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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 159-725-701 
Issue 3-0, March, 1957 

Standard 

GEAR REDUCTION DRIVES, HORIZONTAL CONNECTING SHAFTS, 

AND ASSOCIATED BEARINGS 

REQUIREMENTS AND ADJUSTING PROCEDURE$ 

1. GENERAL 

1.01 This section covers gear reduction 
drives, horizont al c onnec t ing shafts, 

and associated bearings. 

1. 02 This sec t ion is reissued to revise the 
requirements covering lubrication and 

flushing, t o  add chec k methods t o  require­
ments, to revise t he li s t  of tools, gauges, 
and materials, to revise the proc edure cove.r­
ing leakage of s eal ed joint s, and t o  amplify 
the procedure for cleaning the interrupter 
drum. Detailed reasons for reis sue will be 
found at the end of the section. 

1.03 Referenc e shall be made to Section 
020-010-711 covering general requirements 

and definitions for additional information 
necessary for the proper application of the 
requirements listed herein. 

*l.04 Asterisk: Requirements are marked with 
an (*} when to check for them 

would necessitate dismantling or dismounting 
of apparatus, or would affect the adjustment 
involved or other adjustments. No check need 
be made tor these requirements unless the 
apparat us or part is made acc essible for other 
reasons, or its performanc e indicates that 
such a check is advisable, 

1.05 Freedom From Bind: A drive or motor 
shall be considered free from bind when 

it turns smoothly and evenly without exc essive 
t orque. 

1.06 Excessive vibration is that vibration 
which is audible or which is perceptible 

in the ironwork of the frame, and which may 
interfere with the proper operation of appa­
ratus mounted on the frame. 

1.07 Requirements and adjusting procedures 
for aligning the vertical shaft of the 

drive and the vertical drive shaft are covered 
in Section 159-735-701. 

l,08 Successful commutation for the purpose 
of this section may be said to have been 

attained if neither the brushes nor commutator 
are burned or injured in any ac ceptanc e test 
or in normal service to the extent that ab­
normal maintenanc ·e is required. The presenc e 
of visible sparking is not nec essarily evi­
dence of unsuccessful commutation. 

1.09 One of oil for the purpose of 
this section is the amount of oil discharged 

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

1.1 0 KS-16326 oil is an inhibited oil, where-+i 
as KS-2245 oil does not contain an in­

hibitor. The inhibitor will retard the for­
mation of organic acids, which would react 
with the oil to produce soapy compounds, or 
sludge, and impair lubrication. While the 
formation of acids is accelerated in the pres­
ence of copper or copper alloys, the inhibitor 
in KS-16326 oil is sufficient to give a serv·­
ice life of 5 years. To insure the 5-year 
interval when first changing to KS-16326 oil, 
it is important.that the gear cases and bear­
ing boxes be drained and flushed as covered 
in the requirements to eliminate acids and 
residues from the old oil. .J 

2. . 

GENERAL REQUIREMENTS 

2.01 The exterior surfaces of the 
gear cases, bearing housings, couplings, 

and adjacent· surfaces of the shafts shall be 
cleaned when necessary in accordance with ap­
proved procedures. 

2. 02 at Sealed Joints: Fig. l (A) , 
2(A) , and 3 (A} 

(a} All seals shall be unbroken and leak-
proof to the extent that the total ac­

cumulation of oil which leaks or seeps from 
all sealed joints of the gear case or a 
bearing housing shall not be sufficient to 
form one drop in 24 hours. When there is 
any question as to whether or not this re­
quirement is being met, the gear case or 
bearing housing may be observed over a pe­
riod of several days. If the accumulation 
of oil for the entire period averages one 
drop or more per day, the sealed joints 
shall be considered �satisfactory. 

(b} When necessary the joints shall be re­
sealed with KS-6824 sealing compound. 

(c) Shaft guards associated with 2-type or 
No. lOA shafts shall be sealed at the 

t ime of turnover, although they may not be 
sealed at the time the drive is assembled in 
t he shop • 
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SECTION 159-725-701 

2. 03 at Oil Closures : Figs. l (B), 
2 (B), and 3(B) 

(a) Oil closures shall not leak for at least 
24 hours after cleaning. After an in­

t erval of 24 hours, an inspection shall be 
made of the cleaned oil closures to deter­
mine whether or not they are leaking. Those 
found to be leaking shall be cleaned. If 
t he leaking is not due t o  dirt accumulat ing 
between the shaft and t he oil closure lips, 
as determined by cleaning and inspect ion, 
t he oil closure shall be considered unsatis­
factory. 

(b) On 31-type drives and. 5- , 6-, 8-, 9.-, 
and 12-type bearings t his may be caused 

by lack of clearance as covered in require­
quirements 2. 07 and 2. 43, respectively, 

WORM 
GEAR 

OIL 
CLOSURE 
LIPS 

WORM 
SHAFT 

(B) 

COVER 
MOUNTING SCREW 

Fig. 1 - Sealed Joint s and Oil Closures 
(All Drives Except No. 31A Drive) 

OIL 
CLOSURE 
LIPS 

CB) 

Fig. 2 - Sealed Joint s and Oil Closures 
(No. 30A and 31A Drives) 
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BEARING 
HOUSING COVER 

MOUNTING 
SCREW 

(B) 

COVER 

Fig. 3 - Sealed Joints and Oil Closures 
(5-, 6-, 8-, 9- and 12-type Bearings) 

DRIVE REQUIREMENTS 

2. 04 Lubricat ion 

� (a) The drive shall be filled with KS-16326 
oil to within t he following limits. 

(1) 6- as covered in 
and 1134-

Drives: Fig. 4 - With the drive in 
operation, the level of the oil shall not 
be higher than the center of t he oil sight 
glass, and shall not be lower than the 
bottom of the oil sight glass. 

Gauge by eye. 

Fig. 4 - Oil Level Limits 

MAX. OIL 
LEVEL 

MIN. OIL 
LEVEL 

6-, 7-, 8-, 30-, 34-, 1034-, and 
1134-t ype Drives 
(Except No. 6B, 6D, 6F, 6G, and 
7D Drives) 

(2) No. and 7D Drives Man-
ufactured With the Center Line of t he 

Oil Glass With the Center 
Line of t he Plate Cover: Fig. 5 - With 
the drive at rest, the -0il level shall 
not be higher than 1/32 inch above t he 
bottom of the oil sight glass, and not 
lower than the bott om of the oil sight 
glass. 

Gauge by eye. 

• 

• 

• 

• 

• 

• 

• 

Leakage 

KEY SHAFT 

and 7-type [except 
(a2)] 8-, 30-, 34-, 1034-, 

type 

OIL SICHT 

6B 6D 6F 6G 

Sight Coinciding 
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Fig . 5 - Oil Level Limi t s  

MAX. OIL 
LEVEL 

MIN • .  OIL 
LEVEL 

No . 6B , 6D ,  6F , 6G ," and 7D Drives 
( with c ent e r  l ines  of o i l  sight glass 
and plat e c over c o inc iding ) ( Se e  Fig . 7) 

Fig . 6 - With the drive in operat i on ,  
the o il level shall not b e  higher than the 
c ent er of the oil s ight glas s ,  and not 
lower than 1/4 inch ab ove the b ot t om of 
the oil s ight glas s .  

Gauge by eye . 

OIL SIGHT 

.i:· 

Fig . 6 - Oil Level Limi t s  

MAX. OIL 
LEVEL 

MIN. OIL 
LEVEL 

28- , 3 1- , 3 2- ,  and 33-type Drive s 

ISS 3-D, SECTION 159-725-7()1 

Not e : For a mixture of KS-2245 and 
KS- 16326 oils , the o i l  change int erval 
shall be 2 years . 

When first chang ing t o  KS- 16326 o i l  for  
drive s.previ ously operat ing with KS-2245 
o i i  or ·a mixture of KS-2245 and KS-16326 
oils , the gear cas e s  shall be  flushed 
with KS-16326 o i l  as c overed in require-
ment 2 . 05 .  .J 

MECHANISM 

EARLIER OIL SIGHT 

LATER OIL SIGHT 

f'ILLING PLUG 

SHAFT 

COUPLING 
HEAD 

Fig . 7 - Gear Case - Earli e r  and Lat e r  Oil  
Sight Levels 

( b )  Rec ommended Lubricat i on Int erval s  ., 2 .  05 

( 1 ) Periodic  inspec t i ons shall be made t o  
insure that the o il level i s  kept 

within the se  l imi t s . 
· 

No t e : Where drive s are operat ing with 
KS-2245 o il , e i ther KS-2245 or KS-16326 
oil may b e  adde d  as ne c e s sary to maintain 
the oil level unt il the changeover t o  
KS-16326 oil  has b e en made . 

Caut i on :  Exerc i s e  care whi l e  
the o il to the o i l  l evel be­
above the maximum l evel 

aft e r  it  has had t ime t o reach i t s  t rue 
l evel. 

( 2 )  Af t e r  turnover ,  i t  i s  rec ommended that 
the o il be drained off , examined , and 

the gear cas es  f illed with KS-16326 oil  
to  the  l evels c overed ip ( a )  at  the  fol­
l ow�ng • .  int ervals . 

Drive s operat ing with KS-2245 oil  
Drives operat ing with KS- 16326 oil 

2 years 
5 years .J 

( a )  Before The ge�r case shall be  
drained and ref ille d with KS- 16326 o il .  

Foll owing thi s , t h e  drive shall be  operat ed 
under power for  a minimum of 5 minut e ·s ,, the 
gear case drained ,  and again ref illed with 
KS- 16326 o il as c overed in requirement 2 . 04 .  

( b )  Aft er  Turnover 

( 1 ) Where KS-2245 o i l  o r  a mixture of 
KS-2245 and KS-16326 o i l s  has b e en in 

us e ,  the gear case shall b e  drained and 
ref illed with KS- 16326 o il .  Foll owing 
thi s , the drive shall be operat ed under 
power f o r  a minimum of 15 minut es , the 
gear case drained and again ref illed  with 
KS- 16326 o i l  as c overed in requirement 2 . 04 .  

( 2 )  Where KS -16326 o i l  has b e en i n  us e ,  
the g ear case shall be drained and the 

oil examine d .  The gear case shall then b e  
ref illed w i t h  KS-16326 o i l  as c overed in 
requi rement 2 . 04 ,  unl e s s  c ondit i ons , such 
as exc e s s ive dirt and sediment , which give.J 

Page 3 

(3) 28-, 31-, 32- 1 and 33-type Drives: 

4 

replenish-
.=.in:,:,g"'-_,__ ____ ,._p"""r"'"ev"'"e"'"'ncc..t"--_______ _ 
ing specified 

Flushing 

Turnover: 
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SECTION 159-725-701 

evidence of impaired lubricat ion ,  are ob­
served. In such instances only , it will 
be necessary t o  ref i ll the gear case with 
KS-16326 o il ,  and operate the drive under 
p ower for a minimum of 15 minutes , follow­
ing whi c h  the o il shall again be drained , 
and the gear case ref illed with KS-16326 
oil. 

(3) If the oil i s  drained from the gear 
case and immediat ely ref i lle� ,  it will 

not be nec e s sary t o  s t op t he drive. 

2.06 Rec o rd of Lubricat i on and 
During the period o f  installat i on ,  a 

re c o rd shall be kept by dat e of the flushing 
out of the gear cas e s  and of the o i l  re­
plac ement s ,  and thi s rec ord shall be  turned 
over to the t elephone c ompany with the equip­
ment . 

2.07 Clearance Between the Shaft and the Oil 
Closure of Gear Case Covers : 

Fig. 8 ( A )  - The clearanc e betwe en the shaft 
and the oil clo sure lips of g ear cas e c overs 
shall be 

Tes t  - Min 0 . 003 inch 
- Min 0.005 inch 

�Use the No. 74D gauge or R-1026 gear cas e 
sett ing t ool. 

