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BELL SYSTEM PRACTICES 

Plant Series 

SECTION 1 59-725-801 

Issue 3, May, 1962 

AT&TCo Standard 

GEAR REDUCTION DRIVES, HORIZONTAL CONNECTING SHAFTS, 

AND ASSOCIATED BEARINGS AND BRACKETS 

PIECE-PART DATA AND REPLACEMENT PROCEDURES 

1. GENERAL 

1.01 This section covers th e information 
n ecessary for ordering par.ts to be 

used in the maintenance 01· gear reduction 
drives, horizontal connecti ng sharts, and 
asso ciate d bearings end brackets (6, 7 ,  a, 
28, 30,31, 32,33,34 and1034 type drives; 

2, 3, 6 end 10 type sharts; 5, 6, a, 9 and 
12 type bearings and 3, 6, 9, 11 and 12 type 
brackets). 

1.02 Thi s  s e ct i on i s  r e i s sued t o  inco rp o ra t e  

mat e ri a l  f rom the addendum in it s proper 

lo cat i on .  In thi s p r o ce s s  marginal arrows 
have been omi t t e d .  

1.03 Part 2 o r  this secti on covers the 
pie ce part numbers and the correspond­

ing names or the parts which it is practic­
able to rep lac e in the tield in the main­
tenan ce or gear reduction drives, horizon­
tal ccnnecting shafts, and as socia ted bear­
ings and brackets. No attempt should be 
JQade to replace parts not designat ed . Part 
2 als o contains explanatory figures showing 
the different parts. 'l'his information is 
called "Piece Pert Data". 

1.04 Part 3 or this section covers the ap-
proved procedures for the replacement 

or the parts covered under Part 2. This 
information is called "Re placemen t Proce­
dures." 

2. PIECE PART DATA 

2.01 Th e figures included in this pert show 
1;.he various piece parts in their prop-

er relation to other parts or the apparatus. 
The piece p6l"t number s or the various pa rts 
are given together with the names or the 
perts as listed by the Western. Ele ctric 
Company Merchandis e Department. 

2.02 Whe n ordering parts tor rep lac ement 
purposes, give the piece part number 

as well as t.lie name or the part. Example: 
"?-154233 Gear Case". Do not refer to the 
BsP.number or to any information shown in 
parenthesis fo llowing the piece part num­
bers. 

2.02.l Whe r e v e r  Bri s t o  s e t s crews are spe ci -

f i e d  in thi s s e ct i on and rep la cement s 

are re qui r e d , hexagon s o cket s e t s crew s  o f  

co rre spond ing s i ze and type o f  p o i n t  sha l l  b e  

o r de r e d .  

2.03 When o rdering a No. 6A shaft order 
a No. 6A shaft per A-124380 and spe­

cify the length required and the distance 
between one end of the shaft and the cen­
ter or the nearest flat on the shaft and the 
distance between the centers of one flat to 
the next flat . Example: No. 6A sha ft per . 
A-124380, 8'-0" long, length to rirst bear­
ing flat 3'- O" , length between flats 
2'-0". 

2.04 The p i e ce part data to r the coupli n gs 

whi ch conne ct a drive t o  a v e rt i cal dri ve 

s haft are gi ven i n  the Divi �ion 159 s e ct i on 

cove ring v e rt i cal dri ve shaft s and a s s o ciat e d  

apparatus • 
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SECTION 159-725-801 

2.05 The p iece part data for co ded gear reduction drives, horizontal connecting shafts and 
associated bearings are given on t he figures indicated in tpe following table. 

External Internal 
Parts Parts 

Drives 
5A 6 
5B 2 6 
60 1 6 

2 6 
6E 5 6 
6F 4 

6 
3 6 
3 6 

6 
6 

3 6 
4 6 
1 6 

6 
BC l 6 

l 6 

5 6 
BF 5 6 

5 6 
14 14 

17 

19 19 
32B 19 19 

19 19 
20 20 
20 2 0  

330 20 20 
34A 21 21 

21 
21 21 
21 21 
- -
- -

6 -
lOA - -

32 33 
5B 32 34 

31 34 
32 33 
32 

BA 32 33 

31 34 
31 34 

Brackets 
3A - -
6 - -

- -
9A - -

- -
- -
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Interrup ter 
Assembly 

-

' -

-

-
-
-

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

-
-
-
-
-
-

-
-
-

-
-
-
-
-
-

13 

13 

13 
13 

13 

13 

Alarm 
Mechanism 

7 
7 
7 
7 
8 

-
-
-
-
-
-
-
-

7 
7 

7 
B 

8 
-
-

7 
-
-
-
-
-
-
-

B 

8 

-
-
-
-

-
-
-
-

-

-
-
-

-
-
-
-
-
-

Misc. Parts 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
11 
11 

11 
11 
11 
11 

11 
12 

10 
10 11 12 23 

27 
28 
29 

30 

30 

- 30 

35 
37 
35 
35 
36 
38 

• 

• 

• 

• 
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• 
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~pparatus 

Fi.i:. l Fi.i:. Fi.i:. i'i~. 9. 10. 11. 
Fig. 9, 10, 11, 

9. 10. 11, 
6D 9. 10 11 

9, 10, 11, 
6 9. 10. 11. 

5G 4 9, 10, 11, 
7A. 9, 10, 11. 
7B 9. 10. 11. 
7C 3 9. 10, 11. 
7n 4 9, 10. 11, 
7F. 9, 10, 11, 
7G 9. 10. 11. 
All 9. 10. 11. 
Al'\ 1 9. 10. 11. 

-· 7 9. 10. 11. 
8D 9. 10. 11. 

L SE 9 10 11 . 
8 9. l 0 11. 12 

A/'! 9 10 11 
2A4 

?AR 1 4. 14. 

'.-\04 1 !'\. 17 9. ln. 11. 12. lA 

'.-\1 4 lA lA , , 
32A 

32C 
33A 
3'.-\R ll 

10.11. .22.23 
'.-\.d..'R ?1 8 l O • l 1 • 1 2 2~. 24. 

L.l.0344 11.12 22.23 
1 0'.-\4.'R 8 - . 24 
. QhA f'T.a 

2 TYPe 25.26 
3A 

I 
30. 

30 
A4 ~n 
AR 34 - M 

A"R 32 34 '.-\0 

9A 30 
12A 

TYl>e 
7 Tvne 

114 
12A 
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2.06 The follow:l.ng D-specitication drives 
are the same es the coded drives un­

there ls a difference in :;>arts in the table 
on page 22. 

-D-Spec. Coded 
Drive Dri ve 

D-16 792 SA 
D-18624 7A 
D - 1S625 SA 
D-18626 2SA 
D-76897 7E 
D-76S98 7E 
D-76925 6E 
D-77341 7C 
o ... 77342 7C 
D-7S671 7E 
D-78805 8F 
D-78903 7C 
D-7S904 'lE 
D-7S905 SF 
D-SOOSO 7E 
D-S0920 6G 

P-170479 Pipe 

P-170063 
( This and OppositE: 
Side) 

This 
P-154234 Bearing 
(No. 6A Drive) 
P-154647 Bea�ing 
(Nos. 6C, SA, B, C 
and D Drives) 
Opposi te Side 
P-154237 

P-16012S Screw 

P-15424S 

ISS 3, S E CTION 1 59-725 -801 

D-Spec • Coded 
Dri ve Dri ve 

D-90210 1034A 
D-90211 1034B 
D-90217 33A 
D-90218 33B 
D-90242 34A 
D-90243 34B 

2.07 The following D-specif1cation drives 
are the same as the coded drives in­

dicated except that originally rigid coupl­
ings were furnished instead ot eccentrie 
couplings. 

o-spec. Coded 
Drive � 
D-43371 6D 
D-43395 7B 
D-43396 7D 
D-4339 7 SD 
D-43556 
D-43721 

6C 
BC 

P-154242 Shatt 

Alarm Mechanism 
(See Fig. 7) 

Screw 

Gear case 
(No. 6A Drive ) 

Gear Case 
(Nos. 6C, SB, Cand 
rr D:t"i ves) 
P-170227 Gear Case 
Ofo. 8A Drive) 

Fig. 1 - i!:xternal Parts of Gear Case 
(Nos. 6A, C, SA. B, C and D Drives) 
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Plug----------, 

P-154235 Cover~ 

P-170276 S~rew-----i I 
IT"-------'------, 

Nut-------

P-170063 

P-154233 

P-154646 



S E CTION 1 59-725-801 

P-154242 

P-17047� Pipe 

P-170276 

P-154235 

P-154233 Gear Case. 
(No. 6B Drive) 
P-154645 Geer Case 
(No. 6D Drive) 

Alarm Mechanism 
(See Fig. 7) 

P-17005:3 Screw 

Assembly 
(See l!'ig. 1:3) 
P-154237 Cover 
(Opposite Side 
Mounted with 
P-170063 Screws)· 

Screw 

P-154248 Nu 

Fig. 2 - External Parts of Gear Case 
(Nos. 6B and D Drives) 

Shatt 
P-170479 Pipe 

P-154235 

P-170276 Sorew 

P-17006:3 
(This and Opposite 
Sides) 

This Side 
P-154234 Bearing 

(No. 7A Drive) 
P-154647 Bearing 

(Nos. 7B, C and 
E Drives) 
Opposite 
P-154237 Cover 

Page 4 

Fig. 3 - External Parts of Gear Case 
(Nos. 7A, B, C and E Drives) 

P-1542:3:3 Gear case 
(No. 7A Drive) 
P-170400 Gear Case 
(Nos. 7B, C and E Drives) 

P-170063 Screw 

P-160128 Sorew 

• 

• 

• 

• 

• 

• 

• 

Shatt---------­

Plug:----

Sorew----­

Cover---

Plug--------

Cover----

Housing----

Housing-----' 

Side---' 

Interrupter 

£__~------+----P-111868 

..-----P-160128 Screw 

-------P-154242 

P-154248 Nut 
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P-154g35 

P-170276 

P-170479 Pipe 

Interrupter 
( See 1"1g. 13 ) 
P-154237 
(Opposite Side 

Mounted with 
P-170063 Screws) 

ISS 3, S ECTION·· 1 59-725-801 

70063 Screw 

P-154236 Cover 
(Nos. 7D aDd G Drives) 
P-170178 Cover 
(Nos. 6F and GDrives) 

Shatt 

Screw 

P-154248 Nut 

Fig. 4 -External Parts of Gear Case 
(Nos. 6F, G, 7D and G Drives ) 

P-170479 Pipe 

P-154235 

P-170276 

P-154646 Gear case 
(Nos. 6E, F 
and G 

P-170063 
( 'n1i s and Opposite Si de) 

'l'bis 
P-154647 Bearing 
Opposite 
P-154237 Cove 

P-154242 Shatt 

P-170166 Cover 

Screw 

Alarm Kechanism 
(See Fig. 8) 

Screw 

Fig. 5 - External Parts of Gear Case 
(Nos. OE, 81, F and G Dri 'Y8S) 
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Cover----------. 

Screw---------. 

Plug ----t---' 

Assembly...--+--­

Cov(;lr--~ 

Plug--------

Cover·-------~ 

Screw----.. 

8E 
Drives) 

,---P-1 

'------+-P-154242 

,------+-P•lll868 

,----+--P-170276 

------P-160128 
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P-13?908 
(Phos. Bronze) 

P-173505 
( Steel ) 

P-146255 
Thrust Collar 

P-146256 Set 
Screw Spring 

Worm 
(See Table 
on Page 22) 

P-146256 Set 
Screw Spring Clip 
(Nos. 7C, SA, C, D, 

F and G Drives)  

011 Sight 

(See Fig. 11) 

P-170479 Pi pe 

3/8"-16 x 1/2" 
Bristo Set Screw -
Cup Point (Inner) 
(All Drives) 
3/8"-16 x 1/4" 
Bristo Set Screw -
Cup Point (Outer) 
(All Drives except Nos. 7� 
SA, C, D, F and G Drives ) 

x 3/8" 
Bristo Set Sorew -
Cup Point 

Motor Worm Assembly 
(See Fig. 10) 

Worm Assembly 
(See Fig. 9) 

Fig. 6 - Internal Parts of Gear Case 
(6, ? and 8 Type Drives) 
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Washer·------------

Washers----------

Intermediate 

Assembly---./"\ 
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P-154375 Govel'llor Cover 
(Noe. 6A,B,C,D, 6A,B, C and D 

tP-154382 GQvernor 
(No. 30A Drin) 

*P-137236 Contact 
(No�. 6A,B,C,D, 6A,B,C and D 

ISS 3, S ECTION 159�725�801 

P-154377 Governor Cover 
and Contact Spring Assembly 

(Nos. 6A, B, C, D, 8A, 
B , C and P Dri v_es) 

P-170048 Governor Cover 
and Contact Spring Assembly 

(No. 30A Drive) 
tP-170046 Contact 

(No. 30A Drive) *tP-132308 Insulators 

*tP-14726'7 Bushing 
*tP--136661 Sorew 

tP-130428 Clamp Plate p .. 147266 
*tP-137237 Stop Spring& GQvernor Al'lll 

1/16" x 1/4" Housing cover Steel 
Cotter p n *P-147270 Contact Spring 

P-U7279 

(Nos. 6A, B, C, D, 
B ,  C and D 

tP-170047 Contact Spring 
(No. 30A Drive) 

x 5/16" Steel Cotter Pin P•l592l5 
Screw 

*Indicates parts constituting 
Governor Cover and 

Contact Spring .Assembly 
tindicates parts constituting 

P-170048 Governor Cover and 
Contact Spring .Assembly 

J'ig. 'l - Cast Weight Alarm. )(echenism 
(Nos,6A,B,C,P,8A,B,C,D and 30A Drives) 

Contact Springs 
Insulators 

*P-136681 
Stop Springs 

*Indicates parts oonstitutins 
P-170183 Hot.ising and 
Contact Spring Assembly 

Housing and 
Contact Spring Assembly 

Governor 
(Does not include 
P-170149 Spr1Jig) 

Fig. 6 •Link Type Alarm .Mecbanism 
(Nos.�l.eE,F,G,�4A.a,10344 and B Drives) 

Pege 'I 

Springs-----~ -----...---, 
Sprinsa-----~1 

Terminal-·-------

-------*tP-154382 

·' . 

6A 
Drives~ 

---------*tP-147263 

P-154377 

•N"~4---*P-l70046 

lr-l+----•P•l32308 

.., 

• Screw-----------,~::::,::::;::--[~~~~~=J-~~C.:,j~~;;;n. __ ~•p-137237 

N.,....+-+-----P-170183 
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P-154677 Ball Bearing 

P-154244 Clamp Nut 

Worm Wheel 
(see Table 
on Page 22) 

'.5/8" - 16 x 1/2" 
Bristo Set Screw -
Cup Point (Inner) 

3/8" - 16 x 1/4" 
Bristo Set Screw -
Cup Point (Outer) 

(See Table on Page 22) 

P-1546?? Ball 
Bearing 

P-154244 Clamp Nut 

P-116602 Screw 

Fig. 9 - Intermediate Worm Assembly 

P-154243 Clamp Nut 

Clamp 
Nut 

Fig. 10 - Motor Worm Assembly 

P-173238 
Sight Gaskets 

P-137856 011 
Sight Glass 

(See Table 
on Page 22) 

P-137857 Clamp Ring 

Fig. 11 - 011 Sight Assembly (All Drives) 

Page a 
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~--Worm 

P-116602 Screw 

P-116602 Screw 
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P-154246 Coupling 
(Includes Pins) 
(Nos. 6A,B,C,D,E,F,7A,B,D and 30A Drives) 
P-147261 Coupling 
( Includes Pins) 
(Nos. 6G, 7C,E,G, 
G, 34A,B, 1034A and B 

r-------
' I I 
I 

,� 
r-' 

ISS 3, SECTION 1 59-725-801  

Motor Coupring etuard 
(See Te.ble on Page 22) 

5/16" - 18 x 3/8" Bristo 
set Screws- Cup Point 

Coupling Head 
(Includes Pins) 
(Nos. 6B, D, E, G, 7B, C, D, E, G, 

P-172198 Coupling Head Washer SA, B ,  C, D, E, F, G, 30A, 34A, Bt 
1034A and B Drives) 
P-170020 Coupling Head 
(Includes Pins) 

Nos. 6A, C and 7A Drives) 

Fig.12 - Drive Coupling Assembly an d Coupling Guard 

P..90833 
(Hard Rubber) 

P-126031 Washer ( Steel ) 

P-l547G'7 Spacer 

P-154709 
P-1'5298 

P-154696 
Brush 

P-154878 

P-154880 Washer 

Brush (Marked Ll or LJ) 
Hut 

--P-154887 Brush Finger 

Note: Since the interrupter drwn 
must meet a close eccentricity re­
quirement and since there a:re no 
maintenance facilities tor adjust­
ing to the requirement, consid­
eration should be given to having 
the W .E. Co. make the necessary 
re airs. 

Cover 

Fig. 13 - Interrupter Assembly 
(Nos. 6B,D,1,G, 7D, G Drives) 

Pae;e 9 

Head-------­

Head-------­

SA,B,C,D,E F 
Drives! ' 

Washer-------

Te:rm1nal--1'._-

SCJ:ews 

P-170179 

P..lll224 

P-147282 Pins 

P-147261 



SECTION 1 59-725 -801 

P-170479 Pipe Shaft 

P-147294 Spiral Gear 
(No. 28A Drive) 
P-154727 Spiral Gear 
(No. 28B Drive) 

P-147293 

P-154774 

P-170063 

P-154775 Shaft Guard 

P- 154777 Shaft 

P-143360 

P-147297 011 Ring 

1/2" x 1/4" Std. Pipe 
Hex. H. Bushing (Brass ) 

P-170479 Pipe Plug 

P-147295 Spiral Gear 
(No. 28A Drive) 

P-154726 Spiral Gear 
(Ho. 28B Drive) 

3/8" - 16 x 1/2" 
Bristo Set Screws -
Cup Point (Inner) 

3/ 8" - 16 x 1/4" 
Bristo Set Scrows -
Cup Point (Outer) 

Screw 

Shaft Guard 

x 1/2" 
Bristo Set Screw -
Cup Point 

Thrust Collar 

P-154188 Washer 

P-154772 Gear Case 
(No. 28A Drive) 

P-154773 Gear Case 
(No. 2BB Drive) 

Sight Assembly 
(see Fig. 11) 

Fig. 14 - Internal and External Parts of Gear Case 
(Nos. 28A and B Drives) 
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Plug----------- ,---- P-147298 

Gasket---------

Cover---------

Screw-------

.---------P-17O063 

..------P-154776 

,--------3/8"-16 

P-147388 

Screw _____ ___/ 

.____-Oil 
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155 3, SECTION 159-725-801 

P-154647 Cover 

P-1?0063 Screw 
P-1 ?0063 

I P-170037 Cover 

Screws 

P-154775 
Shatt 
Guard 

P-1 ?0479 Pipe 

P-170038 cover 

0 Gear Case 

P-154237 Cover 

Screw 

Fig. 15 - External Parts o:t' Gear Case 
(No: 30A Drive) 

P-154735 Oil Pump Housing 

1 Woodru:t't Key 

Fig. 16 - Gear Case Oil Pump Assembly 
(No. 30A Drive) 

Page ll 

Screw-----~ 

-----+-+---P-170036 

Plug-----l 

'-------P-170063 

'------No. 
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P-137907 Wa shers ---� 
(Steel) 

P-137908 
(Phos. Bronze) 

P-170043 

P-170093 Spiral 

Worm 
(See Table on Page 22) 

3/8" - 16 x 
Bristo Set Screw. 
Cup Point 

P-146256 Set Screw 
Spring Clip 

Oil Sight 
(See Fig. 11) 

P-170479 Pipe 

P-17027� Sorews 

-P-137908 Washer 
(Pho s. Bronze) 

Washers 

P-170094 Spiral Gear 

3/8" - 16 x 1/2" 
Bristo Set Screws 
Cup Point (Inner) 
'3/8" - 16 x 1/4" 
Bristo Set Screws 
Qup Point (Outer) 
Motor Worm Assembly 

(See l"ig. lOl 

Alarm Mechanism 
(See Fig. 7) 

Intermediate Worm 

011 Pump Housing 
(See Fig. 16) 

Assembly (See Fig. 9) 

P-154248 Nut 

Fig. 17 - Internal Parts of Gear Case 
(No. 30A Drive) 
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Wheel---------~ 

1/2"'------~ 

Assembly------+--+--.& 

Plug-------+--~ 
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P-1'70051 Shatt 

ISS 3, SECTION 159·125-801 

P-13?90'1 Washers 
(Steel) 

P•l 704'18 Pipe P-13?906 we.sher 
{Phos.Bronze) 

P-125405 .. l '70050 
Cover 

5/16 .. -18 x 5/8" P•l '70276 Screw 
Briato Set 
Cup Point 

P•l70063 Screw 

P-lV0053 
Shatt Cue.rd 

P-1'10052 
Shatt 

P-137908 
(Phos. Bronze) 

P-173505 
(steel) 

P-1?0049 
Gear Case 

.. 170095 Spiral 0$a1 

Sight 
a.ssembly 
(See 1'1g. ll) 

1/2* X 1/4* Std. Pipe Thd. 
Hex. Hd. Buahing {Brass) 

P-170096 Spiral Pipe Plug 

3/8" - 16 x - lo x 1/4" 
Bristo set screw- Bristo Set scre•-
Cup Point (Inner) Cup Point (Outer) 

Fig. 18 - Internal and hternal Parts ot Gear Case 
(No. 31.A Drive) 
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Nut---------

Screw-----. 

