r­
fa c e s  o f  th e  gears in  the  h o u s in g . Gauge by 
eye .
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*2.05 Starting Torque Test - Fig. 2 (A) - The 
pull required to start the rotation of 

a sh a ft , equipped with a No. 16-C or D-78675 
type drive, from any position of rest about 
its axis, a t the radius of the lower or high 
speed vertical drive sh a ft sh a ll be as follows: 

Shafts havin5 ball bearir .. r:s exclusively 

No, of Shaft Bearings 

4 or less 
5 
6 
7 
8 

Slow Speed 
Vertical Drive Shaft 

(D)------~ 

Bearing 
Bracket-----,i-

Gear 
Clamping 
Screws------+----'1'----+-,_.,, 

Spring 
Collet---+----'11---r-

Split 
Metal 
Washer 

Bracket Aligning 
Screws------~ 

?.:ax. Tension 

1100 grams 
1200 graI!lS 
1300 grams 
1400 grams 
1500 grams 

Yertical Drive 
Shaft Gears 

High 
Speed 
Vertical 
Drive 
Shaft 

Fig. 2 
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Shafts having one or a combination o:' 7rs.oh­
alloy bearings and ball bearines -

~10. of Shaft Bearings 

4 or less 
5 
6 
7 
8 

Max. Tension 

1200 grams 
1400 grams 
16 00 grarr.s 
18 00 srans 

· 2000 gra".ls 

Use the No. 79-E gram cauce. 
Before checking this requirement the gear 
guards shall be removed and any outside 
cause of friction s~ch as the interrupter 
gears, the coupling and driving discs 
touching the driven discs, etc., elimina­
ted. 
This requireBent uay be checked for by 
the Telephone Company if they require it be­
fore t~e Installation Deoart ment bas mount­
ed the coupling between the vertical drive 
shaft and the vertical sha f t of the drive. 

2 .06 Rigidity of ?.:ountin~ 
be rigidly fastene 

Gat!f;e by feel. 

The drive shall 
to the :frame • 

*2.0 7 Gear Clea.ranee - Fig. l":: (B) - There 
shall be a clearance of approximate­

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

*2.08 Location of Gears on Vertical Drive 
Shafts - Fig. 2 (C) - The end of 

either vertical drive shaft shall not ex­
tend beyond the face of the gear mounted 
on it. Gauge by eye. 

*2.09 Alignment of Gears - Fig. 2 {D) - The 
top and bottom surfaces of the verti­

cal drive shat't gears shall be approximate­
ly in a plane with the corresponding s~ 
faces of the gears in the housing. Gauge by 
eye. 
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3 .  ADJUSTING PROCEDURES

3 .00 1  L i s t  o f  T o o ls . Gauges and M a te r ia ls  

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

T o o ls

254 Wrench ■

305 Wrench
O ffs e t

346 Wrench •

347 Wrench

431-A O i l  Gun

l / 4 ”  Sq. Socket 

7 /1 6 " Hex. Socket

Spanner

Spanner

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

B e l l  System R e g u la r Screw­
d r iv e r  4 " p e r  A .T .& T . Co. 
D raw ing  4 6 -2 -3 4

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

r e l  by t u r n in g  i t  i n  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  KS-6438 
o i l  and re p la c e  and s e c u r e ly  t ig h t e n  i t  on 
th e  gu n . W ipe o f f  any 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 KS-2423 
c lo t h  m o is te n e d  w i t h  p e tro le u m  s p i r i t s .  
D epress  th e  p is to n  s e v e r a l t im e s  to  make 
c e r t a in  t h a t  a l l  a i r  i s  e x p e l le d  fro m  th e  
n o z z le  b e fo re  lu b r i c a t i n g  th e  b e a r in g s .

M-3 To Remove A i r  P o cke t Depress th e  p is ­
to n  s e v e ra l •times to  e x p e l th e  a i r  

from  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 ring s  R a ise  
th e  cap o f th e  o i l  cup and h o ld  th e  

n o z z le  o f th e  gun o ve r th e  cup and depress 
the  p is to n  to  th e  end o f  i t s  s t r o k e .  Then 
re le a s e  th e  p is to n .