T o  che ck thi s requirement , pro c eed as f ol­
lows . Stop the drive . Where a mot or is c on­
nected  to the remove the c oupling 
guard , if provided , and remove the mot o r  by 
lo o sening the mot or clamp and backing off the 
mot or .  Remove the l eather c oupling washer .  
Loo s en the c oupling head setsc rews us ing the 
proper wrench. Remove the c oupling head . 
Where a 2- or shaft is  c onnec t ed t o  
the remove the guard mount ing screws . 
with the 4- inch regular s crewdriver ,  or lo o s en 
the s crews with the No . 344 s c rewdriver and 
remove them with the 3- inch cabinet sc rew­
dri ve r ,  and.slide the guard back on the shaft. 
When with the No . 74D rotat e 
the shaft sl owly by turning ei.ther the shaft 
or the mot or c oupl ing by hand. At the same 
t ime at t empt to ins ert the 0.003- inch blade of 
the gauge between the shaft and the oil  clo­
sure lips at f our point s 90 degre e s  apart 
around the shaft . · When with the 
R-1026 case slide ·the t o ol 
over the end of the shaft int o the spac e be­
tween the shaft and the o i l  closure lips . 
When checking the clearance where the drive 
shaft is c onnected  t o·a c onnect ing shaft , re­
move the shaft c oupling as c overed in 3 . 01. 
Aft e r  checking the requi rement , reas sembl e  

l.the part s ,  unle s s  readjustment i s  require d .  

2.08 Freedom of of 
Fig . 8 ( B )  - The gearing shall be free 

from bind in any p o s i t ion of the gears about 
their axe s . 

2.09 Fre edom of of Mot or : The 
motor shall be free from b ind in the 

bearings due to poor alignment with the worm 
shaf t .  

Page 4 

OIL CLOSURE 
LIPS 

WORll.4 SHAFT 

Fig. 8 - Clearance Between Shaf t and Oil  
Closure Lips 

2 . 10 Locat i on of on Drive 
Shaft : Fig. 9 ( A )  - With the mo t o r  

st opped , t h e  clearance between the c oupl ing 
ass embly on the drive shaft and the gear case  
c over shall b e  

Min 1/8 inch 

Gauge by eye . 

Not e : The end play of the drive shaft 
need not b e  taken int o cons iderat i on when 
checking this requirement . 

COUPLING ASSEMBLIES 

COUPLING ASSEMBLY 

WORM CASE 
HOUSING 

(A) 

MOTOR 

MOTOR 
STOP 

MOTOR 
FOOT 

Fig. 9 - Relationship Between Mot o r  and 
C oupling Ass embly 

2 . 11  Horiz ontal Distance Between 
on Drive Shaft and Mot o r  

Fig . 9 ( B )  - The f inished surface o f  the mot or 
st op shall b e  2-23/32 inches 'Z3/64 inch in a 
horiz ontal line from the face of the coupling 
ass embly mount ed on the drive shaft.  

Us e the 12-inch c omb inat i on square . 

• 

• 

• 

• 

• 

• 

• 

Flushing: 

Lips 

Readjust 

drive, 

1O-type 
drive, 

checking gauge, 

checking 
gear setting tool, 

Operation Gearing: 

Operation 

WASHER----

Assembly 

Coupling Assembly 

(C)-..,._--t 

(8)-----....-. 

Coupling 
Stop: 
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T o  che ck the requirement , l o o s en the mot or +i 
clamp and remove the motor.  Remove the 
l eather washer f rom the coupl ing head. Lo osen 
the clamp of the combinat ion square, place the 
l ong side  of the head on a flat surface, and 
adjust the posit ion of the blade in the slot  
s o  t hat the end is f lush with the l ong side of  

·the head . Then t ight en the blade se curely in 
plac e .  Plac e the l ong s ide of the head against 
the fac e of the c oupl ing and che ck the distance 
from the fac e t o  each motor stop as shown in 
Fig . 10 . Revolve the c oupl ing a half turn and 
recheck the distanc e .  Aft er che cking the re­
quirement , remount the mot or, unl e s s  readjust­
ment s are required • 

HEAD OF COMBINATION SQUARE 

DRIVE 
COUPLING 
ASSEMBLY 

IZ"C.OMBINATION 

0 

Fig . 10 - Method of Che cking Horiz ontal 
Distance  Between C oupl ing 
As s embly and Motor St op 

2.12 Mot or Locat i on : 
Fig . 9 ( C )  - The fac e of the c oupl ing 

ass embly on the drive motor shaft shall be set  
with i t s  fac e l o cat e4 2-7  /16 inche s ± 1/64 inch 
from the finished end of the mot or  feet . 
Us e the 12- inch c ombinat i on square . 

To che ck the requirement , l o o s en the mot or clamp +i 
and remove the mot or from the bracket , plac e the 
l ong side of  the head of the c ombinat i on square 
against the fac e  of  the c oupl ing , and sl ide the 
blade of the square through the slot of the head 
unt i l  the end of the blade t ouches the f inished 
surface of the mot or f o o t  as shown in Fig . 1 1 .  
Revolve the coupling a half turn and re check 

·the distanc e .  Aft e r  checking the requirement , 
remount the mot or,  unl e s s  readj ustment s are 
require d .  .J 

ISS 3 .. 1), SECTION 159-725·701 

MOTOR 
COUPl.ING 
ASSEMBLY 

HEAD OF COMBINATION 
SQUARE 

BLADE OF 
COMBINATION 
SQUARE 

Fig. 11 - Method of Checking Mot or Coupling 
Head Locat ion 

2.13 Horiz ontal Shaft 

( a )  All Drives : The horizontal c onne cting 
shafts of the drives shall be approxi­

mat ely parall e l  t o  the  front of the  frame 
and approximat ely l evel • 

Us e the No . 66D gauge, the No . 74D gauge , 
R- 13 13 fishl ine , R-8550 s t e e l  s cal e , and 
R-1258 bench level. S e e  (d). � 

( b )  Drives Conne c t e d  a 3- or a 
Shaft Fig . 12 ( A) 

Nei ther the horiz ontal nor the vert i cal off­
set betwe en the ends of the shaft s  of two 
drive s or of a drive and a mo t or c onne c t e d  
b y  a 3- or a 6-type shaft shal l exc eed 
1/32 inch per l inear foot of c onne c t ing 
shaft and in no case shall  the t otal offset 
exc eed  1/8 inch . 
Us e the No . 66D gaug e , the No . 74D gauge , 
R- 1313 f i shl ine , R-8550 s t eel scal e , and 
R- 1258 bench l evel . S e e  ( d ) . � 

CONNECTING SHAFT 

CENTER LINES OF TWO DRIVE SHAFTS 
OR OF A DRIVE AND A MOTOR SHAF1 

Fig . 12 - Relat i onship Between 3- and 
6-type Shaft s  

!:'age 5 

HANDLE 

Coupling Assembly 

12• COt.talNAi'ION 
sQUARt 

Alignment 

by 6-type 
(High-speed Shafts): 
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SECTION 159-725 .. 701 

( c ) Drives Connected a or No. lOA 
Shaft Fig. 13 ( A) -

Neittier the hortzontal rior the vert i cal off­
set between the ends of the shaft s  of two 
drives c oI}ne cted, 'Py a 2-type or No. lOA 
shaft sha11 exc eed  1/8 inch per linear f o ot 
pf c onne c t ing shaft, and in no case shall 
the t otal offs et  exc e e d  l/4 inc h .  

Us e the No . 96D gayge ,  R-1313 tishline , 
R-8PQO st e el soale, and �-1268 bench level.  

� S e e  ( d). 

(A) 

GONN�<;TIN(; 

Fig. 13 - Relat i onship Between 2-type or 
No . lOA Shaft s  

r+ ( d )  When shafts of and 8-
. drives c onnec t ed a 3- or a 

plac e bench 
level on the top side of the conne c t ing shaft 
and note  the posit  ion of the bubble . If it i s  
oent er.ed the shaft shall be  cons idered level. 
If the bubble is not c entered place under 
one end of the level , the 0,015-inch blade 
of tne No . 66D gauge for shaf t s  4 f eet 
or le ss  in length, the 0 . 012-inch blade of 
the No . 74D gauge for shaf ts 5 feet  in 
length ,  or the Q , 010- inch blade of the No . 74D 
gauge for  shafts 6 feet  in length.  When che ck­

shafts of drives c onne c t ed and 
No . lOA follow the same methods , ex­
c ept blade of the No . 66D 
gauge i s  used, for shaf t s  2 feet or le ss in 
length; the 0,040-inch blade for  3-f o ot 
shaft s; the 0,031-inch blade for 4-foot  
shaft s: the Q. 025-inch blade for 5-foot  

SIDE COVER 

r+ shaf t s ;  and the o. 020-inch blade f or 6-foot 
shafts. If the bubble i s  c·ent ered , the 
shaft is sat i sfac t orily leveled .  Then 
fast en a pi e c e  of R- 1313 f ishline around the 
side c over of the end drive and s t re t c h  it 
around the front of the frame so that it  
will be at the same level as the c onnect ing 
shaft , fast ening the other end to the mot or.  
Plac e two  wooden blo cks (2  by 6 inche s )  o r  
two c ondens er dummi e s  of the same c r o s s  s e c ­
t i on,  between the two end channels s o  that 
the lines will c l ear the protruding ends of 
the drives .  See Fig, 14. Measure the hori­
z ontal distance from the f ishline to the 
c onnect ing shaft by using the R-8550 s t e el 
scale . If the di.stanc e s  are within tho se  
specifie d ,  the shaft s shall be  c onsidered 
parallel t o  the front of the frame . Art er 
checking the requirement remove the . f i shline 

L+ and blo cks. 

INTERRUPTER REQUIREMENTS 

2 . 14 the Drum : The in­
t e rrupter  drum shall be kept free  of 

dirt and oil or dep o s i t  due to sparking at 
the brushe s .  

· 

2.15 Pos i t ion of Brush Fig . 15 ( A )  -
With the brush f inger rest ing on the 

brush , there shall be a clearance  between the 
brush f i nger and i t s  stop . 

Gauge by eye . 

2 . 16 Brush Fit : Fig . 15 ( B )  

( a )  Brushe s  shall not b ind i n  the ir holders , 
ne ither shall they be lo o s e  enough t o  

cause  p o o r  c ommutat ion.  

( b )  Brushe s shall b e  s o  f i t t e d  as t o  insure 
suc c e s sful c ommutat i on .  

2 . 17 of the Drum : 
Fig . 15 ( C )  - The e c c entri city of the 

int errupter drum shall not exc e e d  0 . 005 inch . 

Gauge by eye . 

MOTOR 

BLOCK 
CHECK REQUIREMENT HERE 

Fig, 14 - Method of Che cking Alignment of Shaft Conn e c t e d  Drive s 
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(Low-speed Shafts); 

. ~HAFT -- --- Cleaning Interrupter 

checking 6-. 7-. Finger: 
type 

connecting shaft, 
- by 6-type 
the R-1258 

ing by 2-type 
shafts, • 

--~t~h_a_t . ..=ct~h-e-· 0.062-inch Eccentricity Interrupter 
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(C) 
INTERRUPTER DRUM 

CA) 
STOP 

Fig. 15 - Lo cation of Interrupter Brush 

2. 18 Brush Tension: Fig. 15(D) -
When the inside edge of the brush finger 

co incides with the upper corner of the brush 
holder, as gauged by eye, the tension of a 
brush finger, measured parallel to the length 
of the brush at a point in line with the face 
of the brush nearest the end o f  the brush 
finger, shall be 

Min 87. 5 grams 
Max 137. 5 grams 

Use the No. 70J gauge. 

ALARM MECHANISM REQUIREMENTS 

2. 19 Run and Alarm With the 
asso ciated moto r at rest, the stop alarm 

contact shall make, and with the motor running 
up to speed, the run alarm contact shall make. 
In the midposition, it is permissible for the 
two contacts to o verlap, but only for a small 
range of speed. 

Cast Alarm Mechanism 

2. 20 Contact Pressure 

(a) Fig. 16(A) - With the motor running 
up to speed, the pressure between the 

run alarm contact and the operating spring 
contact shall be 

Test - Min 35 grams, Max 60 grams 
- Min 40 grams, Max 60 grams 

Use the No. 68B gauge. 

(b) Fig. 16 (B) - With the motor stopped , 
the pressure between the stop alarm 

contact and the operating spring contact 
shall be 

Test - Min 35 grams, Max 70 grams 
- Min 40 grams, Max 70 grams 

Use the No. 68B gauge. 