Washer-----+-----<1------, 

Washers 

Gear----------_, 

------P· ,<. • ., 

.. 

... 

'-----P-170479 

, 1/2"-------~-3/ett 

• 
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P-147294 Spiral 
(No. 32A Drive) 

P-170175 Spiral 
(No. 32B Drive) 

P-170345 Spiral 
(No. 32C Drive) 

P-173505 
(Steel) 

P-137907 
(Steel) 

P-137908 Washers 
(Phos.Bronze) 

P-143350 

P-170478 Pipe Plug 

P-1 70053 

P-154451 
Shatt Guard 

P-170174 Shatt 

.... 
P-170576 CoTer 

Gear Case 

replaci� either a cover or 
a gear case, order both gear 
case and cover. 

3/8" - 16 x 
Bristo Set Screws -
Cup Point (Inner) 

3/8" - 16 x 
Bristo Set Screws -
Cup Point (Outer) 

P-170172 Shatt 

P- 170053 Screw 

P-125514 Nut 

5/15" -18 x 5/8" 
Bristo Set Sc�ew­
Cup Point 

P-154'1'15 
Shatt Guard 

P-1'101'13 
Spiral Gear 

(No.32A Drive) 

P-1 ?Ol '16 
Spiral Gear 

( No� 31B DriTe) 
P-1?034'1 

Spiral Gear 
(No.32C Drive} 

1/2" x 1/4" Std. Pipe Thd. 
Bex. B. Bushing (Brase) 

P-170479 Pipe Plug 

Fig. 19 - Internal and External Parts of Gear case 
(Nos. 32A, B and C Drives) 
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r-P-170170 

LWhen 

Gear 

Gear 

we.shars----------7 

we.shers---------7 

l/2"'----7 

• 
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P-l 7047g Pipe Plug 

3/B" - 16 x 1/2" 
Bristo Set Screw -
Cup Point (Inner) 

3/8" - 16 x 1/4" 
Bristo Set Screw -
Cup Point (C�ter) 

P-170309 Spiral Gear 
(No. 33A Drive) 

P-170311 Spiral 
(No. 3:3B Drive) 

P-170353 Spiral 
(No. 33C Drive) 

P-170063 
Screw 

Shatt 
Extension 
P-170302 

Shatt 
Guard 

011 Sight 
(See Fig. 11) 
5 /16"-18 x 
5/8" Bristo .set Screw -
Cup ?oint. 

P-147284 

P-170301 Gear Case 

P-170479 

ISS 3, S ECTION 1 59-725-801 

P-170304 Shatt 

P-170355 Spiral Gear 
(No. 33A Drive) 

P-170356 Spiral Gear 
(No. 33B Drive) 

P-170357 Sniral Gee r 
!No. 330 Drive ) 

P-170358 Brass Rings 

P-170308 Cover 

P-170306 Shatt 

P-170305 Bel l  Bearings 

3 Woodrutt K•J 

P-137908 Washer 
(?hos.Bronze) 

P-1'37907 Washers 
(Steel) 

l/2" x 1/4" Std. Pipe Thd. 
Hex. H. Bushing (Brass) 

Fig. 20 - Internal and External Parts of Gear Case 

(Nos. 33A, B and C Drives) 
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Gesr---+----------, 

Gear--~ 

Assembly---

Plug-----------------

P-170063 Screws 

o. 

r- P•l 70303 
I Shaft 
' Guard 

+-
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P-170063 
(Nos. 34A and l034A Drives) 

. Uarm Mechanism 
(See F1g. 8) 

Parts not Shown 
P-170166 
P-170274 Screw 
(Long Screw for 
Mounting Cover ) 
P-170270 Screw 
(Housing 

Mounting screw) 
P-170278 Screw 
(Short Screw for 
Mounting Cover) 

P-170315 Shaft 
(Nos. 34A and 
1034A Drives) 

P-173505 Washers 
{Steel) 
P-137908 
(Phos. Bronze) 
Intermed1a te 
Wo:rm 
(Upper) 
( See P'ig. 22) 

011 Sight 
(See P'ig. 11) 

Cover 

P-170276 Screw 

Motor Wonn 
Assembly 
(See Fig. 10) 

Worm Assembly 
(Lower) (See �ig. 23) 

· 
This Side 
P-154237 Cover 
Opposite Side 
P-154647 Bearing 
Housing 

Pipe Plug 

P-173505 Screw (Steel)' 
x 3/8" P-137908 Bristo set Screws-

(Phos. Bronze) Cup Point 
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Note: The drives coded No. 1034A and No. 1034B coTer the 
assembly or �he No. 9A Bracket •1th the No. 34� and the No. 34B Drive, respectively. 

fig. 21 - Internal and E·xternal Pai:ts of Gear Case 

(Nos. 34A, B, 1034A and B Drives) 

Reissued. July 1963 
.. ' .  J . \  ' . 

• 

• 

• 

• 

• 

• 

Screw---------"--, ~----------P-170320 Shatt 

----------P-146255 Thrust Collar 

Cover --------P-146256 Set Screw Spring Clips 

Guard-+--~ 

Assembly---+------it-

P-170319 Wonn 

Assembly-----t--+----,,,-Z.,~~ 

Wa~hers------------~ 

Washer-·_:___:_ __________ __, 

L----------P-1?0063 
'---------3/8"-16 

• 



• 

• 

• 

• 

• 

• 

P-170325 Ball Bearing 

P-116602 

P-154243 Clrunp NI.it 

P-1 ?0322 Spiral Gear 
(Nos. 34.1.. and 1034ii. 

Drives Only) 
P-15467? 
Ball 
P-116602 
Screw 
P-154244 
Clamp Nut 

3/8"-16 x 3/P." 
Bristo Set Sorew­
Cup Point 

ISS 3, SECTION 1 59-725-801 

I 
P-170323 Spiral Gear 

o. 3 Woodrurr Key 

Ball Bearing 

Fig. 22 - Intermea.iate Worm Assembly 
(Upper) (Nos. 34A and l034A 
Drives Only 

P-170321 Shaft 

No. 3 Woodruff 

P-170318 Worm 

3/8"-16xl/2" Bristo Set Sorew·­
Oup Point (Inner) 
;3/8"-l6xl/4" Bristo Set Sorew­
Cup Point (Outer) 

P-170317 Worm iVheel 

P-146256 Set Screw Spring Clip 

P-116602 
Screw 

Fig. 23 - Interme<liate Worm Assembly 
(Lower) (34 an<l 1034 Type Drives) 

Fig. 24 - Gear case Cover Arrangement 
(Noa. 34B and l034B Drives Only) 
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screw---

P-109896 Washers 

P-130264 Screw ____ ,1'7 

P-159996 Washer---~-• 

Keys~ 

r-~ P-170324 

P-154677 Ball 
Bearing 
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Shaft (See 

CoUpl ing (See 

P-147375 
Shoe 

P-147374 No. 0 Std. 
Pin -
Long 

Note: When it is necessary t.o replace a No. 2A or 
B sha:f't, order a No. 2C or D ah.rt respectively 
and the associated coupling assembly. When it 
is necessary to replace the entire coupling 
assembly associated with a No. 2A or B Bhatt, 
order the coupling a88embl.y aasooiated with the 
No. 2C or D sha:f't respectively. I:f' a coupling 
associated with a No. 8C or D sha:f't is used on 
a No. 2A or B aha:f't respectively, it will be 
necessary to tile a :f'lat on the shatt tor the 
Bristo set screw. 

Fig. 25 - Nos. 2A and B Shatt� 

Sha:f't - 5/8" rr Dwg. A-131226, Det. 
(Ho • 2C Sha:f't 
(Speci:f'y length) 

Shaft - 5/8" Dwg. A-131228, Det. 
2D 

length o:f' shaft 
and distances :f'rom the 
end to the center 
ot the flat 
on the shatt) 

P-170212 

P-170213 

P-147374 
5/l.e" - 20 x l/4" 

Bristo Set 
Screw -

Cup Point 

lig. 26 - Nos. 2C and D Shatta 

P-14.7261 
Coupling 

(Includea Pina) 

P-14.7282 

Coupling 
AaaemblJ' 
(Inoludea 

Pins) 

Fig. 27 - Ho. 3A Shatt 
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Shatt (See 
(This shaf t has :f'lats :f'or bearings) 
(No. 6A Shatt) 
Shaft - 5/8" per Dwg. A-135549, Det. l 
(This sha:f't ·has no :f'lats tor bearings) 
(No. 6B �haft) 
(Specify length) 

P-161164 
Coupling He.ad 

(Includes Pins) 

Head 
on Drive 

P-147282 
Pina 

5/16" - 18 x 3/8" 
Bristo Set Screws -
Cup 

Pins 

Coupling Head 
on Drive 

P-172198 
Washer 

Rote: V/hen it is necessary to replace a No. 6A 
shaft, either o:f' the :f'ollowing procedures may 
be :f'ollowed. 

· 

(l) Order a Ho. 6A shaft as· outline� in pa ra­
graph 2.03. 

(2) Order and substitute for the shatt, the No. 
61! shaft and as many P-�90005 ball bearing 

assemblies as there are bearings on the shaft. 
Substitute the new bearing assemblies for those 
moun ted on the No. 6A ahatt. 

Fig. 26 - Nos. 6A and B Shafts 

3/8" - 24 x 3/8" 
Bristo set 
screw -
Cup 

Shatt - 6/e• per Dwg. 
A•l4.6106, Det. 
(Specity length) 

.P-170412 Pin 

P-170411 
Coupling 

,,-, 
I \ . 

-I I 
I J 
I I 
I \ 
I I 
� } 

I I \ I .. _J 

Shoe 

Collar 

Washer 

Fig. 29 - No. lOA Shaft 

• 

• 

• 

• 

• 

• 

• 

per 
(No. Shatt) 
(Specify 

Shoe----✓ 

Pin-------

l 

P-147262 Waaher-----.----P-147282 Pina 

5/16" - 18 x 3/8" Shaft l,/2" per 
Bristo Set Dwg. A-120045, 
screws - Det.l (Speoit1 
Cup Point . Length) 

Aasembly------.......1 

Pina-----__,J 

Note)-----------, 

coupling 
Washer 

,. .. 
r~ 
I I~ l1 ,(!. 

l_ 

Coupling Head 
on Drive 

Point-----.-.J 

Point---~ 

1-----l 

,.._--P-170410 

'------P-170415 



• 

• 

• 

• 

• 

•• 

P- 170577 
Washers 

P-161287 Oil 
Sight 

Oil 
Sight Cap 

Fig. 30 - Oil Sight .Assembly 
(All Bearings) 

P-143360 

(Part of 
P-170406, 
P-170407 
and P-227112 
Cap and 
Bracket 
Assemblies) 

Oil Sight 

(See Fig. 30 ) 
P-173870 

P-170032 
Cover 

Screw 

P-170406 Cap 
and Bracket 
Assembly 
(Uo. 5C 
Bearing) 
P-170407 Cap 
and Bracket 
Assembly 
(No. 9.A 
Bearing) 
P-173653 Cap 
and Bracket 
Assembly 
(Uo. 12A 
Bearing) 

P-173654 

(No. l�A 
Bearing) 

Plugs 

Screw 
(No. 12A 

Bearing) 
Screw 

(Nos. 5C and 
( 9A Beari.n€J3) 

-/16" - 18 x5/8" 
Bristo Set Screw. 

Cup Point 
(No. 12ABearlng) 

Screw 
!Nos. 5C and 
9A Bearings) 

Fig. 31 - External Parts or Bearings 
(Nos. 5C 9A and l2A Bearings) 

ISS 3, SECTION 1 59-725-801 

P-143360 
(Part of P-170030, 
P-l 700b4 and 
P-170285 Cap 
and Bracket 
Assemblies) 

P-170032 
Cover 

P-125436 Pipe Plllg 
Oil Sight 

(See Fig. 30 ) 
P-170030 Cap am 
Bracket 
(Nos. 5A and B 

Bearings} 
P-170054 cap and 
Bracket 
(Nos. 6A and B 

Bearings) 
P-170285 Cap and 
Bracket 
(Nos. BA and B 

Bearings) 

Screw 

Fig. 32 - External Parts or Bearings 
(Nos.5A,B,6A,B,8J andB Bearings) 

P-161422 Ball 
Bearing 
(Not Including 
P-170033 Spring) 

P-170033 
Spring 

Fig. 33 - Internal Parts or Bearings 
(Hos. 5 A , 6A and BA Bearings) 

Spring Clip 
(Part or 

P-290005 Ball 
Bearing Assembly) 

No. 6B Shaft ----o� 

Fig. 34 - Internal Parts of Bearings 
(Nos.5B,C,6B,8B,9A em 12.A Bearings) 

Page 19 

..----P-161285 Screw-----, 

Assemblies----,. 

ASSElllbly 

Assembly. 

Assembly 

Screw--------, 

i-----P-143985 

Assembly---1 

No. 6A Shaft---...., 

P-170408 

P-227113 

P-154197 

P-154197 

• 
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Bracket 
(No. 3A Bracket) 

P-170034 Bracket 
(No. 7A Bracket) 

Bracket 
(Nos. 7B and C Brackets) 

70637 Bracket 
(No. 9A Bracket) 

P-154327 
(Nos. 7A, B, C and 
9A Brackets) 
P-170181 Spacer 
(Mo. 3A Bracket) 

P-147326 
(Nos. 3A and 7A Brackets) 
P-170259 
(Nos. 7B, C and 9A Brackets) 

P-170180 Gib 
(No. 3A Bracket) 
P-147322 Gib 
(Nos. 7A and B 
:Brackets) 
P-170295 Gib 
(No. 7C Bracket) 
P-170638 Gib 
(No. 9A Bracket) 

P-147323 Stud 
(Nos. 3A, 7A 
and B Brackets) 
P-170294 Stud 
(Nos. 7C and 9A 
Brackets) 

3/8" - 16 x 1/2" Bristo Set Screw· Flat Point 
(Nos. 3A, 7A, B and C Brackets) 
3/8" -16 x 5/8" Bristo Set Screw· Flat Point 
(No. 9A Bracket) 

Fig. 35 - Nos. 3A, 7A, B ,  C and 9A Brackets 

No. 00 Std. Taper Pin-
7/8" Long 
(Nos. 3.A, 7A and 
B Brackets) 
3/32" x l" Cotter Pin 
(Nos. 7C.and 9A 
Brackets) 

P-126336 washer 
(Nos. 3A and 
7A Brackets) 
P-170265 washer 
(Nos. 7B and C 
Brackets) 

Screw 

washer 
(No. 9A Bracket) 

x 1/2" 

Fig. 36 - No. llA Bracket 
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Bristo 'Set Screw -
.Flat Point 

• 

• 

• 

• 

• 

• 

P-154326 

P-170263 

P-1 

Spring----~ 

Spring ____ _. r9 ... ...._P-147284 

'-----P-170089 

/ 



• 

• 

• 

• 

• 

• 

• 
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No. Std. Tape-r Pin·(7/8" Long) 
(Nos. 6A, B and C Braokets) 

P-147323 P-147328 Spring 
(Nos. 6A, B and C 

3/32" x l" Cotter P-1702�4 
No. 6D Bracket (No. 6D Braoket) 

?-154327 

P-170012 Screws 
(Nos. 6A, B and 
c Braokets) 
P-l.70283 Screws 
(No. 6D 

Bracket) 

P-17001.3 Sore\-:_ 

P-170005 

3/8"-16 :x. 5/8" 

0 

0 Bristo Set 
Flat Point 

Fig. 37 - 5 Type Brackets 

P-143:356 Headless Set 

P-109897 

Fig. 38 - No. 12A Bracket 

Gib 
{Nos. 6A, B and 
C Brackets) 
P-170295 Gib 
(No. 6D Bracket) 

-P-147326 Spring 
(Nos. 6A and 
B Braoke�s) 

-P-170259 Spring 
(Nos. 60 and 
D Braoketa) 

P-123753 Washer 
P-154170 Pin 

x 1/2" 
Cotter Pin 

5/16"-18 x 5/8" 
Bristo Set Screw ­
Cup Point 

l/2"-13X H/2" 
Sq. H. Iron M. 
Bolt and Nut 

9/16" x 1-3/8" x 
.109" Std. Iron 
Washer 

Paga 81 

00 

Pin-------' 

Washer----_,• 

Sorew------1---/ 

P-154169 
Handle 

P-126466 Nut--------------;r-:__L-~::::;::::;::::::::':="-7 

P-147286 Bracket----------------------• 

Nut-------------~ 

'----3/32" 
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2 . 08 The followi ng is a list of' numbe r s  and corre sp ond ing names of' pie ce parts whi ch are 
not common to all drives .  

Worms Worm Whe els 

Mo tor Inte rme d iate Ver ti cal Interne diate Motor Coupl ing 
Dr ives 1iform Worm Shaft Sha:ft Guard 

P-154374 P- 154240 P- 154238 P-154239 P-400103 
t t 6B - - - - P-400103 

6C P- 16 1341 P-161338 P-161340 P-15 1339 P- 400103 
- - - P-400103 

P-170164 P-161338 P-161340 P-161339 P-400103 
t t 5F - - - - P-400103 
t t 6G - - - - P- 400 104 

7A P-154241 P- 154240 P-154238 P-1542 3 9  P-400103 
7B P- 1 70003 P- 151338 P-16 1340 P-161339 P-400103 
7C P-170056 P- 154 3 7 8  P-15437 9 P-154381 P-400105 

t t 7D - - - - P-400 103 
7E P-170253 P-15 1338 P-16 1340 P- 1 5 1339 P-400104 

t t 7G - - - - P-400103 
BA P- 154380 P-154378 P- 154379 P-154381 P-400104 
BB P- 170025 P-16 1338 P- 161340 P-16 1339 P-400 104 
BC P-170021 P-154378 P-154379 P- 154 381 P- 400105 
SD P-1 54380 P-154378 P- 15437 9 P-154381 P-400104 
BE P- 170167 P-15 1338 P- 161340 P- 1 61339 P-400104 
BF P-1 70168 P- 154378 P-15437 9 P-154381 P-400105 

P-154378 P-15437 9 P- 1 54381 P-400104 
30A P- 1 7 0042 P- 154378 P- 15437 9  P-170041 -
34A P- 1 70316 - - - P- 401544 

P- 1 7 0315 - - - P-401544 
P- 170316 - - - P-401544 

1034B P-1 70316 - - - P-401544 
D-1 6 7 9 2  t t t t P-400104 
D- 18624 t t t P-400103 

t t t t P-40 0104 
t t t t -
t P- 154378 P-15437 9  t P-400105 
t t P- 154239 P-400107 

D- 75898 t P-154239·  P-400105 
D- 75925 t t t P- 154239 · P-40010 5 
D- 7 7 341 t t t P-154239 P- 400105 

t t t P-400105 
t P- 161338 P-15 1340 P-15 1339 P-400104 

D- 78805 t t t P-154239 P-400105 
D- 78903 t P- 154378 P-15437 9 t P-400105 
D- 78904 t P- 154240 P-154238 t P-400104 

t P- 154378 P-15437 9 t P- 400105 
D-80080 t t t P-154239 P-400104 

./D-80920 P-170167 P-170002 P- 151340 P-16 1339 P-400104 
D- 90210 P-1 7 0167 t t P-401544 

P- 170167 t P- 401544 
D- 90217 - - t t -

- - t t -
D- 90242 - t t t P-401544 
D- 90243 P-40 1544 

� 
( t )  Order the se worms an d  worm whe e ls per D numbe r or the Drive . 

Order case per D number of' the Drive . 
Cover om itt e d and alarm a s s embly shown on Fig . 7 :furnishe d  inst ea d .  

