BELL SYSTEM PRACTICES
Plant Series

SECTION 159-725-801
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 the information

necessary for ordering parts to be
used in the maintenance ot gear reduction
drives, horizontal connecting shatts, and
associated bearings and brackets (6, 7,8,
28, 30, 31, 32, 33, 34 and 1034 type drives;
2, 3, 6 and 10 type shafts; 5, 6, 8, 9 and
12 type bearings and 3, 6, 9, 11 and 12 type
brackets).

1.02 This section is reissued to incorporate

material from the addendum in its proper
location. In this process marginal arrows
have been omitted.

1.03 Part 2 of this section covers the

piece part numbers and the correspond-
ing names of the parts which it is practic-
able to replace in the field in the main-
tenance of gear reduction drives, horizon-
tal connecting shafts, and associated bear-
ings and brackets. No attempt should be
made to replace parts not designated. Part
2 also contains explanatory figures showing
the different parts. This information 1is
called "Piece Part Data".

1.04 Part 3 of this section covers the ap-

proved procedures for the replacement
of the parts covered under Part 2. This
information is called "Replacement Proce-
dures."

2. PIECE PART DATA

2.01 The figures included in this part show
the various piece parts in their prop-

er relation to other parts of the apparatus
The piece part numbers of the various parts
are given together with the names of the
garts as listed by the Western Electric
ompany Merchancise Department.

2.02 When ordering parts for replacement

purposes, give the piece part number
as well as the name of the part. Example:
"P-154233 Gear Case”, Do not refer to the
BSP number or to amy information shown in
parenthesis following the piece part num-
bers.

2.02.1 Wherever Bristo setscrews are speci-

fied in this section and replacements
are required, hexagon socket setscrews of
corresponding size and type of point shall be
orcered.

2.03 When ordering 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 of the nearest flat on the shaft and the
distance between the centers of one flat to
the next flat, Example: No. 6A shaft per
A-124380, 8'-0" long, length to rirst bear-
193 flat 3'- 0", length between flats
21 0%,

2.04 The piece part data for the couplings

which connect a drive to a vertical drive
shaft are given in the Division 159 section
covering vertical drive shafts and associated
apparatus.
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SECTION 159-725-801

2.05 The plece part data for coded gear reduction drives, horizontal connecting shafts and

associated bearings are given on the figures indicated in the following table.

Lpparatus External Internal Interrupter Alarm
Parts Parts Assembly Mechanism Misc. Parts
Drives
8A Fig. 1 Fig. 6 - Fig. 7 iz, 8. 10, 3%, 12
8B 2 6 Fig. 13 7 S a0 31, 12
6C p g 6 - 7 b TR Lo TR 0 MR 1
6D 2 6 13 7 L2 Al o g & U )
6E 5 6 - 8 9. 10, 31y a2
6F 4 6 13 - 9. 10, Al 2
6G 4 8 13 - 9, 30, 11, 12
7A 3 6 - - 9. 10: 3% 2
7B 3 6 - 9, 10; 11, 12
7C 3 6 - 9. 30, 11, 12
7D 4 6 13 - 9, 10,0t 22
7E 3 6 - = 9, 10, 20L ¥e
7G 4 8 13 - I o e 1 g
8A 1 6 - Vi L 1 e 1 TN
8B 3 8 = ? 9,204 11,72
SRR > 0 1 6 - 7 910, 11, 12
8D 1 6 - 7 iR L PR o KA O
8E 5 (<) - 8 (Pt © 0 ol ) "
8F 5 ) T 8 9,302 31, 38
8G S 6 - 8 g o S < A b
. S8R 14 14 - - 11
28B 14 14 - - 11
30A 19, 17 17 - ? . VR o g 0 i S
31A 18 18 - - 11
32A 19 19 - - 11
32B 19 19 - - 11
32C 19 19 - - 11
33A 20 20 - - 11
33B 20 20 - - 9
33C 20 20 - - 11
| 34A 21 21 - 8 10,11,12,22,23
34B 21 21 - 8 10:31.1
| 1034A 21 21 - 8 10,11,12,22,23
| 1034B 21 21 - 8 10,11,12,23,24
| Shafts
| 2 Type - - - - 25,28
3A - - - - 27
6 Type - - - - 28
10A - - - - 29
| Bearings
SA 32 33 - - 30
SB 32 34 = - 30
5C 31 34 - - 30
6A 32 33 - - 30
6B 32 34 - - 30
8A 32 33 - - 30
8B 32 34 - - 30
A 31 34 - - 30
31 34 - - 30
Brackets
3A - - - - 35
6 Type - - - - 37
7 _Type - - - - 35
9A - - - - 35
11A - - - = 36
| 124 B - - - 38
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ISS 3, SECTION 159-725-801

2.08 The following D-specification drives D-Spec. Coded
. are the same as the coded drives un- Drive Drive
there is a difference in parts in the table
on page 22. D-90210 1034A
D-90211 1034B
D-Sgpec. Coded D=-90217 33A
Drive Drive D-90218 33B
‘ D-90242 344
D-16792 8A D-90243 34B
D-18624 7A
D-18625 8A 2,07 The following D-specification drives
. D-18626 28A are the same as the coded drives in-
D-76847 7E dicated except that originally rigid coupl-
D-76898 78 ings were furnished instead of eccentrie
D-76925 68 couplings.
. D-77341 7C
D-77342 c D-Spec. Coded
D-78671 7E Drive Drive
(D Bepbes o D-43371 6D
D-78904 7E D-43295 7B
D-78905 &F D=43806 D
D-80080 7E D-43397 8D
D-80920 6G D-43556 6C
D-43721 8C

P=170479 Pipe Plug ‘
‘ //—-P-154242 Shatt

P-154235 Cover

) -

P-170276 Screw

~—Alarm Mechanism
(See Fig. 7)
T
/VP-I?OOSS Screw

P-170063 Screws '

(This and Opposite

Side)

This Side

P-154234 Bearing Housing LN

(No. 6A Drive) ]l

P-1540647 Bearing Housing u

(Nos. 6C, 8A, B, C P-154233 Gear Case

and D Drives eg; ‘ [_(No. 6A Drive)

Opposite Side N \ ég?) P-154646 Gear Case

P-154237 Covert———— 2 J (Nos. 6C, 8B, Cand

D Drives)

. P-170227 Gear Case

P-160128 Screw ot o
. P-154248 Nut

Fig. 1 - External Parts of Gear Case
(Nos. 64A, C, 84, B,C and D Drives)
Page 3
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SECTION 159-725-801

~—+——Alarm Mechanism
P-154242 Shaft (See Fig. 7)

P=170479 Pipe Plug

P-170276 Screw:

P-154235 Cover. |——P=170063 Screw .

P=154233 Gear Case‘l /
(No. 6B Drive) } '
lzui?4ggﬁnrive():ase | Interrupter Assembly
- (See Fig. 13)
P-154237 Cover
(Opposite Side
Mounted with
P-170063 Screws)

P-111868 Screw

8 e
! W »
P-154248 Nu
P-160128 Screw

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

}-——P-lsq.zu Shaft

P=154233 Gear Case

. 5 (No. 7A Drive)
PrlSdEs Dover e E/ P-170400 Gear Case
F (Nos. 7B, C and E Drives)

P=-170479 Pipe Plug

P-170276 Screw

C_1)

P-154236 Cover

O)
©

P-170063 Screws

(This and Opposite \E
Sides)

This Side
P-154234 Bearing

Housing ——— -
(No. 7A Drive)
P-154647 Bearing

n A
LJ-, P-170063 Screw
Housing ——— |
(Nos. 7B, C and

S/
E Drives)

Opposite Side P=160128 Screw
P-154237 Covex:_

f@ g

P-154248 Nut

Fig. 3 - External Parts of Gear Case
(Nos. 7A, B, C and £ Drives) ‘
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ISS 3, SECTION 159-725-801

P-154235 Cover

P=170063 Screw

P=154236 Cover
/—‘:(Nos. 7D and G Drives)

P=170276 Screw

P=170178 Cover
(Nos. 6F and GDrives)

P~170400 Gear Case o

N

T
—— P=154242 Shaft

B

—P=111868 Screw

! P-170479 Pipe Plug

(See Pig. 13 )
P-154237 Cover
(Opposite Side
Mounted with

P-170063 Screws) a

. Interrupter Assembly

P-154248 Nut

P-160128 Screw %

Fig. 4 -Zxternal Parts of Gear Case
(Nos. 8F, G, 7D and G Drives)

P-170479 Pipe Plug /&Y—p-wozva Screw
P-154235 Cover P-154242 Shaft
P=170276 Screw Q/ b—— P-170166 Cover

P-154646 Gear Case
(Nos. 6E, 8E, F
end G Drives) g w.rg@
N
™\ P-170276 Screw
P=170083 Sorew ® ? )|
(This and Opposite Side)
L—— Alarm Mechanism

(See Fig. 8)

Tis Side / @ = J

P-154647 Bearing Housing P~-160128 Screw
Opposite Side g \_ J

P-154237 Cove;] - —=

{ o=
J P-15424a Nut

‘ Pig. 5 - External Parts of Gear Case
(Nos. 6E, S8R, P and G Drives)

[Vith]
00g
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SECTION 159-725-801

P-137908 Washer

(Phos. Bronze)

P-173505 Washers
(Steel)

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

Motor Worm Assembly
(See Fig. 10)

P-146255

Thrust Collar—\\\\

P-146256 Set
Screw Spring Clip

worm Wheel
(See Table
on Page 22)

P-146256 set
Screw Spring Clip
(Nos. 7C, 84, C, D,
F and G Drives)

01l Sight
Assembly
(See Fig. 11)

P=170479 Pipe Plug

3/8"-16 x 1/2"
Bristo Set Screw -
Cup Point (Inner)
(A1l Drives)
3/87-16 x 1/4"
Bristo Set Screw -
Cup Point (Outer)
(A1l Drives except Nos. 74,
8A, C, D, F and G Drives)

= F

Intermediate
Worm Assembly
(See Fig. 9)

Pig. 6 - Internal Parts of Gear Case
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ISS 3, SECTION 159-725-801

. P~154375 Governor Cover—mo———— P-154377 Governor Cover
(Nos. 6A,B,C,D, 8A,B,C and D Drives) and Contact Spring Assembly
tP-154382 Governor Cover— — | | 7 ' (Nos. 64, B, C, D, 84,
(No. 30A Drive) B, C and D Drives)
P=170048 Governor Cover
*p.137236 Contact Springs — and Contact Spring Assembly
. (Nos. 64,B,C,D, 8A,3,C and D Drives) . (No. 30A Drive)
tP-170046 Contact Springg —7mWm —-)
(No. 30A Drive) *tP-132308 Insulators
*tP-147267 Terminal— . dttaaana } *{P-107095 Bushing
*tP-136681 Screw

¥t p-130428 Clamp Plate
*tP-137237 Stop Springs
*1P-154382 Housing Cover

—>¥P-147270 Contact Spring
(Nos. 6A, B, C, D, 8A
B, C and D Drives)
L—1P-170047 Contact Spring
(No. 30A Drive)

P-147266
Governor Arm

1/16" x 1/4"
Steel
Cotter Pin

P-147279
Pin-

TIZTIZITZIRZZD

(.
b=

\f ¥ 2y 'f////,//////////
0 7

1/16" x 5/16" Staeel Cotter Pin
*{P-147283 Screw

P-159215 Spring

RZTrrrrryrrrrrrr

P-147276 Pin *Indicates parts constituting
P~154377 Governor Cover and

Contact Spring Assembly
tIndicates parts constituting
P-170048 Governor Cover and