2. 21 Tension: Fig. 16 (C) - With the 
run alarm contact open, the contact 

spring shall rest on its associated stop 
spring as close as practicable to the end of 

ISS 3-D, SECTION 159-725-701 

the spring nearest the contact with a tension 
o f  

Test - Min 75 grams 
- Min 87. 5 grams 

Use the No. 70J gauge. This tension shall 
be measured at the contact • 

HOUSING 

SPRINGS 

ALARM 
CONTACT 
SPRING 

(D) 

( F) 

PIN 

ARM 

Fig. 16 - Cast Weight-type Alarm Mechanism 

2. 22 Contact Fo ll·ow: Fig. 16(D) - With the 
motor stopped and with the end play of 

the motor worm taken up to ward the motor 
coupling, there shall be a follo w of the stop 
alarm contact of  0.005 inch. 

Gauge by eye. 

2.23 Contact 

(a) Fig. 16(E) - With the motor running up 
to speed, the separation between the 

stop alarm contact and the operating spring 
shall be 0.010 inch. 

Gauge by eye. 

(b) With the motor stopped, the separatio n 
between the run alarm contact and the 

o perating spring shall be 

Min 0. 015 inch 

Gauge by eye. 

The thickness of the contact spring is 
0. 018 inch. 
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Readjust 

Finger 

Stop Operation: 

Weight-type Requirements 

Readjust 
Separation 

Readjust 

Spring 
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2.24 Pin Pressure: Fig. l6(F) -
With the motor running up to speed the 

plunger pin shall not touch the pins on the 
weight arms with sufficient pressure to cause 
it to rotate. 

Gauge by eye. 

Alarm Mechanism 

*2. 25 Contact Pressure 

(a) Fig. l7(A) - With the motor running 
up to speed, the pressure between the 

run alarm contact and the operating spring 
contact shall be 

Test - Min 35 grams, Max 60 grams 
- Min 40 grams, Max 60 grams 

Use the No. 68B gauge. 

(b) Fig. 17(B) - With the motor stopped, 
the pressure between the stop alarm 

contact and the operating spring contact 
shall be 

Test - Min 35 grams, Max 70 grams 
- Min 40 grams, Max 70 grams 

Use the No . 68B gauge. 

*2. 26 Tension: Fig. 17(C) - With 
the run alarm contact open, the co ntact 

spring shall rest on its asso ciated stop 
spring as close as practicable to the end of  
the spring nearest the contact with a tension 
ot 

Test - Min 75 grams 
- Min 87.5 grams 

Use the No. 70J gauge. This tension shall be 
measured at the contact. 

*2. 27 Contact Fo llow: Fig. 17(D) - With the 
motor stopped and with the end play of 

the motor worm taken up toward the motor 
coupling, there shall be a follow of the stop 
alarm contact of 0.005 inch. 

Gauge by eye. 

*2.28 Contact 

(a) Fig. 17(E) - With the moto r  running 
up to speed the separation · between the 

stop alarm co ntact and the operating spring 
shall be 0.010 inch. 

Gauge by eye. 

(b) With the moto r stopped, the separation 
between the run alarm contact and the 

operating spring shall be 

Min 0.015 inch 

Gauge by eye. 

The thickness of the contact spring is 
0.018 inch. 
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DISC 

SHAFT 

STOP 
SPRING 

STOP 
ALARM 
CONTACT 
SPRING 

c ROSS 
HEAO 

SPRING 
MOUNTING 
BRACKET 

Fig. 17 - Link-type Alarm Mechanism 

*2.29 Cross Head Position With Motor 
Fig. 17(F) - With the motor running up 

to speed, the cross head shall rest against 
the end of the shaft, and there shall be a 
perceptible clearance between the button and 
the cross head. 

Gauge by eye. 

2.30 Position of A:rms With Motor 
Fig. 17(q) - With the motor stopped, 

the arms shall rest on the cross head. 

Gauge by eye. 

SHAFT AND BEARING REQUIREMENTS 

2.31 Lubrication o f  Fig. 18(A) 

(a) The bearing shall be filled with 
KS-16326 oil to within the following. 

limits. With the shaft at rest the o il 
shall not be higher than 1/32 inch below the 
top o f  the oil sight glass and with the 
drive in.operation the oil shall not be 
lower than 1/32 inch above the bottom of the 
o il sight glass. 

r> (b) Recommended Lubrication Intervals 

(1) Periodic inspections shall be made to 
insure that the oil level is kept 

within these limits. 

• 

• 

• 

• 

• 

• 

• 

Plunger 

Li_Ilk:-type Requirements 

Readjust 

Readjust 

Sprin,,_g.__ ___ _ 

Running: 

Readjust 

Stopped: 

Separation 

Bearings: 
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• 

• 

• 

• 

• 

Note: Where drives are o perating with 
KS-2245 oil, either KS-2245 or KS-16326 
o il may be added, as necessary, to main­
tain the oil level until the change over to 
KS-16326 oil has been made. 

Caution: Exercise care while 
the oil to the oil level 

abo ve the maximum level after 
it has had time to reach its true level. 

(2) After turnover, it is recommended that 
the oil be drained off, examined, and 

the bearing housing filled with KS-16326 
oil to the levels covered in (a) at the 
follo wing intervals. 

Drives operating with KS-2245,,.-oil 
Drives operating with KS-1632EMlil 

2 years 
5 years 

Note: For a mixture of  KS-2245 and 
KS-16326 o ils, the oil change interval 
shall be 2 years. 

When first changing to KS-16326 o il for 
drives previously operating with KS-2245 
oil or a mixture o f  KS-2245 and KS-16326 
oils, the bearing housing shall be flushed 
with KS-16326 o il as covered in require­
ment 2. 32. 

BEARING BRAGKET 

OIL SIGHT 
GLASS 

I" 

32 

I" 

32 

(A) 

ALIGNING SCREWS 

Fig. 18 - Oil Level Limits of 
Bearing Housing 

(a) Before Turnover: The bearing housing 
shall be drained and refilled with 

KS-16326 o il. Following this the drive 
shall be operated under power for a mini ­
mum of 5 minutes, the bearing housing 
drained, and again refilled with KS-16326 
oil as covered in requirement 2. 31. 

ISS 3-D, SECTION 159-725-701 

(b) After Turnover: 

(1) Where KS-2245 oil or a mixture_of 
KS-2245 and KS-16326 oils has been 

in use, the bearing housing shall be 
drained and refilled with KS-16326 oil. 
Fo llo wing this; the drive shall be op­
erated under po wer for a minimum of 15 
minutes, the bearing ho using drained, 
and again refilled with KS-16326 o il as 
co vered in requirement 2. 31. 

(2) Where KS-16326 oil has been in use, 
the bearing housing shall be drained 

and the o il examined. The bearing hous• 
ing shall then be refilled with KS-1632G 
o il as covered in requirement 2.31, un­
less conditions such as e xcessive dirt 
and sediment, which give evidence of im­
paired lubrication, are observe d. Iri 
such instances o nly, it will be ne ces­
sary to refill' the bearing housing With 
KS-16326 oil and operate the drive under 
po wer fo r a minimum of  15 minutes, fol­
lowing which the oil shall again be 
drained and the bearing housing refilled 
with KS-16326 o il. 

(3) If the oil is drained from the bear­
ing housing and immediately re­

filled, it will not be necessary to stop 
the drive. 

2. 33 Lubrication of Shaft 

(a) Couplings shall be adequately lubri­
cated with No. 1 Marfak grease applied 

to the follo wing coupling parts. 

Bearing Surfaces of the Coupling Pins -
Fig. 19 (A) 

All Surfaces of the Coupli�g Blocks 
Fig. 19(B) 

Slots of Coupling Head - Fig. 19(C) 

The couplings shall be taken apart, the parts 
cleaned, and then lubricated by applying a film 
of the grease to the specified surfaces. 

SETSCREW 
OR NO.O TAPER PIN 

2 TYPE 
SHAFT 

Fig. 19 - 2-type Shaft Coupiing 
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replenish-
ing prevent being 

specified 

• 

2.32 Flushing Bearing Housing 

SLOT--~ 

lCl-----1 

COUPLING 
BLOCK · 

· 2-type Couplings 

OF DRIVE 
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(Q) Lubrication Intervals: 
After turnover, it is reco mmended that 

t�e parts listed in requirement (a) abo ve be 
lubricated at 2-year intervals. This inter­
val may be extended if periodic inspections 
have indicated that local conditions are 
such as to insure that requirement (a) will 
be met during the extended interval. 

2. 34 Lubrication of No. lOA Shaft 

(a) Before assembling the coupling in place 
on the shaft, the parts shall be tho r­

oughly cleaned and then coated with a film 
of KS-6438 oil. 

(b) Fig. 20(A) - The felt oil retaining 
pads shall be saturated with KS-6438 

oil. 

(c) After turnover and with the shaft 
stopped the following points shall be 

adequately lubricated with KS-6438 oil. 

Bearing Surfaces of the Coupling Pin -
Fig. 20(B) 

Coupling Blocks - Fig. 20(C) 

Slots of Coupling Head - Fig. 20(D) 

When lubrication is necessary, two dis­
charges of oil shall be applied to each 
coupling block. 

I 
I 

I 

COUPLING BLOCK 

<Cl 

COUPLING PIN 

(0) 

\ I 
I I 
.__,, 

FELT OIL 
RETAINING PAO 

OIL HOLE 

CA) 

COUPLING HEAD 

NO. IOA SHAFT 

CENTERLINE OF SHAFT 

Fig. 20 - No. lOA Shaft Coupling 
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(d) Recommended Lubrication Intervals: 
After turnover, it is recommended that 

the parts listed in requirements (b) an\i 
(c) be cleaned and relubricat,ed at intervals 
of one year. This interval may be extended 
if periodic inspections have indicated that 
lo cal conditions are such as to insure that 
requirements (b) and (c) will be met during 
the extended interval. 

2. 35 Record of Lubrication 
During the period of installation, a 

re cord shall be kept by date of flushing of 
the bearing housings, of oil replacements, and 
the lubrication of 2-type and No. lOA shaft 
couplings, and this record shall be turned 
o ver to the telephone company with the equip­
ment. If no lubricatio n o r  flushing has been 
done it shall be so stated. 

*2. 36 of 3- and Shafts: 
Shafts shall be straight.within . 005 

inch throughout their entire length. Any bow 
shall be at least 2 feet in length. 

Use the R-8550 steel scale or the R-1653 
straight edge and No. 74D gauge. 

�To check this requirement, hold the R-8550 
steel scale against a fixed surface and move 
the scale toward the shaft until the scale 
just touches the high spot at the point pf 
maximum bow. Revolve the shaft slowly by 
hand. The amount of bow may be detected by 
noting the maximum gap between the scale and 
the periphery of the shaft. Another method 
of checking the bow is to hold the R-1653 
straight edge alongside the shaft, and with a 

l+No. 74D gauge, determine the amount of bow. 

2. 37 of and No. lOA 
Shafts: With the shaft rotating, the 

total movement of the 2-type and No. lOA 
shafts measured in a horizontal direction 
shall not exceed 1/8 inch. 

Use the R-8550 steel scale. and gauge by eye. 

�To check this requirement, proceed as follows. 
Check that the requirement covering lateral 
play in the co upling is met. Then hold the 
end of the R-8550 steel scale against the 
shaft at the point of maximum eccentricity as 

l+shown in Fig. 21. 

2.38 End of and No. lOA Shafts: 
Fig. 22(A) and 23(A) - The coupling 

heads shall be so mounted on the shaft that 
with all the end play of the associated ap­
paratus taken up in a direction to wards the 
coupling, the gap between the coupling blocks 
and the slots shall be 

Min 0. 005 inch 
Max 0.010 inch 

Use the No. 74D gauge. 

• 

• 

•• 

• 

• 

• 

• 

• 

Recommended 

Couplings an,d Flushing: 

/ 

Straightness 6-type 

Eccentricity 2-type 

(8) ___ __, 

,---, 
\ I 
I I 
I I-
I I 

Play 2-type 
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• 

• 

WOObEN 
81..0CK 

STEEL SCALE 

Fig. 21 .. Method of Checking Eccentricity 
ot 2-type and No. lOA Shafts 

SHAf!''r Of" DR I VE 

Fig. 22 - Location of 2-type Shaft Coupling 

2. 39 Lateral of Fig. 22(B) 
and 24(A) - There shall be some lateral 

play of the coupling in any direction at right 
angles to the length of the shaft but this 
lateral play shall be 

At Turnover - Max 0. 010 inch 
After Turnover - Max 0. 020 inch 

Gauge by eye and feel. 