( t t )  The worms a nd worm whe els o f'  the se drive s are not removab le without dismantling the a s s o­
c ia te d  int e rrupter . ( See note oo ve re d  on Fig . 13 ) 
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6A 

tten 
6E 

,, 

An 

34B 
1n'2..il.A 

n-18625 
in-18526 

"-43799 
"-76897 

n-77342 
n-70571 

n-789O5 

TL9O211 

n_9n21e 

-

' 

P-17O169 

~ear 
(P-17O178) 

t 

-

t 
t 

t 

I 

' 

-

,-

t 

P-154239 

t 
t t 

t t 
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3. RIPIACBM!NT PROCBOOR!:S 

3 . 001 List or Tools an d  Materia ls 

Code or 

122!! 

232 

240 

245 

246 

2 9 5  

296 

344 

388A 

453A 

R-1255 

R-1317 

R-1 7 70 

R-2382 

R-2485 

R-2812 

R-6440 

KS-636 7 

l-3/8" He x . Open S i ngle-End O!f­
se t  Wre nch 

Scribe r 

3/8" and 7/16 " Hex .  Open Double­
End Pla t Wren ch 

1/2" Open S ingle-End Flat Wrench 

5/lo '' .6ri sto Se t Screw Vlren ch 
( 4  Fl11 t;e s l 

3/8" Bristo Set Screw Wrenc h 

Otfset Screw-dr iver 

3/16" 8Ild l/4" Hex . Open D o u b l e 
End O ffset Wrench 

Swi vel Spanner Wrenc h  

31/32" and l-l/1 6 "  Double End 
Flat Vlrench 

5/8" Hex . Offset Socket Wrench 

l/2" and 9/16 " Hex . Open Double 
End Flat Wrench 

7/8" Hex . Open End Flat Wrench 

5/32" Hex . S o cke t S e t s c rew Wrench 

3/16 " Hex . S o cket S e t s c rew Wrench 

3/8" Sq. Flat Wrench 

7/1 6 "  and 5/8" Hex . Open End 
Flat Wrench 

KS-80� 7 7/1 6 "  and 5/8" 12 Point Off set 
Box rlrench 

Mat erials 

Ball Peen Hamme r  - l Lb . 

Hac k saw Fraoe 

6-1/2" P-Long Uo se Pliers 

5/32" Pin Punch 

3" Cab inet Screwdriv e r  

4" ktfgul11r Screwdriver 

5" Regul ar sc rewdriver 

6" Twee z e rs 

11/16" am 2::132" He x .  "J>en Doubl e  
End Eng i n ee r ' s  Wre nc h 

Quick Drying Paint ( T o Mat ch 
Apparatus ) 

Code o r  
• 

KS-7860 

155 3, SECTION 1 59-725-801 

Pe t r o l eum Spiri t s  

Wire and B l o ck ( Fo r  support ing 
drive shaft ) 

Receptac l e s  t o r  Drained O i l  

4-0 A L  Sandpaper 

KS-6824 Seal ing Compound 

3 . 002 Whe reve r Bri s t o  s e t s c rews are r e f e rred 
t o  in thi s s e c t i on and replac ement s are 

re qui red , hexagon s o cket s e t sc rews of c o rre­
sponding s i z e  and typ e  o f  po int may b� u s e d . 

3 . 02 Berore stopping a dri ve t o  make anY 
or the rep la cemen t s  spe c i t ied here in , 

ascertain whethe r  i t  i s  ne c e s sary to make 
any of the assoc iated c ircuits busy. Cir­
cui ts wh i ch are so affec ted shall be made 
bu sy in the approved manner . 

3 . 03 When i t  is neces sary to remove a gear 
case or bearing cover or any part that 

will cause oil le akage in order to effect 
the replac ement o f  an y  part , al low the o il 
in the gear case or bearing to drain into a 
su i tabl& container . To d o this , remove the 
drain and filling plugs wi th the No . 245 , 
No . 388A, the KS-636 7 ,  KS-8097 , the R-1 7 70 
or the R-6440 wrench ,  depend ing on the s i ze 
ot the plug and shape of the plug head . 

3 . 04 I f  a gear case c ove r is removed for 
any r eason and the gear c as e  is equip­

ped wi th an oll s c reen , remove t he oil screen 
as experience has ind i cated that i t  is no 
longer needed . 

3 . 05 B e f o re replac ing any part covered 
here in ,  check whe the r the replac ing part 

is c oa t e d  with a pro t e c t ive f i lm of grease . 
I f  it i s ,  remove the grease w i th KS-7860 pe­
t r o l eum spi r i t s  and then lubricate the part , 
i f  r e qui red , as out lined in the D i v i s i on 159 
se c t i on c ove ring thi s apparatus . 

3 . 06 Aft e r  the change s have been made , any 
part on whi ch a seal may have been broken 

should be c l eaned and r e s ealed as out lined in 
the Divi s i on 159 s e c t i on c ove ring thi s appa­
ratus . In some cas e s  it may be more e c onomi cal 
t o  replac e s c rews that have b e en removed from 
sealed j o in t s  with new s c rews rather than c l e an 
o l d  s c rews . 

3 . 0 7 After the gear c ase o r  bearing has 
been reassembled , insert and s eal 

the d rain plug in plac e . Where the drain 
plug is a taper plug , inse rt the plug 1/4 
or i t s  length into t he gear c as e  or bearing 
box . Then paint the remai n i ng t hreads with 
the KS-6824 sealing compound and tighten the 
plug in plac e . Where t he plug is not a taper 
plug do not apply the seal ing c ompound to 
e i the r the plug or ga sket , Take c are in 
tighten ing t he plug not to tighten it too 

. tight to nv9 id s hift ing t he pos i t ion of the 
gear case . Where a paraprene gasket i s  used, 
an effe c t i ve seal will not be obtained when 
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the plug i s  exc e s s i vely t i ghtened due to the 
gas ket ten d ing to be s quee zed out ot plac e .  
Paraprene gas ke ts may be recogni zed a s  suc h 
by a strong sul phur odor when the ga skets sre 
new. 

3 . 08 A1'ter the s eal. in� compound has hard -
en ed , touch up t he jo int with a qu i c k 

drying pe. lnt that ma t c hes t he or i �inal f in­
i sh .  

3 . 09 Aft e r  the replac ement o f  any part that 

re qui r e s  the draining of the o il ,  f ill 

the gear c a s e  o r  bearing w i th o il t o  the level 

sp e c i f i e d  in the D i v i s i on 159 s e c t i on c over­

ing thi s apparatus and insert and t i ghten the 
fill ing plug fi nge r t i ght , except whe re the 
plug is a t ape r plug and is moun t e d  i n  the fac e 

o f  the c ove r .  In thi s c a s e , s e al the plug as 

outl ined in 3 . 07 .  

3 . 10 Aft e r  making any replac ement o r  part s  
o f  a drive shaf t , bearing o r  a s s o c i a t e d  

mo t o r  bracke t ,  t h e  part o r  part s r e plac ed 
shall m e e t  the readj u s t  r e qui r ement s involv ed 

as sp e c i f i e d  in the s e c t i o n  o r  D i v i s i on 159 
c ov e ring thi s apparatus. O t h e r  part s who s e  

ad j u s tmen t s  may have b e e n  d i s turbed b y  the 

replacing operati ons shall b e  checked to the 

t e s t  requirement s and an o v e r-all ope rat i on 

c h e c k  shall be mad e o r  the d r i v e  b e f o re re s t o r­
ing the c i rcui t s  to s e rv i c e .  

3 . 11 No replaceme n t  pro c e dure s are spe c i ­
f i ed t o r  sc rews o r  o t her smal l  parts 

when t he ope rat ion c on s i st s ot a s ingl e s im­
pl e ope rat ion . 

3 . 12 Guard To r eplac e a guard , 
mo un t ing s c rews , when nec ­

e s sary , with the 4" regular s c rewdr iver and 
remove the guard . Sub s t i tute the new part 
and t i ghten the mounting screws s e c urely . 

Pins and Washer 

3 . 1 3 To r eplac e a c oup-
remove the guard as 

ou t l ined in 3 . 12 and r emove the motor . 
To do th i s , remove the plugs that furn ish 
the s ource of power tor t he motor . Oper­
a t e  the clamp ing handle located under the 
bracket and remove t he motor and asso c i ated 
c o upl ing ass embly from the motor bracke t .  
Take c are no t t o  b reak the motor stop 
alarm wires . I f  nec e ssary , d i s c onn e c t  the 
wi re s . If t he wa sher requ ire s replac e­
ment , remo ve it and s ub s t itute the new part . 
To replace a coupl ing a s sembly , remove the 
B r i s to set sc rews from the a s s embly wi t h  the 
No . 29 5 wrench and remove it from the shaf t . 
No te the c ond i t ion ot the c oupl ing assembly 
and pins . It t he assembly appears sati sfac ­
tory but t he pins are worn , replac e the pins 
a s  outl ined in 3 . 14 . I f  the a s sE111bly ap­
pears worn , replac e i t .  Remove t he B r i s to 
s e t  sc rews from the defect ive part Elld inse rt 
them in plac e in the new part . Mount the 
c oupl ing ass embly in plac e but do no t  ti ght en 
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the set s c rews and r emount the motor in 
plac e .  Sl ide the c oupl ing that W&s just 
mounted f orward on i ts s haf t until it ls in 
i t s  corr e c t  po s i t i on and t hen t i ghten the 
set s c rews s e c urely in plac e . 

3 . 14 Pins : To rep lac e a pin ; place the 
coupl ing assembly in a v i se w i th the 

pins pro j e c t ing downward . Drive t he d e f e c ­
t i ve p i n  from the coupling wi th t he 5/32" 
pin punc h and hamme r .  Remo ve t he coupl ing 
ass embly from t he vise . .Make the n e c ­
e s sary s u b s t i tu t i on o f  part s an d  proc e ed as 
fol l ows . Hold the pin in place in t he coup ­
l ing ass embly s o  that the p in is p e rpend i c u ­
l a r  to t h e  ass embly a n d  pla c e  t h e  pe. r t s  i n  
t h e  vi s e  wi th the pin against one of t h e  j aws 
of the vi s e  and the coupl ing assemb l y  agains t  
the other jaw .  Cl o se the jaws o f  the vi s a  
aga inst t he p in and the c oupl ing as sembly 
forc ing t h e  pin in i t s  proper po s i t i on .  Re ­
mount t he assembly in p lac e as o u t l ined in 
3 . 13 .  

3 . l b To rep l a c e  the washer , remove 
the mo tor as out l ined in 3 . 13 and re­

move the was he r .  Sub s t i tute the new part in 
pl ace over t he pins and remount the mo tor . 

Alarm Me c han i sm and Part s 

3 . 16 Gene ral : To rep lac e  any part of an 
alarm me c hani sm p ro c e e d  as out l i ned 

in paragraphs 3 . lE to 3 . 23 .  Whe re the cover 
of t he l ink t ype alarm me chan i sm is in one 
pie ce , spl i t  the c o ve r  i n to two part s as 
out l ined in 3 . 1 7  be fore removing the c o ve r , 
exc e pt when the c ove r is t o  be replaced in 
wh i ch c as e  do not spl i t  i t .  

3 . 17 Cover When Mounte d 
on a t  

o f  t he cove r , s c r i be a l i ne ac ross 
the c ov e r , 60 ° wi th the long s i de , to a point 
Just ab ove the boss for t he mounting sc rew 
on t he short side of the c ove r .  Saw t he 
c over al ong th i s  l ine with a hac k  saw to a 
dep th or ap proximate ly 1/16" deep . Do not 
saw the co ve r all the way t hrough . Remo ve 
the c ov e r  mount ing s c rew at the top wi th t he 
4" regular s c rewdri ver and insert the blade 
of a 5" regular s c rewdriver between the c ov­
e r  and the hous ing at a po int di r e c t ly to 
the rear of the top s c rew hole . Wi th the 
sc rewdr ive r in thi s  po s i t ion as shown in 
Fig . 39 , force the c ove r f rom th e hou s i ng 
un t i l  tmi c ove r snaps off at t he sawed sl o t . 

No t e : In performing t hi s  operat ion it 
may be ne c e ssary to pry the cover 
and hou s ing s l ightly a part in ord e r  
to pe rm.i t  t he sc rewdriver to b e  
inserted . This may be d on e  by in­
s e rt ing the 4 "  re gular sc rewdr iver 
in the opening provi ded f o r  ac c e s s  
t o  the alarm spring re ta in ing screws . 
Do not loosen the c ove r  moun t ing 
s c r ews to pe rm i t the s c rewdriver to 
be inserted as t he seal around the 
lowe r port ion of the cove r  w i l l  be 
b ro ke n . 

• 

• 

• 

• 

• 

• 
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Mount ing 
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F ig . 39 - I l l u s t rat ing Spl i t t ing 
of Alann Hou s ing C o v e r  

3 . 18 Cover :  To re plac e a cover tha t 
s e a  re ffio ve the c ove r mowiting 

sc rews w i t h  the No . 344 s c rewd r i ve r o r  the 
4 "  re gul ar s c rewd r i v e r  and remo ve the c ov e r . 
The r eplac i n �  c o ve r  i s  in one pi e c e . In o r­
d e r  to e l iminate th e ne c e s s i ty of break ine 
o i l  s ea l s  t.o gain ac cess  to the a l a rm  springs 
or wi ri ng , w i t h  t he re sultant po s s i b i l i ty 
o f in t roduc ing o i l l eaks , b r e ak the cover iuto two par t s  at the s l o t  as f o l l ov1s . Plac e 
th e s tra i �h t port ion of the co ve r up t o  t he 
s l o t  in a v i se . C l o a e  the vi se to hold the 
c o v e r  s e c u re ly in plac e . H i t  the c ove r sharp­
ly wi th t he hammer  at a po int above and in 
a d i r ec t i on away from the slot w1t i l  the 
c over is broken into two p i ec e s . I n  mount­
ine t h e s e  p i e c e s , sea l the lowe r pi e c e  in �  
c o rdanc e wi th a p proved pro c edure s .  Do no t 
s e a l  t he uppe r  p i e c e . · To r e plac e a cover 
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tha t i s no t se al ed ,  remove the mount ing sc rew 
wi th th e 3" c ab in e t  s c rewdri ve r and rt11nove 
t he cover . Sub s t l tute the new part and 
t i ght en the s c rews s e c urely in plac e . It 
any seals have b e en b ro ken clean the surface s 
a s  out l ined in 3 . 06 and r ef il l w i th o i l  to 
the r e qu i red le vel as ou tl ined in 3 . 09 • 

3 . 19 To replace a hous ing , remove 
the cover a nd hou s i n g  mount ing s c rews 

wi th t he 4" regu l ar s c rewdriver as out l ined 
in 3 . 1 8 e x c e p t  iri t he case o f  the No . 30A 
dri ve whe re t he hous ing i s  part of t he gear 
case c ove r . In this case pro c eed a s  out­
l ined in 3. . 6 1 .  Remo ve tre contact spr i n� as­
semb l y  as ou t l ined i n  3 . 23 and moun t  i t  in 
the new hous ing . Mow1 t the new hous ing in 
plac e an d i n s e r t  and t i ght en the mo un t ing 
s c rews s e c ure ly . Remount the cover and in­
s e r t  and t ighten t he mou n t ing sc rews s e -
curely . 

· 

3 . 2 0 S r i n  R e t rac t i l e S rin : To r e p la c e 
a s p r 1nc on c as t  we G t al arm me c han­

i sms , remo vt:: the ho us ing mo un t i ng sc rews wi th 
the 4" re gul ar s c rewdri ve r  and remove t he 
hous ing . R emove t h e  s pr iP!�" w1 th t he P - l onc 
nos e  pl i e rs . Sub s t i tu t e  the new par t wid 
remo un t  t he hous ing . 'ftlen insert and t l�hten 
t he moun t i n g  s c rews se c ur e l y . T o  repl a ce t h e  
s p r i n t:  of a link type al arm mec han i sm ,  remove 
the c o v e r  a s  ou t l ined in 3 . 18 and r emove the 
spri n.:; with the P-long nose pl i er � . Substi t u t e  
the new pa r t  an d  remount t h e  c over . Then i n ­
s e r t  an d  t i ehten the mo un t ing s c rews securely • 

3 . 21 Go verno r : To r e pl a c e  a governor of 
e i ther type of al arm mec han i sm ,  remo ve 

the c ov e r  a s  outl ined abo ve and remo ve t he 
gove rn o r  ho us i ng mount ing sc rews with the 4 "  
regular sc rewdri ve r .  I f  a governor o f  the 
c as t  wei gh t a l a rm me c han i sm i s  to be re ­
p l ac e d , r emove t he c ot t e r  pin and spr ings 
wi th the P-long no se pl i e rs . Sub s t i t u t e  the 
new pa rt . If t h i s  part interfe re s with the 
hou s i n ti: ,  f i l e  of f a po r t ion of t h e  arm e s  

We igh t 
Arms 

F i le me t al fran arm 
as require d  at t h e se 

point s to p reve nt 
in te rfe renc e wit h 

housi ng 

F ig . 40 - Arms of Cast 
Alarm Me c han i sm 
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shown in F i g .  40 . Remount the s pri ngs e.nd 
i n s e rt t he c o tter  p i n  and spre ad t he ends 
to s e c ure i t  in plac e . I f  t he go vernor o f  
a l i nk t ype al a rm mec han i sm i s  t o  be re ­
pl aced , re!Iluve the c l B.I:lp i ne sc rews wi th the 
4" regular s c rewd r i ve r and s l i d e  the gov­
e rn o r  o f f  t he shaf t . Sub s t i tute the new 
a s sembly a nd i n s e rt and t i £�ten t he s c rews 
s e c urely . Remount t he governor hous ing s e ­
c urely in plac e . 

3 . 2 2 Pin To r e pl ac e a pin 
on a a rms c a s t weig.'lt go verno rs , 

re�ove the hous ing as outl ined i n  3 . 1 9 and 
remove t he c o t t e r  pin f rom t he plunger pin 
with t he P-long nose pl i ers . Re�ove the p in 
and sub s t i tute t he new p�r t . Insert the 
c o t t e r  p i n  thro ugh the pin and remoun t and 
s e c ure t he hous in6 as ou t l ine d  in 3 . 1 9 .  

3 . 23 Con tac t  To repl ac e  
any part o f  the c on ta c t spr ing assem­

b l y , remove . the hous ing cover as outl ined 
in 3. 1 8  and remo ve the s pring a s s emb l y  mount-

· ing s c rews w i t h  the 3" sc rewdr iver . Make 
the ne c e s s ary re pl ac ement of par t s , re a s s em­
ble the contact s pring a s s embly and i ns e rt 
and t ighten the moun t ing sc rews s e c ure ly . 

O i l  

3 . 24 To re plac e  any part of t he l owe r o i l  
s i ght a s s embly , r emove t h e  o i l  s i ght 

cl amping ri ng wi th the No . 453A wrenc h ,  make 
the ne c e s s a ry s ub s t l tut lon of part s .  I f  the 
glass i s  not to be replac e d , c l e an  it at thi s 
t ime . Remount and securely t i ghten the par t s  
i n  pl ac e . 

7 and 8 D r i v e s  

3 . 25 D r i ve s  With 
and 

a s s o c i at e d  part s no re pl ac emen t of par t s  in 
the in te ri o r o f  No s .  6B , D ,  F ,  G ,  7D and G 
dri ve s equipped wi th interrup te r s should b e  
made b y  t he Tele phone Company , I f  any re­
plac ements are nec e s sary , i t  is rec ommended 
that the r eplac ement be made by the We s t e rn 
E l e c tri c Company . 

3 . 26 Where i t  i s  ne c e s sary to remove a drive 
from the bracket t o  e f f e c t  the replac e ­

ment o f  any part , p r o c e e d  as f o l l o w s . Remove 
the v e r t i cal shaft c oupl ing be twe en the drive 
and the vert i cal drive shaft as out l ined in 
the Divi s i on 159 s e c t i on·• c overing thi s appa­
ratu s .  Not e the amount and d i re c t i on o f  e c ­
c ent r i c i ty b e tween t h e  v e r t i cal d r i v e  shaft 
and the ve rt i cal shaft o f  the drive in order t o  
fac i l i tate remount i ng the drive . Remove the 
mo t o r  as out l ined in 3 . 13 .  Remove any c o nn e c t ­
i n g  shaft s a s  out l ined in 3 . 29 . H o l d  t h e  drive 
mount ing nut s with the No . 246 o r  R-1770 wrench 
and remove the mount ing b o l t s  with the R-1317 
wrench . Take care not t o  break the mo t o r  stop 

Par,e 26 

alarm wi re s .  If ne c e s sary , d i s c onn e c t  the 
w i re s . Aft er making the ne c e s sary replac ement 
of part s and reas s emb l ing the drive , remount 
it on the bracket and real i gn  as out lined in 
the Divi s i on 159 s e c t i on c overing thi s appa­
ratus . 