M-5 Reset th e  cap 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 . Repeat t h i s  above o p e ra t io n  fo r  
lu b r ic a t in g  th e  o th e r  b e a r in g s .

Gear T ee th

Gauges

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

M-6 No s p e c ia l a t te n t io n  need be g iv e n  to  
th e  lu b r ic a t io n  o f th e  gear te e th  

s in c e  s u f f i c i e n t  lu b r ic a n t  i n  th e  b a l l  
b e a rin g  u n i ts  creeps on to  th e  g ea r te e th .

R-1306 B ra c k e t S q ua ring  Gauge

M a te r ia ls

KS-2423 C lo th

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

F is h  L in e

M-7 However i f  an e x a m in a t io n  o f  th e  t e e th  
shows t h a t  th e y  a re  c o a te d  w i t h  d i r t ,  

c le a n  them  w i t h  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 tro le u m  s p i r i t s .  Take 
c a re  to  p r o te c t  th e  o th e r  a p p a ra tu s  w h ile  
t h i s  c le a n in g  p ro c e s s  i s  g o in g  on and to  
p re v e n t  th e  p e tro le u m  s p i r i t s  g e t t i n g  in t o  
th e  b a l l  b e a r in g 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 iv 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 iv e  s h a f ts  w i t h  KS-2423 c lo t h  m o is te n e d  
w i t h  p e tro le u m  s p i r i t s .

3 .02  L u b r ic a t io n  (R q .2 .02 )

B a l l  B e a ring s

M - l When i t  i s  necessary  to  lu b r ic a te  
th e  b a l l  b e a rin g s , p roceed  as f o l ­

low s u s in g  th e  No. 431-A o i l  gun as th e  
means o f  a p 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 l y  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  
e n tity  o r  th e re  i s  an a i r  p o cke t beneath  
th e  p is t o n .  I n  t h is  case i t  w i l l  be 
n ecessary  e i t h e r  to  r e f i l l  th e  gun o r  to  
f o l lo w  M-3 be low .

M-2 To F i l l  th e  O i l  Gun Remove th e  b a r -

M-8 A f t e r  the  te e th  have been s a t is fa c ­
t o r i l y  c lea ne d , lu b r ic a te  them as fe l­

lo w s : H o ld  th e  n o z z le  o f  th e  No. 431-A
o i l  gun n e a r th e  u ppe r gea rs  and l u b r i ­
ca te  them w ith  a p p ro x im a te ly  1 /4  charge 
o f  KS-6438 o i l .  Then re p e a t t h i s  opera ­
t io n  f o r  th e  lo w e r g e a rs .

3 .03  R ecord o f  L u b r ic a t io n  (R q .2 .0 3 )
(tfo P rocedure )

3 .0 4  Squareness o f  D r iv e  (R q .2 .0 4 )

M - l To check a d r iv e  f o r  squareness, 
h o ld  th e  R-1306 b ra c k e t s q u a rin g  

gauge w ith  th e  "V " s u rfa c e  a g a in s t th e  
s h a ft  and th e  th re e  upper ground p o in ts  
o f  th e  gauge n ea r the  lo w e r f in is h e d  su r­
fa ce  o f  th e  d r iv e .

M-2 W ith  the  gauge h e ld  in  t h i s  p o s i t io n ,  
check the  gaps between th e  ground 

p o in t 3  o f  th e  gauge and th e  d r iv e .  Then 
move th e  gauge 180° and check th e  gaps.