ISS 3-D, SECTION 159425-701 

· OOlJl5LINC. BLOCK 

,,.--, I I 
i \ 

"'"' I 
I I 

I I 

1 J 
L.l 

Fig. 23 - Location ef No. loA Snaft Coupling 

OIL HOLE 

COUPLING BLOCKS 

Fig. 24 - Lateral Play of Nb. lOA Shaft 
Coupling 

.J 2. 40 End of 3- and 
Fig. 25(A) - The coupling heads shall 

be so mounted on the shaft that there shall 
be some end play, but this end play sha11 be 

Max 3/64 inch 

Gauge by eye and by feel. 

COUPLING 

SHAFT OF" DRIVE CA) 

Fig. 25 - Location of Shaft Couplings Of 
3- and 6-type Shafts 

2.41 of Bearings shall 
be rigidly fastened to the frame. 

Gauge by feel. 

2. 42 of Bearings shall 
be so aligned that the associated shaft 

shall be free from bind and excessive vibra­
tion. 

Gauge by feel. 

Page 11 

- I 

Play 6-type . Shat.ts,: 

Play Couplings: Mounting Bearings: 

Alignment Bearings: 
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2. 43 Oil Closure Clearance: Fig. 26(A) -
The clearance between the oil closure 

lips and the shaft shall be 

Test - Min 0. -003 inch 
- Min 0. 005 inch 
. 

Use the No. 74D gauge. 

r+To check the requirement, rotate the shaft 
slowly by hand and at the same time attempt 
to insert the 0. 005-inch blade of the No. 74D 
gauge between the shaft and the oil closure lips 

L.at four points 90 degrees apart around the shaft. 

INNER 
SLEE 

OIL 
CLOSURE 
LIPS 

CA) 

CAl 

Fig. 26 - Oil Closure Clearance of Bearings 

3. ADJUSTING PROCEDURES 

3. 001 List of and Materials 

Code or 
No. 

Tools 

245 3/8- and 7/16-inch Open 
Double-end Flat Wrench 

--+246 1/2-inch Open Single-end Flat 
Wrench 

295 5/16-inch Bristo Setscrew 
Wrench 

296 3/8-inch Bristo Setscrew 
Wrench 

344 Offset S.Crewdriver 

3 58 Cleanin� Tool 

388A 3/16- and 1/4-inch Open 
Double-and Off set Wrench 

431A Oil Gurt 

453A Swivel Spanner Wrench 

485A Smooth Jaw Pliers 

KS-6367 7/16- and 5/8-inch Open 
Double-end Flat Wrench 

KS-6737 1/4-pint Screened FUnnel 

KS-7782 Parallel Jaw Pliers 
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Code or 

KS-8097 1/16- and 5/8-inch Offset Box 
Wrench 

--+KS-14164 Brush 

R-1005 Jewelers Screwdriver 

R-1021 1/2-inch Flat Brusq 
(Or replaced 
1/4-inch round} 

--+R-1026 Gear Case Setting Tool 

R-1051 

R-1060 

R-1317 

R-2485 

--+R-2593 
(or replaced 
R-2382) 

R-2812 

R-5850 

R-6440 

R-8950 

--

66D 

68B 

--+70J 
(or replaced 
70E) 

74D 

R-1258 

R-1653 

R-8550 

6-inch Pillar File 

Putty Knife 

5/8-inch Offset Hex. Socket 
Wrench 

5/32-inch Allen Socket Screw 
Wrench 

7/8- and 1-1/16-inch Open 
Double-end Flat Wrench 

3/16-inch Allen Socket Screw 
Wrench 

5/8- and 3/4-inch Open Double­
end Offset Wrench 

3/8-inch Square Box Wrench 

Rubber Syringe 

Small Stiff Brush (typewriter 
brush} 

Impact Goggles 

4-ounce Riveting Hammer 

6-1/2-inch P-long-nose Pliers 

No. 565 L. D. Starrett 5/32-
inch Pin Punch 

3-inch Cabinet Screwdriver 

4-inch Regular Screwdriver 

Electric Fan 

Puller, Grip-0-Matic Owatonna 
No. 1001 

Thickness Gauge Nest 

70-0-70 Gram Gauge 

0-150 Gram Gauge 

Thickness Gauge Nest 

6-inch Adjustable Bench Level 

3-foot Steel Straightedge 

6-inch Steel Scale 

12-inch Combination Square 

• 

• 

• 

• 

• 

• 

• 

Spec No. Description 

Readjust 

T·ools, Gauges, 

Spec Description 

Gauges 
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Code or 
No . 

Mat erials 

KS-2423 

KS-6438 

KS-6824 

KS-7860 

KS-8372 

KS- 14666 
( or replaced 
D-98063 ) 

KS-16326 

P.-29094 

P-29095 

R-1313 

Cloth 

O i l  

Seal ing C ompound 

Pet roleum Spirit s  

Stabilized  Tri chloro ethylene 

Cleaning Cloth 

Oil  

Washer ( 0 . 005- inch thi ck ) 

Washer ( 0 . 010-inch thi ck )  

Fi shline 

Flat Piec e of Hardwoo d  ( f or 
s t i rring s ealing c ompound ) 

Marfak No .  l Grease 

Pro-t ek ( E . I .  DuPont de 
Nemours & C o . , Inc . ) or 
Practi.-Kreme ( Pract i  Labora­
t ori e s ) 

Re c eptacles ( f or drained o i l )  

No . 0000 Sandpaper or Equiva­
lent Abrasive Cloth 

Shellac 

To othpicks , Hardwo o d ,  Flat 
at One End and Po int ed at 
Other 

Touch Up Paint ( to match 
apparatus ) 

Wire and Block ( f or support­
ing drive shaft ) 

ISS 3-·D, SECTION 159-725-701 

3 . 003 When removing the KS-6824 seal ing c om­
pound from a s ealed part , it is advis­

abl e t o  use  the  goggles  t o  prevent flying 
part i c l es of the c ompound g e t t ing in the eye s . 

3 . 004 If , f o r  any reas on, it is nec e s sary t o 
remove the oil sight, remove it with 

the No . 453A wrench and replac e the gasket s 
by new gasket s as c overed in Se ction 159-725-801. 

GENERAL PROCEDURES 

� 3 . 01 ( Rq 2 . 01 )  

( 1 )  Gear Cas e s  Re­
move oil and dust from the gear case s 

� and bearing hous ings with a KS-14666 clean­
ing cloth mo i s t ened with KS-7860 petroleum 
spirit s .  

( 2 ) General : Clean all moving part s as 
follows. Wrap a KS-2423 cloth tight ly 

around the No . 358 c leaning tool in a 
spiral manner s o  that one end of the tool 
i s  c ompl et ely c overed with the cloth.  In 
this way the cloth will c over about one half 
the length of the t oo l ,  and the l o o s e  end 
can be held in the hand or ti ed  with a p i e ce 
of string . Mo i s t en the cloth with KS-7860 
petroleum spiri t s  and hold the t ool so that 
the flat port i on of the cloth c overed end of 
the tool pre s s e s  firmly against the surface 
t o  be cleaI).ed • 

( 3 )  and No . lOA Shaft 
With the shaft at res t ,  remove the guard 

over the c oupling and lo o s en the s etscrews 
with the No . 295 Bristo s e t screw wrench or 
R-2485 Allen s ocket s crew wrench , or where the 
c oupling head is pinned to the shaf t , drive 
out the tapered pin us ing the 4-ounce rivet­
ing hammer and the 5/32- inch pin punch . 

( 2 required ) 
Wooden Blocks ( 2  by 6 inche s ) 
or Condenser Dummi e s  ( Se e  3 . 13 )  

Plac e a p i e c e  of wire around the shaft and 
fasten the wire to the frame , or place  a 
wooden blo ck under the shaft in order t o  
support it and prevent ·strain o n  the other 
coupling , and then shift the·· c oupling head 
back on the shaft . If more c onveni ent , the 
shaft may be remove d .  Clean the parts of 

Wo oden Block ( f or support ing 
the hands) ( Se e  3 . 37 )  

3 . 002 Before stopping a drive t o  make any of 
the inspect i ons or readjustment s spe c i­

f i e d  here in , ascertain whether i t  i s  neces­
sary to  make any of the ass o c iat e d  c i rcui t s  
busy.  Make busy c ircuits s o  affe c ted , in tha 
approved manner.  If  two c orresponding s ides 
of adjac ent frames are run by the same mot or ,  
and it i s  nec e s sary t o  remove the horizontal 
shaft from one frame , or to have the shaft at 
rest for an extended peri o d  so that adjust­
ments may be made , the horizontal s�aft may 
be unc oupled and the s ide of the fr"ame not af­
fe cted by the adjustment rest ored to servi c e . 
If, on adjac ent bays of unas s o c iated apparatus 
c onne c t e d  by a horiz ontal shaft , it i s  nece s­
sary to stop the mot or t o  work upon e i ther a 
shaft or a drive , the hori z ontal shafts may 
be unc oupled and tho s e  bays not aff e c t ed by 
the adjustment s restored to servic e .  

the c oupling with a KS-14666. c l eaning cloth 
saturat e d  with KS-7860 petroleum spiri t s .  
Immediately aft e r  cleaning a part , dry i t  
with a clean , dry KS- 14666 cleaning cloth.  
Lubricate the  c oupling as c overed in 3 . 33 
and 3 . 34 , and reassemble the part s ,  making 
sure that requirement s 2 . 38 and 2 . 39 are met. 

3 . 02 at Sealed Jo int s  ( Rq 2 . 02 )  

( 1 )  General : D o  not break the s eals unles s  
i t  i s  abs olutely neces sary. When it is 

nec e s sary , however, s t op the drive , if thi s  
can be done without int erfering with serv­
i c e .  If the drive cannot be stopped due to 
s ervic e  reactions , make a spe cial eff ort to 
arrange the work s o  that it can be c omple t e d  
i n  the short e s t  time p o s s ible s o  that the 
bearings will not  overheat . 
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Spec Description 

Cleaning 

and Bearing Housings: 

Couplings 

2-type Couplings: 

Leakage 
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(2) Gear C as e: Allow the oil in the gear 
cas e  to drain into a suitable rec ep­

tac le. To do this, remove the drain and 
filling pl ugs with the No. 245,  No. 388A , 
KS-6367 , KS-8097, or R-6440 wrenc h, depend­
ing on the s ize of the plug and shape of the 
plug head. 

(3) See 3.32 for procedures to be 
followed in draining the oil from the 

bearings. 

(4) Remove the s c rews from the part or parts 
to be res eal ed with the No. 344 s crew­

driver , or 4-inch regul ar s crewdriver. Take 
care not to burr the screws .  Remove any 
s ealing compound from the s c rews by first 
s oaking them in a small container of KS-8372 
tri chloroethyl ene and then applying a small 
s tiff typewriter brush to the coated parts. 
In some c as es it may be more eco nomic al to 
repl ac e screws that have been removed from 
the seal ed j olnts with new s crews rather 
than clean o ld s crews. 

(5) By tapping the part l ightly , it may be 
readily loos ened and then removed. If 

the coupl ing head of the horizontal s haft 
prevents moving a cover suffic i ently to gain 
acces s to the s urfaces to be re seal e d, re­
move the c oupling head as covered in 3.01. 

(6) See that all oil is removed from the 
bearing, gear c ase, and as s embl e d  parts 

where there is any poss ibility of the oil 
coming in contac t with the surfac es to be 
sealed. This may be accomplished by squirt­
ing KS-7860 petroleum spirits on the oil 
covered parts by means of the R-89 50 syringe, 
and then wiping them with the KS-14666 
cleaning cloth. In filling the syringe it � 
is better to pres s in the end o f  the rubber 
bulb rather than pres s in the s ides. If 
t'his operation is performed on a drive which � 
is. l"Uilning, exerc ise care in applying the 
pet roleum s pirits to keep as much of it away 
f r·om· the bearing s urfaces as pos sible' and 
in Wiping with the KS-14666 c leaning cloth , 
to prevent the cloth from catching in the 
rotating parts. It is very important t hat 
every trace of oil be removed from the vicin-
ity of the s urfaces to be sealed, as well as 
from the s urfaces themselves. In the case 
of  bearings it may be nec es sary to s top the 
drive operating the shaft and s lide the 
bearing out of the housing in order to re-
move all o f  the oil from the vi cinity of 
the s urfaces to be s ealed. Make s ure that 
all the petroleum spirits are removed from 
the syringe after using it to retard deteri·­
oration of the rubber. 