Contact Spring Assembly

‘ Pig. 7 - Cast Weight Alarm Mechenism
(Nos.6A4,B,C,D,8A,B,C,D and 30A Drives)

*P-170156 Contact Spring

*P-170046 Contact Springs

*P-130428 Clamping Plate *P-132308 Insulators

*P=136681 Screw

*P-137237 Stop Springs

P-170183 Housing and
Contact Spring Assembly

. *P-107095 Bushing

P-170152 Governor
(Does not include
P-170149 Spring)

*Indicates parts constituting
P-170183 Housing and
Contact Spring Assembly

P-170149 Spring

. Fig. 8 =Link Type Alarm Mechanism
(Nos.6E,8E,F,G,344,B,1034A and B Drives)
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SECTION 159-725-801

P-154677 Ball Bearing

——Worm Wheel Worm
(See Table (See Table on Page 22)
P-154244 Clamp Nut on Page 22) P-154679 Ball
Bearing
————— N P-154244 Clem
______ _ / || Nut o

P-116602 Screw

5/8" - 16 x 1/2"
Bristo Set Screw -
Cup Point (Inner)
3/8" - 16 x 1/4"
Bristo Set Screw -
Cup Point (Outer)

Fig. 9 - Intermediate Worm Assembly

P=154679 Ball Bearings

P-154243 Clamp Nut

T P-116602 Screw

XN \ P-154243 Clamp
P-116602 Screw : : ; e Nut

worm
(See Table
on Page 22)

Fig. 10 - Motor Worm Assembly

P-173238 01l

P-137857 Cla Rin
Sight Gaskets w €

P-137856 01l
Sight Glass

Fig. 11 - 011 Sight Assembly (All Drives)

Page 8
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ISS 3, SECTION 159-725-801
P-15424€¢ Coupling Head

(Includes Pins) | Motor Coupling Guard
(Nos. 64,B,C,D,&,F,7A,B,D and 30A Drives) (See Teble on Page 22)
‘ P-147261 Coupling Head

(Includes Pins)
(Nos. &G, 7C,E,G, 84,B,C,D,E,F,
G, 34A,B, 1034A and B Drives

P-147282 Pins

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

P=147261 Coupling Head

(Includes Pins)

(Nos. 6B, D, E, G, 7B, C, D, E, G,
8A, B, C, D, E, F, G, 30A, 344, B,
1034A and B Drives)

P-170020 Coupling Head

(Includes Pins)

Nos. 6A, C and 7A Drives)

Fig. 12 - Drive Coupling Assembly and Coupling Guard

P-172198 Coupling Head Washer

—Note: Since the interrupter drum

must meet a close eccentricity re~

P=90833 Washer quirement and since there are no
(Hard Rubber) P-154707 Spacer maintenance facilities for adjuste-
ing to the requirement, consid-

fgtggg?l Washer,.__..‘.__.___.~j — P-206524 Bushing eration should be given to having

the W.E.Co. make the necessary
~P=127656 Bushing / repairs.

P-154709 Terminal—H@ P =)

P-145298 Sar

P-154696

Brush Holder
P-154878 Spring
P~154880 Washer

‘ LP-MOI’N Brush (Marked L1 or L3)

P=111224 Nut
£ __P=-154887 Brush Finger

—P-154704 Cover

Fig. 13 - Interrupter Assembly
(Nos. 6B,D,F,G, 7D, G Drives)
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SECTION 159-725-801
P-170479 Pipe Plug —————— P-147298 Shaft

P-147295 Spiral Gear
P=147294 Spiral Gear— (No. 28A Drive)
(No. 28A Drive) P-154726 Spiral Gear
P-154727 Spiral Gear—— (No. 28B Drive)
(No. 28B Drive)

P-147293 Gasket 3/g® - 16 x 1/2"
Bristo Set Screws -

Cup Point (Inner)

P-154774 Cover 3/e" - 16 x 1/4"
Bristo Set Screws -
Cup Point (Outer)

P-170063 Screw

P=170063 Screw
P-154775 Shaft Guard —

P-154776
Shaft Guard

3/8"-16 x 1/2"
Bristo Set Screw =
Cup Point

P-147388 Thrust Collar

P-154777 Shaft
P-154188 Washer

P-143360 Screw
——P=-154772 Gear Case

P-147297 01l Ring — (No. 28A Drive)
L—P=-154773 Gear Case
1/2" x 1/4" std. Pipe Thd. (No. 28B Drive)

Hex. H. Bushing (Brass)

P-170479 Pipe Plug il Sight Assembly
(See Fig. 11) )

Fig. 14 - Internal and External Parts of Gear Case
(Nos. 28A and B Drives)
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ISS 3, SECTION 159-725-801

. P=154647 Cover

P-170063 Screw — [-P-1’70037 Cover

P-170063 Screw

on ! - P=170276 Screws

N>

P-154775
Shaft —
Guard

o
j
N

§

<+—— P-170038 Cover

O P-170036 Gear Case

P-170479 Pipe Plug — | p J%
____/'{L-‘-U - ET E————— P-154237 Cover
. P-170063 Screw

Fig. 15 ~ External Parts of Gear Case
(No. 30A Drive!

<~ P-154735 0il Pump Housing

P-154736 Shaft

P-154738 Spur Gear P-154737 Spur Gear

No. 1 Woodruff Key

‘ Fig. 16 - Gear Case 0il Pump Assembly
(No. 30A Drive)
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SECTION 159-725-801

P-137907 Washers
(Steel)

P-137908 Washer
(Phos. Bronze)

P-170043
Shaft

P-170093 Spiral Gear

-P-137908 Washer
(Phos. Bronze)

P-173505 Washers

b (Steel)

\

P-170044 Shaft

Worm Wheel

(See Table on Page 22)

3/8" - 16 x 1/2"
Bristo Set Screw-
Cup Point

P-146256 Set Screw
Spring Clip

0il Sight Assembly

o gk s, ST

T
|

(See Fig. 11)

P=-170479 Pipe Plug

P-160128 Screw

"\g/ P-170094 Spiral Gear

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

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

Motor Worm Assembly
(see Fig. 1)

-

—Alarm Mechanism
(See Fig. 7)

Intermediate Worm

P-170478 Pipe Plug

P-170279 Sorews

011 Pump Housing

Page 12
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ISS 3, SECTION 159-725-801

. P-170051 Sheft — P=-137907 Washers
(Steel)

- P=137908 Washer
(Phos.Bronze)

. P-126405 Nut S e 53:72050
ove

P-170478 Pipe Plug

5/16"-18 x 5/8" P=170276 Screw

Bristo Set Serew—-—

Cup Point
(———P=170063 Screw
— P=170053
5. Shaft Guard
) Vo
1
: []l - — —P-170052
P-147284 Screw - - *H Shaft
i u
’
\\
P-137908 Washer \
(Phos. Bronze) -

P-173505 Washers

. (Steel)
P-170049
Gear Case :
P-170095 Spiral Geax
(_________ 4 ~ .1
'$—011 Sight
Assembly
(""‘l (See PFig. 11)
| 1/2" x 1/4" Std. Pipe Thd.
Hex. Hd. Bushing (Brass)
’ P-170096 Spiral Gear Lo P-170479 Pipe Plug
3/8" - 16 x 1/2" 3/e" - 16 x 1/a
Bristo Set Screw- Bristo Set Screw-
Cup Point (Inner) Cup Point (Outer)

Fig. 18 - Internal and External Parts of Gear Case
(No. 31A Drive)
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SECTION 159-725-801

P-147294 Spiral Gear P-170172 Shaft
(No. 32A Drive) j

P-170175 Spiral Gear

(No. 32B Drive)
P-170346 Spiral Gear:
(No. 32C Drive)

P=-173505 Washers —P«=170063 Screw

(Steel)
P-137907 Washers
(Steel) —P=125614 Nut
P-137908 Washers 5/16" -18 x 5/8"
(Phos.Bronze) Bristo Set Screw-
Cup Point

P-143360 Screw
P-170478 Pipe Plug

P-170063 Screw—\ f?lT] j 5

] P 1 il )

P-154451 Screw .
Shaft Guard :5\
1

4

i it L P-154775
Shaft Guard

o

P-170174 Shaft

| P-170173
E Spiral Gear
%— P-170576 Cover ____E_ (No.32A Drive)

P-170176

P-170170 Gear Cas@ —mM ———— Spiral Gear
(No. 32B Drive)
When replacing either a cover or
a gear case, order both gear ngizgs?}zar
d o
s i (No.32C Drive)
3/g" - 16 x 1/8"— Fli_ﬂ

Bristo Set Screws -
Cup Point (Inmer) \
il )

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

L/

 S—

LI/Z" x 1/4" Std. Pipe Thd.
Hex. H. Bushing (Brass)

‘——P=170479 Pipe Plug

Fig. 19 -Internal and External Parts of Gear Case
(Nos. 32A, B and C Drives) ‘
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P=170479 Pipe Plug

3/8" - 16 x 1/2" ——
Bristo Set Screw -

ISS 3, SECTION 159-725-801

— P-170304 Shaft

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

Cup Point (Inner)

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

3/8" - 16 x 1/4" |
Bristo Set Screw - P-170357 Sviral Gear
Cup Peint (Cuter) (No. 33C Drive)

P-170309 Spiral Gear

‘ (No. 33A Drive)

P-170311 Spiral Gear
(No. 32B Drive)

r— P-170358 Brass Rings

P-170353 Spiral Gear
(No. 33C Drive)

P-170063
Screw

P-170308 Cover

P-170063 Screws

~P«170303
Shaft

P=126405 Nut

P-170307
Shaft

(38

pasteess SONN [
2 ;4%2%%§:
— A

Extension o Pl e \\-

:|7‘,‘. W
P-170302 — - ¥t - (AT /0
Guard >

)

P-1703068 Shaft

2 A\\

—P-170305 Ball Bearings

Assembly

(See Fig. 11)
‘ 5/16"-18 x No. 3 Woodruff Key
L
242 sgié:EP P-137908 Washer
Cup Point (Phos.Bronze)
P-137907 Washers -
P-147284 Screw (Steel)

P-170301 Gear Case
1/2" x 1/4” std. Pipe Thd.
Hex. H. Bushing (Brass)

P-170479 Plug

Fig. 20 — Internal and External Parts of Gear Case
(Nos. 33A, B and C Drives)
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SECTION 159-725-801

P=170063 Screw
(Nos. 34A and 1034A Drives)

Alarm Mechanism
(See Fig. 8)
Parts not Shown
P-1701686 Cover
P-170274 Screw
(Long Screw for
Mounting Cover)
P-170276 Screw
(Housing
Mounting Screw)
P-170278 Screw
(Short Screw for
Mouating Cover)

P-170315 Shaft Guard

(Nos. 344 and
10344 Drives)

P-173505 Washers
(Steel) _—\\\\
P-137908 Washer
(Phos. Bronze)

Intermediate

Worm Assembly
(Upper)
(See Fig. 22)

P-170319 Worm Wheel

P-170320 Shaft

P-146255 Thrust Collar

P-146256 Set Screw Spring Clips

P-170479 Pipe Plug

P-170313 Gear Case

P-170314 Cover

P-170276 Screw

011 Sight Assembly

(See Fig. 11)

P-160128 Screw

P-154248 Nut

‘l’\é ——Motor Worm

Assembly
(See Pig. 10)

s Intermediate Worm Assembly

ﬂ_J {Lower) (See Fig. 23)

—E'l'his Side
e P=154237 Cover
. Opposite Side
E:P-154647 Bearing

[I:Il Housing
P=170479 Pipe Plug

P-173505 Washers

(Steel)
P-137908 Washer

P-170063 Screw

(Phos. Bronze)

Note: The drives coded No.
assembly of the No. 9A Bracket with the No. 344

and the No. 34B Drive, respectively.