3 . 27 Gear Case Cove r:  To replac e a ge ar 
c ase cover , r e mo ve the mo tor as out­

l ined i n  3 . 1 3 if  the shaft ext end s through 
the cover, remove the cover mount ing sc rews 
wi th th e No . 344 s c rewdriver or the 4" reg­
ular sc rewdri ve r .  nemove the cove r  and sub­
s t i tute a new one , Ins ert and t ighten the 
mount ing s c rews securely . 

3 . 28 Int e rmediate Wonn Cover : To re place 
an i nte rmed i ate worm c ove r , re11Dve the 

drive t'rom t he bracket as outl ined in 3 . 26 ,  
R emove t he int e rmed iate worm cove r  mount ing 
s c rews w i th t he No . 344 screwdri ver or the 
4" regular s c rewd r i ve r . Due to  the f i t  
o f  t he ball b e aring in the c ove r , the worm 
as sembly w i l l  probably be removed from the 
gear case w i t h  t he c over . Sub s t i tute the new 
parts and rea s semb le the parts and remount 
the assembly in the gear case i f t h e y  we re 
removed . V/hen r emount ing the par t s  in the 
gear case , t ake care that the pa�ts are lo­
cated so t hat t he gears mesh properly wi th 
e ac h  other and w i th the worm . Ins ert and 
t i ghten the c over mount ing screws se c ure ly . 

3 . 29 All O the r Covers : Remo ve t he c ove r 
moun t ing screws w i th the No. 344 sc rew­

d r i v e r  o r  the 4" regul ar sc rewdr i ve r  a n d 
remove t he c ove r .  I f , howeve r ,  a shaf t ex­
tends thro ugh t he c ove r and is c oupl e d  to a 
ho ri zontal s ha f t , i t  w i l l  be nec e ssary to 
uncoup l e  the shaft a s  outlined in the pro ­
c e dure s c overi ng t he part be fore l'Ellloving the 
c o ver . Make t he ne c e s sary replac ement of 
parts and inse rt and s e cure ly t i ghten the 
c o ver moun t ing s c rews . I f  a s haft has b e en 
uncoupled to e f fe c t  the replacement , r e ­
c oupl e i t  as ou tl ined in t he p r o c e d u re s 
noted ab ove , 

3 , 30 General : To replace any part o: the 
worm ass embly , remo ve 

t he dri ve from t he bracke t  as outl ined 
in 3 . 26 and remove t he interme d i ate w o r m  
c o ve r  mount ing sc rews w i th the No . 344 sc rew­
d ri ver or t he 4" regular sc rewdr i ve r .  Due 
to the fi t of t he ball bear ing in the c ov­
er, the assembl y  wi ll probably be removed 
from t he ge ar c ase  wi th the cove r . I f  i t  
i s  not , remove it from the gear case , Af t e r  
t h e  ne c e s sary replac ements have b e e n  made , 
reassembl e  the parts and remount the a s ­
s embly i u  the ge ar case . Wh e n  remounting 
the pa rt s  in the g e ar c ase , take c are that 
the parts are l o c a t e d  so that .tbe gears me sh 
prope rly wi th each o ther e nd w i th the worm .  
After t he pa r t s  a r e  s at i s fac torily al i gned , 
mount the co vers in pl ac e and i n s e rt 
and t i ghten t he cover mount ing s c rews s e ­
cure ly . 
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3 . 31 Nut s :  To re place a 
nut, remove t he bear­

ing clamp in g  nut lock s c rew wi th t he 3" cab­
inet s c rewd ri ver and r emove the nut . Sub ­
s t i tute the n e w  part on the shaft , t i ehten­
ing i t s e curely in pl ace , The n i n sert and 
t i ght en the lock screw . 

3 . 32 Ball To rep lac e a b al l bear­
remove t he a s s o c i a t e d  b e ar ing 
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c l e.mp ing nut as outl ine d abo ve and remove 
the bea ring .  Sub s t i tute t he new part and re­
mount the c l amping nut as ou tl ined abov e . 

3 . 33 'Norm Whe e l :  To replac e the worm whe e l , 
remove t he bearing c l amp ing nut and 

the bal l bear ing from t he end of t he s h a f t 
neare s t  the worm whe e l  as ou t l i ned above . 
Sc ribe a l ine on the shaf� aga in st one 
surface o f  t he worm whe e l  w i th the No . 240 
s c r i b e r  s o  that the new whe e l may b e  c or­
re c t ly l ocate d . Reruove the o u t e r  and inner 
B r i s to s e t  s c rews with the N o . 296 wrenc h .  
Sl i de the whe e l  off the s haf t . In sert the 
inner B r i s t o  s et s c rews l o o s e ly in t he new 
worm whe e l  an d  plac e  it on t he s haf t in the 
po s i t ion f orme rly occup i ed by the worm whe e l 
that was r emove d . Ti ght en the inne r B r i sto 
s e t  s c r ews s e c ure ly a nd in s e rt and t i ght en 
the outer B r i s t o  s e t  screws s ecure l y . Re­
mount t he bearine; and clampi ng nut that were 
remo ve d e s  ou t l ined above . 

3 . 34 Worm: To r ep lace the worm , remove the 
b earings and worm whe e l as out -

1 ined in 3 . 32 and 3 , 33 and plac e them en the 
new wo rm . B efore removing the worm whe e l , 
no te it s po s i t ion on t he s hart and locat e  i t  
on t he n e w  shaft in a c o rre s pond ing po s i­
t i on , Aft er a l i gn ing the part s , t i ghten the 
inner B r i s to se t screws s e cure ly and inse rt 
and t i ghten the ou te r B r i sto s e t  sc rews s e ­
c urel y . 

3 , 35 Gene ral : To r e plac e any part of the 
mo tor wo rm a s sembly , remove t he inter ­

me d i ate worm a s s embly from the gear case a s  
out l i ned in 3 , 30 ,  Remo ve t he mo tor and mo ­
t o r  coupling assembly mounted on the worm 
shaft as out l ined in 3 ,  1 3 . If t.he worm shaft 
is coupled to a hor i zontal shaft , remove the 
coupl ing as outl ined in t he pro cedure s cov­
er ing t he part . I f  the -worm shaft i s  con­
nected to an alarm mechan i sm ,  remove the 
housing as outl ined in 3 . 19 . Do not remove 
the gove rnor a·t t h i s  t ime \Ulle ss the re­
plac ement is t o be ma.de on the gove rnor end 
of t he s haft . Remove the cover thro ugh whi ch 
the motor shaft pro j ec ts as out l ined 1n 3. 2 9 .  
Af t e r  the n e c e s sary replac eme n t s  have be en 
made , mount t he alarm gove rnor on the shaf t , 
if i t  i s  us ed , as ou tl ined in 3 . 19 .  After 
remoun t ing t he mo t or worm assembly in the 
gear case , r emount the in termed i ate alarm 
assembly a s  outl ined in 3 . 30 , mount the cov­
ers t hat were removed , a s  outl ined in 3 . 29 ,  
re c oupl e  the connec t ing s haft and t he motor 
c oupl ing as sembly and remount the motor as 
out l ined in 3 . 1 3 . 

3 , 36 Nut : To repl�c e  a 
nut , remove the bear­

ing c lamping nut lock sc rew wi th the 3" 
c ab in e t s c rewdri ver and remove t he  nut . Sub­
st itute t he n ew part on the shaft , t i ghten­
ing it securely in pl ac e . Then ins ert and 
t i ghten th e lock s c rew. 
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3 , 3 7 Ball To repla c e  a ba l l  bear-
r e rr.ove the a s so c iated bear ing 

c lamp ing nut as outl ined in 3 , 36 and r e ­
mo ve t h e  b e a r ing . Sub s t i tute t he n e w  part 
and sec ure the c l amp i ng nut, 

3 , 38 Vlo rm :  To rep l a c e  a worm ,  r emo ve the 
be ari ng c l amp ine nut s and ball bear­

ings from each end of the s haf t as out­
l ined in Z . 3o and 3 , 3 7 and mount t hem in po ­
s i t i on on the new worm . Remount the a s s em­
bly in the g e ar c a se as outl ined in 3 . 3 5 , 

Wo rm Whe e l  ko un t e d  on Vert i c a l  Thrust 
Thru s t  Washers and Shafi 

t he 

3 ,  39 Genera l :  T o  r ep lac e t ne verti cal s hat t  
the d r i v e  o r  a n y  part mo unt ed on 

i t , r emove the i nt ermedia t e  wo rm as s embly 
r roci the gear c a s e  as o utl i ned i n 3 . 30 .  Re­
move the c o v er thro ugh whi ch the rootor s haft 
pro j e c t s  a s  o ut l ined i n  3 . 2 7 .  After mak ing 
t h e  n e c es sary rep l a c ement o r  part s , remount 
the int ermedi at e wo rm as s embly and covi:.r as 
o ut l i n ed in 3 . 30 .  

3 , 40 ',Vorm Whe e l :  To r eplac e the worm whe e l , 
remove s e t  sc rew spr ing c l ips on 

the worm wh e e l  and thru s t  c o l lar with the 
long nose pl i e rs . Remo ve t he outer and in­
ner Bri sto s e t  s c rews from the worm whe e l  
wi t h  the No . 296 wr ench and p l a c e  the inner 
s c rews in po s i t i on in the new worm whe e l . 
Loo sen t he B r i s to set s c rew in t he thru s t  
c o l l ar w i th t h e  N o . 29 6 wrench . S l i de the 
ve rt i c al shaft upward un t i l  t he l owe r  end 
c l ears t he wo rm whe e l , Remove tbe worm whe e l  
from t he gear case and sub s t i tute the new 
part . To r e l o c ate the s haf t , plac e the low­
e r  hal f of an e c centri c c oupl ing against the 
shaft with the co upl ing pin in the slot of 
the s haft .  S l ide the s haf t down through the 
part s un t i l  the co upling r e s t s  on the c a s t ­
ing . Sl i de t he wo rm whe e l  up t o  the posit i on 
wh i ch t he d e f e c t i ve part o c cup i ed md ti ght­
en the inner B r i s to s e t  . sc rews s e c urely. In­
s e r t  and t i ghten t he out e r  B r i sto set sc rews 
s e c ur e l y . Place the thrust c o l l ar in i t s  
o r i g i n a l  po s i t i on an d  t i gh t en the B r i sto set 
s c rew s e c urely . 

3 , 4 1 Thrust Collar and Thrust Washe r s : To 
r e p l a c e  a or a thrust 

was he r ,  r emo ve the worm whe el as outl ined in 
3 . 40 and r emo ve t he t hrus t  c o llar f rom the 
ve rt i c a l  shaft . Remove t he B r i sto s e t  s c rew 
from the c o l l ar and plac e i t  in the new c o l ­

· 1 ar .  I f  a thrus t washer is t o  be replac e d,  re­
mo ve t he t hru s t  c o llar and then the wa she r s . 
Take c are when plac ing the washers in po s i ­
t i on that the bronze wa sher i s  placed be­
twe en t he two s t e e l  wa shers . Place t h e  
thru s t  c o l lar and worm whe e l  en the s haft in 
the i r  o r iginal po s i t i on s  and t i ghten t h e  
B r i sto s e t  sc rews s e c urely . 
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3 , 42 Ve r t i c al Shaft o f  Drive : To replac e 
t he dri ve , re ­

mo ve the worm whe e l , thrus t c o llar and wash­
e r s  as ou tl ined a bove . Remo ve t he ve r t i c al 
sha f t  and sub s t i tute the new par t , s l id ing 
i t  down thro ugh the top of t he gear c as e  
as out l ined above . R e l o c ate t h e  par t s  that 
were removed in the ir original po s i t ions 
as outl ined ab ove . 

Brush Ho l de r  and As s o c iated Part s 

3 . 43 B rush : To r ep lace t he brush , p rQ c e ed 
a s  fo llows :  Li ft t he b rush f inger and 

pull t he b ru s h  o ut o r  the holder with the 
twe e ze r s . Do not r a i s e  t he b rush finger any 
mor e  t han i t  i s  ne c e s s ary and do no t al l ow 
i t  to snap when r e l e a s ing i t ,  as i t  i s  im­
por tant that the t ens ion of the brush f inger 
rema in unchanged . Litt the a s s o c i ated b rush 
f i n ger j u s t  enough to a l low the brush t.o en­
ter t he s l o t  of the b ru s h  ho lder and insert 
the new bru s h  in the holde r  wi th t he toe o f  
t he b ru sh po inti ng i n  t he d i re c t i on o f  ro­
tati on of t he d ru m .  Le t t he b ru sh f inger 
b e ar on t he en d of the brush and c arry it in 
w i t h  a snap . It a ny force o ther than the 
tens i on of t he b ru sh finger is n e c e s sary to 
oarry the brush into po s i t i on , it is an in­
d ic a t i on that t he brush bind s , The b rush 
should be a sl i d ing t i t  in t he ho lder and 
must not b ind or have too muo h  play . When 
a b ru s h  b inds dre s s  it down with 4-0 AL sand­
paper . Never f i l e  the b rush ho lder slo t . Do 
not u s e  b ru she s that are or have bec ome un­
ders i ze d  so t hat t hey are too loose in the 
s lo t . Seat the b ru s h  by plac ing a p i e c e  o f  
4 - 0  AL sandpaper ab out 1/2" wide ( pape r side 
toward the d rum) be twe en t he drum and the 
brush that is to be s e ated s o  that � paper 
e x t end s app ro x imately l "  beyond the he e l of 
the bru sh . Draw th e pap er in the d ir e c t i on 
or ro tat i on of t he drum with one hand , fol­
lowing t he contour or the drum, and apply­
ing j u s t  su f f i c i en t  p re s sure on the b ru sh 
wi th th e o th e r  hand so t hat the sandpaper 
cuts fre ely . Pul l the b rush away from the 
drum when t he end o f  the sandpaper nears it, 
and r ep e at th i s  o pe rat ion unt i l  the c ontact 
port ion ot t he brush has the same curvature 
as the drum . The strip or sandpaper should 
be d i sc arde d when i t  b e c ome s f i l led w i t h 
c arbon dust . start the motor driving the 
interrupter drum , l e tt ing t he brushes ' wear 
in on the d ru ms about to ur hours . At this 
t ime note that the brush runs smoothly (with­
out c hat ter ) on the drum . Then c lean the 
d rum as out l ined in the Divi s i on 159 s ec t i on 
c ove ring thi s apparatus . 

3 . 44 B rush and As s o c iated Part s :  To 
a remove the 

brush as outl ined in 3 . 43 ,  straighten the 
o f f s e t  po r t i on of the he l i c al spring with 
the l ong nose pl i e rs and remove t he spring . 
I f  the he l i cal s pring is det e c t i ve , sub s t i ­
tute the new part and bend the spr ing so that 
i t  i s  held secu rely in place in the brush 
f inge r . If t h� bru sh f inger is d e te c t i ve ,  
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remove the f inger mount ing nuts wi th the No • 
398A wrench , remove the washer and brush 
finge r .  Sub s t i tute the new part and reas­
semble the part s that were removed . T h e n  
t i ghten the f inger mount ing nut s securely 
and plac e the hel i c al s pring in po s i t ion as 
out l ined above • 

3 . 45 B rush Holde r and As soc iated Parts:  To 
a or 

parts , rewove the brush holder moWlt ing 
screws w i th the 3" cabinet sc rewdriver and 
remove the t e nn inal s , the brush holder and 
the insulator . It the s pacer is defe c t ive , 
remove it at th i s  t ime . Sub s t i tut e the new 
part and reassemble , t i ghtening the brush 
holder mount ing s crews sec urely . 

3 . 46 Gear Cas e :  To replace t he gear case , 
remove int ermed iate worm assemb� 

motor worm a s s embly and vert i cal s haft ot 
t he drive as outl ined in 3 . 30 ,  3.35 and 3 . 42 .  
Remove the f i l l  and drain plugs , the alarm 
mec hanism and oil s i ght assemb ly as out l ined 
in 3 .  21 and 3 .  24 respe c t i vely .  Assemble thes e 
parts in t he new gear case as ou tlined in 
the pro cedure s  not ed above . 

28 Drive s  

3 . 47 Whe re i t  i s  ne c e s sary t o  remove the drive 

from the bracket to e f f e c t  the replac e-
· ment o f  any part , p r o c e e d  as f o l l ows . Remove 

the c oupling betwe en the drive and the v e r­
t i cal drive shaf t as out l in e d  in the Divi s i on 
159 s e c t i on c overing v e r t i cal drive sha f t s  and 
a s s o c i a t e d  apparatus . N o t e  the amount and 
d i re c t i on o f  e c c en t r i c i ty be tween the v e r t i cal 
drive shaft and the v e r t i cal shaft of the 
drive . Remove the m o t o r  and mo t o r  c oupl ing 
a s s embly as out l ined in · 3 . 13 .  Unc oupl e  the 
conn e c t ing shaft s a s  out lined in 3 . 48 .  Lo o sen 
the uppe r  set s c rew l o c knut on the bracket w i th · 
the N o . 232 wrench and l o o sen the set s c rew 
with the R-2382 wrench and remove the drive 
from the frame . Aft e r  making the ne c e s sary 
replac ement of part s and reassembl ing the 
drive , remount i t  on the bracxet and t i ghten 
the s e t  s c rew in the bracke t s e curely . Then 
t i ghten the l o cknut s e curely . Assemb l e  the 
c onne c t ing shaft s as outlined in 3 . 48 .  

3 . 48 Shaft Guard : To r eplace a shaft guard, 
remove the s haft guard mount ing screws 

with t he 4" regular s crewdriver or the No . 
344 sc rewdr i ver , and r emove t he shaft guard . 
I f  the shaft guard i s  mounted over a hori­
zontal c onne c t ing shaft , i t  will be nec e s ­
sary t o  uncouple t h e  s haft before removing 
the s haft guard . To do this , slide the shaft 
guard away from t he dri ve onto the bori zontal. 
shaft . Dri ve out t he taper pin wi th the 
hemmer and the 5/32" pin punch or loosen the 
Bristo set s c rews wi th the No . 295 wrench .  
Pla c e  a p i e c e  of wi l'ti around the shaft and 
fast en the w i re to the frame or plac e a 
wooden block unde r  the shaft in order to 
support it and prevent strain on tbe other 
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coupl ing he ad ; s l ip t!le 
head off the s haft and then r emo ve the shaft 
guard . Substitute the new shaft guard . Re­
ass emble the c oupl ing on the connec t ing 
shaft . Mount t he shaft guard secure ly in 
pl ac e . 

3 . 49 Gear Case Cover and Gasket :  To ·re-
gear case cover , d i sc onne c t  

t he s haft coupl ings an d  remove . the shaft 
guard from th e s i de on wh i c h  the cove r  i s  
located a s  outl ined i n  3 . 48 .  Remove tbe gear 
case cover mounting s crews with the 4" re g­
ula r s c rewdrive r  and remo ve the cove r .  Sub• 
s t i tute the new pa rt an d  insert and t i ghten 
the mounting sc rews securely . Remount and 
real i gn  the hori zon tal shaft as outl ined · in 
pro cedure 3 . 1 3  • 

3 . 50 Thrust Thrus t  Washer :  To re -
a thrust or wash­

er > remove t he shaft guard as outl ined in 
3 . 48 .  Remove the B r i s to set screw wi th t he 
No . 296 wrench and rEl:love t he c ollar from 
the s haft . Plac e t he B r i s to set screw in 
the new colla.r and s ubs t i tute it ai the shaft . 
Ti ghten the. Bri sto set s c rew s e cure ly . I t  
tbe t hrust washer is t o  be replaced , remove 
the t hru st colla r  and t hen t he washer , sub-
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•ti tute the new washer and remount and se­
cure the col lar .  Remount and real ign the 
hori zontal s hat't as outl ined in 3 . 48 .• 

Gear 
or and 

3 . 51 General : To replace the oil ring , 
gear or hori zontal shaft at ttie 

drive , i t' nec e s sary remove the gear .oase from 
the bracket as outl ined in 3 . 47 and remove 
the gear case c over and thrust washer as 
outl ined in 3 . 49 and 3 . 50 ,  r e sp e c t ively . 
.Arter mak ing the necessary replac ement or 
part s , reass emble the parts that were remowd 
as outl ined in the pro cedure s tor tmse parts. 
Remount the d ri ve on the bracket and reas­
semble the part s as outl ined i'n pro cedures 
involved . 