M-3 I f  th e  d r iv e  is  more th a n  .0 1 0 " ou t 
o f  squa re  w ith  th e  a x is  o f  th e  ve r­

t i c a l  d r iv e  s h a f t ,  r e a l ig n  th e  d r iv e  as
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3. ADJUSTING PROC.EDURES 

3.001 List or Tools, Gauges and W,aterials 

Code No, 

!2fil 
254 

305 

346 

347 

431-A 

Gauges 

'19-E 

R-1306 

Materials 

K.S-2423 

KS-7860 

Description 

Wrench - 1/4" Sq. Socket 

Wrench 7/16" Hex. Socket 
Offset 

Wrench - Spanner 

Wrench - Spanner 

Oil Gun 

Paint Brush, 1/4" Round 

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

Bell System Cabinet Screw­
driver 3-1/2" per A.T.&r. 
Co. Drawing 46-X-40 

0-3000 Gram Push-Pull Ten­
sion Gauge 

Bracket Squaring Gauge 

Cloth 

Petroleum Spirits 

Fish Line 

3.01 Cleaning (Rq.2.01) 

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

drive shafts with KS-2423 cloth moistened 
with petroleum spirits. 

3.02 Lubrication (Rq.2.02) 

Ball Bearings 

M-1 When it is necessary to lubricate 
the ball bearingst proceed as fol­

lows using the No. 431-A oil gun as the 
means or applying the lubricant. Before 
lubricating, examine the oil gun to see 
that it is filled and working properly. 
If the oil gun fails to eject oil prop­
erly when the piston is depressed it is 
an indication that either the gun 1s 
empty or there is an air pocket beneath 
the piston. In this oase it will be 
necessary either to refill the gun or to 
follow M-3 below. 

11-2 To Fill the 011 Gun Remove the bar-
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rel by turning it in a counter-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 petroleum spirits • 
Depress the piston several times to make 
certain that all air is expelled from the 
nozzle before lubricating the bearings. 

M-3 To Remove Air Pocket Depress the p~ 
ton several times to expel the air 

tram the nozzle until the oil begins to 
:t'low again. 

M-4 To Lubricate the Ball Bearings Raise 
the cap of the oil cup and old the 

nozzle or the gun over the cup and depress 
t he piston to the end of its stroke. Then 
release the piston. 

M-5 Reset the cap and wipe off any oil 
that may have dropped on the drive 

-housing. Repeat this above operation for 
lubricating the other bearings. 

Gear Teeth 

M-6 No special attention need be given to 
the lubrication of the gear teeth 

since sufficient lubricant in the ball 
bearing units creeps onto the gear teeth. 

M-7 However if an examination of the teeth 
shows that they are coated with dirt, 

clean them with 1/4• round paint brush 
moistened with petroleum spirits. Take 
c.are to protect the other apparatus while 
this cleaning process is going on and to 
prevent the petroleum spirits getting into 
the ball bearings. 

M-8 After the teeth have been satisfac-
torily cleaned, lubricate them as fdk­

lows: Hold the nozzle of the No. 431-A 
oil gun near the upper gears and lubri­
cate them with approximately 1/4 charge 
of KS-6438 oil. Then repeat this opera­
tion for the lower gears. 

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

3.04 Squareness of Drive (Rq.2.04) 

M-1 To check a drive for squareness, 
hold the R-1306 bracket squaring 

gauge with the "V" surface against the 
shaft and the three upper ground points 
of the gauge near the lor 1er finished sur­
face of the drive • 

M-2 With the e;auge held in this position, 
check the gaps between the ground 

points of the gauge and the 0rive. Then 
move the gauge 180° and check the gaps. 

M-3 If the drive is more than .010" out 
of square with the axis of the vel'­

tioal drive shaft, realign the drive as 
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fo l lo w s :  Loosen th e  b ra c k e t m ounting
screws w i th  th e  No. 305 wrench and ad­
ju s t  th e  b ra c k e t a l ig n in g  screws w i th  
th e  4 " r e g u la r  s c re w -d r iv e r  as r e q u ir e d .

M—4 When th e  b ra c k e t has been s a t is fa c ­
t o r i l y  a d ju s te d , t ig h te n  th e  b ra c k e t 

m ounting  screws s e c u re ly .  Then rech eck  
th e  b ra c k e t f o r  squareness as covered 
above.