10344 and No.

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

1034B cover the

Fig. 21 - Internal and External Parts of Gear Case
(Nos. 34A, B, 1034A and B Drives)
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P-170323 Spiral Gear

‘ 0. 3 Woodruff Key

P-170325 Ball Bearing P-170324 Ball Bearing

P-116602 Screw P-170321 Sheft

¥ = o=

IS

P-154243 Clamp Nut\ . Y 4

Fig. 22 - Intermeajiate Worm Assembly
(Upper) (Nos. 34A and 1034A
Drives Only
3/8"-16x1/2" Bristo Set Screw-
Cup Point (Inner)
i "o " -
P-170322 Spiral Gear No. 3 Woodruff Keys gl/lg P15x1/4 Bristo Set Screw
(Nos, 344 and 10344 P-170318 Worm N\
Drives Only)
P-154677 )
Ball Bearirg-
P-116602
Screw

P-154244
‘ Clamp Nut

3/gn-16 x 3/A"
Bristo Set Screw-
Cup Point

P-170317 Worm wheel

P-146256 Set Screw Spring Clip

Fig. 23 - Intermeaiate Worm Assembly
(Lower) (34 and 1034 Type Drives)

P-109896 Washers

P=-130264 Screw

P-159996 Washer

P=160119 Nut

. Fig. 24 - Gear Case Cover Arrangement
(Nos. 34B and 1034B Drives Only)
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SECTION 159-725-801
Shaft (See Note)

Coupling (See Note)

P-147375
Shoe

P-147374 No. O Std.
Pin Taper Pin -
778" Long

Note: When it is necessary to replace a No. 2A or
B shaft, order a No. 2C or D shaft respectively
and the associated coupling assembly. When it
is necessary to replace the entire coupling
assembly associated with a No. 2A or B shaft,
order the coupling assembly associated with the
No. 2C or D shaft respectively. If a coupling
associated with a No. 8 or D shaft is used on
a No. 2A or B shaft respectively, it will be
necessary to file a flat on the shaft for the
Bristo set screw.

Pig. 25 - Nos. 2A and B Shafts

Shaft - 5/8" per Dwg. A-131226, Det. 1.
(No. 2C Shaft?e

(specify length)
Shaft - 5/8" per Dwg. A-131228, Det. 1
No. 2D Shaft

Specify length of shaft
and distances from the
end to the center
of the flat
on the shaft)

P-170212
Coupling
P-170213 /“:
Shoe &7
7
P-147374 VA LY
Pin . 5/16"- 20x 1/4"
PN Bristo Set
sScrew -
Cup Point

Fig. 26 - Nos. 2C und D Shafts

P-147262 Washer P-147282 Pins

Shaft 1/2" per
Dwg. A-120045,

5/16" - 18 x3/8"
Bristo Set

Screws - & Det.1l (Speoif
Cup Point :‘j) c Length
{64/ 118k
©
1 |
P-147§61 E;'
Coupling 7
Assembly 1 L--_-P-1472§1
(Includes Pins) 19 Coupling
Assembly
P-1472682 Ping — m°%$?
Fig. 27 - No. 3A Shaft
Page 18

Shaft (See Note)
(This shaft has flats for bearings)
(No. 6A Shaft)

Shaft - 5/8" per Dwg. A-135549, Det.

(This shaft has no flats for bearings)

(No. 6B Shaft)

1—

(Specify length) —P-147282 Pins
P-161164 Coupling Head
Coupling Head
Assemblies on Drive
(Includes Pins)
Coupling Head
wasgerpgn Drive
P-147282
; i
by £
: &
ool o9 | @il
| i
|
e b
= J
COupling Head L——P-172198
on Drive Washer

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

Note: When it is necessary to replace a No. 64
shaft, either of the following procedures may

be followed.

(1) Oorder a No. 6A shaft as outlined in para-

graph 2.03.

(2) order and substitute for the shaft, the No.

6B shaft and as many P-290005 ball bearing
assemblies as there are bearings on the shaft.
Substitute the new bearing assemblies for those

mounted on the No. 6A shaft.

Pig. 28 - Nos. 6A and B Shafts

3/8" - 24 x 3/8" "
Bristo Set P-170412 Pin
crew -
P=-170411
Cup Point e iy
P-170409 Shoe
Coupling
{
] \
S0 | \‘
- |
x!'., |
i 4 ;
N N gt
LI Koo
P-170410
Shart - 5/8" per Dwg. Collar
A-146106, Det., 1 —
(Specify length) P-170415
Washer
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P<170032

P=-161285 01l P=-143360 Screw
Cover

(Part of P-170030
Sight Cap P=170054 and :

P-170285 Cap

and Bracket

P-170577 Assemblies)
Washers
P-125436 Pipe Plug
‘ 0il sSight
Assemblies

(See Fig. 30)

P-170030 Cap and
Bracket Assembly-
(Nos. 5A and B
Bearings)
P-170054 Cap and
Bracket Assembly. :
(Nos. 6A and B P-143985
Bearings) Screw
P-170285 Cap and i

P-161287 0il
Sight Glass

Bracket Assembly- V
(Nos, 8A and B L p>—P-154197
Fig. 30 - 0il Sight Assembly Bearings) ‘”".QI/ ,‘,', Screws
(All Bearings) LA
P-143360 P-170032 Fig. 32 - External Parts of Bearings
Screw Cover (Nos.5A,B,6A,B,8 andB Bearings)
(Part of
P-170406, P
and Po2a7l12 ‘ Pel43000 N
Cap and Screw / ‘ /\////A%
Bracket P-161422 Ball TSN \\’
Assemblies) Bearing Assembly 7"/; 1’A.A \ /
(Not Including /‘/l’////////// %‘\\\
P-170033 Spring) 4 IS N
0il Sight & — .
Assembly :V N
(See Fig. 30) No. 6A Shaft N
P-173870 SEEC SEISEE
e s A N
" 00N
P-170408 \ N
P-170406 Ca Pt Plugs  P-170033 \\ \
» Spring Ak

and Bracket—

Assembly @ P-227113 Screw
(No. SC (No. 124 Fig. 33 = Internal Parts of Bearings
Bearing) Bearing) (Ros. 5A, 6A and 8A Bearings)
P-154197 Screw
bt o LY (Nos. 5C and  Spring Clip
253, S icot (9A Bearings)  (Part of
‘ g - P-290005 Ball ////////////////§

Z

(No. 94 Bearing Assembly) AN
Bearing) Al Y\\i \
P-173653 Cap / ‘{.A.J §\\/
and Bracket— N
Assenbly
(No. 12A

Bearing)

-5/16" - 18 x5/8"
Bristo Set Screw-
Cup Point
(No. 12A Bearing) No. 6B Shaft ——e ~ ~——
L P-154197 Serew  m—me—me—a

(Nos. SC and S r\\\f.—m‘\\
. P-173654 9A Bearings) g-ﬁogOS 2 \'.& ¢////</////< |‘§
7 a earin
sasters (D) eiioerine N JCCHRN
‘ (No. 124 N \\\\\\\\\\\\\\\\\
Bearing) %) @.... (Includes ball \ X
\ / bearing, bushin \ :
. and spring clip NI
. Fig. 31 - External Parts of Bearings Fig. 34 - Internal Parts of Bearings
(Nos. S5C 9A and 12A Bearings) (Nos.5B,C,6B,8B,9A end 12A Bearings)
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rP=154326 Bracket
(No. 3A Bracket)
IP-170034 Bracket
(No. 7A Bracket)
lP-170263 Bracket
(Nos. 7B end C Brackets)
L P-170637 Bracket
(No. 9A Bracket)

P-154327 Spacer:
(Nos. 7A, B, C and
9A Brackets)
P-170181 Spacer
(No. 3A Bracket)

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)

7

No. 00 Std. Taper Pin-
7/8" Long

(Nos. 3A, 7A and

B Brackets)

3/32" x 1" Cotter Pin
(Nos. 7C end 9A
Brackets)

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

| P-126405 Nut
(Nos. 34,7A,B
. and C Brackets

P-154170

Pin P-147284
P-154169 Screw

i ot P=-170089
3/8" -16x1/2" Bristo Set Screw - Flat Point Washer
(Nos. 3A, 7A, B and C Brackets) (No. 9A Bracket)
3/8" =16 x5/8" Bristo Set Screw- Flat Point
(No. 9A Bracket)

P-147326 Spring / & .__/// ///
(Nos. 3A and 7A Brackets)] ESLRaTEP Nasaom

P=-170259 Spring " ®
(Nos. 7B, C and 9A Brackets) 3/32" x 1/2" Cotter Pin

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

P=147284 Screw

P=126405 Nut

3/g"-16 x 1/2"
Bristo Set Screw-
Flat Point

Fig. 36 = No. 1llA Bracket .
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P-147323 Stud
(Nos. 64, B and C Brackets)
P-170234 Stud
(No. 8D Bracket)

No. 00 Std. Taper Pin-(7/8" Long) P-147328 Spring

. (Nos. 6A, B and C Brackets)

3/32" x 1" Cotter Pin
No. 6D Bracket

P-154327 Spacer

A%M/

. P=170012 Screws—{L (
(Nos. 6A, B and
C Brackets)

P-170283 Screws— |
e O |

Bracket) ey P-147322 Gib
d (Nos. 6A, B and

P-125614 Nuts_ | p ‘i‘;gg‘sg";ib
(No. 6D Bracket)

. P-170013 Sorev_

P=170005
Washer ———

(Nos. 64 and

3 R L
pring

P-154169 (Nos. 6C and

Handle D Brackets)

——P=123753 Washer
———P-154170 Pin

3/8"-16 x 5/8" ——3/32" x 1/2"
Bf-isto Set / O Cotter Pin
Fiat Polnt ( -

At Fig. 37 - 6 Type Brackets

{P -147326 Spring

‘ P-126466 Nut —— e

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

P-126467 Screw — I Cup Point
P-147286 Bracket ;
1/27-13x ¥l /2"

Sq. H. Iron M.
. P-143356 Headless Set Screw ﬁ

Bolt and Nut
e i [~

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

J

..

P-109897 Nut

|——

. Fig. 38 - No. 120 Bracket
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2.08 The following is a list

of numbers and

not common to all drives.

corresponding names of piece parts which are

Worms Worm Wheels
Motor Intermediate Vertical Intermediate |[Motor Coupling
Drives Worm Worm Shaft Shaft Guard
6A P-154374 P-154240 P-154238 P-154239 P-400103
ttéB - - - = P-400103
6cC P-161341 P-161338 P-161340 P-181339 P-400103
tt16D = - - - P-400103
6E P-170164 P-161338 P-161340 P-161339 P-400103
tt6F - - - - P-400103
t16G - - - - P-400104
7A P-154241 P-154240 P-154238 P-154239 P-400103
7B P-170003 P-161338 P-161340 P-161339 P-400103
7C P-170056 P-154378 P-154379 P-154381 P-400105
tt7D - - - - P-400103
7E P-170253 P-1681338 P-161340 P-161339 P-400104
tt76 - - - - P-400103
8A P-154380 P-154378 P-154379 P-154381 P-400104
8B P-170025 P-161338 P-161340 P-161339 P-400104
8c P-170021 P-154378 P-154379 P-154381 P-400105
8D P-154380 P-154378 P-154379 P-154381 P-400104
8E ) P-170187 P-161338 P-161340 P-161339 P-400104
8F P-170168 P-154378 P-154379 P-154381 P-400105
8G P-170169 P-154378 P-154379 P-154381 P-400104
30A P-170042 P-154378 P-154379 P-170041 -
34A P-170316 - - - P-401544
34B P-170316 - - - P-401544
P-170316 - - - P-401544
1034B P-170316 - - = P-401544
D-16792 t t t t P-400104
D-18624 t t t t P-400103
D-18625 t t t t P-400104
4D-18626 t t t t -
D-43799 t P-154378 P-154379 t P-400105
D-76897 t t t P-154239 P-400107
D-76898 t t t P-154239- P-400108
D-76925 t t t P-154239 ‘P-4001086
D-77341 t t t P-154239 P-400105
D=77342 t t t P-154239 P-400105
D-78671 t P-161338 P-161340 P-181339 P-400104
D-78805 t t t P-154239 P-400105
D-78903 t P-154378 P-154379 t P-400105
D-78904 t P-154240 P-154238 t P-400104
D-78905 t P-154378 P-154379 t P-400105
D-80080 t t t P-154239 P-400104
vD-80920 P-170187 P-170002 P-181340 P-161339 P-400104
D-90210 P-1701687 t t t P-401544
D-90211 P-170187 t t t P-401544
D-90217 = - t t £
D-90218 - - t t =
D-90242 - t t t P-401544
D-90243 = t t t P-401544
Notes

(t) Order these worms and worm wheels per D number of the Drive.