(7) Thoroughly coat the hands and wris ts 
with " Pro-tek " or " Practi-Kreme , •  rub­

bing the cream into the pores of the skin 
and under and around the nail s of both 
hands. One applic ation of "Pro-tek " or 
"Practi-Kreme" will last 3 to 4 hours. 
After c oating the hands , proceed as follows. 
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(8) The sealing compound used in the o l d  
seal s must be thoroughly removed. This 

old compound may be was hed off more readily 
if KS-8372 trichloroethylene is applied im­
mediately after the seal i s  broken. How­
ever , in some cases it may require s craping 
with the R-1060 putty knife. Remove any 
burrs on the s urfaces to be sealed with the 
R-1051 fi le. Be sure that the seal ing c om­
pound is al so removed from the sc rew holes 
in the c overs and bl ind holes in the gear 
c ase. To remove the sealing compound from 
the blind holes, ins ert the R-1005 sc rew­
driver in the hol e and , while holding the 
s c rewdriver in plac e ,  rotat e the s crewdriver 
blade in order to cut the compound loose. 
Take care in doing this not to damage t he 
s c rew threads. Flush the loos ened compound 
from the hol e with KS-7860 petroleum spirits 
using the R-89 50 syringe as c overed in ( 

Caution: When KS-8372 trichloro­
exercise care to avo id the us e of 

exces s i ve amounts. To avo id exc ess ive 
the with KS-8372 

b thrown into a 
s uitable c los ed c ontainer. If cons ider­
able of KS-8372 is 
to be made at one us e a fan to 

the fumes . Loc ate the 
that it will direc t a current of air 
toward the cleaned. The fumes 
from the fluid are heavier than 
air and the us e of the fan avoids the ac­
cumulati on of the fumes in a sufficient 

to be 

(9 ) After all work using the tric hloroethy-
lene has been completed, thoroughly 

was h the hands and wrists with soap and 
warm running water to remove the " Pro-tek• 
or "Practi.-Kre me." 

(10) If l eaking is due to a porous c asting, 
it may be advisable to shellac the in­

terior of the gear c as e  with tl1e R-1021 brush. 
In s ome cases ·1t may not be pos s ible to per­
form this operation with the drive running. 
Take c are to prevent the shellac from get­
t ing on the gear teet h and bearing s urfaces . 
The gear c ase  must not be reseal ed until the 
shellac is dry. 

(11) Stir the KS-6824 sealing compound 
thoroughly with a flat piece of hard 

smooth wood j ust before using it. Make sure 
that the surfac es to be seal ed are thoroughly 
dry and free from oil before applying a 
liberal coat of the s ealing c ompound. Apply 
the compound with the R-1021 brush. When 
the sealing c ompound i s  of s uch a cons ist­
e ncy that it c annot be appl ied eas ily with 
the brush, thin it with KS-8372 trichloro­
ethylene. Make up the j oints as soon as the 
compound has been applied to the s urfaces 
to be s ealed. When using the c ompound, it is 
not nec es sary to l eave an interval of time 
be.tween applying the compound and the mak­
ing of the j oints. The pigment or thicker 
part o f  the co mpound does the sealing, and 
the thinner part of the compound. is only 

• 

• 

• 

• 

• 

• 

• 

Bearings: 

➔ 

using 
ethylene, 

evaporation, cloths r1.1sed 
trichloroethylene may 8'\ 

usage trichloroethylene 
location 

dissipate fan .:,o 

part being 
cleaning 

quantity objectionable. 

,. 
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• 

• 
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• 

us ed as an aid in c onveying the seal ing ma­
terial t o  the surfac e s  t o  be s eal e d .  At 
thi s t ime check that the oil c lo sure cl ear­
anc e  requirement i s  met . 

Caut i on : When the l ower half of 
the c over of alarm 
take care not t o  the 
on the fracture between the and 
lower halves  of the as the 

will caus e int erferenc e when -re ­
the 

Caut i on : The c overs of drives are 
not Take care when re­

them that are mount ed in 
the i r  and that the b ear­

in the c overs cas e are 

( 12 )  Apply the seal ing c ompound t o  the s c rew 
threads with the KS- 14164 brush taking 

care not t o  get  t o o  much on the threads , and 
taking care not t o  get the c ompound on the 
end of the s crew. When sett ii.g up the 
s crews , make sure that the part bears uni­
f o rmly throughout i t s  ent ire c ontact  sur­
fac e .  Thi s  can be ac c ompl ished by making 
several rounds of the s c rews in t ight ening . 
D.o not t ight en c ompl et ely the f irst t ime 
around . 

( 13 )  I f  the t op port i on of the bearing hous-
ing has been removed ,  set up the f our 

s crews , s e curing the c over fairly t ight , 
before the screws se curing the t op of the 
hous ing are ret ight ened , in order to l ine 
up the finished surfac es  of the two port i ons 
of the hous ing . 

Caut i on :  When the 
b e  sure that the 

on the ins ide of the cove·r is 

( 14 )  Aft e r  seal ing the drive and s ecuring 
the c over with the s c rews , f i l l  the 

g ear case or bearing with the KS-16326 o i l  
t o  approximat ely the maximum l imit spe c if i ed 
in requirement s 2 . 04 and 2 . 31 .  I f  leakage 
i s  noted , the jo int will have t o  be broken 
and res eal ed in a c c o rdance  with the f ore­
go ing pro c edures . 

( 15 )  If the shaf t guard has b e en removed ,  
res eal and remount i t  a s  c overed above . 

( 16 )  Aft e r  the s eal ing c ompound has hard-
. ened , t ouch up the j o int with a qui ck 
drying paint that mat ches the orig inal f in­
i sh .  

( 17 )  Where o il leaks are not i c e d  between the 
oil guard a s s o c iat e d  with the e c c ent ric  

c oupl ing and the  gear  case , the  c ondit i on 
may be c o rre c t e d  as f o l l ows . Stop the 
drive as c overed in ( 1 ) . Without removing 
the e c c ent r i c  c oupl ing guard , rai s e  the o i l  
guard as high as possible  and thoroughly 
c l ean the bot t om surface of the guard and . 
t op surfac e of the gear case with a KS- 14164. +--

ISS 3-D, SECTION 159-725-701 

brush dipped in KS-7860 petroleum spirit s 
and wipe the parts  dry with a KS-14666 
c l eaning c l oth . Make sure that the oil 
guard r e s t s  evenly on the gear c as e .  Then , 
with another KS- 14164 brush , apply a thick +-­
c oat ing of KS-6824 s eal ing c ompound t o  the 
unders ide of the oil guard and t.he surface 
of the gear case on which the guard rest s .  

Not e : The c ons i s t ency of the s eal ing c om­
pound should be as heavy as appl i cat i on 
with the KS- 14164 brush will permit  and +­
shall be liberally appl i e d .  

( 18 )  Rotat e the guard several t ime s agains t 
the gear case t o  insure the s eal ing 

c ompound be ing distribut ed evenly all around 
the surfac es to be s eal e d . Then p o s i t ion 
the guard on the t op of the gear case t o  
insure that the o i l  guard d o e s  not t ouch the 
lugs of the e c c ent r i c  c oupl ing in any posi­
t i on and that the c learance  between the oil 
guard and the  e c c entri c c oupl ing guard i s  
sat isfact ory .  Hold the guard i n  t h i s  posi­
t i on unt il the  s eal ing c ompound has set . 

( 19 )  With the o i l  guard sat i sfac t o rily posi-
t i oned ,  build up a bead of s eal ing c om­

pound around the s ealed j oint by addi t i onal 
appl i cat i ons of the s eal ing c ompound as 
shown in Fig . 23 . Take care in do ing thi s 
not t o  disturb the posit i on of the o i l  
guard . 

' 

Caut i on :  Take care aft er the 
between the o i l  and cas e 

that the of the ·o i l  is not 
disturbed for 24 as 
the of the c om­

a t o  
and the o i l  will break the 
s eal , 

( 20 )  Aft e r  the s eal ing c ompound has thor­
oughly dri e d , the s eal e d  jo int may be 

paint ed with a quick drying paint that 
mat che s the f inish of the part s .  

GEAR CASE 

Fig , 27 - Seal ing Oil Guard and Gear Cas e  
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SECTION 159-725-701 

3 . 03 at O i l  C l o sures ( Rq 2 . 03 )  

( 1 )  If there i s  evidenc e of o i l  l eaking out 
of an oil  c l o sure , it is usually due 

t o  dirt ac cumulat ing in the clearanc e be­
tween the shaft and the o i l  c l o sure l ips . 
It may al s o  be due t o  a lack of cl earanc e 
between the oil  c l o sure lips and the shaft 
o r  the o il groove in the oil  c l o sure lips 
be ing plugged . 

( 2 ) To gain a c c e s s  t o  the o i l  c l o sure of a 
worm shaf t of a drive c onne c t e d  by a 

2-type or No . lOA shaft , remove the shaf t 
guard mount ing s c r ews with the No . 344 and. 
4-inch regular s c r ewdriver and remove the 
guard . 

( 3 )  To remove the dirt from an oil clo sure 
and oil gro ove , wipe off the out side  of 

the gear case and as s o c iat ed c oupl ing or 
bearing and as s o c iat ed shaft with the 
KS-14666 c l eaning c l o t h .  Do not use wast e  
o r  chees ecloth f o r  this purpo s e .  

( 4 )  Forc e KS-7860 petrol eum spiri t s  int o 
the c l o sure us ing the R-8950 syringe , 

aft e r  which observe that all dirt or l int 
has been removed . If  dirt or  lint is st ill 
pres ent , again force the mineral spirit s 
int o the c l o sure and inspe c t . Repeat this 
operat i on unt il all dirt or l int has been 
remove d .  

( 5 )  Immediat ely aft e r  flushing with the 
petroleum spirit s ,  empty the syringe and 

use it t o  force  air  int o the c l o sure . The 
purpose  of thi s bl owing operat i on is t o  
effect the rapid evaporat i on of the petro­
l eum spiri t s  t o  prevent its act ing as a 
c onveyor of the o i l  inside the oil  c l o sure . 

( 6 )  It i s  not n e c e ssary t o  s t op the drive 
t o  apply the above methods for c l eaning, 

provided precaut i ons are .taken to prevent 
the cloth f rom cat ching betwe en the drive 
and the moving part s .  

( 7 )  Aft e r  cl eaning the oil c l o sure , remount 
the shaft guard , s eal ing it as c overed in 

3 . 02 ( 15 ) . 

( 8 )  If , in the case  of drive s , it i s  f ound 
that there is l eaking at the oil c l o sure 

of the gear case c over af t e r  cl eaning , che ck 
the gap betwe en the shaft and the oil c l o ­
sure l ips as c overed i n  3 . 07 making read­
justment s where n e c e s sary . 

( 9 )  If , aft e r  c l eaning the o i l · c l o sure of a 
bearing as d e s cribed above , it i s  n o t e d  

that t h e  o i l  c l o sure s t i l l . l eaks , che ck that 
the proper cl earance  exi s t s  betw-een the 
shaft and the oil  c l o �ure lips , and , if 
ne c e s sary , make the required adj ustment s as 
c overed in 3 . 43 .  

P8... \6 

DRIVE PROCEDURES 

3 . 04 Lubricat i on ( Rq 2 . 04 )  

( 1 )  When the oil  f oams exc e s s ively i n  the 
drive , it  is usually an indi cat i on that 

the o i l  is t o o  l ow and that air is be ing 
forced  through the pump with the o i l . 

( 2 )  If, upon inspect i on through the o il 
s ight glas s ,  it i s  f ound n e c e s sary t o  

repl eni sh the oil  i n  the gear case , remove 
the f i l l ing plug with_ a No . 245 , No . 388A , 
KS·-6367 , KS-8097 , or R-6440 wrench , depend­
ing upon the s i z e  of the plug and the shape 
of the plug head . Then , with the mot or run� 

� n ing , pour in KS- 16326 o il through the 
KS-6737 s c reened funnel unt i l  � he gear cas e 
f i l l s  t o  approximat ely the maximum l evel 
spe c if i e d .  The s c re ened funnel i s  used to 
prevent f o r e ign mat t er be ing carried int o 
the drive with the o i l . 

( 3 )  Exerc i s e  care whi l e  repleni shing t.ne 
o i l  to prevent the o i l  level be ing above 

the maximum l evel spe c if i ed when it  has had 
t ime t o  reach i t s  t rue l evel. 