[3.05 S ta r t in g  Torque T e s t (R q .2 .05 )
[2 .06  R ig id i t y  o f  C ou n tin g  (R q .2 .06 )

ls-1 S e fo re  d is m o u n tin g  any app a ra tus  to  
make th ese  te s ts  o r  re a d ju s tm e n ts  

f o r  to rq u e , check th e  s h a f t  f o r  s t r a ig h t ­
ness as o u t l in e d  in  th e  s e c t io n  c o v e r in g  
app a ra tus  re q u ire m e n ts  and a d ju s t in g  p ro ­
cedures f o r  v e r t i c a l  d r iv e  s h a fts  and as­
s o c ia te d  a p p a ra tu s .

M-2 S ta r t in g  Torque T est 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  

co 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 .

M-3 Where an e c c e n tr ic  c o u p lin g  i s  used 
and i t  i s  equ ipped w i th  a c o u p lin g  

guard i t  w i l l  be n ece ssa ry  t o  remove th e  
guard and c le a n  i t  as o u t l in e d  in  th e  
s e c t io n  c o v e r in g  app a ra tus  re q u ire m e n ts  
and a d ju s t in g  p ro ced u res  fo r  v e r t ic a l  drive 
s h a fts  and a s s o c ia te d  app a ra tus  b e fo re  
rem oving  th e  c o u p lin g .  A f t e r  th e  coup­
l i n g  guard  has been removed and c leaned , 
remove th e  upper c o u p lin g  clamp and d r iv ­
in g  and d r iv e n  lu g s  o f  the  e c c e n tr ic  coup­
l i n g  b e fo re  m aking th e  to rq u e  t e s t .  I n  
oases where th e  r i g i d  typ e  c o u p lin g  is  
used, lo o se n  th e  c o u p lin g  c lam ping  screws 
w ith  th e  No. 265 w rench .

M-4 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 i s t e r  head c lam p in g  screws, hook one 
end o f a f i s h  l i n e  o ve r th e  clamping screw 
o f  a d is c  ju s t  above o r  below  a bea ring  
and about fo u r  f e e t  fro m  th e  f lo o r  and 
w ind  s e v e ra l tu rn s  o f  th e  l i n e  a round  the 
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  
by r o ta t in g  th e  s h a f t  backw ard . I f ,  how­
e v e r, th e  d r iv in g  d is c s  a re  secured 
to  th e  s h a f ts  b y  B r is to  s e t screws p ro ­
ceed as fo l lo w s :  P la c e  a p ie c e  o f  f i s h  
l i n e  around th e  s h a f t  ju s t  above o r 
be low  a b e a rin g  and w ind  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  s h a f t  
b y  r o ta t in g  th e  s h a f t  backw ards. Four 
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 en  an ad­
d i t io n a l  fo u r  o r  f i v e  tu rn s  sh ou ld  
be wound around th e  s h a ft  w itho u t cross­
in g  o r  o v e r la p p in g . Then a tta c h  th e  No. 
79-E p u s h -p u l l  te n s io n  gauge to  th e  
lo o s e  end as shown in  F ig .  3 .

M-5 T e s t b y  s t a r t in g  and s to p p in g  (ap­
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  the  s h a f t

F ig .  3 -  Method o f  M easuring 
S ta r t in g  Torque

in  i t s  no rm a l d i r e c t io n .  I f  the  s ta r t in g  
to rq u e  a t any p o in t  does n o t exceed the  
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 rin g  a lig n m e n t can be 
co ns ide red  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  
th e  s ta r t in g  to rq u e  exceeds th is  requ ire ­
m ent, lu b r ic a te  th e  d r iv e  as o u t l in e d  
in  p rocedure  3 .02  and th e  b a l l  b e a rin g s  
as o u t l in e d  in  p rocedure  3 .02  o f  th e  
s e c t io n  c o v e r in g  a pp a ra tus  req u irem en 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 fts  and a s s o c ia te d  apparatus and 
re p e a t the  s t a r t in g  to rq u e  t e s t .  I f  the  
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 th 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 the  
source o f  th e  b in d  by r e a l ig n in g  the  
s h a f t  and b e a rin g s  i f  th e y  a re  n o t in  
s a t is fa c to r y  a lig n m e n t o r  by lo c a t in g  
and re p la c in g  a b e a r in g  h av ing  a b in d . 
To d e te c t a b in d in g  b e a r in g , r e fe r  to  
th e  s e c t io n  c o v e r in g  a ppara tus  r e q u ir e ­
ments 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  ap­
p a ra tu s .