2#) Order gear case per D number of the Drive.

v) Cover (P-170178) omitted and alarm assembly shown on Fig. 7 furnished instead.

(tt) The worms and worm wheels of these drives are not removable without dismantling the asso-
clated interrupter. (See note covered on Fig. 13)
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3. REPLACEMENT PROCEDURES

3.001 List of Tools and Materials

Code or

Spec.No. Description

Tools

232 1-3/8" Hex. Open Single-End Off-
set Wrench

240 Scriber

245 3/8" and 7/16" Hex. Open Double-
End Flat Vrench

246 1/2" Open Single-End Flat Wrench

295 5/16" bristo Set Screw Wrench
(4 Flutes)

296 3/8" Bristo Set Screw Wrench

344 Offset Screw-driver

388A 3/16" and 1/4" Hex. Open Double
End Offset Wrench

453A Swivel Spanner Wrench

R-1255 31/32" and 1-1/16" Double End

Flat Wrench
R-1317 5/8" Hex. Offset Socket Wreuch

R-1770 1/2" and 9/16" Hex. Open Double

Znd Flat Wrench
R-2382 7/8" Hex. Open End Flat Wrench
R-2485 5/32" Hex. Socket Setscrew Wrench
R-2812 3/16" Hex. Socket Setscrew Wrench
R-6440 3/8" Sq. Flat Wrench

KS-6367 7/16" and 5/8" Hex. Open End

Flat Wrench

KS=-8097 7/16" and 5/8" 12 Point Offset

Box Wrench
- Ball Peen Hammer - 1 Lb.
o Hack Saw Frane
- 6-1/2" P-Long Nose Pliers
- 5/32" Pin Punch
= 3" Cabinet 3crewdriver
- 4" Kegular Screwdriver
- 5" Regular Screwdriver
= 6" Tweezers

- 11/16" and 25/32" Hex. Open Double
End Engineer's Vrench

Materials

- Quick Drying Paint (To Match
Apparatus)

ISS 3, SECTION 159-725-801

Code or
Spec.No. Description

KS-7860 Petroleum Spirits

- Wire and Block (For supporting
drive shaft)

- Receptacles for Drained 0il
- 4-0 AL Sandpaper
KS-6824 Sealing Compound

3.002 Wherever Bristo setscrews are referred

to in this section and replacements are
required, hexagon socket setscrews of corre-
sponding size and type of point may be used.

3.02 Before stopping a drive to make any

of the replacements specified herein,
ascertain whether it is necessary to make
any of the associated circuits busy. Cir-
cuits which are so affected shall be made
busy in the approved manner,

3.03 When it is necessary to remove a gear

case or bearing cover or anypart that
will cause oil leakage in order to effeot
the replacement of any part, allow the oil
in the gear case or bearing to drain into a
suitable container. To do this, remove the
drain and filling plugs with the No. 245,
No. 388A, the KS-6367, KS-8097, the R-1770
or the R-6440 wrench, depending on the size
of the plug and shape of the plug head.

3.04 If a gear case cover is removed for

any reason and the gear case is equip-
ped with an oil screen, remove the oil screen
as experience has indicated that it is no
longer needed.

3.05 Before replacing any part covered

herein, check whether the replacing part
is coated with a protective film of grease.
If it is, remove the grease with KS-7860 pe-
troleum spirits and then lubricate the part,
if required, as outlined in the Division 159
section covering this apparatus.

3.06 After the changes have been made, any

part on which a seal may have been broken
should be cleaned and resealed as outlined in
the Division 159 section covering this appa-
ratus. In some cases it may be more economical
to replace screws that have been removed from
sealed joints with new screws rather than clean
old screws.

3,07 After the gear case or bearing has

been reassembled, insert and seal
the drain plug in place. Where the drain
plug is a taper plug, insert the plug 1/4
of its length into the gear case or bearing
box. Then paint the remaining threads with
the KS-6824 sealing compound and tighten the
plug in place. Where the plug is not a taper
Plug do not apply the sealing compound to
either the plug or gasket. Take care in
tightening the plug not to tightemn it too

.tight to avoid shifting the position of the

gear case, Where a paraprene gasket is used,
an effective seal will not be obtained when
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the plug is excessively tightened due to the
gasket tending to be squeezed out of place.
Paraprene gaskets may be recogunized as such
by a strong sulphur odor when the gaskets are
new.,

3.08 After the sealing compound has hard-

ened, touch up the joint with a quick
drying paint that matches the original fin-
ish.

3.09 After the replacement of any part that

requires the draining of the oil, fill
the gear case or bearing with oil to the level
specified in the Division 159 section cover-
ing this apparatus and insert and tighten the
filling plug finger tight, except where the
plug is a taper plug and is mounted in the face
of the cover. In this case, seal the plug as
outlined in 3.07.

3.10 After making any replacement of parts

of a drive shaft, bearing or associated
motor bracket, the part or parts replaced
shall meet the readjust requirements involved
as specified in the section of Division 159
covering this apparatus. Other parts whose
adjustments may have been disturbed by the
replacing operations shall be checked to the
test requirements and an over-all operation
check shall be made of the drive before restor-
ing the circuits to service.

3.11 No replacement procedures are speci=-

fied for screws or other small parts
when the operation consists of a single sim-
ple operation.

3.12 Guard (Coupling): To replace a guard,
oosen the mounting screws, when nec-
essary, with the 4" regular screwdriver and

remove the guard. Substitute the new part
and tighten the mounting screws securely.

Coupling Assembly, Pins and Washer

3.13 Coupling Assembly: To replace a coup-

1ing assembly remove the guard as
outlined in 3.12 and remove the motor.
To do this, remove the plugs that furnish
the source of power for the motor. Oper-
ate the clamping handle located under the
bracket and remove the motor and associated
coupling assembly from the motor bracket.
Take care not to break the motor stop
alarm wires., If necessary, disconnect the
wires. If the washer requires replace-
ment, remove it and substitute the new part.
To replace a coupling assembly, remove the
Bristo set screws from the assembly with the
No. 295 wrench and remove it from the shaft.
Note the condition of the coupling assembly
and pins. If the assembly appears satisfac-
tory but the pins are worn, replace the pins
as outlined in 3.14. If the assambly ap-
pears worn, replace it. Remove the Bristo
set screws from the defective part and insert
them in place in the new part. Mount the
coupling assembly in place but do not tighten
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the set screws and remount the motor in
place. Slide the coupling that was Jjust
mounted forward on its shaft until it is in
its correct position and then tighten the
set screws securely in place.

3.14 Pins: To replace a pin, place the

coupling assembly in a vise with the
pins pro jecting downward. Drive the defec-
tive pin from the coupling with the 5/32"
pin punch and hammer, Remove the coupling
assembly from the vise. Make the nec-
essary substitution of parts and proceed as
follows. Hold the pin in place in the coup-
ling assembly so that the pin is perpendicu-
lar to the assembly and place the parts in
the vise with the pin against one of the jaws
of the vise and the coupling assembly against
the other jaw, Close the jaws of the vise
against the pin and the coupling assembly
forcing the pin in its proper position. Re-
mount the assembly in place as outlined in
3.13.

3.15 Washer: To replace the washer, remove
the motor as outlined in 3,13 and re-

move the washer, Substitute the new part in

place over the pins and remount the motor.

Alarm Mechanism and Parts

3.16 General: To replace any part of an

alarm mechanism proceed as outlined
in paragraphs 3.1€ to 3.23. Where the cover
of the link type alarm mechanism is in one
piece, split the cover into two parts as
outlined in 3.17 before removing the cover,
except when the cover is to be replaced in
which case do not split it,.

3.17 Splitting Housing Cover ‘'When Mounted

on Drive: Starting at the long side
of the housing cover, scribe a line across
the cover, 60° with the long side, to a point
just above the boss for the mounting screw
on the short side of the cover. Saw the
cover along this 1line with a hack saw to a
depth of approximately 1/16" deep. Do not
saw the cover all the way through. Remove
the cover mounting screw at the top with the
4" regular screwdriver and insert the blade
of a 5" regular screwdriver between the cov-
er and the housing at a point directly to
the rear of the top screw hole., With the
screwdriver in this position as shown in
Fig. 39, force the cover from the housing
until the cover snaps off at the sawed slot.,

Note: In performing this operation it
may be necessary to pry the cover
and housing slightly apart in order
to permit the screwdriver to be
inserted. This may be done by in-
serting the 4™ regular screwdriver
in the opening provided for access
to the alarm spring retaining screws.
Do not 1loosen the cover mounting
screws to permit the screwdriver to
be inserted as the seal around the
lower portion of the cover will be
broken.




5" Regular
Screwdriver

Cover Mounting
Screw Hole

?
|

Housing
Cover

Cover
Mounting
Screw

Slot

Fig. 39 - Illustrating Splitting
of Alarm Housing Cover

3.18 Housing Cover: To replace a cover that

is sea%eu, remove the cover mounting
screws with the No. 344 screwdriver or the
4" regular screwdriver and remove the cover.
The replacing cover is in one piece. In or-
dgr to eliminate the necessity of breaking
0il seals to gain access to the alarm springs
or wiring, with the resultant possibility
of introducing oil 1leaks, break the cover
into two parts at the slot as follows. Place
the straight portion of the cover up to the
slot in a vise. Close the vise to hold the
cover securely in place. Hit the cover sharp-
ly with the hammer at a point above and in
a direction away from the slot until the
cover is broken into two pieces. In mount-
ing these pieces, seal the lower piece in &ao-
cordance with approved procedures. Do not
seal the upper piece. To replace a cover

ISS 3, SECTION 159-725-801

that is not sealed, remove the mounting screw
with the 3" cabinet screwdriver and remnove
the cover. Substitute the new part and
tighten the screws securely in place. If
any seals have been broken clean the surfaces
as outlined in 3.06 and refill with o0il to
the required level as outlined in 3.09.

3.19 Housing: To replace a housing, remove

the cover and housing mounting screws
with the 4" regular screwdriver as outlined
in 3.18 except in the case of the No. 30A
drive where the housing is part of the gear
case cover, In this case proceed as out=-
lined in 3.61. Remove the contact spring as-
sembly as outlined in 3.23 and mount it in
the new housing. Mount the new housing in
place and insert and tighten the mounting
screws securely. Remount the cover and in-
sert and tighten the mounting screws se-
curely. i

3.20 sSpring (Retractile Spring): Toreplace

a spring on cast weight alarm mechan-
isms, remove the housing mounting screws with
the 4" regular screwdriver and remove the
housing. Remove the sprimgdwith the P-long
nose pliers. Substitute the new part and
remount tne housing. Then insert and tishten
the mountinz screws securely. To replace the
spring of a link type alarm mechanism, renove
the cover as outlined in 3.18 and remove the
spring with the P-long nose pliers. Substitute
the new part and remount the cover., Then in-
sert and tighten the mounting screws securely.