{ 4 )  Ins ert the f ill ing plug f inger t ight t o  
prevent subsequent diff i culty in remov­

ing it . 

( 5 )  Wipe off any o i l  that may have been 
spill e d  with the KS- 14666 c l eaning 

cloth.  

3 . 05 ( Rq 2 . 05 )  

( 1 ) When i t  i s  f ound n e c e s sary t o  f lush the 
gear cas e , remove the f i l l ing and drain 

plugs with a No . 245 , No . 388A , KS-6367 , 
KS-8097 , o r  R-6440 wrench , depending upon the 
s i z e  of the plug and the shape of the plug 
head , and all ow the o il t o  drain from the 
gear cas e int o a rec eptacl e .  

( 2 ) Then insert the drain plug and with the 
drive operat ing , pour a small amount , 

� ( approximat ely 1/2 pint ) of KS-16326 o il 
int o the gear case through the f i ll ing hole 
at the t o p .  Remove the drain plug and allow 
the oil to drain off . 

( 3 )  Aft e r  flushing , ins ert and s eal the 
drain plug as c overed in 3 . 02 .  When 

the drain plug is a taper plug , insert the 
plug 1/4 of its l ength int o the gear case . 
Then paint the remaining threads with 
KS-6824 s eal ing c ompound and t ight en the 
plug in plac e . Where the plug is not a 
t aper plug , do not apply the sealing c om­
p ound to e i ther plug or gasket . Take care 
in t ight ening the plug not to t ight en it 
t o o  t ight . Where a gasket is used , an ef­
f e c t ive s eal will not be  obtained when the 
plug i s  exc e s s ively t ight ened due to the 
gasket t ending to be sque ezed out of plac e .  

• 

• 

• 

• 

• 

• 

• 

Leakage 

Flushing 
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Thi s  i s  parti cularly true where parapene 
gaske t s  are use d .  Parapene gasket s  may be 
rec ognized as such by a strong sulphur odor 
when the gaskets are new . Ref i l l  the gear 
case as c overed in 3 . 04 and ins ert the f ill­
ing plug f inger tight . 

3 . 06 Rec ord o f  Lubri cati on and 
( Rq 2 . 06 )  
( No pro c e dure ) 

3 . 07 Clearance Between the Shaft and the O i l  
Closure of Gear Cas e Covers 
( Rq 2 . 07 )  

( l ) I f  the cl earance i s  not sat i sfac t ory ,  
pro c e e d  a s  f o l l ows . Remove the c over 

as c overed in 3 . 02 .  Cl ean and re s eal the 
screws and the surfac e s  of  the c over and 
drive as c overed in 3 . 02 .  If diffi culty i s  
experi enc ed i n  cl eaning the screws , replac e 
them . Remount the c over and insert and 
tighten the c over mount ing s c rew f inger 
tight . Bef ore the s eal ing c ompound i s  s e t , 
shift the c over , as required , t o  me et the 
spe c i f i ed c l earanc e .  I f  the c over cannot be 
sati sfact orily l o cat e d , ref er the mat t e r  t o  
a supervisor.  With the c over sat i sfact orily 
located , t ight en the mounting screws s e­
curely. Tight en the ass embly screws as 
c overed in 3 . 02 .  

( 2 )  I f  the c oupl ing was removed ,  remount i t  
as c overed i n  3 . 38 and 3 . 3 9 .  Remount 

and s eal the shaft guard as c overed in 3 . 02 .  

3 . 08 Freedom o f  of 
( Rq 2 . 08 )  

( 1 )  Before checking the drive gears for 
bind, i s olat e the drive as foll ows . 

Lo osen the mo t o r clamp and s lid e the mo t o r � 
back . Dis c onne c t  the vertical drive shaft � 
as c overed in Section 159-735-70 1 .  Using the 
4- inch regular s crewdriver ,  remove the 
shaf t guard , if furni shed , from the hori­
z ontal shaf t . If the shaft is a 2- type or 
No . lOA shaft , loo s en the s e t s c rew in the 
coupling head with the No . 295 Bris t o  set­
s c rew wrench or  the  R-2485 Allen s o cket 
s c rew wrench , or drive out the taper pin 
with the hammer and 5/32- inch pin punch . 
Plac e a pi e c e  of wire around the shaft and 
fast en the wire t o  the frame , or place a 
wo oden block under the shaft in order t o  
support i t  and prevent s t rain o n  the other 
c oupl ing , and then s l ide the c oupl ing head 
back on the shaft and remove the blo cks 
and coupling pin , and e i ther support or re­
move the shaf t from the ' frame . If the shaf t 
i s  a No . 3A or 6-type shaft, l o o s en the s e t ­
sc rews i n  each o f  t h e  c oupling assemblie s 
and s l ide them back on the shaft and remove 
the l eather washer .  

( 2 )  W i t h  t h e  as s o c iate d shaf t d i s c onne c t ed , 
turn the c oupl ing ass embly of the dr ive 

by hand and no t e  whether or not the gears 
turn smoothly and wi thout exc e s s ive t o rque . 

ISS 3-D, SECTION 159-725-701 

( 3 )  If exc e s s ive b ind i s  noted , refer the 
mat t er to the superv i s o r .  

( 4 )  If - the gears turn smo othly , remount the 
part s that were removed as follows . Re­

a s s emble the e c c ent ric c oupling betwe en the 
vertical drive shaft and vert i cal shaft of 
the drive as c overed in Sec tion 159-735-701 .  
If the horiz ontal shaf t is a 2-type or  
No . lOA shaft , remount the  blo cks and pins 
and check that requirement s  2 . 38 and 2 . 39 
are met . Then s l ide the c oupling head over 
the blo cks and pin and s e cure it in place 
with � i ther the s e t s c rews or  taper pin . If 
the ho rizontal shaft is a No . 3A or 6-type 
shaft , relocate and engage the c oupl ing as ­
s embl i e s  on the shaft.  Che ck that require­
ment 2 . 40 i s  met and t ight en the s e t s c rews 
s e curely in plac e .  Remount the mo t o r.  � 

3 . 09 Freedom of of Motor ( Rq 2 . 09 )  

( 1 )  To remove a b ind caus ed by poor align-
ment of the motor with the worm shaft , 

chang e the relat ive p o s i t i on of the mot or  
c oupl ing head and the drive c oupling head 
e i ther by shift ing the p o s i t ion of mo t or 
c oupling , by shift ing the motor bracket , 
or by shift ing the pos it i on of the drive . 

( 2 )  To shift the pos i t i on of the mot or 
c oupl ing , l o o s en the mot o r  clamp and 

slide  the mot or back . Turn the mo t or shaf t 
1/3 turn . Thi s shift s the re lat ive p o s i t i on 
of the c oupling a s s embli e s . Sl ide the motor 
back int o plac e and t ight en the  mo t o r  c lamp . 
Start the drive and che ck that the requi re­
ment i s  met . If b ind i s  s t ill pre s ent , re­
peat the above operati on . 

( 3 )  If the bind cannot be removed as c overed 
in ( 2 )  and the motor and drive are 

mounted on separate bracket s ,  shift  the 
mot or bracke t to a p o s i t ion in which the 
bind i s  remove d .  I f  the bracket i s  pinned , 
refer the mat t er t o  the superv i s or . If the 
bracket i s  not p inned ,  l o o sen the bracket mount­
ing s crews as c overed in Section 159-725-801 
and adj ust the s ets c rews with the No . 296 
Bri sto s ets c rew wrench or the R-2812 Allen 
s o cket screw wrenc·h until the b e s t  pos ition 
i s  obtained . Tighten the bracket mounting 
s crews and che ck the drive f o r  b ind by ro­
tating the motor c oupl ing s l owly by hand . 

( 4 ) Where the drive and a s s o c iated motor 
are mounted on the same bracke t ,  the 

drive. may be shi f t e d  s o  as to bring i t  into 
alignment with the motor , providing this  
d o e s  not throw the drive out o f  al ignment 
with the adj ac ent drive , if there is any , 
and with the vertical drive shaft.  To do  
thi s ,  l o o s en the drive mounting screws a s  
c overed in Section 159-725-801 and s h i f t  the 
drive until the bind has b e en removed . 
Check the alignment o f  the drive as c overed 
in requirement 2 . 13 and the alignment o f  the 
drive and shaft as c overed in Section 
159-735-701 . Tighten the mount ing s crews . 
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SECTION 1 59-725-701 r3 . 10 

3 . 11 

Loc ation of on Drive 
Shaft ( Rq 2 . 10)  
Horizontal Distanc e  Between 

on Drive Shaft and Motor 
( Rq 2 . 11 )  

( l ) Location of on Drive 
Shaft : If the cl earanc e between the 

coupling a s s embly on the drive shaft and the 
cover i s  not sati sfactory , loos en the set­
screws in the  coupling ass embly with the 
No. 295 Bri sto setscrew wrench or the 
R-2485 Allen socket s c rew wrench , and shift 
the ass embly as requi red . Take care in 
doing thi s  that requirement 2 . 11 i s  met. 
Se curely tighten the s etscrews . 

( 2 )  Horizontal Distanc e  Between 
on Drive Shaft and Motor 

If the mean distanc e  i s  not within the 
spe c i f i e d  limits , and the c learan c e  betwe en 
the c oupl ing ass embly on the motor shaft and 
the c over i s  sati sfactory , proc e e d  as fol­
lows . On 1034- and 1 134-type drive s ,  loosen 
the drive mounting bolts with the KS-6367 
wrench and shift the drive as required . 
Then tighten the bolts s e curely . Take care 
in making thi s  adj ustment that requirements 
2 . 13 and 2 . 38 are still being met. On other 
drive s ,  the motor bracket is pinned and the 
matter should be referred to the supervisor .  

� After making the n e c e ssary adjustments , re­
� mount the motor . 

3 . 12 Motor Location 
( Rq 2 . 12 )  

( l;) I f  the location of the motor c oupling 
ass embly i s  not sati sfactory , loos en the 

sets crews with the No . 295 wrench or the 
R-2489 Allen socke t screw wrench , and shift 
the motor coupling assembly as required . 
Tighten the s ets crews s e curely.  After mak-

� ing the n e c e s sary adjustments , remount the 
motor. 

3 . 13 Horizontal Shaft ( Rq 2 . 1 3 )  

( 1 )  I f  the c onnecting shaft i s  not level , or 
if the c onnecting shaft doe s not line up 

with the R-13 13 fi shline , loos en the drive 
mounting s c rews with one of the wrenches 
provided for the purpos e and shift the drive 
until the requirement is met ,  making sure 
that the drive is approximately level. 
Tighten the drive mounting s c rews suf­
fi c i ently to maintain thi s  adjustment . To 
shift the drive suffi c i ently it may b e  
n e c e ssary to remove the pins , in which case 
refer the matter to the supervi sor .  

( 2 )  After making the above adjustments , the 
.drive must be checked for its proper 

alignment with respect to its as soc iated 
motor as spec ifi e d  in requirement 2 . 09 ,  and 
with the verti cal drive shaft as c overed in 
Section 159-735-701 .  
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INTERRUPTER PROCEDURES 

3 . 14 the Drum ( Rq 2 . 14 )  

( l ) To gain ac c e s s  to the interrupter , 
loos en the cover mounting screws with 

the 4- inch regular s crewdriver and remove 
the cover. 

( 2 ) Inspect the drum for evi d enc e s  of oil , 
dirt , or fore ign matter on the drum sur­

fac e  or surfac e s  adjac ent to the drum , which 
might interfere with the proper operation of 
the interrupter.  

( 3 )  If oil i s  detected on the surfac e of the 
drum , it i s  probably due to an ac cumula­

tion of dirt in the oil closure caus ing the 
oil closure to leak . To correct the c ondi ­
tion ,  remove the drum mounting nut us ing the 
No . 246 wrench. Remove the washer and drum . 
Normally the drum can be removed from the 
shaft without diffi culty , but oc cas ionally 
the drum b inds on the shaft. In such cas e s , 
use the Grip-0-Mati c puller to remove the 
drum. Do not attempt to pry i t  off the 
shaft , as thi s  might bend the shaft and 
caus e e c c entri c ity. Clean the oil closure 
as c overed in 3 . 03 .  

( 4 )  Cl ean the interrupter drum and adjac ent 
surfa c e s  with a folded , clean , dry 

KS-2423 cloth wrapped around the end of the 
No. 358 cleaning tool. 