M-6 A ls o , re p la c e  th e  d r iv e  s h a f t  coup­
l in g  in  accordance w i th  t h i s  s e c t io n .

M-7 R ig id i t y  o f  M oun ting  A f te r  a l l  ad­
ju s tm e n ts  have been made, t ig h te n  the 

b ra c k e t m ounting  screws s e c u re ly  w ith  
th e  N o. 305 w rench.
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follows: Loosen the braoket mounting 
screws with the No. 305 wrench and ad­
just the bracket aligning screws with 
the 4" regular screw-driver as required. 

M-4 When the bracket has been satisfac-
torily adjusted, tighten the bracket 

mounting screws securely. T'nen recheck 
the bracket for squareness as covered 
above. 

[3.05 Starting Torr.ue Test 
~.06 Rigidity of \ounting 

(Rq.2.05) 
(Rq.2.06) 

M-1 Eefore dis:tiounting any apparatus tc 
make these tests or readjustmentE 

for torque,check the shaft for straight­
ness as outlined in the section covering 
apparatus requirements andadjusting pro­
cedures for vertical drive shafts end as­
sociated apparatus. 

M-2 Starting Torque Test Before making 
the torque test, remove the coupling 

connecting the vertical drive shaft and 
the vertical shaft of the drive as fol­
lows. 

M-3 Where an eccentric coupling is used 
and it is equipped with a coupling 

guard it will be necessary to remove the 
guard and clean it as outlined in the 
section covering apparatus requirements 
and adjusting procedures for vertical drive 
shafts and associated apparatus before 
removing the coupling. After the coup­
ling guard has been removed and cleaned, 
remove the upper coupling clamp and driv­
ing and driven lugs of the eccentric coup­
ling before making the torque test. In 
oases where the rigid type coupling is 
used, loosen the coupling clamping screws 
with the No. 265 wrench. 

M-4 To make the torque test proceed as 
follows: If the driving discs have 

filister bead clamping screws, book one 
end of a fish line over the clamping screw 
of a disc just above or below a beari~ 
and about four feet from the floor and 
wind several turns of the line around the 
vertical drive shaft without crossing 
by rotating the shaft backward. If, how­
ever, the driving discs are secured 
to the shafts by Bristo set screws pro­
ceed as follows: Place a piece of fish 
line around the shaft just above or 
below a bearing and wind several turns 
of the line around the vertical shaft 
by rotating the sha .ft backwards. Four 
or five turns of the line should be 
wound over the end of the line to pre­
vent it from slipping and then an ad­
ditional four or five turns should 
be wound around the shaft w1 thout cross­
ing or overlapping. Then attach the No. 
79-E push-pull tension gauge to the 
loose end as shown in Fig. 3. 

M-5 Test by starting and stopping {ap­
proximately 20 times per revolution) 

from the point of greatest friction in 
three oauplete revolutions of the shaft 

Page• 

Clamping 3crew 

Vertical 
Shaft 

Ho. 79-E 
Push-Pull 
Tension 
Gauge----' 

Fish Line 

Fig. 3 - Method oi' r.:easuring 
Starting Torque 

in its normal direction. If the starting 
torque at any point does not exceed the 
amount specified, the vertical drive 
shaft and the bean ng alignment can be 
considered satisfactory and no further 
,check for alignment need be made. If 
the starting torque exceeds this require­
ment, lubricate the drive as outlined 
in procedure 3.02 and the ball bearings 
as outlined in procedure 3.02 of the 
section covering apparatus requirements 
and adjusting procedures for vertical 
drive shafts and associated apparatus and 
repeat the starting torque test. If the 
starting torque at any point still ex­
ceeds this requirement after being lu­
bricated consider the operation or the 
shaft unsatisfactory and remove the 
source or the bind by realigning the 
shaft and bee.rings if they are not in 
satisfactory alignment or by locating 
and replacing a bearing having a bind. 
To detect a binding bearing, refer to 
the section covering apparatus require­
ments and adjusting procedures for ver­
tical drive shafts and associated ap­
paratus. 