3.21 Goverunor: To replace a governor of

either type of alarm mechanism, remove
the cover as outlined above and remove the
governor nousing mounting screws with the 4"
regular screwdriver. If a governor of the
cast welight alarm mechanism is to be re-
placed, remove the cotter pin and springs
with the P-long nose pliers. Substitute the
new part, If this part interferes with the
housing, file off a portion of the arm as

File metal from arm
as required at these-

points to prevent
interference with
housing

Fig. 40 - Wweight Arms of Cast
Weight Alarm Mechanism
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shown in Fig. 40. Remount the springs and
insert the cotter pin and spread the ends
to secure it in place. If the governor of
a link type alarm mechenism is to be re-
placed, remove the clamping screws with the
4" regular screwdriver and slide the gov-
ernor off the shaft. Substitute the new
assembly and insert and tishten the screws
securely. Rewmount the governor housing se-
curely in place.

3.22 Pin (Plunger Pin): To replace a pin
on alarms having cast weight governors,
renove the housing as outlined in 3.19 and
remnove the cotter pin from the plunger pin
with the P-long nose pliers. Remove the pin
and substitute the new part. Insert the
cotter pin through the pin and remount and
secure the housing as outlined in 3.19.

3.23 Contact Spring Assembly: To replace
any part of the contact spring assem-
bly, remove the housing cover as outlined
in 3.18 and remove the spring assembly mount-
-ing screws with the 3" screwdriver. Make
the necessary replacement of parts, reassem-
ble the contact spring assembly and insert
and tighten the mounting screws securely.

0il Sight Assembly

3.24 To replace any part of the lower oil

sight assembly, remove the oil sight
clamping ring with the No. 453A wrench, make
the necessary substitution of parts. If the
glass is not to be replaced, clean it at this
time. Remount and securely tighten the parts
in place.

6, 7 and 8 Type Drives

3.25 Drives kquipped With Interrupters:

With the exception of the brushes and
associated parts no replacement of parts in
the interior of Nos. 6B, D, F, G, 7D and G
drives equipped with interrupters should be
made by the Telephone Company, If any re-
placements are necessary, it is recommended
that the replacement be made by the Western
Electric Company.

3.26 Where it is necessary to remove a drive

from the bracket to effect the replace-
ment of any part, proceed as follows. Remove
the vertical shaft coupling between the drive
and the vertical drive shaft as outlined in
the Division 159 section’covering this appa-
ratus. Note the amount and direction of ec-
centricity between the vertical drive shaft
and the vertical shaft of the drive in order to
facilitate remounting the drive. Remove the
motor as outlined in 3.13. Remove any connect-
ing shafts as outlined in 3.29. Hold the drive
mounting nuts with the No. 246 or R=-1770 wrench
and remove the mounting bolts with the R-1317
wrench. Take care not to break the motor stop
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alarm wires. If necessary, disconnect the
wires. After making the necessary replacement
of parts and reassembling the drive, remount
it on the bracket and realign as outlined in
the Division 159 section covering this appa-
ratus.

3.27 Gear Case Cover: To replace a gear

case cover, remove the motor as out-
lined in 3.13 if the shaft extends through
the cover, remove the cover mounting screws
with the No. 344 screwdriver or the 4" reg-
ular screwdriver. kemove the cover and sub-
stitute a new one. Insert and tighten the
mounting screws securely.

3.28 Intermediate Worm Cover: To replace

an intermediate worm cover, remve the
drive from the bracket as outlined in 3.26.
Remove the intermediate worm cover mounting
screws with the No. 344 screwdriver or the
4" regular screwdriver. Due to the b 1
of the ball bearing in the cover, the worm
assembly will probably be removed from the
gear case with the cover. Substitute the new
parts end reassemble the parts and remount
the assembly in the gear case if they were
removed. When remounting the parts in the
gear case, take care that the parts are lo-
cated so that the gears mesh properly with
each other and with the worm. Insert and
tighten the cover mounting screws securely.

3.29 All Other Covers: Remove the cover

mounting screws with the No. 344 screw-
driver or the 4" regular screwdriver and
remove the cover., If, however, a shaft ex-
tends through the cover and is coupled to a
horizontal shaft, it will be necessary to
uncouple the shaft as outlined in the pro-
cedures covering the part before removing the
cover. Make the necessary replacement of
parts and insert and securely tighten the
cover mounting screws. If a shaft has been
uncoupled to effect the replacement, T e-
couple it as outlined in the procedures
noted above,

ntermediate Vo semb
3.30 General: To replace any part ol the

intermediate worm assembly, remove
the drive from the bracket as outlined

in 3.26 and remove the intermediate worm
cover mounting screws with the No. 344 screw=-
driver or the 4" regular screwdriver, Due
to the fit of the ball bearing in the cov-
er, the assembly will probably be removed
from the gear case with the cover. If it
is not, remove it from the gear case, After
the necessary replacements have been made,
reassemble the parts and remount the as-
sembly iu the gear case. When remounting
the parts in the gear case, take care that
the parts are located so that the gears mesh
properly with each other and with the worm.
After the parts are satisfactorily aligned,
mount the covers in place and insert
and tighten the cover mounting screws se-
curely.
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3.31 Bearing Clamping Nuts: To replace &

bearing clamping nut, remove the bear-
ing clamping nut lock screw with the 3" cab-
inet screwdriver and remove the nut. Sub-
stitute the new part on the shaft, tighten-
ing it securely in place. Then insert and
tighten the lock screw,

3.32 Ball Bearing: To replace a ball bear-
ng, remove the associated bearing

Alarm Governor Housing
Housing Cover
Motor Worm
Assembly—
Thrust Collar Bearing Clamping
Set Screw Nut
Soni g -CI1 P r Lock Screw
————Ball
Thrust
coltasd Bearings
Thrust Bearing
Washers Cleamping
N Nut
Vertical
Shaft Cover
of Drive Through
Which

Mounting
Bolt

Mounting
Nut

Worm
Worm—— | Wheel
Worm Intermediate
Wheel Worm
Covers

Bristo
Set Screws Intermediate

Worm Assembly

Fig. 41 - 6, 7, and 8 Type Drives
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clemping nut as outlined above and remove
the bearing. Substitute the new part and re-
mount the clamping nut as outlined above.

3.33 Worm Wheel: To replace the worm wheel,

remove the bearing clamping nut and
the ball bearing from the end of the shaft
nearest the worm wheel as outlined above.
Scribe a 1line on the shaft &against one
surface of the worm wheel with tke No. 240
scriber so that the new wheel may be cor-
rectly located. Remove the outer and inner
Bristo set screws with the No., 296 wrench.
Slide the wheel off the shaft. Insert the
inner Bristo set screws loosely in the new
worm wheel and place it on the shaft in the
position formerly occupied by the worm wheel
that was removed. Tighten the inner Bristo
set screws securely and insert and tighten
the outer Bristo set screws securely. Re=-
mount the bearing and clamping nut that were
removed as outlined above,

3.34 Worm: To replace the worm, remove the

ball bearings and worm wheel as out-
lined in 3.32 and 3.33 and place them m the
new worm. Before removing the worm wheel,
note its position on the shaft and locate it
on the new shaft in a corresponding posi-
tion, After aligning the parts, tighten the
inner Bristo set screws securely and insert
and tighten the outer Bristo set screws se=-
curely.

Motor Wo se,

3.35 General: To replace any part of the

motor worm assembly, remove the inter-
mediate worm assembly from the gear case as
outlined in 3.30. Remove the motor and mo-
tor coupling assembly mounted on the worm
shaft as outlined in 3.13. If the worm shaft
is coupled to a horizontal shaft, remove the
coupling as outlined in the procedures cov-
ering the part. If the worm shaft 1is con-
nected to an alarm mechanism, remove the
housing as outlined in 3.19. Do not remove
the governor at this time unless the re-
placement is to be made on the governor end
of the shaft. Remove the cover through which
the motor shaft projects as outlined in 3.29,
After the necessary replacements have been
made, mount the alarm governor on the shaft,
if it is used, as outlined in 3.19. After
remounting the motor worm assembly in the
gear case, remount the intermediate alarm
assembly as outlined in 3.30, mount the cov=-
ers that were removed, as outlined in 3.29,
recouple the connecting shaft and the motor
coupling assembly and remount the motor as
outlined in 3.13.

3.36 Bearing Clamping Nut: To replace a

bearing clamping nut, remove the bear-
ing clamping nut 1lock screw with the 3"
cabinet screwdriver and remove the nut. Sub-
stitute the new part on the shaft, tighten-
ing it securely in place. Then insert and
tighten the lock screw,
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3.37 Ball Bearing: To replace a ball bear-
Ing, recove the associated bearing
clamping nut as outlined in 3.36 and re-

move the bearing. Substitute the new part
and secure the clamping nut.

3.38 Worm: To replece a worm, remove the
bearing clamping nuts and ball bear-
ings from each end of the shaft as out-
lined in I.30 and 3.37 and mount them in po-
sition on the new worm. Remount the assem-
bly in the gear case as outlined in 3.35.

Worm Wheel Nounted on Vertical Shaft, Thrust
Collar and Thrust Washers and Vertical Shaft
of the Drive

3.39 General: To replace tne vertical shaft

of the drive or any part mounted on
it, remove the intermediate worm assembly
fron the zear caseas outlined in 3.30. Re-
move the cover througza which the motor shaft
projJects as outlined in 3.27. After making
the necessary replacement of parts, remount
the intermediate worm assembly and cover as
outlined in 3.30.

3,40 Worm Wheel: To replace the worm wheel,

remove the set screw spring clips on
the worm wheel and thrust collar with the
long nose pliers. Remove the outer and in-
ner Bristo set screws from the worm wheel
with the No. 296 wrench and place the inner
screws in position in the new worm wheel.
Loosen the Bristo set screw in the thrust
collar with the No. 296 wrench. Slide the
vertical shaft upward until the lower end
clears the worm wheel. Remove the worm wheel
from the gear case and substitute the new
part. To relocate the shaft, place the low-
er half of an eccentric coupling against the
shaft with the coupling pin in the slot of
the shaft. Slide the shaft down through the
parts until the coupling rests on the cast-
ing. Slide the worm wheel up to the position
which the defective part occupied andtight-
en the inner Bristo set screws securely. In-
sert and tighten the outer Bristo set screws
securely. Place the thrust collar in 1its
original position and tighten the Bristo set
screw securely,

3.41 Thrust Collar and Thrust Washers: To

replace a thrust collar or a thrust
washer, remove the worm wheel as outlined in
3.40 and remove the thrust collar from the
vertical shaft. Remove the Bristo set screw
from the collar and place it in the new col-
‘lar. If a thrust washer is to be replaced, re-
move the thrust collar and then the washers.
Take care when placing the washers in posi-
tion that the bronze washer is placed be-
tween the two steel washers. Place the
thrust colleaer and worm wheel an the shaft in
their original positions and tighten t he
Bristo set screws securely.
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3.42 Vertical Shaft of Drive: To replace

the vertical shaft of the drive, re-
move the worm wheel, thrust collar and wash-
ers as outlined above. Remove the vertical
shaft and substitute the new part, sliding
it down through the top of the gear case
as outlined above. Relocate the parts that
were removed in their original positions
as outlined above.