Caution : the KS-2423 c loth around 
the tool in such a dire c tion that 
the action of the drum it 
tends t o  it Thi s i s  to 
vent of the c loth in the inter­

( 5 )  Other than as spec ifi ed above , no clean-
ing of the int errupter drums i s  n e c e s ­

sary. Ordinari ly,  d o  not use sandpaper as 
this removes the burnish and , unles s  care­
fully done , may caus e the brushe s to cut.  

� ( 6 )  Mount the interrupter drum on the shaft. 
Mount the washer and nut over the end of 

the shaft and tighten s ecurely , us ing the 
L+ No. 246 wrench . Check requirement 2 . 17 .  

( 7 )  Remount the cover and s e curely tighten 
the cover mounting screws . 

Pos ition of Brush ( Rq 2 . 15 )  
Brush Fit ( Rq 2 . 16 )  

( 1 ) Remove the interrupter cover mounting 
screws with the 4- inch regular s crew­

driver and remove the c over. 

( 2 )  If  a brush has be come worn so that the 
brush finger touches its stop , replace 

i t  as c overed in S e ction 159-725-801 . 

( 3 )  If a brush b inds in the brush holder,  
remove the brush from the holder marking 

its pos ition in the holder,  and wipe it with 
a KS-14666 cleaning c loth moi stene d  with 
KS-7860 petroleum spirits . If there are 
any rough proje ctions , the edges of the 

• 

• 

• 

• 

• 

• 

• 
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brush may be 'smo othed with No . 0000 sand­
paper o r  equival ent abras ive cloth before 
wiping . 

( 4 )  In remount ing the brush , s e e  that it i s  
put back in t h e  same holder and i n  the 

same po s i t i on in which it was orig inally. 
Replace brushes that are t o o  l o o s e  in their 
holders as c overed in S e c t i on 159-725-801 .  

( 5 )  If  the c ommutat i on i s  n o t  sat i sfac t o ry ,  cut 
a s t rip of No . 0000 sandpaper or e quiva­

l ent abras ive c l oth sl ightly wider t han the 
width of the brush , and pref erably as l ong as 
the c ircumf erenc e of the c ommutat o r .  Plac e the 
s t rip under the brush with the sanded side  
next to  the brush , and hold  i t  s o  that i t  
will  bear o n  as much of t h e  c ommut at or sur­
face as prac t i cal . Draw the strip back and 
f orth under the brush unt il the brush has 
the same curvature as the c ommut at o r .  The 
last st roke shall be made in the direct i on 
of rotat i on .  

( 6 )  Aft er sanding , c l ean the c ommutat or with 
air us ing the R-8950 syringe , and then 

wipe the c ommutat or with the KS-14666 cl ean­
ing c l oth.  

3 . 17 of the Drum 
( Rq 2 . 17 )  

( 1 ) Ref er the mat t er t o  the supervis o r  when 
the inspe c t i on and installat i on of new 

drums is required . 

3 . 18 Brush Tens i on ( Rq 2 . 18 )  

( 1 ) If  the brush f inger t en s i on i s  not 
within the spe c i f i ed l imit s ,  l o o s en the 

brush holder mount ing sc rews with the 3- inch 
cabinet screwdriver and replac e the brush 
holder as c o vered in S e c t i on 159-725-801 .  
Re s eat the brush as c o vered in 3 . 16 .  

ALARM MECHANI SM PROCEDURES 

3 . 19 Run and Alarm ( Rq 2 . 19 )  

Pro c edures f o r  Cas t Alarm Me ch­
anism ( 3 . 20 to  3 . 24 ,  Incl . ) 

3 . 20 
3 . 21 
3 . 22 
3 . 23 
3 . 24 

C ontac t Pres sure ( Rq 2 . 20 )  
Tens i on ( Rq 2 . 21 )  

C ontact Follow ( Rq 2 . 22 )  
C ontact ( Rq 2 . 23 )  

Pin Pres sure ( Rq 2 . 24 )  

Pro c e dure s  f o r  Alarm Me chanism 
( 3 . 25 t o  3 . 3 0 ,  Inc l . ) 

3 . 25 
3 . 26 
3 . 27 
3 . 28 
3 , 29 

3 . 30 

C ontac t Pres sure ( Rq 2 . 25 )  
Tens i on ( Rq 2 . 26 )  

C ontact Fol l ow ( Rq 2 . 27 )  
C ontact  ( Rq 2 . 28 )  
Cro s s  Head Pos i t i on With Mot o r  
( Rq 2 . 29 )  

Pos it i on o f  Arms With M o t o r  
( Rq 2 . 30 )  

( 1 ) Run and Alarm I f  the 
alarm d o e s  not operat e on o r  off at the 

proper speeds , pro c e e d  as f o l l ows . 
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( 2 ) To check for c ontact pressure , 
spring t en s i on ,  c ontact f o l l ow ,  c ontact 

s eparat i on ,  plunger pin pre s sure , c r o s s  head 
pos i t i on with the mot or running , and the 
posit i on of the arms with mot or st opped , of 
both cast we ight - and l ink-type alarm mech­
ani sms , it  will f irst be nec e s sar,y to remove 
the c over.  On  cast  we ight -type alarm mech­
ani sms tpe c over is not s eal e d .  Remove the 
c over mount ing screw with the 3- inch cabinet 
screwdriver and remove the c over . On l ink­
type alarm mechan i sm ,  either the whol e  c over 
o r ,  if the c over is spl it  int o two part s ,  
the l ower part of the c over , i s  s eal e d .  
Where the ent ire c over i s  seal e d ,  remove the 
c over mount ing sc rews with the No . 344 or 
4-inch regular screwdriver and remove the 
c over . Where only the l ower part of the 
c over i s  s eal e d , remove the upper mount ing 
screw with the 4- inch regular screwdr iver 
and remove the c over.  In s ome cas e s , how­
ever , it may be neces sary t o  remove the en­
t ire c over t o  check and adjust for  the 
requirement s .  Aft er the c ont ac t s  are sat is­
fact orily adjust ed ,  remount the  cove r .  If , 
on the l ink-type alarm me chanism,  the c over 
is in one p i ec e , split the c over as c overed 
in S e c t i on 159-725-801 . 

( 3 )  C ontact C on-
tact and C ontact 

Fore ign mat t er wedged between the springs · 
may prevent the springs from making c ontac t . 
Remove the fore ign mat t er with a cl ean 
t o othpick whi ch has b e en dipped in KS-7860 
petroleum spirit s .  I f  the requirement i s  
s t i l l  n o t  met , proceed a s  foll ows . Plac e 
the KS-7782 pliers on both the s t op and c on­
tact springs just above the bend in the c on­
tact spring and slide  it up t o  where the 
springs l eave the clamping plat e s  and in­
sulat ors and adjust the springs to the right 
or left as required . 

( 4 )  I f  the d e s i red pres sure can not be ob-
tained by adjust ing as c overed in ( 3 ) , 

plac e the KS-7782 pl i ers on the c ontact 
spring just above the bend in the spring 
and slide  them back t o  where the spring 
leave s  the clamping plat es  and insulat ors . 
Draw the pli ers downward the l ength of the 
st raight port i on of the spring , meanwhil e 
applying pre s sure as required s o  that the 
spring is f o rmed int o a sl ight gradual bow 
with the c oncave surfac e fac ing the a s s o c i ­
at ed spring . The magnitude of the b ow t o  
b e  f o rmed i n  the spring must be  l earned by 
experienc e ,  and should be such that when 
the f inal adj ustment is made at the bas e ,  
the spr ing will b e  approximat ely s t raight . 
Plac e the pl � ers on the s t op and c ontact 
springs as c overed in ( 3 )  and adjust as 
required . 

( 5 )  Do not st raight en kinked springs unl e s s  
t h e  kink int erferes  with proper adjust­

ment of the springs . Removing kinks t ends 
to weaken the spring and to short en i t s  
lif e .  Normally , st raight springs that have 
been adjust ed shoul d have no sharp bends 
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due to adjustment. A gradual bow not ex­
ceed ing the thi ckness of the spring over its 
enti re length i s  permissible. 

( 6 )  I f ,  after the above adjustments have 
been made,  i t  is necessary to change the 

contact separation or contact follow, bend 
the spring s l i ghtly at the shoulder with the 
No. 485A pl i ers. I n  adj usti ng for contact 
follow of the stop al arm contact, take up 
the end play of the motor worm toward the 
motor coupl ing and spread the governor arms 
sl i ghtly. How.ever ,  exercise care that when 
increasing the follow, the contact pressure 
is not more than the maximum speci fi ed. In 
no case should the bend be enough to make a 
visible kink i n  the spring. I n  making thi s  
adj us tment it may be necessary to readjust 
as covered in (4 ) .  

( 7 )  Pi n Pressure 
Alarm I f  the plunger pi n 

touches the wei ght arm with suffi ci ent pres­
sure to cause i t  to rotate with the motor 
running up to speed , the retracti l e  springs 
are tensioned too sti ffly. Adj ust them as 
follows. 

(8 ) Remove one end of each of the two 
spri ngs with the P-long-nose pliers and 

weaken each spri ng uniformly by stretching 
it with the pli ers. Remount the springs 
and recheck the requi rement. 

( 9 )  Cross Head Posi tion With Motor 
Alarm : If the 

cros s head does not rest against the end of 
the shaft with the motor running up to 
speed, it is an i ndi cation that the re­
tracti le spri ngs are tensioned too stiffly. 
To decreas e the tension of the retractile 
spri ngs , adj ust the brackets uniformly away 
from the cross head with the P-long-nose 
pli ers. 

(10 ) Posi ti on of Arms With Motor 
Alarm If the 

arms do not rest against the cross head with 
the motor stopped, it i s  an i ndication that 
the tension of the retracti le spri ng is i n­
s uffi ci ent. To i ncrease the tensi on of the 
retractile springs, adjust each of the four 
spring mounting brackets uni formly toward 
the cross head wi th the P-long-nose pli ers. 

SHAFT AND BEARING PROCEDURES 

3.31 Lubri cati on of (Rq 2.31 ) 

( 1 ) I f, upon i nspection through the oi l 
sight glass, it i s  found necessary to 

repleni sh the oil i n  the bearing housi ng , 
remove the fi lli ng plug with the . No. 344 

---+ offset �crewdri ver and pour in KS-16326 oi l 
through the KS-6737 screened funnel until 
the housi ng fi lls to approximately the maxi­
mum level speci fi ed with the shaft runntng. 
The funnel is used to prevent foreign matter 
being carried into the bearing housi ng with 
the oil. 
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(2) Insert the fi lli ng plug fi nger tight to 
prevent subsequent diffi culty i n  re­

moving i t. 

( 3 ) Wipe off any oil that may have been 
spilled with a KS-14666 cleaning cloth. 

3. 32 (Rq 2. 32) 

( 1 )  Not With Drain 
To drai n off the 0·1d oi l and to flush 

out the beari ng housi ng on these bearings, 
remove the cover. 

(2) Loosen the cover mounti ng screws with 
the No. 344 offs et screwdriver. Place 

a receptacle under the bearing to catch the 
drained oi l. Break the sealed j oint and 
remove the cover and the top portion of the 
beari ng housi ng. 

( 3 )  Sli de the bearing out of i ts housi ng and 
examine the drained oi l for excessive 

dir_t and S!Jdiment. Also inspect t.he i n­
teri or of 'the bearing housing. If dirt and 
sediment are found in the drained oil, and 
if the be aring housi ng appears di rty, wipe 
it out wi th a KS-14666 cleaning cloth. If 
neces sary , KS-7860 petroleum spi rits may be 
used to loosen the di rt. 

( 4 )  Examine the i nside of the housing and 
ball race to insure that all dirt and 

sediment have been removed. 

( 5) If any d i rt or sediment is still pres­
ent, repeat the above operati on until 

the ball race, bearing, and i nside of hous­
i ng appear to be clean. 

(6) With Drain To 
drai n off the old oi l and to flush out 

the bearing housi ng on these bearings, re­
move the drai n plug with the R-5850 or the 
R-1317 wrench and allow the oil to drai n 
from the beari ng housing into one of the re­
ceptacles provided. 

(7 ) Then i nsert the drai n plug and pour a 
---+ small amount of KS-16326 oi l into the 

beari ng housi ng through the filling hole at 
the top. Remove the drai n plug and allow 
the oi l to drain off. The bearing should be 
run while thi s  flushing operation is being 
performed. 