M-6 Also, replace the drive shaft coup­
ling :in aco01'deme with this section. 

M-~ Rigidit{ ot Mounting After all ad­
justmen s have been made, tighten the 

bracket mounting screws securely with 
the No. 305 wrench. 

• 
• 
• 

• 

• 
• 
• 
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[5 .07 g e a r C learance  (R q .2 .07 )
5 .08  lo c a t io n  o f  Sears on V e r t ic a l  

D r iv e  s h a f ts  (R q .2 .fl8 }
[fl.09  A lig n m e n t o f  Pears (R q .2 .09 )

M - l  To oheck f o r  gear o le a ra n o e , lo c a ­
t io 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 f ts  and th e  a lig n m e n t o f  th e  
g e a rs , remove th e  gear h ou s in g  cover 
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 hile  a d ju s t in g  f o r  th e  proper c le a r ­
ance between th e  gears mounted on the  

v e r t i c a l  d r iv e  s h a f t s ,  take  ca re  th a t  the 
re q u ire m e n t c o v e r in g  th e  a lig n m e n t o f  
th ese  gea rs  w ith  th ose  in  th e  hou s in g  i s  
m e t. I t  w i l l  be no te d  th a t  i f  each o f 
th e  v e r t i c a l  d r iv e  s h a f t  gears a re  l in e d

Slow Speed No. 547

F ig .  4 -  A d ju s t in g  F o r Gear C learance

up w ith  t h e i r  a s s o c ia te d  gea rs  in  th e  
h o u s in g  th e  c le a ra n c e  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 Gear C learance  I f  th e  c le a ra n c e  be­
tween th e  gea rs  i s  n o t s a t is fa c t o r y ,  

de te rm ine  w he ther th e  upper o r  lo w e r 
gear i s  a t  f a u l t  and lo o se n  th e  c o r re s ­
pond ing  c lam p in g  screws w ith  th e  3 -1 /2 "  
o a b in e t s c re w -d r iv e r .  P la ce  th e  No. 346 
wrench in  th e  c o l la r  as shown in  F i g . 4 
and t ig h te n  o r  lo o se n  th e  s p r in g  c o l l e t  
w ith  th e  No, 347 wrench as re q u ire d .  
T ig h te n in g  w i l l  in c re a s e  and lo o s e n in g  
w i l l  decrease th e  gap . Then t ig h te n  th e  
c lam p in g  screws s e c u re ly  so th a t  th e  
s h a ft  w i l l  n o t s l i p  in  th e  b e a r in g .

M-4 L o c a tio n  o f  Gears on S h a fts  I f  th e  
end o f  e i t h e r  s h a f t  e x ten ds  beyond 

th e  upper o r  lo w e r s u rfa c e s  o f  th e  gear 
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 th en  move 
th e  a s s o c ia te d  gear as o u t l in e d  in  M -3. 
I f  i t  i s  n ecessary  to  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 ,  i t  may be 
n ecessary  to  remove th e  e c c e n tr ic  coup­
l i n g  as o u t l in e d  in  th e  s e c t io n  c o v e r in g  
a pp a ra tus  re q u ire m e n ts  and a d ju s t in g  p ro ­
cedures 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 . A f t e r  m aking the 
above a d ju s tm e n ts , re p la c e  th e  e c c e n tr ic  
c o u p lin g , 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  sec­
t io n s  c o v e r in g  a pp a ra tus  re q u ire m e n ts  
and a d ju s t in g  p ro ced u res  f o r  sequence 
sw itch e s  and power d r iv e n  r o ta r y  s e le c ­
to r s .