Interrupter Brush Holder and Associated Parts

3.43 Brush: To replace the brush, prqceed

as follows: Lift the brush finger and
pull the brush out of the holder with the
tweezers. Do not raise the brush finger any
more than it is necessary and do not allow
it to snap when releasing it, as it is im-
portant that the tension of the brush finger
remain unchanged. Lift the associated brush
finger just enough to allow the brush to en-
ter the slot of the brush holder and insert
the new brush in the holder with the toe of
the brush pointing in the direction of ro-
tation of the drum. Let the brush finger
bear on the end of the brush and carry it in
with a snap. If any force other than the
tension of the brush finger is necessary to
carry the brush into position, it is an in-
dication that the brush binds. The brush
should be a sliding fit in the holder and
must not bind or have too much play. When
a brush binds dress it down with 4-0 AL sand-
paper. Never file the brush holder slot.Do
not use brushes that are or have become un-
dersized so that they are too loose in the
slot. Seat the brush by placing a plece of
4-0 AL sandpaper about 1/2" wide (paper side
toward the drum) between the drum and the
brush that is to be seated so that the paper
extends approximately 1™ beyond the heel of
the brush. Draw the paper in the direction
of rotation of the drum with one hand, fol-
lowing the contour of the drum, and apply-
ing just sufficient pressure on the brush
with the other hand so that the sandpaper
cuts freely. Pull the brush away from the
drum when the end of the sandpaper nears it,
and repeat this operation until the contact
portion of the brush has the same curvature
as the drum. The strip of sandpaper should
be discarded when it becomes filled with
carbon dust., Start the motor driving the
interrupter drum, letting the brushes ‘'wear
in on the drums about four hours. At this
time note that the brush runs smoothly (with-
out chatter) on the drum. Then clean the
drum as outlined in the Division 159 section
covering this apparatus.

3.44 Brush Finger and Associated Parts: To

replace a brush finger, remove the
brush as outlined in 3.43, straighten the
offset portion of the helical spring with
the long nose pliers and remove the spring.
If the helical spring is defective, substi-
tute the new part and bend the spring so that
it is held securely in place in the brush
finger. If the brush finger is defective,




remove the finger mounting nuts with the No.
388A wrench, remove the washer and brush
finger. Substitute the new part and reas-
semble the parts that were removed. Then
tighten the finger mounting nuts securely
and place the helical spring in position as
outlined above.

3.45 Brush Holder and Associated Parts: To

replace a brush holder or assoclated
parts, remove the brush holder mounting
screws with the 3" cabinet screwdriver and
remove the temminals, the brush holder and
the insulator. If the spacer is defective,
remove it at this time. Substitute the new
pert and reassemble, tightening the brush
holder mounting screws securely.

3.46 Gear Case: To replace the gear case,

remove the intermediate worm assembly
motor worm assembly and vertical shaft of
the drive as outlined in 3.30, 3.35 and 3.42.
Remove the fill and drain plugs, the alarm
mechanism and oil sight assembly as outlined
in 3.21 and 3.24 respectively. Assemble these
parts in the new gear case as outlined in
the procedures noted above.

28 Type Drives

3.47 Where it is necessary to remove the drive
from the bracket to effect the replace-

-ment of any part, proceed as follows. Remove

the coupling between the drive and the ver-
tical drive shaft as outlined in the Division
159 section covering vertical drive shafts and
associated apparatus. Note the amount and
direction of eccentricity between the vertical
drive shaft and the vertical shaft of the
drive. Remove the motor and motor coupling
assembly as outlined in 3.13. Uncouple the
connecting shafts as outlined in 3.48. Loosen
the upper set screw locknut on the bracket with
the No. 232 wrench and loosen the set screw
with the R-2382 wrench and remove the drive
from the frame. After making the necessary
replacement of parts and reassembling the
drive, remount it on the bracket and tighten
the set screw in the bracket securely. Then
tighten the locknut securely. Assemble the
connecting shafts as outlined in 3.48.

3.48 Shaft Guard: To replace a shaft guardg,

remove the shaft guard mounting screws
with the 4" regular screwdriver or the No.
344 screwdriver, and remove the shaft guard.
If the shaft guard is mounted over a hori-
zontal connecting shaft, it will be neces-
sary to uncouple the shaft before removing
the shaft guard. To do this, slide the shaft
guard away from the drive onto the horizontal
shaft. Drive out the taper pin with the
hammer and the 5/32" pin punch or loosen the
Bristo set screws with the No. 295 wrench.
Place a piece of wire around the shaft and
fasten the wire to the frame or place a
wooden block under the shaft in order to
support it and prevent strain on the other
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coupling head, and then slip the coupling
head off the shaft and then remove the shaft
guard. Substitute the new shaft guard. Re-
assemble the coupling on the connecting
shaft. Mount the shaft guard securely in
place.

3.49 Gear Case Cover and Gasket: To re-

place the gear case cover, disconnect
the shaft couplings and remove . the shaft
guard from the side on which the cover is
located as outlined in 3.48. Remove the gear
case cover mounting screws with the 4" reg-
ular screwdriver and remove the cover. Sub-
stitute the new part and insert and tighten
the mounting screws securely. Remount and
realign the horizontal shaft as outlined in
procedure 2,13,

3,50 Thrust Collar, Thrust Washer: To re=-

place a thrust collar or thrust wash-
er, remove the shaft guard as outlined in
3.48. Remove the Bristo set screw with the
No. 296 wrench and remove the collar from
the shaft. Place the Bristo set screw in
the new collar and substitute it onthe shaft,
Tighten the Bristo set screw securely. Ef
the thrust washer is to be replaced, remove
the thrust collar and then the washer, sub-

Fill Plug Vertical Shaft

Gasket of Drive

Gear Case ———Bristo

Cover Set
Screws

Horizontal

Shaft

Thrust

of Drive— Collar

0il RingJ §
Spiral &
Gears

Washer
Drain Plug
Bushing L—Gear Case
Drain Plug 0il Sight

Pig. 42 - 28 Type Drives
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stitute the new washer and remount and se-
cure the collar. Remount end realign the
horizontal shaft as outlined in 3,48,

il Ring iral Gear Mounted on
Shaft of Drive and Horizonta ve

3.51 General: To replace the oil ring,

spiral gear or horizontal shaft of the
drive, if necessary remove the gear case from
the bracket as outlined in 3.47 and remove
the gear case cover and thrust washer as
outlined in 3.49 and 3,50, respectively.
After making the necessary replacement of
parts, reassemble the parts that were removed
as outlined in the procedures for those parts.
Remount the drive on the bracket and reas-
semble the parts as outlined in procedures
involved.

3.52 0il Ring: To replace the oil ring,

renove the horizontal shaft assembly
from the gear case. Remove the oil ring
from the shaft. Substitute the new part
and remount the shaft assambly in the gear
case,

3.53 Spiral Gear Mounted on Horizontal Shaft
of Drive: To replace the splral gear,
remove the oll ring from the shaft as out-
lined in 3.52. Remove the Bristo set screws
from the gear with the No. 296 wrench. Scribe
a line on the shaft against one surface of
the gear with the No. 240 scriber so that
the new gear may be correctly located and
then remove the gear from the shaft. Sub-
stitute the new gear on the shaft in the po-
sition occupied by the part that was removed
and insert and tighten the Bristo set screws
securely. Remount the parts that were re-
moved and reassemble as outlined in 3.51.

3.54 Horizontal Shaft of Drive: To replace

the horizontal s t e 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 shaft. Before
loosening the Bristo set screws in the spiral
gear, note the position of the gear on the
sharft and attempt to locate it on the new
shaft in a corresponding position. Remount
the shaft in the gear case and reassemble
the parts that were removed.

ra a e

Drive and Vertica) Shaft of Drive

3.55 General: To replace either the spiral

gear or the vertical shaft of the
drive, remove the horizontal shaft of the
drive as outlined in 3.54. After the neces-
sary replacements have been made, remount
the horizontal shaft in the gear case and
realign the parts as outlined in the proce-
dures covering these parts.

3.56 gpiral Gear Mounted on Vertical Shaft

of Drive: To replace the spiral gear,
remove the outer and inner Bristo set screws

with the No. 296 wrench. 31ide the vertical
shart upward through the top of the gear case
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enough to clear the gear. Remove the gear
from the gear case and substitute the new
part on the shaft. To relocate the shaft,
place the lower half af an eccentric coupling
against the shaft with the counling pin 1in
the slot of the shaft. Slide the shaft down
through the parts until the coupling rests
on the thrust washers. Slide the gear up
to the position formerly occupied by the
gear that was removed. Insert and tighten
the inner and then the outer Bristo Set screws
securely.

3.57 Vertical Shaft of Drive: To replace

the vertical shaft of the drive, re-
move the spiral gear as outlined in 3.56.
Remove the shaft from the gear case and sub-
stitute the new part, sliding it down through
the top of the gear cese and relocate the
parts that were removed as outlined in 3.56.

3.58 Gear Case: To replace the gear case,

remove e horizontal and vertical
shafts of the drive as ocutlined in 3.54 and
3.57, respectively. Remove the fill plug
with the specified wrench and remove the
drain pluga bushing with the R-1255 wrench,
Assemble the parts that were removed in
place in the new gear case as outlined in te
procedures covering these parts.

No,_ 30A Drive

3.59 General: Where it is necessary to re-

move the drive from the bracket to effect
the replacement of any part, proceed as fol-
lows. Remove the vertical shaft coupling be-
tween the drive and the vertical drive shaft
as outlined in the Division 159 section cover-
ing this apparatus. Note the amount and di-
rection of eccentricity between the vertical
drive shaft and the vertical shaft of the
drive in order to facilitate remounting the
drive. Remove the motor as outlined in 3.13
and the shaft guard as outlined in 3.60. Hold
the drive mouriting nuts with the R-1317 wrench
and remove the mounting bolts with the No. 246
or R-1770 wrench. Take care not to break the
motor stop alarm wires. If necessary, dis-
connect the wires. After making the necessary
replacement of parts and reassembling the
drive, remount and realign it on the bracket
as outlined in the Division 159 section cover-
ing this apparatus and then reassemble the
vertical shaft coupling as outlined in the
Division 159 section covering vertical drive
shafts and associated apparatus. Reconnect
the associated horizontal shaft as outlined
in 3.60.

3.60 Shaft Guard: To replace a shaft guard,

remove the shaft guard mounting screws
with the 4" regular screwdriver or the No.
344 screwdriver and remove the shaft guard.
If the shaft guard is mounted over a hori-
zontal connecting shaft it will be necessary
to uncouple the shaft before removing the




shaft guard. To do this, slide the shaft
guard away from the drive onto the horizon-
tal shaft. Drive out the taper pin with the
hammer and the 5/32" pin punch or loosen the
Bristo set screws with the No. 2965 wrench.
Place a piece of wire around the shaft and
fasten the wire to the frame or place a wood-
en block under the shaft in order to support
it and prevent strain on the other coupling
head, and theu slip the coupling head off
the shaft and remove the shaft guard. Sub-
stitute the new shaft guard. Reassemble the
coupling on the connecting shaft. lount the
shaft guard securely in place.

3.61 Gear Case Cover: To replace a gear

case cover, proceed as follows except
when the alarm housing is part of the gear
case cover. Remove the cover mounting screws
with the No. 344 screwdriver or the 4" reg-
ular screwdriver. If the alarm housing is
part of the gear case cover, remove the
plunger pin and contact spring assembly as
outlined in 3.22 and 3.23 respectively and
mount them on the cover and proceed as out-
lined above., If removing the drive from
the bracket will facilitate replacement of
the part, remove the drive as outlined in
3.59. Remove the cover and substitute the
new part., Insert and tighten the cover
mounting screws securely. Remount and re-
align the drive if it was removed.