3 . 52 O i l  To replac e the oil ring , 
remove the hori zontal shat't assembly 

t'rom the gear case . Remove the oil ring 
trom the shat't . Subst itute the new part 
and ranount the shat't asssibly in the gear 
case . 

3 . 53 Gear Mounted en Hori zontal Sba1't 
o gear , 

remove ri ng t'rcim the shat't as out­
lined in 3 . 52.  Remove the Bristo set screws 
rrom t he gear wi th the Ho . 296 wrench . S>r.Uie 
a line on the shat't aga inst one surt'ace or 
the gear wi th the No . 240 s criber so that 
the new gear may be corre ctly located and 
then remove the gear rrom the shar t . Sub­
stitute t he new gear on the s hat't in t he po­
s i tion occupied by the part that was removed 
and insert and t ighten the Bristo set screws 
se curely . Remount the pa rts that were re­
moved and reassemble as outlined in 3 . 51 .  

3 . 54 Hori zontal Shaft o f  Drive : To replace 
drive , re­

move the oil ring and spiral gear from the 
shaft as outlined in 3 . 52  and 3 . 53 and mount 
and secure them on the new shat't . Before 
loos ening the Bri sto set screws in the spiral. 
ge�r . note the po s i tion or the gear on the 
shaft and a ttempt to locate it on the new 
shaft in a corresponding po s i tion .  Remount 
the shaft in the gear case and reassemble 
the parts that were removed . 

and Vert i ca}. 

3 .  55 General : To r eplace e ither the spiral 
gear or the vert ical shaft or the 

drive , remove the hori zontal shatt ot the 
dri ve as outl ined in 3 . 54 .  Arter the neces­
sary r eplacement s have be en made , remount 
the hori zontal shaft in the gear case and 
realign the parts as outl ined in the proce-
dures covering these parts . · 

3 . 56 on Ve rt i cal Shatt 
ot To replace the sp iral gear , 

renaove and inner Bri ato set screws 
with the No . 296 wrench . Slide the vert ical 
shaft upward throur,h the t op ot tbe ge ar c ase 
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enough to cl ear the ge ar . Remove the ge ar 
from the ge ar c ase and sub st itut e the new 
part on the shaft . To re locate t he shaft , 
plo.ce t he lowe r hal f at an e c ce nt ri c coupl ing 
agai nst the shuft with the coup li ng p in i n  
the slot of the shaft . Slide  the shaft d own 
t hrough the part � unt i l t he c oup l i ng  re st s 
on the thrust washers . Sl ide the ge ar up 
to the po s i t i o n fonne rly occup ied by t he 
ge ar that was removed . Insert �nd t ighten 
the inne r and t he n  the oute r Bri sto .i::iet. screws 
secure ly . 

3 . 57 Vert i c al  Shaft of Drive : To replace 
shaft 01' the d riv e , re ­

move the sp iral gear as outl ined in 3 . 56 .  
Remove the shaft from Uie gear c ase and sub ­
st itute the new pert , sl id ing it down through 
the t op of the ge ar case and reloc ate the 
part s that were removed as out l ined in 3 . 56 .  

3 . 58 Gear Case : To repla ce the gear cas e , 
ranove hori zontal and verti cal 

shat'ts of the d ri ve a s  ou tl ined in 3 . 54 and 
3 . 57 ,  r e s pe c tivel y .  Remove the fil l  plug 
wi th the spe c if ie d  wrench and remove the 
drain pluEl'l b�shing wi th t he R-1255 wrench . 
As sanbl e the pa rts t hat were removed in · 

plac e in the new gear case as outl ined in �  
pro cedures covering t hese parts . · 

Ho . 30A Ye 

3 . 59 General : Where i t  i s  ne c e s sary to re-
move the drive from the bracket t o  e f f e c t  

t h e  replac ement o f  any part , p r o c e e d  as f o l "'.'  
l ows . Remove t h e  vert i cal shaft c oupl ing be­
tween the drive and the vert i cal drive shaft 
as out l ined in the Divi s i on 159 s e c t i on c over­
ing thi s apparatus .  Note the amount and di­
re c t i on o f  e c c entri c i ty between the verti cal 
drive shaft and the vert i cal shaft 

'
o f  the 

drive in o rder t o  fac i l i tate remount ing the 
drive . Remove the mot o r  as outl ined in 3 . 13 
and the shaft guard as out lined in 3 . 60 .  Hold 
the drive mount ing nut s wi th the R-1317 wrench 
and remove the mount ing b o l t s  wi th the No . 246 

or R-1770 wrench . Take care not to break the 
mo t o r  s t op alarm wi re s . If nec e s sary , di s­
c onne c t  the wire s .  Aft e r  making the nec e s sary 
replac ement or parts and reass embl ing the 
drive , remount and real i gn  it on the bracke t 
as out l ined in the Di vi s i on 159 s e c t i on c over­
ing thi s apparatus and then reas sembl e  the 
vert i cal shaft c oupling as out l ined in the 
Divi s i on 159 sec t i on c ove ring vert i cal drive 
shaft s and assoc iated apparatus .  Re conne c t  
the a s s o c iated horizontal shaft as out l ined 
in 3 . 60 .  

3 . 60 Guard : To repla c e  a shaft guard, 
remove s haft guard moonting screws 

wi th the 4" regular s crewdri ver or the No . 
344 screwdri ve r and r emove t he shaft guard . 
If the shaft guard i s  mounted over a hori­
zontal c onnec t ing shaft it will be necessary 
to uncouple the s haft befo re removing · the 
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shaft BUard . To do t hi s , s l i d e  the s haft 
guard away from t he dr i ve on to the hori zon ­
t a l  s haft . Dri ve o ut t he tap er p in with the 
hammer and the 5/32 " p in punch or l o o s en the 
B r i s to s e t  s c rews w i th the No . 2 9 5  wrench • 
Place a p i e c e  of w i re around the s haft aud 
fas t en the w i re t o  t he f rame or plac e a wo od­
en bloc k und e r  t he s haft in o rdt:i r to s upport 
i t  an d pr e vent s train on the o t h e r  co upl ing 
head , and t hen s l i p · the c oupl ing head off 
the shaft and . remo ve the s haf t guard . Sub ­
s t i tute t h e  n e w  s haft guard . R e a s s emb l e  the 
c oupl inl$ on t he c onne c t ing shaf t .  r.:oun t  the 
s ha f t  guard s ec urely in plac e . 

3 . 6 1 Ge ar Case Co ver : To rep la c e  a gear 
case cover '�c e ed a s  fol lows exc ept 

when the ala rm hous i ng i s  par t o f  the gear 
cas e c over . R e:nove t he cover moun t ing screws 
wi th the No . 344 s c rewdri ver or t h e  4 "  reg­
ular s c rewdr iver . I f  t he alarm hous ing i s  
par t of t he gear c a s e  c o ve r ,  remove t h e 
plunger p in and c o n tac t spring ass embly as 
out line d  in 3 . 22 an d  3 . 23 r e spe c t i vely and 
mount t hem on the c o ver and pro c ee d  as out ­
l ined above . I f  r emoving t h e  drive from 
the brac ket wi l l  fac i l i tate replac ement of 
the pa rt , r emo ve t he drive a s  outl ined in 
3 . 59 . Remo ve t he c over and s ub s t i tut e the 
new pa rt . Ins ert and t ighten the cove r  
mount ing s c rews s ec ure ly . Remount and re­
align the d r ive i f  it was remo ved . 

3 . 62 Inte rmed i a t e  Wo rm Cover:  To re plac e  
an wo rm c over , rem:>ve the 

dri ve f rom t he b rack et , if nec e s sary , as out­
l ine d in 3 . 59 .  R emo ve t he interme d i ate worm 
c over mount ing s c rews w i th the No. 344 s cr ew­
driver or the 4" regul ar screwdri ver . Due 
to t he f i t of t he b al l  b e aring in the cover , 
the worm a s s embly wil l  probably be removed 
from t he gear c a s e  w ith the cove r .  Sub s t i ­
t u t e  t h e  new pa rt s  an d  re ass emble the parts 
and r emount t he a s s embly 1n the gear case , 
if they were removed .  When r emount ing the 
parts in t he gear case , t ake care tha t the 
parts are loc at ed s o  t hat the gears mesh 
prope rly with each o ther' and w i th the wonn. 
Inse rt and t ight en the c over mount ing screws 
securely . 

' · 

3 . 63 O i l  To r eplac e an o il 
pump remove the oil pump 

hous ing mbunt ing s c rews w i th the No . 344 
screwdri ver or t he 4" regular screwdriver 
and r emove the o il pump hous ing f'ran the gear 
case . Remove t he s pur gear from the hous­
ing and rep l ac e  it in the new boosing. Mount 
the new hous ing in plac e on the gear case 
and ins ert and tighten the mounting screws 
s ecurely . 

3 . 64 Gears : To rep lao e a spur gear , 
remove oil pump housing as out­

l ined in 3 . 63 . If t he gear to be replac ed 
is mounted on the s tub shaft in the hous ing , 
rewove it and substitute the new gear . If 
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the gear i s  moun te d on t he lower vert i c al 
shaf t , s l i d e  it o ff t he Woodruff key . Sub­
s t i tute t he new gear , taking c are that the 
key way in the gear is pla c e d  o vt:ir tne key 
in t he s haf t . Remount the hou sing as out­
l ined ab o ve . 

Interme d iate Worm 
3 . 6 5 Gen e ral : To r ep la c e  any part of the 

v.onn as sembly � remo ve the 
drive from t he b racke t  as ou tl ined in 3 . 59 
and r emo vl:l t he i nt e rmediate worm 
ine s c rews wi th t he No . 344 o r  
t h e  4 "  r egula r Due to t he f it 
of the bal l b ear ing in the cove r , the as .. 
s embly will probably be removed from tbe 
gear c a s e  wi th the c over . If it i s  not , re­
mo ve it from t h e  g e ar c a s e . After tpe nec e s ­
sary rep la c emen t s  have b een lllB.de reassemble 
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the parts and r811lount the assembly in the 
gear case . When reas sembl ing t he parts in 
the gear case , take c are that the parts are 
located so that the gears mesh properly wi th 
each o ther and with the worm. After the 
parts are s ati sfac tor i ly al igned , mount the 
covers and ins e rt and tighten the cover 
mount ing s crews s e c urely .  

3 . 66 Nuts :  To replace a 
o remove t.he b ear­

ing clamping nut lock s c rew wi th the 3" 
sc rewdriver and remove t he nut . Sub s t i tute 
the new part on the s haft , t ightening it se­
curely in place . Then insert an d  t ighten 
the look screw. 

3 . 67 Ball To rep lace a b al.l bear-
remove the asso ciat ed bearing 

clamping nut as outlined i n  3 . 66 and remove 
the b eari ng . Substi tut e the new part and 
remo unt the clamping nut as out lined above . 

3 . 68 Wheel:  To rep lace the worm wheel , 
remove the bearing c lam:i:>i ng nut and 

th e bal l b earing :t'rom the end ot the sbatt 
neares t the worm as o utlined i n  3 .  5 5  and 3·. 57 . 
Scribe a line on the sha:t't agains-c one s urtac e  
or t he wo rm wheel w1 t h  theNo . 240 s cri ber so 
that 'the new wheel may be corre ctly lo cat ed . 
Remove the outer and inner Bri sto s et s c rews 
wit h  the No . 295 wrench . Slide the wheel ott 
the shaft .  Ins ert the inner Bri sto set s cr ews 
loosely in the new wheel , sub s ti tute the new 
part on the shatt and place i t  in the posi ­
tion fo rmerly oc c upi ed by the wom wheel 
that was removed . Ti ght en the i nner Bri sto 
a et screws s ecurely and ins ert and ti ght en 
the outer Bri sto s et s crews securely . Re­
mount the ball b earing and clamping nut that 
were removed as o ut l ined in 3 . 66 and 3 . 5 7 .  

3 . 69 Worm: To replace the worm , remove the 
,;arr bearings and- worm wheel as out­

l ined in 3 . 5 7  and 3 . 68 md place them on the 
new worm .  Before removing the worm whe e l , 
no te its po sit ion on the shaft and attempt 
to locate it on the new s haft in a corres­
ponding positi on . After aligning t.he parts , 
tighten the inner Bri sto set screws secure­
ly and insert and t ighten the outer Bristo 
set screws securely . 

3 .  70 To rep lace any part or the 
motor worm assembly , remove the in­

termediate worm assembly trom the gear case 
as outlined in 3 . 6 5 .  Remove the c over or 
wh i ch the alarm hous ing forms a part as out­
l ined in 3 . 6 1 and remove the mo tor worm as­
sembly from the gear case . It the alarm 
governor 1s on t he end on which the replac e­
ment l s  to be made proc eed as outl ined in 
3 . 61 .  After the necessary replacements have 
been made , remount t he alarm governor en the 
shaft a& outl ined in 3 . 21 and 3 . 22 .  After 

- plac ing the motor worm a s sembly in the gear 
case , plac e the intermediate worm assembly 
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in the gear case as outlined 1n 3 . 6 5 and re­
mount and secure t he cove r  that was remove d . 

3 . 71 But : To replace a 
nut , remove t.he b,ear­

ing clamping nut lock s c rew w1 th the 3" cab­
inet s c rewdri ver and r e.clove the nut . Sub­
stitute the new part on the shaft , tighten­
ing it securely 1n plac e .  Then insert and 
tighten t he lock s c rew . 

3 . 72 Bal l To replac e a ball bear-
remove the assoc iated bearing 

clamping nut as ou tl ined in 3 . 71 and re­
move the beari ng . Substitute the uew part 
and r emount the clamping nut as outl ined 
above . 

3 . 73 To repla ce a wo rm ,  remove the 
earing clamping nut s  and ball b ear­

ings t rom the end of the sbatt as outlined 
in 3 . 71 and 3 . 72 and mount them in posi tjon 
on the new worm . Plac e  the assem�ly in the 
gear case as outlin,d i n 3. 70 .  

Worm Wheel Gear and 
and Shatt of 

3. . 74 General : To replace a worm whe e l , 
g ear or vertical shaft , remove 

the intermedia te wo rm assembly as outlined 
in 3 . 65 and r emove the oil pump hous ing and 
associated gears trom the bottom ot the gear 
case as outl ined in 3 . 63 and 3 . 64 .  Remove 
the c over thro ugh wh i c h  the motor shaft pro­
jects and the c over at the end or the inte r­

mediate worm assembly as out lined in · 3 . 61 .  
After :mak ing the ne c e ssary replacement ot 
parts , remount the parts that were removed 
in ac cordance with the procedures covering 
the se parts .  

3 .  75 Whee l : To r eplace too worm wheel , 
remove set screw s pring clip on 

the worm whee l wi th the long nose pl i e rs . 
Remove the Bri sto set sc rew wi th the No . 
296 wrenc h . Remove t he outer Bri sto set 
screws in the s piral gear and loosen the in­
ner Bri sto set screws wl th the No. 296 Wl'Ellch . 
Slide the vertical shatt up through the top 
ot the gear c ase until it clears the worm 
wheel and remove the wheel trom the gear 
case and s ubstitute the new part . To mount 
the shaft , place the lower halt at an ecc en­
tri c coupling against the s haft �ith the 
c oupling pin in the slot ot the shaft . Slide 
the sbatt down thro ugh the parts until the 
coupl ing rests on the thrust washers . Slide 
the spiral gear to i ts former po sit ion and 
t ighten the Bri sto set screw aecurely . 
Raise t he worm wheel on the shaft to the 
positi on rormerly occupied by the part that 
was replaced . Insert and t i ghten the inner 
and outer Bri sto set screws securely . 

3 . 75 Gear and Thl'Us t Washers : To re-
p ace gear or a thrust 

washer loos en  the Bri sto set s crews as out ­
lined in 3 . 75 .  Raise the sbatt through the 
top ot the gear case unti l it clears the 
spi ral gear. Remove the gear and substitute 
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the new pa r t . the snar t doWil 
the ge ar c a se Tel oc ate tM gea:r �d 
whe el a s  ou t l ine� in � - 7� ,  TQ r eplac e a 
thrust was her , remov e t he gear au� 
tnen t he washers . su� s t ! tute the new part 
and r e a $ s emb le as outl ined in � . 74 .  
� . 77  Verti cal Sba ft of Uri v e :  To peplace 

the sliatt or t !;le drive , re.,, 
::.ove the p� rt $ a !!  outl,1ned j. p  3 .  76 . Remove 
tbe sbaf t  from gear case and s uD s t i tute 
the n ew pa;rt sliding it down thro l.l�h t ll e  top 
o f tne ettse as C;)u.tl lne<l tlbove . Relo cat e 
the � s  o�tlined 1n 3 , 76 .  
Stub Shaft Thrust Washers and Stub 
-

, 78 Gen e ral ; In o rder to replace a stu� 
shaft gear , tnrust washer or stub 

shaf t , r emove the d r i ve frem tne bracl<:et and 
r em o v e  the cove r  t brougb whi ch the sbatt 
pro J e c t s  as out l i ned in 3 . �� to � . 61 inclu ... 
s ive . Remo ve t he s tub snaft from the 
c as e . Af t e r  tne n e c e s sary 
b e en ma(l.e , remount the s tql:! sh(!.ft in t h e 
gear c a s e , pla c e  tbe cover in po s i t ion s e .  
cur i ng i t  wi th t he mount ing screws a�d r e �  
mount t h e  drive o n  tbe bracket as outl ined 
in 3 . 59 .  

3 . 7� Stub Shaft Gear : To replace a stqb 
:pro c e e,d e.s :f ol. lows ; 

SQriQe. e. l ine on the �be.rt aga lnst tDe 
wi th t he No . 240 s crt be;r so tlmt the 
ge�r may be cQ;rrectlY located . Rell!Qve tbq 
ou ter and lnner aristo aet se re� with the, 
Na . � 9 6  wrenc h fW.d remove the ge�r . ��o s t t �  
tqte t he new �rt end s l ide lt intQ tbe po � 
s i t i on p;revious.J,y o c c upied by tbe replaced 
gee.r . Insert end t ighten tbe Bri to aet 
se re.ws s e curely . 

� . eo Thrus t To ;replao e a thrust 
the s tub snatt aa 

out lined in 3 . 79 and rer.iove the 
wasber . Sug3t 1 t �t e  the new p{U't a.A d  �e.g ... 
s �ble as Qutlined tu � . 79 .  

3 . Bl Sha:f't ; To a stub �be.rt , 
s tqb go.a;r wid tbl"ust 

washe.rs. fro� the sbaft Q.s outl!.ne<l iD 3 . 79 .  
Mo\.Ult the tbrust wasbers an<\ stub �eer 
on tqe n ew shaft find reaa�e�Qle tbe. part s 
tha t  were rell)f)ve.<\ �s outl tne<l ia � . 7� and 
3 . 80 .  
Gear Case 

3 . 62 To repla c e a gear aase , remove the 
c af!e fl'Qln the brao1'et aa outl ined 

in 3 . and remove the po.rt.a DIO\Ultecl 1D tbe 
gear e @s e a s  ou t Unecl tu � . Q� t.o � � el iPclu­
ii ve •. Remove tb,e Qll st�t llH�bly Q\lt .. 
Hn�d in 3 .  24 . Re�aoemble. OAd lll i� tho 
p�:rt� that we re reP10ve4 t� tho ll.8W goo.:r ee.ao 
aa outl in�d in �he prQotdq:res 
J?Brts.  

31A 
� . 83 Where U .  l. $  ne c e s �ary to :r1u11oiee the d:r1ve 

frol!I tbe bracke t t Q effeQt. \be -replaQe"' 
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�ent o f any part , pro c e e d  as follows . Remove 
the c oupling be tween the drive and the ve r­
t i cal drive shaft as out lined in the Divi s i on 
lf;>9 s e c t 1 on c ove ring verU cal drive shaft s 
§tld assoc iated apparatus . Note the 81Dount 

and d i re c t i on of e c c en t ri c i ty between the ver­
t i cal drive shaft and the vert i cal shaft of 
tbe drive in o rder t o  fac ! l i  tat e remount ing the 
drive . Remove the mo t o r and mo t o r  c oupl ing 
asse111blY as out lined in 3 . 13 and the shaft 
gyard as outUned in 3 . 84 .  Hold the drive 
mounting nut s wi tb the 11/l�· wrench and re-
111ove t.be IQO\Ult lng bolts wi th the R-1770 wrench . 
Take care not to change the po s i t i on o f  the 
ijri sto set sc rews whi ch are used t o  adj us t  the 
po s i t i on of the drive when removing the drive 
from the bracket .  Aft e r  making the ne c e s sary 
replac ement. of part s and reass embl ing the 
drive , remol.Ult it on the bracke t and real i gn  
as out l ined i n  t.lle Divi sioP 159 s e c.t i on c over. 
ing thi s apparatus and t.hen reass e1Qble the 
vert i cal shaft c oupl ing as outl, ined in the 
Divt s i on 159 s e c t i on c overing vert i cal drive 
shaft s and assoc iated apparatus . Reconne ct 
the a s s o c i at e d  horizontal shafts as out l ined 
be low . 