M-5 A lig n m e n t o f  Gears I f  th e  to p  and 
bo ttom  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  gea rs  a re  n o t i n  s a t is fa c t o r y  
a lig n m e n t w ith  th e  c o rre s p o n d in g  s u r ­
fa c e s  o f  th e  gears  in  th e  h o u s in g  loosen  
th e  b e a rin g  cap screw s, remove th e  gear 
c lam p ing  screws and a d ju s t  as o u t l in e d  
in  M-3 above. Move th e  gea rs  on th e  
s h a f t  u n t i l  th e  re q u ire m e n ts  f o r  gear 
c le a ra n c e , lo c a t io n  o f  gea rs  on th e  v e r ­
t i c a l  d r iv e  s h a fts  and a lig n m e n t o f  gears 
a re  m et.

M-6 A f te r  th e  gea rs  have been s a t is f a c ­
t o r i l y  a d ju s te d  to  meet a l l  th e  r e ­

q u ire m e n ts , t ig h te n  th e  s p r in g  c o l l e t  
and c o l la r  s e c u re ly .  T ig h te n  th e  b e a r­
in g  cap screws and re p la c e  th e  gear 
h o u s in g  co ve r and t ig h te n  th e  b e a r in g  
cap and gear hous ing  co ve r screws secure­
l y .
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~
.o, Gear Clearance (Rq.2.07;1 

3.08 LooaUon of dears on VerUcal 
brhe shafts (Rq.2.oe) -

• 09 lilp•nt of Gears (Rq.Je.09) 

Jl-1 To cheok tor gear 01,,aranoe, looa-
Uon ot the gears on ~the 't'ertical 

4ri -ye shafts and the al11~ent ot the 
gears, remo"Ye the gear ltioueing co-Yer 
screws w1 th the 4,. regul.ail." sorew-dri ver 
ud remO"Ye the cover. 

K-2 While adjusting f'or th◄~ proper clear-
ance between the gears Jllounted on the 

nrtical drive shafts, taki, care that tm 
requirement cOYering the alignment or 
these geus with those in 'the housing is 
aet. It will be noted tha't it each of 
the vertical drive shaft giaars are lined 

Slow Speed 
Vertical Drive Shaft 

Spring Collet 

High Speed 
Vertical Drive 

No. 347 
Spanner 
Wrench 

Fig. 4 - Adjusting For c;ear Clearance 
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up with their associated gears in the 
housing the clearance requirement will 
au~omatically be met • 

M-3 Gear Clearance It the clearance be-
tween the gears is not satisfactory, 

determine whether the upper or lower 
gear is at fault and loosen the corres­
ponding clamping screws with the 3-1/2" 
cabinet screw-driver. Place the No. 346 
wrench in the oollar as shown in IPig.4 
and tighten or loosen the spring oollet 
with the No. 347 wrench as required. 
Tightening will increase and loosening 
will decrease the gap. Then tighten the 
clamping screws securely so that the 
shaft will not slip in \he bearing. 

M-4 Location or Gears on Shafts It the 
end of either shaft extends beyond 

the upper or lower surfaces or the gear 
mounted on it, raise the slow speed 
Yertical drive shaft or lower the high 
speed "Yertical drive shaft and then move 
the associated gear as outlined in M-3. 
It it is necessary to lower the high 
speed vertical drive shaft, it may be 
necessary to remove the eccentric coup­
ling as outlined in the section covering 
apparatus requirements and adjusting pro­
cedures tor vertical drive shafts and 
associated apparatus. After making the 
above adjustments, replace the eccentric 
coupling, check the location or the 
driving discs as outlined in the sec­
tions covering apparatus requirements 
and adjusting procedures tor sequence 
switches and power driven rotary selec­
tors. 

M-5 Alieent of Gears If the top and 
botom surfaces ot the vertical dr1 ve 

shaft gears are not in satisfactory 
alignment with the corresponding sur­
faces of the gears in the housing loosen 
the bearing cap screws, remove the gear 
clamping screws and adjust as outlined 
in M-3 above. Move the gears on the 
shaft until the requirements tor gear 
clearance, location of gears on the ver­
tical drive shafts and alignment of gears 
are met. 

M-6 After the gears have been satisfac-
torily adjusted to meet all the re­

quirements, tighten the spring collet 
and collar securely. Tighten the bear­
ing ce.p screws and replace the gear 
housing cover and tighten the bearing 
cap and gear housing cover screws secure­
ly. 
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