( 8 )  Do not remove the oi l sight for cleaning 
purposes. If it is removed for any 

other reason, it will be necessary to renew 
the oi l sight gasket. When replacing the 
gaskets, the paraprene-type cork gaskets 
shall be used for the inner gasket and the 
outer gaskets. The paraprene gasket s may 
be recognized when new by a strong sulphur 
odor. 

( 9 )  All Clean the surfac�s to be 
sealed , and reseal the bearing housing 

or the drain plug as covered in 3 . 02 . 

• 

• 

•• 

• 

• 
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( 10 )  Ref i l l  the hous ing as c overed in 3 . 3 1 
and wipe off any o i l  that may have b e en 

spilled on the out s ide of the bearing hous­
ing and adj ac ent surfac es  with a KS-14666 
c l eaning c l o t h .  

3 . 33 Lubri cat i on of Shaft 
( Rq 2 . 33 )  

( 1 )  Before  a s sembling a c oupl ing in plac e on 
the shaf t , thoroughly c l ean the shaft 

ext ens i on ,  c oupl ing b l o cks , pins , and c oup­
l ing head with a KS- 14666 c l eaning cloth 
saturat ed with KS-7860 petrol eum spirit s .  
Thi s  i s  done t o  . remove any pro t e c t ing f ilm 
that the part may have b e en c oat e d  with 
during manufacture . Immediat ely aft er 
c l eaning the part , dry it with a c lean 
c l o t h  and thoroughly lubri cat e i t , as c ov­
ered in ( 2 ) . 

( 2 )  T o  lubri cat e a c oupl ing , pro c e e d  as 
f o l l ows . Support the shaft and c l ean 

the part s as c overed in 3 . 01 .  Dip the part s 
int o the Marfak No . 1 grease and spread a 
f i lm of the grease over all the surfac e s  of 
each part with the f ingers and reas s embl e  
the part s ,  making sure that requirement s 
2 . 38 and 2 . 3 9  are met . 

3 . 34 Lubricat i on of No . lOA Shaft 
( Rq 2 . 34 )  

( 1 )  B ef o re a s s embl ing a c oupl ing i n  plac e on 
the shaf t , thoroughly c l ean the shaft 

ext ens i�n , c oupl ing bl ocks , pins , and c oup­
l ing head with a KS-14666 cl eaning cloth 
saturat ed with KS-7860 petroleum spiri t s . 
Thi s  i s  done t o  remove any pro t ec t ing f i lm 
that the part may have b e en c oat ed with dur­
ing manufacture . Immediat ely aft er clean­
ing the part , dry it with a cl ean cloth and 
thoroughly lubri cat e it with KS-6438 o i l . 

( 2 ) To lubricat e a c oupl ing aft er ass embly 
on the shaf t , s t o p  the shaft ' and turn 

it so that the o i l  hol e in the c oupl ing 
head is on the t op s ide . Then lubricat e the 
part s us ing the No . 43 1A oil gun as f o l l ows . 

( 3 )  T o  Lubricat e the Felt Pad : Ins ert the 
nozzle of the o i l  gun in the o i l  hole  

in the c oupl ing head and press very slowly 
on the plunge r  unt i l  it  i s  depre s s ed to the 
l imit of i t s  s t roke . Lubri cat e the pad as 
spec i f i e d .  All ow approximat ely a half min­
ut e to e laps e  betwe en the appl i cat i on of the 
charge s  t o  permit abs o rpt i on of the oil by 
the f e l t  pad . 

( 4 )  T o  Lubri cat e the Part s :  Rest 
the o i l  gun against the out side  surface  

of the  part to  be  lubri cat ed and pro c e ed as 
c overed above . 

( 5 )  Wipe off any lubricant that may have 
been spi l l e d  in lubri cat ing the c oupl ing 

with a KS-14666 c l eaning c l oth mo i s t ened 
with KS-7860 p e t r o l eum spirit s .  
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( 6 )  In all cas e s , however , make an inspec-
t i on aft er the shaft has b e en operat ed 

24 hours aft e r  the  appl i cat i on of the  lubri­
cant , and remove any lubricant that has 
l eaked out as c overed in 3 . 01 .  

3 . 35 Rec ord o f  Lubri cat i on and 
( Rq 2 . 35 )  
( No Pro c e dure ) 

3 . 36 of 3- and Shaft s  
( Rq 2 . 36 )  

( 1 ) Where the bow o f  the shaft exc eeds the 
spe c if i ed l imi t s , and where it i s  re­

spons ible f o r  exc e s s ive vibrat i on ,  refer the 
mat t er to the supervi s o r . 

3 . 37 of and No . lOA 
Shaft s  ( Rq 2 . 37 )  

( 1 ) I f  the lat e ral play in the c oupl ing i s  
sat i sfac t o ry ,  and t h e  e c c entr i c i ty o f  

the shaft exc e eds t h e  spe c i f i e d  amount , 
refer the mat t e r  t o  the supervi s o r .  

3 . 38 End of and No . lOA Shaft s  
( Rq 2 . 38 )  

( 1 ) I f  the end play o f  a No . 2C , 2D , o r  lOA 
shaf t is not sat isfac t o ry ,  l o o s en the 

tw� s e t s c rews in the c oupl ing head with the 
No .  295 Bri s t o  s e t s c rew wrench or the 
R-2485 Allen s o cket s c rew wrench and sl ide 
the c oupl ing head on the shaft unt i l  the 
requirement i s  met . S e curely t ight en the 
s e t s c rews . 

( 2 ) No adjustment i s  provided f o r  end play 
f o r  the No . 2A and 2B shaft s .  

3 . 3 9 Lat eral of ( Rq 2 . 39 )  

( 1 ) If  the lat eral play of the c oupl ing ex-
c eeds the spe c if i ed amount , remove the 

guard and l o o s en the s e t s c rews with the 
No . 295 Bri s t o  s e t s crew wrench or the 
R-2485 All en s o cket screw wrench and slide  
the c oupl ing head on  the shaft unt il the 
blo cks are exp o s e d .  In t h e  c a s e  of 2-type 
shaf t s , remove the blo cks and mount as many 
P-290294 ( 0 . 005- inch thick } or P-290295 
( 0 . 010- inch thi c k )  washers over the ends of 
the pin as required . In mount ing the wash­
ers over �he pin , make sure that washers of 
the same thi cknes s  are used at each end of 
the pin . For exampl e ,  if  the exc e s s  play i s  
0 . 010 . inch , install two P-290294 washers , 
one over each end of the pin . Do not use 
one 0 . 01-0- inch washer as this would t end t o  
unbalance  the shaft and caus e i t  t o  b e c ome 
more e c c entri c . I f  a part i s  exc e s s ively 
worn , replace  the part . In the case of the 
lOA shaft , replac e tho s e  c oupl ing part s 
which are caus ing the exc e s s ive play . If  
the hol e in the shaf t i s  exc e s s ively worn ,  
pro c e e d  as c overed i n  S e c t ion 159-720-811 . 
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3 . 40 End of 3 - and Shaft s  
( Rq 2 . 40 )  

( 1 )  I f  the end play i s  n o t  sat i sfac t o ry ,  
l o o s en the s e t s c rews i n  the c oupling 

head on the shaft with the No . 295 Brist o 
wrench or the R-2485 All en s o cket  s c rew wrench 
and shift i t  unt i l  the requirement is met . 

( 2 )  Make an ·effort t o  apport i on thi s end 
play equally t o  each end of the shaft . 

Tight err the. s � t s c rews s e curely af t e r  the 
c oupl ing is sat i sfac t orily adj us t e d .  

l3 . 41 
3 . 42 
3 . 43 

of ( Rq 2 . 41 )  
of ( Rq 2 . 42 )  

O i l  C l osure ( Rq 2 . 43 )  

( 1 )  I f  the shaft does  not  revolve fre ely 
in i t s  bearings , it  is probably due t o  

p o o r  al ignment o f  the b earing s  o r  lack . of 
c l earan c e  b e twe en the shaft and the o i l  
c l o sure lips . T o  c o rre c t  f o r  e i t her o f  
the s e  c ond i t i ons pro c e e d  as f o l l ows . 

( 2 )  All No . 12A 
L o o s en the bracket mount ing s c rews 

sl ight ly with the KS-8097 wrench and adj ust 
the aligning s c rews with the 4- inch regular 
s c r ewdriver as requi red . 

( 3 )  No . 12A L o o s en the bracket 
mount ing sc rews slight ly with the R-2593 

wrench and adj us t  the al igning s c rews with 
the No . 295 Bri s t o  s e t s c rew wrench or  the 
R-2485 All en s o cket s c rew wrench as re­
quired . 

(4 )  Make an at t empt in shift ing the bracket 
to maintain a uniform c l earance  between 

the shaft and the o i l  c l o sure l ips at all 
po int s around the periphery of  the shaft . 
Take care in making thi s adj ustment not  t o  
change the alignment o f  the shaft with re­
s p e c t  to the shaf t s  of the as s o c iat ed drive , 
as any misalignment may caus e b ind and ex­
c e s s ive vibrat i on .  

( 5 )  If , i n  checking t h e  gaps b e twe en the 
oil c l o sure l ips and the shaf t , as c ov­

ered in requirement 2 . 43 ,  the gauge d o e s  not 
ent e r  in all f our pos i t i ons , ref e� the mat ­
t e r  t o  the superv i s o r .  

( 6 )  Ret ight en the mount ing s c rews and re-
che ck the shaf t to s e e  that a b ind has 

n o t  b e en int roduc ed in the t ight �ning op­
erat i o n .  Al s o  check the shaf t and b earing 
f o r  o i l  c l o sure c l earanc e as c overed above . 
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REASONS FOR REI SSUE 

1 .  T o  r evi s e  and amplify the r equi rement s 
f o r  lubri cat i on , t o  spec ify KS-16326 o i l , 
and t o  chang e the rec ommended lubricat i on 
int e rval af t er turnover ( 2 . 04 and 2 . 3 1 ) . 

2 .  T o  r ev i s e  the requi rement s f o r  f lushing 
b e f o r e  and aft e r  turnover ( 2 . 05 and 2 . 3 2 ) . 

3 .  T o  revi s e  the requirement f o r  c l earan c e  
between the shaft and t h e  o i l  c l o sure 
lips of  g ear cas e c overs t o  add a check 
method ( 2 . 07 ) . 

4 .  T o  revi s e  the requirement f o r  horiz ontal 
d i s t anc e between c oupl ing a s s embly on 
drive shaf t and mot or st op t o  add a 
che ck method ( 2 . 11 ) . 

5 .  T o  revi s e  the requirement f o r  mot o r  
c oupl ing a s s embly l o c at i on t o  add a check 
method ( 2 . 12 ) . 

6 .  T o  revi s e  the requirement f o r  horiz ontal 
shaf t al ignment t o  add che ck methods ( 2 . 13 ) . 

7 .  T o  rev i s e  the requirement f o r  b ow t o  
add a check method ( 2 . 36 ) . 

8 .  T o  rev i s e  the requirement f o r  e c c en­
t ri c ity of 2-type and No . lOa shaf t s  t o  
add a check method ( 2 . 3 7 ) . 

9 .  T o  revi s e  the requirement f o r  o i l  c l o sure 
c l earan c e  t o  add a check method ( 2 . 43 ) . 

10 . T o  revi s e  the l i s t  of t o o l s , gaug e s , and 
mat erial s ( 3 . 00 1 ) . 

11 . T o  amplify the pro c e dure c overing l eakage 
at s ealed j o int s ( 3 . 02 ) . 

12 . T o  ampl ify the pro c edure c overing free­
dom of operat i on of gearing ( 3 . 08 ) . 

13 . T o  ampl ify the pro c edure c ove ring hori­
z ontal d i s tance  b e tween c oupl ing a s s em­
bly on drive shaft and mot o r  s t op ( 3 . 1 1 ) . 

14 .. T o  ampl ify the pro c e dure c overing m o t o r  
c oupl ing a s s embly l o cat i on ( 3 . 12 ) . 

15 . T o  ampl ify the pro c edure c overing c l ean­
ing the int errupt er drum ( 3 . 14 ) . 
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Play 6-type 

• 
Mounting Bearings 
Alignment Bearings 

Clearance 

• 
Bearings Except Bearings: 

Bearings: 

• 
• 
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