3 . 84 Shatt Guard : To J- eplac e the shaft 
tbe sliart guard 11!.0Unt ing 

screws wi tb the No . �44 sorewdriver or the 
4" ;reguler acrewdri ver and sl ide the guard 
awe.y t roll thft dri ve onto the bol"izontal sh81't . 
Drive out the taper pins at eacb end of the 
hori zontal s haft wJ. th �he hlUlll!ler eJld the �" 
pin PUUQh or l oosen the aristo set s crews 
wi th the No . 29� wrench ae require d . Plac e 
a :pi e c·e of win aro®d the shaft and f e.sten 
the wi re to the frame or plac e a wooden block 
l.U>.der t he 1:1heft in orde r to st>PQrt it md pre­
vent s tre.in on the otner c oupl ing and then 
ebitt the coupling head back on the shaft 
aud remove the s haft guard to be replaced 
frem. the ho1'1 zontal ehatt . Su.bst i tu.te the 
new part end ree.saemble the c oupl ing on the 
ooD.DeC.ti!lg ebaft . Slide the s haft guard in· 
to pl.e.ce fi!Ad ina ert and t i ghten the mounting 
eorewe secriirelY , 
3 .� Geer case. Covel": To repla c e  a gear 

case cover , the sbatt �erd ae 
outl ined l.n 3.'64 and remove the c over IllOUDt .. 
l,ng 1:1crews wi th the No . 344 s c rewdri ver or 
the 4" . regular sc:rewdri ve.r . If removing the 
<tri n tr� the breoket will reu; U i tate re­
plac 8lllent of the ;part , rem.ove the drive as 

outl ined in 3 . 8� . Remove the cover end sub­
atit�te the new pert . I.nlilert and t ighten 
the oo.'Y e:r mou.nt1� screws sec urely .  Remount 
u.nd re.aligo tbe d rive it it was re111.oved • 

3 . 86 Gear llounted on. Horh .ontal Sbat't 
gear 

thc:t nori zonte.l ehart , l"elllOve 
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the dri ve from the bracket as outlined in 
3 . 83 ,  B e fore r emoving the s p i ral gear , 

· s cri be a l ine on the s haft aga inst one sur­
fac e of the gear with the No . 240 scriber so 
that t he new gear may b e  correc tly located . 
Rer:iove t he Bri sto s e t  screws wi th t he no . 
2 9 6  wrenc h .  S l i d e  t he shaft out through t he 
gear c a s e  en ou gh to c lear the spiral gear . 
Remove the gear from the gear c ase . Subst i ­
tute t he n ew pa rt and s l ide the g e ar into 
the pos i ti on . formerly o c cupi ed by the gear 
whi c h  was rep laced . Insert and t i ghten the 
inner and ou ter Bristo set s crews s e cure ly . 

3 . 8 7 Thrust Washer s : To repla ce a thrust 
washe r , r emove the spiral gear as out ­

l ined in 3 . 86 and remove the defecti ve wash­
ers . Substitute t he new part and reassembl e  
a s  ou t l ined i n  3 . 86 . 

3 , 88 Ho ri zontal Shaf t of Drive : To rep lac e 
the reillove the spi­

ral gear and t hru st washers as outl ined 
in 3 , 86 and 3 . 8 7 and mount them on the new 
shaf t . Re move t he d e fec t i ve sha f t  from the 
gear case and subs t i tute the n e w  par t in t he 
pos i t ion formerly oc cupied by the defecti ve 
shaft and reassemble as outl ined in 3 . 86 and 
3 . 8 7 .  

Gear Mounted on Vert i c al Shaft o f  

Dr ve 

3 , 89 Gear !1�oun t e d  on Vert i cal Shaf t 
o To gear 

that l s mounted on the vert i cal shaft of 
the d ri ve , remove the drive from the bracke t 
and remove the gear case cove r  as outl ined 
in 3 . 83 and 3 . 85 ,  respe c t ively , Re�ove t he 
B r i s to s et sc rews wi th the N o . 296 wrenc h , 
S l i de the s haft up thro ugh the gear c a s e  un­
t il t he shaft cl e ar s  the g ear . Remo ve the 
gear f rom the gear case and sub s t i tute the 
new pert . To rel ocate the shaft , plac e the 
lowe r half o f  an eccentric coupling against 
the s haft w i t h  t h e  co upling p i n  in t he slot 
of the s haft . Slide the s haft d o wn  thro ugh 
t h e  pa rt s  unt i l  the coupling rests on the 
thrus t  wash e rs . S l i d e  t he gear up in to the 
po s i t ion f orme rly occup i ed by the gear wh i c h  
was r e p la c ed . Insert a n u  t i �h t e n  t h e  inner 
and ou te r B ri sto set screws s e c urely . 

3 . 9 0  Thrust Washers : To r ep la c e a thrust 
washer , r emove the spiral gear from 

the v e rt i c a l  s haf t of the d ri ve as outlined 
i n  3 . 89 and r emove the defec t i ve washer. Sub­
s t i tute the new part and replac e tbe washers 
on the shaft . Mount t he gear in po sition 
as ou tl ined in 3 . 89 .  

3 . 9 1 Vert i a a l  Shaft o f  t he D r iv e :  To re-
pla c e  the shaft of the drive , 

re;ao ve or loosen the B r i s t o  s et s c r ews in 
the s p i ral gear as ou t l i n e d  in 3 , 89 .  Remo ve 
the shaft f rom t he gea r c ase and subs t i tut e 
the new part , sl iding i t  down thro ugh the 
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top of t he gea r c as e  as ou t l ined above . Re­
lo cate t h e  pa rt s  that were r emoved as  out ­
l ined in 3 . 89 .  

Mount ing 
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C over 

Ge ars 

S i ght 
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F i g . 44 - No . 31A Drive 

Gear 

3 . 9 1 To r ep la c e  the gear c ase , r emo ve t he 
gears , thru st was hers and s haf t s from 

the gear c ase as outlined in procedure s 3 . 83 
to 3 . 9 0 incl usive . Remove the f i ll plug 
with t he KS-636 7 wrench and remo ve the drain 
plug bushing wi th t he R -1 2'55 wrench .  Remove 
the oil s ight assembly as ou t l ined i n  3 , 24 .  
N o t e  the po s i t ion o f  the Br i s to set s crews 
which are us ed to ad just the l o c a t i on of the 
dri ve on the frame and remo ve them from the 
dri ve w i t h  t he No . 29 5 wrenc h . Run them in­
to the new gear c as e  to t he po s i t i on no ted 
on the d efective pa rt .  Reassemble and re ­
align the pa rts  that were remov ed as out ­
l ined in the pro cedures for the se parts . 

32 Dr iv e s  

3 , 92 Where i t  is ne c e s s a ry to  r e.:nove the 
dri ve f ro m t he brac ke t to effect  the 

repla c ement of any part , pro ce ed a:; f ol lows :  
Remove the co upl ing betwe en the dri ve and 
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the vert i cal drive shaft as outlined in the 
Divi s i on 159 s e c t i on c overing ve rt i c al drive 
shafts and a s s o c iated apparatus . Note the 
amount and d i re c t i on o f  e c c entri c i ty be tween 
the vert i cal drive sha ft and the v e rt i cal shaft 
o f  the drive in o rd e r  t o  fac i l i t at e remount­
ing the drive . Remove the m o t o r  and mo t o r  
c oupl ing a s s embly as outlined i n  3 . 13 and the 
shaft guard as outl ined in 3 . 84 .  Hold the drive 
mounting nut s with the R-2382 wernch and re­
move the mounting bolts w i th the 25/32• wrenc h .  
Take c a r e  n o t  t o  change t h e  p o s i t i on o f  the 
Bri s t o  s e t  s c rews whi ch are used to ad j u s t  the 
po s i t i on of the drive when removing the drive 
from the bracke t .  Aft e r  making the nec e s sary 
replac ement o f  part s and reas sembl ing the 
drive , remount i t  on the brack e t  and real i gn  
as out l i n e d  in the D i  vi s i on 1 5 9  s e c t i on c over­
ing thi s apparatus and then reas s emble the 
v e r t i cal shaft c oup l i ng a s  out lined in the 
Divi s i on 159 s e c t i on c ove ring vert i c al drive 
shaft s  and a s s o c i at e d  apparatus . R e c onn e c t  
t h e  a s s o c i at e d  h o r i z ontal shaft s as out lined 
b e l ow .  

3 . 9 3 Sha f t  Gus.rd :  To r ep la c e  the shaft 
guard , renove t he s haft guard mo un t ­

ing s c r ews wi t h  t he No . 3 4 4  s c rewd r i ver or 
the 4 "  regular sc rewdri ve r  and sl ide the 
guard away f rom the d ri ve ont o the hori zon­
tal shaft . Dri ve out t he t ape r pins at each 
end of the ho ri zon tal s haft w i th the hamme r 
and t he 5/32 " p in punch or loosen the Bristo 
s e t  s c r ews w i th t he No . 29 5 wrenoh as re ­
qu i re d . Pla c e  a p i e c e Qf wi re aro und the 
shaft and f as t en t he wire to the f rame or 
pla c e a wooden block under the shaft in or­
d e r to s uppor t i t  and pr e ven t s t rain on the 
o the r cou pl ing and th en s hi ft the c oupl ing 
head b a c k  on the s haf t and remove the shaft 
gua rd to be r ep l ac ed from the ho r i zon tal 

shaft . Sub s t i t ut e  the new pa rt and reas s em­
ble the coupl ing on the conn e c t ing shaf t . 
Sl i de t he shaft guard into pl ac e and ins ert 
and t i ghten t he mount ing screws securely . .J 
3 . 9 4 Gear Case Cove r :  I f  i t  i s  nec e s sary 

to re p lac e a gear cas e c ove r , it wil l 
be ne c e s sary t o rep l a c e  the gear case at t.be 
s ame t i me . Be sure that the i d e n t i fying 
symb o l s  agree when the se parts 6I'e a ssembled. 

To rep lac e  the gear cas e pro c e ed as ou t l insi 
in 3 . 1 01 . To r emove t.h e  c p ver , remove the 
shaft guard as ou t l ined in 3 . 93 and then 
remo ve the cove r  mount ing s c rews with the 
No . 344 s c rewdr iver or the 4" regular screw­
dr i ve r . 

Thru s t  Gear Mounted on Hor­
zon tal 

of D r i ve 

3 . 9 5  Thrus t Washe rs : To replac e a thrus t 
was he r , remove the drive from. the 

bra c k e t  and remo ve the gear case· c over as 
out l ine d  in 3 . 9 2  and 3 . 94 . Remove t he wash­
er to be replac ed . Sub s t i tute the new part 
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an d  rea s s emble t h e  parts that were removed 
as outl ined in t he pro c edure s covered abo ve . 

3 . 9 6 Gear i.:o unted m Hori zontal Shaft 
o To the gear that 

on ho ri zontal shaf t , remove the 
thrust washers as outl ined in 3 . 9 5 and re­
move the hor i zontal s haft from the gear case. 
Before remov ing t he sp i ral gear , s c r i be a 
line on the shaft agai nst one surfac e or the 
gear wi th t b e  No . 240 sc ri ber so that tbe 
new gear may be c orrec tly located . Remove 
the Bri sto s et s c rews w i th the No .  296 wrench 
and r e�ove t he gear from t he shaft . Substi­
tute the new part and s l ide t he gear into 
the po s i ti on f ormerly oc cupied by the gear 
wh i ch was replac ed . Insert and t i ghten the 
inner and ou te r  B ri sto set sc rews s e curely . 
Plac e the thru s t  washers in po s i t ion end then 
remount t he hori zontal shaft in the gear 
case . 

3 . 9 ?  Hor i zo ntal Shaft of D r ive : To r eplace 
remove the spi ­

ral gear and thrust washers as in 3 . 96 and 
mount t hem on the new shaft and s ub s t i tute 
the nev! shaft and the assembled parts in the 
gear case . Then r emount and s ecure the parts 
that we re removed as ou tl in ed in the proc e ­
dure ab ove . 

Ve rt ic al Shatt 
ot 

Ge ar Case 
C ove r 

Hor i z ont al 
Shaft 
ot Dr iv 

Thrus t. 
Washe r s  

Dra i n  Plug 

Drain 
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Se t  

Plug 

Mount ing 
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.V.ounti ng 
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Spi ral Ge ars 

Fig . 45 - 32 Type Drive s 
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Ge ar Mol.Ulted on Ve rt i cal o n  
Thru s t  Washers and Ve rt i c al Shaft 

of D r i ve 

3 . 98 S o i ral Gear Mol.Ulted on Vert i c al Shaf t 
To replace gear 

that i s  o n  the ver t i c al shaft o f  
t h e  dri ve , remov e t he drive f rom the frame 
and t he gear c a s e  cover from the g e ar c a s e  
as out l ined in 3 . 9 2 and 3 . 9 4 ,  r e s pe c ti ve ly . 
Remove the B r i s t o  s e t  s c rews wi th the N o . 
296 wrenc h .  Sl ide t he s haft up through the 
gear c a s e  unt il the s haft c l ears the gear . 
Remove the g e ar from the gear c a s e  and sub­
s t i tute the new part . To r el oc a t e  the shaf t , 
pla c e  the lower half of an e c c entri c coupling 
aga inst the shaft with t he co upl ing pin in 
the s lot of the shaf t . Slide t he shaft down 
thro ugh the pa r t s  unt i l  t he c oupl ing re s t s  
o n  the thru s t  washer s .  Slide t he gear up 
to the po s i t ion forme rly o c cup i e d  by the 
gear whi c h  was replac ed . Insert and t i �hten 
the inner and ou t e r B r i s t o  set s c rews s e ­
curely . 

3 . 99 Thru s t  Was hers : To replac e a thrust 
r emove the s p i ra l  gear fro m  

the vert i c al shaf t o f  the drive a s  ou tl ined 
in 3 . 98 and remove the defe c t i ve w a s h er .  
Sub s t i tute the new part and plac e the gear 
on the shaft as outl ined in 3 , 98 . 

3 . 100 Vert i cal Shaft of t he Dr ive : To re-
pla c e  of the d r i ve , 

remove or loosen t he Bri sto s e t  s c rews in 
t he s p i ral gear a s  ou tlined in 3 . 9 8 and re ­
move the s haft from t he gear c a s e  �nd sub­
s t i tute t he ne w part , s l i d ing it down through 
the top of the g e ar case and r e l o cate the 
pa r t s  that were r emo ved as outl in ed in 3 . 9 8 . 

3 . 101 To r epl ac e the gear c a s e , remove the 
gears , thrust washe rs and shafts from 

the gear c a s e  as out l ined in 3 . 9 3 to 3 . 100 
re s pe c t ive ly .  Remove the f il l  plug w i t h  t he 
KS-6 36 7 wrench and remove the drain plug 
bu shing wi th t he R-1255 wrench .  Remove the 
o i l  si ght a s s embly as ou tl ineci in 3 . 24 .• Note 
the po s i t ions of t he Bristo set sc rews wh i c h  
a r e  u s e d  to ad jus t t h e  l o c a t i on o f  the dri ve 
on the frame and t he n  r emove them from the 
drive with the No . 295 wrenc h .  Run them in­
to the new ge ar case to t he po s i t i on no t e d  
o n  t he d e f e cti ve par t . Reass embl e and re­
al ign the parts t hat were removed as out­
l ined in t he pro c edure s for t he se part s . 

33 D r i v e s  

3 . 102 Where i t  i s  ne c e s sary t o  remove the 
d rive from the frame , pro c e e d  as f o l ­

lows : Remove t h e  c oupl ing b e tween t h e  d r i v e  
and the ve rt i cal shaft as outl ined in the 
Divi s i on 159 s e c t i on c overing vert i c al drive 
shafts and as s o c i at e d  apparatus . N o t e  the 
amount and d i r e c t i o n  o f  e c c entri c i ty between 
the vert i cal d r ive shaft and the vert i cal 
sha ft o f  the drive in o rd e r  t o  fac i l itate re-
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mount ing the drive . Remove the mo t o r  and 
mot o r  c oup ling a s s embly as out lined in 3 . 13 
and the shaft guard as out lined in 3 . 103 . H o l d  
t h e  drive mount ing nut s wi th t h e  1 1 / 1 6 •  wrench 
and remove the mount ing b o l t s  wi th the R-1770 
wrench . Take care not to change the p o s i t i on 
o f  the Bri s t o  s e t  s c rews whi c h  are u s e d  t o  
adj ust the p o s i t i on o f  the drive when remov­
ing the drive from the bracke t .  Aft e r  making 
the ne c e s sary replac ement of par t s  and reas­
s embl ing the drive , remount it on the frame 
and real i gn as out lined in the Divi s i on 1 5 9  
s e c t i on c overing thi s apparatus and then re­
a s s embl e the vert i cal shaft c oupl ing a� out­
lined i n  the Di vi s i on 159 s e c t i on c ove ring 
verti cal drive shaf t s  and as s o c iated appa­
ratus . Rec onne c t  the a s s o c iated horiz ontal 
shaft s as out lined b e l o w .  

3 . 103 Shaft Gua rd : To retilace a shaft guard , 
remove the shaf t guard mount ing s c rews 

wit h t he 4" r egu lar screwd river and sl i de 
the gu ar d  away from the driv e onto t he hor­
i zo nt al shaft . Dri v e  out t he t ap e r  pins at 
each end o f  th e ho r i zontal shaf t with t he 
hammer and the 5 /32 " p in punc h , or loo sen 
the B r i s t o  set s c rew with the No. 295 wren c h 
b.S re quire d .  P l a c e  a p ie c e  of wire around the 
shb.ft and fa ste n the w i re t o  th e frliille ,  o r  
p l a c e  a wo o d e n  b lo c k  unde r  t he shaft i n  or­
d e r  to support it and prevent st rain o n  t he 
ot he r c oup l i ng , and the n  sh i f t  the coupl ing 
he ad b a ck o nt o  the shaft . Remove t he bl o ck 
and p i n  f rom the end of t h e  coupl ing . Re ­
move the shaft guard to be rep la ce d from the 
hor i zont al shaft . Sub st itut e t he new part 
and rea ssemble t he coupl ing on the c onne c ­
lng s haft • Sl i d e  the shaft guard back int o  
p l ace , and insert and t ighten the mount ing 
s c rews se c ure l y . 

3 . 104 Extens i on Shaf t :  To r eplace t he ex-
remove the shaft guard 

over t he e xt ens ion as outl ined in 3 . 103. Hold 
the v ert i c al shaft o f  the drive to prevent 
the hori zon tal shaft of the dri ve from turn­
ing and r em ove t he e xt ensi on shaft . Sub s t i ­
tut e and t i ghten t he n e w  part s e c urely . R e ­
mo unt t he s haft guard a s  outl ined in 3 . 10 3  • 

3 . 105 Gear Case Cover : To replace a gear 
c as e  cove r , uncouple the s h�ft c oup­

l i ng on the s id e  on whi c h  the cove+ i s  lo­
cated as ou tlined i n 3 . 103 , R emov e  t he gea� 
c a s e  c over mount ing s c rews wi th the 4" reg­
ular s c rewdriver and r emove the cove r .  Sub­
st i tute the new pa rt and ins e rt and t i ghten 
the mounti ng s c r ews s e c urely . Plac e the 
ho ri zontal shaft in po s i tion and rea l i gn it 
as ou tline d in 3 . 103 . 

Ball O i l  Ge ar and Wood­
ruff on 

3 . 1 06 General : To re plac e  a ball bearing, 
an ri n g ,  the s p i ral gear or shaf t , 

remo ve the d r ive from the f rame und t he 
gear case cover f rom the sear c a s e  as outl ined 

• 

• 

• 

• 

• 

• 

• 
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in 3 . 102 and 3 . 105 . .Aft e r  making the neces­
sary r eplac eme nt o f  parts , reas s emble the 
parts that were removed as outl ined in the 
proc edur e s  for t he se pa rt s . Moun t the dr ive 
on the f rame as out l ined i n  3 . 102 • 

3 . 10 7  Bal l  To r eplace t he ball 
nearer t he extens i on shaft 

remove t he hori zontal shaft and i ts assoc i ­
a t e d  pa r t s  from the gear c a s e . Ho l d  the s p i ­
ral gear and remove t he exten s i on shaft . R e ­
move the ball be aring f ro m  t he shaf t . Sub­
s t i tute t he new pa rt and re a s s embl e  a n d 
t i ghten the exten s i on shaft secur e ly . 'lb re­
pl ac e the ball bearing further away from t he 
extens ion s haf t , i t  wi ll be nec e s s ary t.o re­
move all the pe rt s  mounted on the shaf t as 
outl ined in 3 . 108 and 3 . 109 before remov ing 
t he bearing . 