3.62 Intermediate Worm Cover: To replace

an intermediate worm cover, remove the
drive from the bracket, if necessary, as out-
lined in 3.59. Remove the intermediate worm
cover mounting screws with the No. 344 screw=-
driver or the 4" regular screwdriver. Due
to the fit of the ball bearing in the cover,
the worm assembly will probably be removed
from the gear case with the cover. Substi-
tute the new parts and reassemble the parts
and remount the assembly in the gear case,
if they were removed. wWhen remounting the
parts in the gear case, take care that the
parts are located so that the gears mesh
properly with each other and with the worm.
Insert and tighten the cover mounting screws
securely. %

© an sociate a.

3.63 O0il Pump Housing: To replace an oil

pump housing, remove the oil pump
housing mounting screws with the No. 344
screwdriver or the 4" regular screwdriver
and remove the oil pump housing fram the gear
case. Remove the spur gear from the hous-
ing and replace it in the new housing. Mount
the new housing in place on the gear case
and insert and tighten the mounting screws
securely.

3.64 Spur Gears: To replace d spur gear,

Temove the oil pump housing as out-
lined in 3.63. If the gear to be replaced
is mounted on the stub shaft in the housing,
remove it and substitute the new gear. If

ISS 3, SECTION 159-725-801

the gear is mounted on the 1lower vertical
shaft, slide it off the Woodruff key. Sub-
stitute the new gear, taking care that the
key way in the gear is placed over the key
in the shaft. Remount the housing as out-
lined above,

Intermediate Worm Assembly

3,65 General: To replace any part of the

intermediate worm assembly, remove the
drive from the bracket as outlined in 3,59
and remove the intermediate worm cover mount-
ing screws with the No. 344 screwdriver or
the 4" regular screwdriver. Due to the fit
of the ball bearing in the cover, the as-
sembly will probably be removed from the
gear case with the cover. If it is not, re-
move it from the gear case, After the neces-
sary replacements have been made reassemble
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the parts and remount the assembly in the
gear case. When reassembling the parts in
the gear case, take care that the parts are
located so that the gears mesh properly with
each other and with the worm. After the
parts are satisfactorily aligned, mount the
covers and insert and tighten the cover
mounting screws securely.

3.66 PBearing Clamping Nuts: To replace a

bearing clamping nut, remove the bear-
ing clamping nut lock screw with the 3"
screwdriver and remove the nut. Substitute
the new part on the shaft, tightening it se-
curely in place. Then insert and tighten
the lock screw.

3.67 Ball Bearing: To replace a ball bear-
Tng, remove the assoclated bearing
clamping nut as outlined in 3.66 and remove

the bearing. Substitute the new part and
remount the clamping nut as outlined above.

3.68 Worm Wheel: To replace the worm wheel,
remove the bearing clamping nut and
the ball bearing from the end of the shaft
nearest the wormas outlinedin 3.66and 3.67.
Scribea lineon the shaft against one surface
of the worm wheel with theNo. 240 scriber so
that the new wheel may be correctly located.
Renove the outer and inner Bristo set screws
with theNo. 295 wrench. 3lide the wheel off
the shaft. Insert the inner Bristo set screws
loosely in the newwheel, substitute the new
part on the shaft and place it in the posi-
tion formerly occupied by the worm wheel
that was removed. Tighten the inner Bristo
set screws securely and insert and tighten
the outer Bristo set screws securely. Re-
mount the ball bearingand clamping nut that
were removed as outlined in 3.66 and 3.67.

3.69 Worm: To replace the worm, remove the

ball bearings and worm wheel as out-
lined in 3.67 and 3.68 and place them on the
new worm. Before removing the worm wheel,
note its position on the shaft and attempt
to locate it on the new shaft in a corres-
ponding position., After aligning the parts,
tighten the inner Bristo set screws secure-
ly and insert and tighten the outer Bristo
set screws securely.

oto €]

3.70 General: To replace any part of the

motor worm assembly, remove the in-
termediate worm assembly from the gear case
as outlined in 3.65. Remove the cover of
which the alarm housing forms a part as out-
lined in 3.61 and remove the motor worm as-
sembly from the gear case. If the alarm
governor 1s on the end on which the replace-
ment is to be made proceed as outlined in
3.61. After the necessary replacements have
been made, remount the alarm governor an the
shaft as outlined in 3.21 and 3.22. After
placing the motor worm assembly in the gear
case, place the intermediate worm assembly
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in the gear case as outlined in 3.65 and re-
mount and secure the cover that was removed.

3.71 Bearing Clamping Nut: To replace a

earing clamping nut, remove the bear-
ing clamping nut lock screw with the 3" cab-
inet screwdriver and remove the nut. Sub-
stitute the new part on the shaft, tighten-
ing it securely in place. Then insert and
tighten the lock screw,

3.72 Ball Bearing: To replace a ball bear-

ing, remove the associated bearing
clamping nut as outlined in 3.71 and re-
move the bearing. Substitute the unew part

and remount the clamping nut as outlined
above.

3.73 Worm: To replace a worm, remove the

bearing clamping nuts and ball bear-
ings from the end of the shaft as outlined
in 3.71 and 3.72 and mount them in position
on the new worm. Place the assembly in the
gear case as outlined in 3.70.

Worm Wheel Spiral Gear and Thrust Washers
and Vertical Shaft of Drive
3.74 General: To replace a worm wheel,
‘spiral gear or vertical shaft, remove
the intermediate worm assembly as outlined
in 3.65 and remove the oil pump housing and
associated gears from the bottom of the gear
case as outlined in 3.63 and 3.64. Remove
the cover through which the motor shaft pro-
jects and the cover at the end of the inter-
mediate worm assembly as outlined in 3.61.
After making the necessary replacement of
parts, remount the parts that were removed

in accordance with the procedures covering
these parts.

3.75 Worm Wheel: To replace the worm wheel,

remove the set screw spring clip on
the worm wheel with the 1long nose pliers.
Remove the Bristo set screw with the No.
296 wrench. Remove the outer Bristo set
screws in the spiral gear and loosen the in-
ner Bristo set screws with the No. 296 wrench.
Slide the vertical shaft up through the top
of the gear case until it clears the worm
wheel and remove the wheel from the gear
case and substitute the new part. To mount
the shaft, place the lower half of an eccen-
tric coupling against the shaft with the
coupling pin in the slot of the shaft. Slide
the shaft down through the parts until the
coupling rests on the thrust washers. Slide
the spiral gear to its former position and
tighten the Bristo set screw securely.
Raise the worm wheel on the shaft to the
position formerly occupied by the part that
was replaced. Insert and tighten the inner
and outer Bristo set screws securely.

3.76 Spiral Gearand Thrust Washers: To re-

p%ace the spIraI gear or a thrust
washer loosen the Bristo set screws as out-
lined in 3.75. Raise the shaft through the
top of the gear case until it c¢lears the
spiral gear. Remove the gear and substitute




the new part. Slide the shaft down through
the gear case and relocate the gear and worm
wheel as outlined in 3.75, To replace a
thrust washer, remove the spiral gear and
then the washers. Substitute the new part
and reassemble as outlined in 3.74.

3.77 Vertical Shaft of Drive: To replace

the vertical shaft of thedrive, re-
move the parts as outlined in 3.76. Remove
the shaft from the gear case and substitute
the new part slidingzit down through the top
of the gear cuseas outlined above. Relocate
the parts as outlined in 3,.76.

§wtub'Shaft Gear, Thrust Washers and Stub
haft :

.78 General: In order to replace astud
shaft gear, thrust washer or stubd
shaft, remove the drive from the bracket and
remove the cover through which the shaft
projects as outlined in 3.59 to 3.61 inclu-
sive. Remove the stub shaft from the gear
case., After the necessary replacements have
been made, remount the stub shaft in the
gear case, place the cover in position se-
curing it with the mounting screws and re-
mount the drive on the bracket as outlined
in 3.59.

3.79 Stub Shaft Gear: To replace a stub

sha gear, proceed as follows:
Scribe a line on the shaft against the gear
with the No. 240 scriber so that the new
gear may be correctly located. Remove the
outer and inner Bristo set screws with the
No. 296 wrench and remove the gear. Substi-
tute the new part and slide it into the po-
sition previously occupied by the replaced
gear, Insert and tighten the Brigto set
screws securely.

3.80 Thrust Washer: To replace a thrust

washer, remove the stub shaft gear as
outlined in 3.79 and remove the defective
washer., JSubstitute the new part and reas-

samble as outlined in 3.79.

3.81 Stub Shaft: To replace a stub shaft,

Temove the stub shaft gear and thrust
washers from the shaft as outlined in 3.79.
Mount the thrust washers and stub shaft gear
on the new shaft and reassemble the parts
that were removed &s outlined in 3.79 and
3.80.

Gear Case

3.82 To replace a gear case, remove the

gear case from the bracket as outlined
in 3.59 and remove the parts mounted in the
gear case as outlined in 3.63 t03.81 inclu-
sive. Remove the oil sight assembly as out-
lined in 3.24. Reassemble and align the
parts that were removed in the new gear case
as outlined in the procedures covering these
parts.

No. 31A Drive

3.83 Where it is necessary to remove the drive
from the bracket to effect the replace-
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ment of any part, proceed as follows. Remove
the coupling between the drive and the ver-
tical drive shaft as outlined in the Division
159 section covering vertical drive shafts
and associated apparatus. Note the amount
and direction of eccentricity between the ver-
tical drive shaft and the vertical shaft of
the drive in order to facilitate remounting the
drive. Remove the motor and motor coupling
assembly as outlined in 3.13 and the shaft
guard as outlined in 3.84. Hold the drive
mounting nuts with the 11/16" wrench and re-
move the mounting bolts with the R-1770 wrench.
Take care not to change the position of the
Bristo set screws which are used to adjust the
position of the drive when removing the drive
from the bracket. After making the necessary
replacement of parts and reassembling the
drive, remount it on the bracket and realign
as outlined in the Division 159 section cover-
ing this apparatus and then reassemble the
vertical shaft coupling as outlined in the
Division 159 section covering vertical drive
shafts and associated apparatus. Reconnect
the associated horizontal shafts as outlined
below.

3.84 sShaft Guard: To replace the shaft

guard, remove the shaft guard mounting
screws with the No. 344 screwdriver or the
4" regular screwdriver and slide the guard
away from the drive onto the horizontal shaft.
Drive out the taper pins at each end of the
horizontal shaft with she hammer and the 5/32"
pin punch or loosen the Bristo set screws
with the No. 295 wrench as required, Place
a piece of wire around the shaft and fasten
the wire to the frame or place awooden block
under the shaft in order tosupportitand pre-
vent strain on the other coupling and then
shift the coupling head back on the shaft
and remove the shaft guard to be replaced
from the horizontal shaft, Substitute the
new part and reassemble the coupling on the
connecting shaft. Slide the shaft guard in-
to place and insert and tighten the mounting
screws securely.

3.85% Gear Case Cover: To replace a gear
case cover, remove the shaft guard as
outlined in 3.B4 and remove the cover mount-
ing screws with the No. 344 screwdriver or
the 4" regular screwdriver. If removing the
drive from the bracket will facilitate re~-
placement of the part, remove the drive as
outlined in 3.83. Remove the cover and sub-
stitute the new part. Insert and tighten
the cover mounting screws securely. Remount
and realign the drive if it was removed.