Fi ll 

Ge ar C as e 

Shaft Guard 
Drain Plug 

Drai n  

Shaf t  
of Dr ive 

Bearings 

Key 

Hor i zontal 
Sha ft of 

Drive 
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Gears 
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Case 
C over 

Rings 

Washe r s  
0 1 1  Sigh t 

Fig . 46 - 33 Typ e Driv e 

3 � 108 O il To replace the o i l  ring 
nearer the extension shaf t , remove 

the ball b eari ng as out l ined in 3 . 107 and 
remove the o i l  ring . Sub s t i tute the new 
part and r ea s s embl e  the ball b e aring and the 
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extensi on shaft as ou t l ined in 3 . 10 7 . To 
replac e t he o i l  ring f urther away from t he 
extens i on sh af t , r emove the sp i ral gear as 
outl ined in 3 . 109 b e fore r emoving the oil 
ring . 

3 . 1 09 Ge ar and Woodruff Moun t ed 
on To re­

place gear , remov e  the b ear­
ins and o il ring from the shaft as outl ined 
in 3 . 1 0 7  and 3 . 1 08 . S c ri b e  a l ine on the 
shaft a gainst one s urfac e of the spiral gear 
with the No . 240 s c ri be r  so t hat the new 
gear rr11y b e  co rrec t ly l o c at e d . Sl i d e  the 
gear off t he shaft , Sub s t i tute the new part 
and s lide it on the s haft over t he Wo odruff 
key t o  the po s i t i on formerly o c c up i ed by the 
gear t ha t  was r emove d . Reassemb l e  t he o i l  
ri ng , b.all beari ng and e xt e n s i on shaft a s  
ou tl ined i n  3 . 1 0 7  and 3 . 104 . If the Woodruff 
key is t o  be re pla c f:l d , r emove t he sp i:rel gear 
as outl ined abov e and t hem r emove the key .  
Sub s t i tute the new part and reas s emble as 
ou tl ined in the above p ro c edur e s . 

3 . 1 10 Hori zont al Shaf t of Dri ve :  To re-
t he of the 

dri ve , remove t he e xt en s i on s haft , tall beal'­
ings , o i l  r ing s , s pi ral gear and Woodruff 
key as outlined in 3 . 104 to 3 . 109 inclus ive . 
In sert t he Wo odruff key i n  the s lot in t he 
new sh aft and r ea s s emb l e  the pa r t s  that were 
remo ved as ou t l ined in 3 , 10 9 , 

Thrust wa shers i ral Gear Mounted en Vert­
Dr Shaft 

3 . 111 Thru st washers : To r eplac e a thrust 
that mounted on the vert i­

cal s haft of the d ri ve , r emove the dr i ve 
from the brac ke t and r emove the gear c ase 
c ov e r  a s  ou tl ined in 3 . 102 and 3 . 105 , re­
spec t i vely . R emove t he outer Bri s t o  s e t  
sc rews an d l o o s e n  t he inner Bri sto set scr ews 
in the s p i ral gear w i th t he No . 296 wrench . 
Slide t he s ha ft up thro ugh the gear c a s e  un­
t il the shaft c l ears t he washers . Remove the 
washer t o  be replac ed from the gear c a se and 
sub s t i tute the new pa rt un de r  t he end o f  the 
vert i c al sh aft . To r el oc a t e  the shaf't, place 
the lower half of an e c c entric c oupl ing 
agai nst the shaft with the c oupl ing p in in 
the sl ot ot the shaf't . Slide t he s haft down 
t l1rough t he parts unt il the c oupl ing r e s t s  
o n  the t h ru s t  wa shers . S l i d e  the s p i ral 
gear up to t he po s i t i on it forme rly occupied. 
Insert and t i ghten t he inner and out er Bristo 
set s cr ews s ec urely . Remount t he gear case 
cover and r em ount t he gear c a s e  on the brack­
et as outli ned in 3 . 1 05 and 3 . 102 , res pec ­
t i vel y • 

3 , 112 Gear Mounted on V e rt i cal Shaft 
o To r e pla c e  the 

gear , r emove t hru st washers as outl ined 
in 3 . 111 and remove t he s p iral gear . Sub­
s t i tute t he new pa rt and r e plac e the t hrust 
washers . Al i gn  t he sp i ral gear a s  outl ined 
in 3 . 11 1 .  
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3 . 113 Verti cal Shatt ot the Dri ve : To re-
ot the d rive , 

remove the -oa rts as outlin ed in 3 . 111 . Remove 
the s batt rrom the gear case and sub s t i t ut e  
the n e w  ,a.rt , sli ding i t  down t hro ugh the top 
ot the gear case a s  o ut l ined i n  3 . 1 11 .  Re­
locate the parts as out lin ed in 3 . 112 . 

Ge ar case 

3 . 1 1 4  To repla c e  the gear c ase , remove t he 
gears , t hrust washers and shaf t s  from 

the g ear case as ou t l ined in 3 . 102 to 3 . 1 1 3 , 
inclus i ve . R emove the till plug wi th the 
KS-636 7 wrench and r emo ve the drain plug 
bushing wi th the R-1255 wren c h . Remove the 
o i l  s i ght ass embly as outl ined in 3 . 24 . Note 
the po s i t ion s  of t he Bri s to set s c rews wh i c h  
are u s e d  t o  ad just the locat ion o t  t h e  dri ve 
on the f rame and r emove them :f'rom t he drive 
wi th t he No . 295 wrench . Run th em into the 
new gear case to the pos i t ions noted on the 
defec t i ve part . Reas s embl e  and realign the 
par t s  t hat were r emoved as out l ined in the 
pro c edures tor these part s . 

34 and 1034 Drive s  

3 � 115 Where i t  i s  ne c e s sary , t o  remove the 
drive from the bracke t ,  pro c e e d  as fol­

l ows : Remove the c oup l ing be twe en the drive 
and the vert i cal drive shaft as out l ined in 
the Divi s i on 159 s e c t i on c overing verti cal

' 

d rive shafts and a s s o c iated apparatus .  N o t e  
t h e  amount and d i rec t i on o f  e c c entri c i ty be­
tween the vert i cal drive shaft and the vert i cal 
shaft of the drive in order to fac i l i tate re­
mount ing the drive . Remove the mo t o r  and mo t o r  
c oupling a s s embly as out lined in 3 . 13 an d  the· 
shaft guard as out l ined in 3 . 1 16 . Hold the 
drive mount ing nut s w i th the R-1317 wrench 
and remove the mounting b o l t s  with the No . 246 
or R- 1770 wrench . Take care not to break the 
mo t o r  s t o p  alarm wire s .  If ne c e s s ary , d i s­
c onne c t  the w i re s .  Aft e r  making the ne c e s sary 
replac ement of part s  and reass embl ing the 
drive , remount it on the bracke t and real i gn  
as out l ined i n  the Divi s i on 1 5 9  s e c t i on c ov­
e ring thi s apparatus and then reas s emble the 
c oup ling be tween the drive and the verti cal 
drive shaft as outl ined in the Divi s i on 159 
s e c t i on c ove ring vert i cal drive shaft s and 
a s s o c iated apparatus . 

3 . 1 16 Shaft Guard : To repl.Bce a shaft guard, 
remove shaft guard mounting screws 

w i th t he 4" regular sc rewdr iver . If a con­
nec t ing shaft is connec ted t o  the d ri ve , 
s l i de the shaft guard onto t he hori U>ntal 
shaft or it a conne c t ing shaft is no t used 
remove the guard . Dr i ve out the taper pins 
in e ac h  hori U> ntal shaft wi th the hammer and 
the 5/32 "  pin pWlch o r  loo sen the B r  is to set 
s c rew with the No . 29 5 wrench as requi red . 
Place a piece of w i re around the shaft and 
fas ten th e w ire to the :f'rame , or place a 
wooden block under the sha rt in order to 
support it and pr even t strain on t he other 

coupl ing , and t hen sh if t the coupling head 
back onto the sh aft . Remove the block and 
pin f rom t he en d ot the coupl ing . Remove the 
shaft guard t o  be r ep laced f rom the hor i zon­
tal s haft . Subs t i tut e  t he new pa rt , reas­
semble the co upl i ng on the connec t ing shaft . 
Sl ide t he s haft guard back into plac e , and 
ins ert and t ight en the mounting s c rews se ­
curel y .  

3 . 11 7  Gear Case Cover : To repla c e  t he gear 
case co ve r ,  remove t he motor coupl ing 

a s s embly as ou t l ined in 3 . 13 and ranove t he 
gear c as e  cover mount ing screws w i t h  the No . 
344 sc rewdriver o r  the 4" r egul ar s c rew­
dri ver . Remove t he c over and sub s t i tute a 
new on e .  Ins ert and t i ghten the mount ing 
s c rews sec urely and r emoun t t he mo to r  co up­
l ing a s sembly . 

3 . 118 Intermediate Worm Cove r :  To r eplace 
an worm cove r , remove 

the d ri ve from t he brac ket , if n ec e s sary, as 
out l ine d in 3 . 11 5 . Remove the int ermed i ate 
worm c ove r mount ing s c rews wi th the No . 344 
s c r ewdri ver or the 4 "  r egullir s c rewdriver . 
Due to the f i t  ot the ball beari ng in the 
c over , the worm a s sembly w i l l  probably be 
remov ed from t he g ear c ase wi th t he c over . 
Subs t i tute t he ne w part s  and reassemble the 
part s and r em ount the a ss embly in the gear 
case , i f  they were removed , Vlhen r EIIlount ing 
the pa r t s  in t he gear c ase , t ake care that 
the parts are l oc a ted so that t he gears me sh 
properly wi th each o ther and wi th t he wo rm • 
Insert and t ight en the co ver moonting s c rews 
s e cu rely . 

Intermedi a te Worm 

3 . 119 General : To repla c e  any part or the 
worm a s s embly ( l ower ) ,  

rEmove the drive from t he bracke t as out ­
lined in 3 . 1 1 5 . Remove t he int e rmediat e worm 
cover as ou tl ined in 3 . 118 . Af t er t he nec ­
e s s ary r ep la cemen t s  have been made , reas­
s embl e , the parts and r EIIlount t he assembly in 
the gear c ase . When r eassembl ing the pa rt s  
o f  t he gear case , take care tha t  t he parts 
are l ocated s o  t hat t he gears me sh properly 
wi th e ach ot he r  and w i t h  t he worm . A f t e r  
the pa rt s  are sat i s fac torily al igned ,  mount 
the cover in pos i t i on and insert end t ight en 
the c over ·mounting s c rews s e c urely . Remount 
th e d ri ve on t he br acket as outl ined in 
3 . 11 5 . 

3 . 120 Nut s :  To r eplace a 
ng c remove tile beal'­

ing c lamping nut lock screw wi th the 3 "  
cab ine t s c rewdr iver and remove the nut . sub­
stitute t he  new pa rt on t he s hart t i ght en­
ing it s ec urely in plac e . Then insert and 
ti ght en the look s c rew . 

3 . 121 Ball To r epla c e  a ball bear-
r emov e t he asso c iated bearing 

c lamp ing nut as ou tl ined in 3 . 120 and re­
move t he beari n g .  Substi tute the new part 
and mount t he c la mping nut on the shat't as 
out l ined in 3 . 120 . 
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3 . 122 Worm Wheel and Woodruff To re-
plac e t he worm or Woo ruff key , 

remove t he be aring c lamp ing nut and the ball 
bearing fro m the end of the shaft near e s t  
t h e  worm a s  outl ined i n  3 . 120 . R emove the 
out e r and l oosen t he inner Bri s to set s crews 
wi th t he No . 296 wrench . Sl ide the worm wheel 
o ft the shaft . If the worm whe el is to be 
re pla c ed , r emove the inne r Bri sto set s c rew 
and ins ert it loosely in t he new whe el and 
sub s t i tute t he new part on t he shaft in the 
po s i t i on forme rly oc cupi ed by the wheel that 
was r emoved . If t he Woodruff key i s to be 
repla c e d , r emov e it from the shaft and sub­
s t i tu t e  a new one . Remount the whe el as 
outl ined ab o ve . Ti ghten t he i nn e r  Br i s to 
s e t  sc rews and ins ert and tieht en the outer 
Bri s t o  set s c rews s e c urely . ' Remount the 
bearing and clamp ing nut that were r emoved 
as outl ined in 3 . 120 and 3 . 121 . 
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3 . 123 Ge ar and Woodruff To re -
p ac e a gear or Woodruff key 

remove t he be aring c lamping nut and ball 
b eari ng from the end of the shaft neare s t  
t h e  s p i ral g e ar a s  ou tl ined in 3 . 120 and 
3 . 121 . Remov e t he set s c rew spring clip w i th 
the long n o s e  pl i e rs and loo s en t he B r i s t o  
s e t  s crew wi th t he No . 2 9 6  wrench . Sl i d e  the 
gear o ff t he shaft . If t he s p i ral €!}3ar is to 
be r ep la c e d , r emove t he B r i sto set s c rew and 
ins ert i t  lo os ely in the new part and sub­
st i tute the gear on t he s haft . If the Woo d ­
ruff key i s  t o  b e  r ep la c e d , remove i t  from 
the sha ft and s ub s t i tute a new one . R e plac e 
the g e ar a s  ou tl ined ab ove . Pla c e  i t  in t he 
pos i ti on fo rmerly o c cupied by the g e ar that 
wa s r emove d . Ti ghten the B ri s to s e t  sc rew 
s e cu r e l y  a nd iD.S ert t he s e t  s c rew s p r i n g  
c l i p . Remount the ot her par t s  that we re 
removed as outlin ed in 3 . 120 and 3 . 12 1 . 

3 . 124 Worm: To r ep lac e t he wo rm, remove 
�ba ll bearing , worm wheel , sp iral 

gear and Woodruff key s a s ou t l ined in the 
pro ced ur e s  c overed above and pla c e  them on 
the new w o rm .  B e f or e remo ving the worm whe el 
or sp iral g e ar , not e the i r  pos i t i ons on the 
shaft a nd a t t empt to lo c at e t ha part s on the 
new shaft· in co rre s ponding pos i t ions . Af t e r  
al i gn ing t he :i;e. rt s , ins e rt and ti ghten the 
Br i s to s et s c rews s e curel y . 

3 . 125 To r ep la c e  a ny part of the 
mot or worm a s sembly , r emo ve the in­

te rme di a te worm a ss embly ( l owe r ) from the 
gear c as e  a s  ou tl ined in 3 . 119 . R emo ve t he 
c o ve r  t hrough wh i ch t he mo tor worm shaft 
pro je c ts and r emove t he motor worm as sembly 
from t he ge ar c as e . Remo ve the al arm go v­
e rnor f rom t h e  s ha f t  as ou tl ined in 3 . 1 6 if 
i t  i s  on t he end o f  the s haft on wh i c h the 
rep la c emen t  i s  to be oa d e . Aft e r  t he nec e s �  
sary r e plac emen t s  ha v e  bee n made , mo unt the 
alarm govern or on th e s haft as outl ined in 
3 . 1 6 .  Aft er r emount ing the motor wo rm a s­
sembly.  in the gear c as e , mount the inte r­
me d ia t e  worm a s sembly a s  ou tl ined in .3 . 1·19 
and r emoun t and sec ure the c over t hat was 
remo ve d . 

3 . 126 Nut : To r ep lac e a 
nut , re move the bear­

ing c la mp in g  nut l oc k s c rew w i th the 3 "  cab­
inet s c rewdri v er and remo ve the nut . Sub­
s t i tute the �ew pe. r t on the shaft , tighten­
ing i t  s e cu re l y  in pl ac e . Then ins ert and 
t ighten t he lock sc rew . 

3 . 12 7  To r ep l ac e a b al l  bearing , 
remov e t he a s so c i a t ed be aring c l amp­

ing nut a s  ou tl in ed in 3 . 126 and remove t he 
be arinB . Subs t i tut e t he new part and remount . 
the bearing clamping nut as outl ined in 3 . 1 2 6 . 
3 . 128 Wo rm: To re plac e a wo rm ,  remove t he 

c lamp ing nut s and bal l b e ar­
ings from the end o f  the s haft as outl ined 
in 3 . 1 26 and 3 . 12 7 aid mount them in po s i t i on 
on the ne w wo rm .  Remount the assembly in 
the g ear c as e  as outl ined in 3 . 126 . 
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Interme di a t e  Worm ( No . 34A 

3 . 129 Gen e ral : In o rd e r  to rep lac e any 
of t h e  i n terme d i ate worm as s embl y  

per ) , remove t h e  lower int ermed i a t e  worm 
a s s embly as out lined in 3 . 1 1 9  to 3 . 124 , in­
clus ive and remove the gear c as e  cover tbrOJgh 
which the mot or worm shaft pro j e c t s , as out ­
lined in 3 . 1 1 7 . Remove the upp er int e rmed- � 
late worm a s s emb l y  f rom the gear c as e .  

3 . 130 Nut : To r e p lac e the 
bearing c lamp ing nut , remve the b ear ­

ing c lamp ing nut loc k screw wi th the 3" cab ­
inet s c rewdriver and remove t h e  nut . Sub ­
stitut e  t h e  new part o n  th e shaft , t i ght en­
ing it secur e ly i n  p lac e . Then ins 9rt and 
tight en t he loc k screw .  

3 . 131 Ball To replac e the b a l l  bear-
ing nearest the bearing clamping nut , 

remove the c lamp ing nut as out lined in 3 . 130 
and remove the ball b earing . Sub s t it ut e  the 
new part an d mount the c l amp ing nut a s  out ­
lined in 3 . 1 30 . 

3 . 132 Gear and Woodruf f To re-
pla c e  the gear or key, 

remove the ball b earing a s  outlined i n  3 . 131 
and slide th e gear o ff the shaft . If the 
Woodruff key is defective , replace it at 
this t ime .  Sub st i t ut e  a new gear if n ec e s ­
sary and s l i d e  i t  over t he Woodruff key . 
Rea s s emb le the parts that were removed as 
outlin ed i n  3 . 1 2 9  to 3 . 131 inc l us ive .  

3 . 133 Bal l T o  remove the ball b ear-
ing that is on the oppo s it e  s i d e  of 

the spiral gear f rom the clamp ing nut , re­
move the s piral gear as out l i ne d  in 3 . 132 
and remove the ball b earing . Sub s t i tut e the 
new part and reas semb l e  the part s that were 
removed as out l i n ed  in 3 . 132 . 

3 . 134 Int ermedi ate Shaft : To r eplace the 
shaft , remove th.e b ear­

ing c lamp ing nut s , ball b e arings , spiral gear 
and Woodruff key as out l ined in 3 . 129 to 
3 . 133 inc lus ive . Place the se pa rt s  on the 
new shaft and align them as out lined in 3 . 129 
to 3 . 133 inc lus ive . 

Worm Wheel Mount e d  on Vert i c al Thrust 
and end 

of the 

3 . 135 In order to rep lac e the ver-
shaft of the drive or any 

mounted on it , remove the int erme d i a t e  
er and uppe r ) worm a s s embl i e s  from t he gear 
cases outl ined in 3 . 119 to 3 . 134 inclusive. 
Remove the cove rs as n�c e s sary in order t o  
fac i l itate the rep lac ement o f  parts . Af ter 
mak ing the nec e s s ary rep lacement of parts , 
reas s emb le the int ermediate ( lower and upper) 
worm assemb l i e s  as out l ine d. in the pro c e ­
dur e s  not ed abov e , and remount and s ecure 
the c overs that we re removed . 
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3 . 136 Wheel : To replac e  the v;orm whe e l , 
remove t h e  s e t  s c rew spring c l ips on 

the wo rm  whe el an d thrust c o l lar with th e 
long nos e  pliers . Remove the outer and 
inne r B r i s t o  s e t  s crews in the worm whe e l  
wi th th e No . 2 9 6  wrench and p lac e t h e  i n ­
ner s c r ew s  in the new worm wh e e l . Loo s en 
the B r i sto set s c rew i n  the thrust c ollar 
wit h t he No . 296 wrench . S l i d e  the ver­
ti c al shaft upward unt i l  the lower end c l ears 
the worm wh eel . Remove the worm whe e l  f rom 
the gear c as e  and sub s t i tut e the new part 
in posi t i on i n  th e gear case . To rel o c at e 
the shaft , place th e lower half of an e c ­
cent ric c oup l ing agains t the shaft wi t h  the 
coupl ing p in in the slot of t he shaft . S l i de 
the shaft down t hrough the part s unt i l  th e 
c oupl ing r e s t s  o n  the th�ust washe rs . S l i d e  
t h e  worm whe el u p  t o  th e p o s i t i on wh i ch the 
d efective part forme rly o c cup i ed end t i ght en 
the inner B r i s t o  s e t  s c rews s e curely . In­
s e rt and t i ght en th e outer B ri s t o  ' set s c rews 
s e cure l y .  P l a c e  the thrus t c o llar in i t s  
origina l  pos i tion a n d  t i ght en the B ri s t o  s e t  
s c r ew s e cure ly . 

3 . 137 Thrust C ollar and Thru st Washe rs : To 
repla c e  a thrus t collar or a thru st 

washe r , remove the worm wh eel a s  outlined i n  
3 . 136 and remove the thrust c ollar from the 
vert i c al s ha f t . Remove the Bri sto s e t  s crew 
from the c ollar and ?la c e  it in the new c o l ­
lar . Ir a thrust washer is t o  b e  replaced , 
remove the thrus t collar and t he n  the was h­
ers . Take c are whe n  reas semb l ing the wash­
ers tha t the b r onze washe r is placed b e twe en 
the two s t e e l  wa s he rs .  Remount the t h rus t 
c o l lar and worm whe el on th e shaft in the i r  
original pos it i ons an d  t i ght en the Bristo 
s e t  screws s e cure ly . 

3 . 136 V erti c a l  Sha ft of the Drive : To re-
pla c e  the v ertic al s haft or the drive , 

remove t he wo rm wheel , thrus t collar and 
thrust washe rs as out l ined in 3 . 136 end 3. 1 3 7. 
Remove th e vert i c a l  s haft from the gea r  c a s e  
and sub s t i tut e the n ew pa rt , sli ding i t  down 
through the top of the gear c n s e  as out ­
line d above . Re locate t he parts that wer e  
remo ved as out l i n ed in t h e  p roc e dur e s  not e d  
ab ove . 

and No . l034B Driv e s  

3 . 139 On Nos . 34B and 1034B drive s 
only , the up pe r interme di a t e  'M:>rm as ­

s embly is not s pe c i fied . Instead a machine 
sc rew is us ed as a dummy shaft to f i l l  the 
hole of t he c a s t i ng . 

3 . 140 Shaft and Asso c i a t e d  Part s : To 
replac e the dummy shaft o·r any ass o ­

c iated part , re!l¥)ve the cover through wh i c h  
the mot or shaf't pro j e c t s  as outline d in 3 . 12 5  
t o  3 . 128 inc lu sive . Hold the mount i ng nut 
wi t h  th e KS - 6 367 wrenc h and remove the sc rew 
f rom the gear c a s e wi th the 4" regul.e.r sere� 
driver . M�k � the ne c es s ary replac ement or 
part s and remount the s c rew in the gear case . 

• 

• 

• 

• 

• 

• 

Assembl~ (Upper) 
and No. 1034A Drives Onl l 

Bearing Clamping 

Bearing: 
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Only} 

General: 

Dummy 

• 



• 

• 

• 

• 

• 

• 

• 

In remounting the s crew in the gear cas e , 
tak e  c are that one large washer is plac ed on 
the sc rew agains t the unde r  surfac e of th e  
sc rew head and that afte r  th e s c rew i s in 
pla c e  i n the gear ca se , a large washer and 
a sma l l  washe r , in t he order named , are 
plac ed on the s c rew .  Then remount and tight­
en the mount i ng nut s ecurel y . R emount the 
c ove r that was removed as out l ined in 3 . 125 
t o 3 . 128 inc lus ive . 

3 . 141 Gear C as e : To r epla c e  the gear cas e ,  
remove the intermediate worm a s s em­

b l i e e , mot o r  worm as s embl y and the vertic al 
sha:+. of the dr ive as out l ined in 3 . 119 t o  
3 . 13& inc lusi ve . On No s . 34B and 10 34B drives, 
remov e the cummy shaft and ass o c ia t ed wash ­
e r s  as out l in ed in 3 . 139 and 3 . 140 .  Remove 
t he f i ll and drain plugs , the alarm me chan­
i sm  and oil s i ght a ss emb l y n s  out line d in 
proc edur e s c ove ring thes e part s . As s emb l e  
all parts i n  th e new gear case a s  out lined 
in t h e  proc edur e s  c overi ng the s e pa rts . 

Shaft s 

2 Shafts and Assoc i a t ed Part s  

3 . 14 2  Gene ral : T o  replac e a 2 type shaft 
or a s soc i ated part , remove the shaft 

guard as out l ine d in the proce dur e c overing 
the type of drive with wh i ch t he Bhatt guard 
is a s s o c i at ed .  Loo s en t h e  B r i s to s et screw 
in the coup ling head w1 th the No. 295 wrench 
or drive out the taper pin as requi red wi th 
the hammer and 5/32" pin punch . After mak­
ing the n ec essary replac ement of parts , re­
mount the pa rts that were removed . 

Shatt 

Coupling Head 

Fig . 48 - Nos . 2A and B Shatt 
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3 . 143 B lock and To replace the b lock , 
c oupling h ead back on th e 

shaft , remove the pin and remove the 
bloc.l.t . Sub s t i tute the n ew part and re .. 
i n s e rt the p i n .  S l i de the coupli."lg h ead back 
into pla c e  and reas semb l e  as out li ne d in 
3 . 142 • 

3 . 144 Head : To replac e a coupl ing 
head , as out l ine d i n  3 . 14 2  

an d  3 . 143 , e xc e pt that t h e  blocks and p i n s  
are remove d f r om  both end s o f  t h e  sh tlft . 
Af ter removing the s e  p arts , sli de the co up ­
ling head to be rep la c ed off the shaft . 
S�b st itut e  the new pa rt and re loc ate the 
b l oc k s  and pins unless the ent i re coupling 
is b e ing replaced i n  whi ch c as e loc at e the 
new pa rt s . S lide the coup l ing head s into 
pla c e  and reas s emb l e  e s  out l ined in 3 . 142 . 

3 . 145 T o  repla c e  a shaft , rerove the 
and pins a s  out line d  in 3·. 1 44 . 

Remove the c oupling heads f rom b oth end s of 
the shaft and p l ac e tbem on th e new shaf t . 
Mount the n ew  sh aft in the frame and re ­
&. s s emb le .  

No . 6 Shafts 

3 . 146 . General : To replac e any part of the 
o r 6 t ype shaft , remove the 

coupling guard as outl in ed in the procedure 
c overing th e type of dri v.e t o  which the shatt 
i s  c onnected . 

3. 1 47 Head and Le athe r 
e r : rep lac e a coupling 

head or washe r , loosen the B ri sto s e t  
screw i n  the coupling heads a t  each end ot 
th e  shaft with the No . 2 95 wrenc h and s l i d e  
the coupling h eads bac k onto the sbatts . Re ­
move the shaft from . the f rame . Remove the 
part to b e  replac ed and sub st itut e the new 
part . Remount the shaft in the frame and 
slide the c: oupling heads along the shafts t o  
the ir proper pos it i on ta king c ar� that each 

Leather 

0 0  

C oup l ing 
He ad 

Coupling Head 

Br i s to Se t 
Screws 

F i g .  49 - No . 3A and 6 Type Shaft s 
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half i s  i n  sat i sfactory engagement wi th i t s  
assoc iated ha l f .  T i ghten t h e  Bri sto s e t  
screws s e c urely . To rep lace th e leather 
washe r ,  loosen one coupl ing head and slid e 
i t  bac k along the shaft enough to permit the 
remova l of the washer . Sub s tit ut e  the new 
part and reas s emb l e  as outl ined above . 

3 . 148 Head P ins : If the coupling 
p i ns are b adly worn and the c oupling 

c asting i s  i n  good cond i t ion , repla c e  the 
c oup l ing pins , drive out th e old pins wi th 
the 5/32" p in punch and t h e  hammer . Ins ert 
th e n ew  p ins in the hole s and force them i n ­
to po si t i on in the coupl ing head . I n  ord er 
to f orce th e p ins in straight without danger 
of d amaging the p ins or the c oupl ing h ead , 
place the head in a vise and hold the pin in 
f ront of a ho le i n  the he ad s o  that when the 
vise i s  c losed the p in wi ll be p re s sed into 
pos i t i on .  C lose th e vis e slowly tak ing c are 
that t h e  pi n i s  a t  riGht angle s to the fac e 
of the coupling head . Forc e the pin i n  the 
head unt i l  the end that i s  in the hole is 
s l i ght ly underf lush wi th the surfac e oppo­
s it e  the c oupl ine f ac e . Rep eat this ope ra­
t i on with each pin that is to be replac ed . 

3 . 149 Shaft : To rep lac e a shaft , remove the 
h eads as out l ined in 3 . 147 

and place them on t h e  new shaft . Reas s emble 
and se cur e the shaft in the frame as out ­
lined , proc edure noted ab ov e . 

No . lOA Shafts and 

3 . 150 Gene ral : T o  replace a No . lOA shaft 
or a s s o c iat e d  part , remove the shaft 

guard as out lined in the D i v i s i on 159 s e c t i on 
c o ve ring fri c t i on r o l l  d r i ve s .  L o o s en the 
Br i s t o  set s c rews whi ch s e cure the c oupl ings 
to the shaft with the No . 295 wrench and s l i d e  
t h e  c ouplings on t h e  shaft away from t h e  drive . 
Aft e r  making the n e c e s sary replac ement o f  
part s , s l i d e  the c oup l i ngs int o place and 
t i ghten the Bri st

'
o s e t  s c rews s e curel,y . 

3 . 1 5 1  B lock and Pin : Remove the 
pin , s lide the coupling head 

back on the shaft as out line d  in 3 . 150 , and 
remove the pa rt to be rep laced . Sub st i tut e 
the n ew part and ins ert the c oup ling pin . 
S H de the coup ling h ead . back into p o s i t i on 
as ou tl ined in 3 . 150 .  

3 . 152 Felt O i l  Pad : To replac e a 
f e l t  remove the 

coup l ing b l ock and pin as out l ined in 3 . 151 
and s l i de the coup ling on the shaft unt i l  
the end of the shaf t  pushe s the retaining 
pad from the c oupling .  Remove the detective 
part and sub stitut e a new retaining pad. Re­
assemb l e  the pa rts a s  outlined in 3 . 151 . 

3 . 153 To r e place the coupling , 
loo s en the B ri st o  set s c rews at both 

end s 01· the shaft and s lide the. c oupl ings 
toward the cent er of the shaft unti l they 
clear the coupling block . Remove the shaft 
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f rom the f rame . Remove the ·c oupl ing 'that is 
t o  b e  rep lac e d  and remove the retaining pad , 
B ri sto set sc rews and the coupl ing head from 
it . Mount the s e  pa rt s in pla c e  on the n ew 
c oup l ing and sub st i tut e  it on the sha1"t .  Re ­
mount the shaft in the 1"rame and reas semb le 
a s  out l ined i n  3 . 151 , taking care that the 
f lat po rt ion of the shaft i s  under the Bri sto 
s et screw before tight en ing the s c rew . 

Bri s to Se t 

Shatt 

Felt O il 
Re taining 

C oupling He ad 

Block 

/ - ,  
I l 
I I 

.- � ) 
I 
I 
I I 

L _J  I 
I I 
I ll 
\. _ _J 

F ig . 50 - No . lOA �haft 

3 . 154 Head : To rep lac e t h e  coup -
ling he ad , remo ve the coup l i ng from 

the sh aft a s  out lined in 3 . 153 . Remove th e 
coupli n g  h ead and sub s t i tut e the new part . 
Reas s emb l e  the c oupling as outlined in 3. 1 53. 

3 . 155 Shaft :  To rep lace th e shaft , remove 
the coup l i n gs at both end s  ot the 

s haft as out lined in 3 . 15 3 , and mount them 
on the new shaft . Remount the she f t  in the 
1"rarn e  as out l in ed in 3 . 153 . 

or Ball 
ous 

3 . 156 General : B efore mak ing any rep lac e-
me 'lt of parts drain the bearing , 11' 

ne c es sary , as out l ine d in 3 . 0 3 .  To rep la c e 
any part of a b earing , proc e ed as fo llows . 
Remove the bearing mount i ng s cr ews wi th the 
KS -80 9 7  or R-238 2 wrenc h as requi red . Take 
care when removing the b eari ngs not to change 
the pos i t i on of the aligning screws . Remove 
the couplings at each end of the e naft a s  
out l ined i n  the proc e dur e s  covering the coup ­
l ing invo l ved . R emove the shaft f rom the 
f rwne and re:t10ve the b eari ng trom tbe shaft . 
After making the neces s ary replac ement ot 
part s , s lid e the b earing on the shatt and 
r emount the shaft in the frame as out line d  
i n  th e proc edure noted above . Then , mount 
the b earing secur e l y  in posi t i on on the 
trame . 

• 

• 

• 

• 

• 

• 

• 

Coupling 

Coupling----~ 

,-----voupling 

Screw----~ 

'-----Pin 

coupling Pad-------' 

Associated Parts 
Coupling 

Coupling 
coupling 

Bearings 

Covers. Sffrinf Spring Clip. 
Bearing ng 

Bearing. 

Retaining 
oil retaining pad, 

Coupling: 



• 

• 

• 

• 

• 

• 

Bear ing 
Hous i ng 

0 11 
Sight 

C aps 

Washe rs, 

Mounting 
S crew 

S crew 

Fig . 51 - B e aring and .As soc i at ed Part s 

3 . 1 5 7  Co ve r : To replac e t he cover , remo ve 
't'ile"""'Cover mount ing sc rews with the 

4 "  re gul ar s c rewdri ver , sub s t i tute the new 
part and in s e rt a nd t i ghten the m o u n t ing 
s c rews s ecure ly . 

3 . 1 58 To r ep la c e the sp ri ng on 
A ,  6A and BA b earings , remove 

the cover a s ou tl in ed in 3 . 1 57 and remo ve 
the be ari ng from the hous ing . R emove the 
s pri ng w1 th t he . long-no s e  pli e r s and sub s t i ­
tute the new part . R emount the bal l bearing 
in the be ari ng and remo unt the cover es out ­
l ined in 3 . 1 5 7 .  Th e  s p ring c l i p  i s  no t re­
plac eable on Nos , 5B , C , 6B , 8B , 9A or 12A 
be ari ngs but mus t  be r ep lac ed as part of the 
ball bearing , 

3 . 1 59 Bal l  To r epla c e  the ball 
r emo ve it as ou tl ined i n  

3 . 1 58 and r emo ve the s pring i f  i t i s re� 
placeabl e .  As s embl e the spr ing in the new 
ball bear i�g and r emount it in the hous ing 
as out l ined in 3 , 158 , 

3 . 160 and Brac ke t : I f  a 
or rep la c ed , 

rep l a c e  both the hous ing and b racket as ai 
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Ball 

Be ar ing 

Shaft 

Mount ing 
S crew 

l!'ig .  52 - I nt e rnal Part s of B e arings 
Equ ipped wit h Remo v able Spr ing 

assembly , R emove t he ball bear ing and as­
soc iated pa rt s as outl ined in 3 , 1 58 , Mount 
the s e pa r t s  in the n ew hous ing and mount 
the c ov er s e c ure ly in plac e on the new brack­
e t . Remov e t he mounting s c rews with t he 4 "  
regula r s c r ewdri ver and r emove t h e  al i gn ing 
s c r ews wi th the No . 295 wrench . Before re ­
moving the al i gn ing s c rews , no te t he po s i­
t i on o f  t he s crews so t hat they may be run 
into t he new bracket to t he dep th they o c ­
cup i ed i n  the d e f e c·t ive pa r t . Pla c e  the 
b earing b rac ke t i n · po s i t i on on t he frame as 
outl in ed in 3 . 1 56 . Mount th e new musing in 
plac e on the bracke t and ins e rt and t i ghten 
the mounting s c rews s e c urely . 

Bracke t s  

3 , 161 To ma ke any r ep lac ement o:t 
mounted on a brac ket , remove 

the mot or f rom the brack e t  as outlined in 
3 . 13 .  I t  is re commended that brackets t hat 
are pinned should be re pla c ed by the We s t e rn  
El e c t r ic Company . 

3 . 162 Mo tor Han dle : To r ep l ac e  t he motor 
remove t he c ott er pins in the 

b eari ng pin wi th the long-nose pl i ers . This 
type of c ot t e r  pin may be pul l ed out o f  and 
ins erted in i t s  pos i t  ion wi thout bending the 
pin . Remove t he bear ing pin and the handle . 
Sub s t itute t he new part a nd insert t he pin 
in pla c e . Then in ser t t he c o tter pins . 

3 . 163 Mo tor Handle Washers 
r ep ace 

handl e p in , r emove the mo tor handl e 
as outl ined in 3 . 1 62 . Remove the c otter pins 
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from t he othe r e nd of t he mount ing pin wi th 
the long-no s e  plier s .  If t he moun t ing pin 
i s  s e c ured by a taper pin instead of a cot­
ter pin , d r i ve out t he tap er pin with the 
hammer a nd 5/32 " pin punc h .  Then r emove t he 
moun t ing pin . When t he pin is remove d ,  the 
washers and motor handl e spri ng will b e  re­
moved at t he s ame t ime . Mount t he par t s  on 
the new p in and s ub s t i tute i t  is plac e on 
the bracke t , Secure the handle in pl ac e . 
If e i ther the wa shers o r s pring is defe c t i ve, 
remove t he mounting pin as ou t l ined above 
and make t he n ec e s sary replac ement of parts . 

3 . 1 6 4  Gib and To repla c e  the gib , 
remo ve !IIO or brac ket m0W1ting p in 

as out l ined in 3 . 16 3  and remo ve t he g i b . I f  
t h e  s pring i s  defec t ive , remoye t he s pring . 
Sub s t i tute t he new part and remount the gib . 
Then r emount the motor handle pin and handle 
as ou t l ined in 3 . 1 63 . 

3 . 1 6 5  Motor B rac ket To r eplac e t he 
mo to r  spac e r ,  loo s en the g i b  

as ou t l ined i n  3 . 1 64 an d  remove the spa c e r  
from t h e  bracke t . Sub s t i tute t h e  n e w  part 
and s e cure t he gib in plac e . 

3 . 166 S c rews and Lo ck Nuts : 'lb re-
an s c rew, note the 

s e t  t ing of the s c rew and pro c eed as fo l l ows . 
If a B r i sto s e t  s c rew i s  t o  be replac ed, re­
move it wi th t he No . 296 wrench and sub s t i ­
tut e  the new pa rt i n  t h e  f rame or o n  the 
bracket to t he depth to wh i ch t h e  replac ed 
�rt was pr eviously ad justed . On No . 12A 
,rack e t s , remove t he d ri ve as out lined in 
;he proc e dure covering the d r i ve wi th wh i ch 
r.he bracket i s  a s s o c i ated and pro c e ed as 1bl­
lows . I f  the headl e s s  s e t  s c r ew i s  t o  be 
replac ed , r emo ve i t  wi th the 3" cabinet 

Mot or Uandle 
iuount ing 

Bra cke t Spacer 

C o t t e r  
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s c rewd r i ver . Inser t  and ad jus t  t be  new part 
in the b ra c ke t  to t he d ep t h  prev iou sly not­
ed . To re plac e a s e t s c rew , loo s en the set 
s c rew l o c k  n u t  wi th the N o .  2 3 2  wrench and 
remo ve the  s e t  s c rew wi th t he R-2382 wreuch. 
Sub s t i tute t he new pe rt and run it in to the 
d ep th pre v i o u s ly no t ed before ti ghtening the 
l o c k  nut s e c urely . 

3 . 16 7  Brac ket s :  To replace a bracket , re­
move the drive f rom the bracket as 

outl ined in t he pro c edure covering the type 
o f  d ri v e  involved . Hold the mount ing nut 
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wi th t he No . 2 46 or R - 1 7 7 0  wrench end remo ve 
the moun t ing b o l t s  wi th the No . 246 or R-131 7 
wrenc h . Remove the brac ket from the frame . 
Remove t he motor handle and assoc iated perts 
as out l ined in 3 . 16 1  to 3 . 166 inc lus ive  and 
moun t  them on t he new ·brac ket . Note the po­
s i tions of the s e t  s c rews and ad just ing 
s c rews and remove them f rom t he bracket as 
outlined above and mount t hem on the new 
bracket as ou tl ined ab ove . Mount and s e c ure 
the new bracke t in place on the f rame and 
remount and real i gn  the pa rt s  that were re­
moved • 
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