Horizontal Shaft of
and fHorizontel Sheft

3.86 Spiral Gear Mounted on Horizontal Shaft
o¥ Drive: To replace the gear that

is mounted on the horizontal shaft, remove
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the drive from the bracket as outlined in
3.83. Before removing the spiral gear,
~scribe a line on the shaft against one sur-
face of the gear with the No. 240 scriber so
that the new gear may be correctly located.
Remove the Bristo set screws with the Ro.
296 wrench. Slide the shaft out through the
gear case enough to clear the spiral gear.
Remove the gear from the gear case. Substi-
tute the new part and slide the gear into
the position formerly occupied by the gear
which was replaced. Insert and tighten the
inner and outer Bristo set screws securely.

3.87 Thrust Washers: To replace a thrust

washer, remove the spiral gear as out-
lined in 3.86 and remove the defective wash-
ers. Substitute the new part and reassemble
as outlined in 3,.86.

3.88 Horizontal Shaft of Drive: To replace

the horizontel shaft, remove the spi-
ral gear and thrust washers as outlined
in &.86 and 3.87 and mount them on the new
shaft. Remove the defective shaft from the
gear case and substitute the new part in the
position formerly occupied by the defective
shaft and reassemble as outlined in 3.86 and
3.87.

Spiral Gear Mounted on Vertical Shaft of
grive, Thrust washers and vertical ohalt
of Drive

3.89 Spiral Gear Mounted on Vertical Shaft

of Drive: To replace the spiral gear
that 1s mounted on the vertical shaft of
the drive, remove the drive from the bracket
and remove the gear case cover as outlined
in 3.83 and 3.85, respectively. Remove the
Bristo set screws with the No. 296 wrench.
Slide the shaft up through the gear case un-
til the shaft clears the gear. Remove the
gear from the gear case and substitute the
new part. To relocate the shaft, place the
lower half of an eccentric coupling against
the shaft with the coupling pin in the slot
of the shaft. Slide the shaft down through
the parts until the coupling rests on the
thrust washers. Slide the gear up into the
position formerly occupied by the gear which
was replaced. Insert and tighten the inner
and outer Bristo set screws securely.

3.90 Thrust Washers: To replace a thrust

washer, remove the spiral gear from
the vertical shaft of the drive as outlined
in 3.89 and remove the defective washer, Sub-
stitute the new part and replace the washers
on the shaft, Mount the gear in position
as outlined in 3.89.

3.91 Vertical Shaft of the Drive: To re-

plece the vertical shaft of the drive,
re.iove or loosen the Bristo set screws in
the spiral gear as outlined in 3.89. Reuwove
the shaft from the gear case and substitute
the new part, sliding it down through the
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top of the gear case as outlined above. Re=-
locate the parts that were removed as out-
lined «in 3.89i

Mounting Fill Plug
Nut Vertical Shaft
Mounting of Drive
Bolt Thrust
ko W Washers
Set Screw —Horizontal
Shaft
of Drive
l Shaft
= Guard
I{If) |
VI
J——————Gear
i Case
3 Cover
il —

il -———Spiral
- Gears
0il
Drain Plug Sight

Bushing
Drain o
Plug Case

Fig. 44 - No. 31A Drive

Gear Case

3.91 To replece the gear case, remove the
gears, thrust washers and shafts from
the gear case as outlined in procedures 3.83
to 3.90 inclusive. Remove the fill plug
with the KS-6367 wrench and remove the drain
plug bushing with the R-1255 wrench. Remove
the o0il sight assembly as outlined in 3.24.
Note the position of the Bristo set screws
which are used to adjust the location of the
drive on the frame and remove them from the
drive with the No. 295 wrench. Run them in-
to the new gear case to the position noted
on the defective part. Reassemble and re-
align the parts that were removed as out-
lined in the procedures for these parts.

32 Type Drives

3.92 Where it is necessary to remove the

drive from the bracket to effect the
replacement of any part, proceed a follows:
Remove the coupling between the drive and




the vertical drive shaft as outlined in the
Division 159 section covering vertical drive
shafts and associated apparatus. Note the
amount and direction of eccentricity between
the vertical drive shaft and the vertical shaft
of the drive in order to facilitate remount-
ing the drive. Remove the motor and motor
coupling assembly as outlined in 3.13 and the
shaft guard as outlined in 3.84. Hold the drive
mounting nuts with the R-2382 wernch and re-
move the mounting bolts with the 25/32" wrench.
Take care not to change the position of the
Bristo set screws which are used to adjust the
position of the drive when removing the drive
from the bracket. After making the necessary
replacement of parts and reassembling the
drive, remount it on the bracket and realign
as outlined in the Division 159 section cover-
ing this apparatus and then reassemble the
vertical shaft coupling as outlined in the
Division 159 section covering vertical drive
shafts and associated apparatus. Reconnect
the associated horizontal shafts as outlined
below.

3.93 Shaft Guard: To replace the shaft

guard, remove the shaft guard mount-
ing screws with the No. 344 screwdriver or
the 4" regular screwdriver and slide the
guard away from the drive onto the horizon-
tal shaft. Drive out the taper pins at each
end of the horizontal shaft with the hammer
and the 5/32" pin punch or loosen the Bristo
set screws with the No. 295 wrench as re-
quired. Place a piece of wire around the
shaft and fasten the wire to the frame or
place a wooden block under the shaft in or-
der to support it and prevent strain on the
other coupling and then shift the coupling
head back on the shaft and remove the shaft
guard to be replaced from the horizontal
shaft. Substitute the new part and reassem-
ble the coupling on the connecting shaft.
Slide the shaft guard into place and insert

and tighten the mounting screws securely. J

3.94 Gear Case Cover: If it is necessary

to replace a gear case cover, it will
be necessary to replace the gear case at the
same time. Be sure that the identifying
symbols agree when these parts are assembled.
To replace the gear case proceed as outlimed
in 3.101. To remove the cpver, remove the
shaft guard as outlined in 3.93 and then
remove the cover mounting screws with the
No. 344 screwdriver or the 4" regular screw-
driver.

Thrust Nashers, Spiral Gear Mounted on Hor-
lzontal Shaft of Drive and gg;IzonEEISEE?i
of Drive

3.95 Thrust Washers: To replace a thrust

washer, remove the drive from the
bracket and remove the gear case cover as
outlined in 3.92 and 3.94. Remove the wash-
er to be replaced. Substitute the new part
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and reassemble the parts that were removed
as outlined in the procedures covered above,

3.96 Spiral Gear Mounted snHorizontal Shaft

of Drive: To replace the gear that is
mounted on the horizontal shaft, remove the
thrust washers as outlined in 3.95 and re-
move the horizontal shaft from the gear case,
Before removing the spiral gear, scribe a
line on the shaft against one surface of the
gear with the No. 240 scriber so that the
new gear mey be correctly located. Remove
the Bristo set screws with the No. 296 wrench
and rewove the gear from the shaft. Substi-
tute the new part and slide the gear into
the position formerly occupied by the gear
which was replaced. Insert and tighten the
inner and outer Bristo set screws securely.
Place the thrust washers in position and then
remount the horizontal shaft in the gear
case,

3.97 Horizontal Shaft of Drive: To replace

the horizontal shaft, remove the spi-
ral gear and thrust washers as in 3.96 and
mount them on the new shaft and substitute
the new shaft and the assembled parts in the
gear case, Then remount and secure the parts
that were removed as outlined in the proce-
dure above,

Vertical Shaft
of Drive

Gear Case
Cover

Horizontal
Shaft
of Driv

Guard EL_ ,f:

Thrust
Washers

Drain Plug
Bushing

Drain Plug——— qg

Bristo
Set Screws—mFM— —

L-Spiral Gears

Fig. 45 - 32 Type Drives
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Spiral Gear Mounted on Vertical Shaft on
Drive, Thrust Washers and Vertical _Shaft
of Drive

3.98 Spiral Gear Mounted on Vertical Shaft

of Drive: To replace the spiral gear
that is mounted on the vertical shaft of
the drive, remove the drive from the frame
and the gear case cover from the gear case
as outlined in 3.92 and 3.94, respectively.
Remove the Bristo set screws with the No.
296 wrench. Slide the shaft up through the
gear case until the shaft clears the gear.
Remove the gear from the gear case andsub-
stitute the new part. To relocate the shaft,
place the lower half of an eccentric coupling
against the shaft with the coupling pin in
the slot of the shaft. Slide the shaft down
through the parts until the coupling rests
on the thrust washers, Slide the gear up
to the position formerly occupied by the
gear which was replaced. Insert and tighten
the inner and outer Bristo set screws se=-
curely,

3.99 Thrust Washers: To replace a thrust

washer, remove the spiral gear from
the vertical shaft of the drive as outlined
in 3.98 and remove the defective washer.
Substitute the new part and place the gear
on the shaft as outlined in 3,98,

3.100 Vertical Shaft of the Drive: To re-

place the vertical shaft of the drive,
remove or loosen the Bristo set screws in
the spiral gear as outlined in 3.98 and re=-
move the shaft from the gear case and sub-
stitute the new part, sliding it down through
the top of the gear case and relocate the
parts that were removed & outlined in 3,98,

Gear Case

3.101 To replace the gear case, remove the
gears, thrust washers and shafts from
the gear case as outlined in 3.93 to 3.100
respectively. Remove the fill plugwith the
KS-6367 wrench and remove the drain plug
bushing with the R-1255 wrench. Remove the
oil sight assembly as outlined in 3.24. Note
the positions of the Bristo set screws which
are used to adjust the location of the drive
on the frame and then remove them from the
drive with the No. 295 wrench. Run them in-
to the new gear case to the position noted
on the defective part. Reassemble ané re-
align the parts that were removed as out-
lined in the procedures for these parts.

33 Type Drives

3.102 Where it is necessary to remove the

drive from the frame, proceed as fol-
lows: Remove the coupling between the drive
and the vertical shaft as outlined in the
Division 159 section covering vertical drive
shafts and associated apparatus. Note the
amount and direction of eccentricity between
the vertical drive shaft and the vertical
shaft of the drive in order to facilitate re-
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mounting the drive. Remove the motor and
motor coupling assembly as outlined in 3.13
and the shaft guard as outlined in 3.103. Hold
the drive mounting nuts with the 11/16" wrench
and remove the mounting bolts with the R-1770
wrench. Take care not to change the position
of the Bristo set screws which are used to
adjust the position of the drive when remov-
ing the drive from the bracket. After making
the necessary replacement of parts and reas-
sembling the drive, remount it on the frame
and realign as outlined in the Division 159
section covering this apparatus and then re-
assemble the vertical shaft coupling as out-
lined in the Division 159 section covering
vertical drive shafts and asSociated appa-
ratus. Reconnect the associated horizontal
shafts as outlined below.

3.103 Shaft Guard: To redlace a shaft guard,

remove the shaft guard mounting screws
with the 4" regular screwdriver and slide
the guard away from the drive onto the hor-
izontal shaft. Drive out the taper pins at
each end of the horizontal shaft with the
hammer and the 5/32" pin punch, or loosen
the Bristo set screw with the No. 295 wrench
us required. Place a plece of wire around the
shatt and fasten the wire to the frame, or
place a wooden block under the shaft in or-
der to support it and prevent strain on the
other coupling, and then shift the coupling
head back onto the shaft. Remove the block
and pin from the end of the coupling. Re-
move the shaft guard to be replaced from the
horizontal shaft. Substitute the new part
and reassemble the coupling on the connec-
ing shaft. Slide the shaft guard back into
place, and insert and tighten the mounting
screws securely.

3.104 Extension Shaft: To replace the ex-

tension shaft, remove the shaft guard
over the extension as outlined in 3.103. Hold
the vertical shaft of the drive to prevent
the horizontal shaft of the drive from turn-
ing and remove the extension shaft. Substi-
tute and tighten the new part securely. Re-
mount the shaft guard as outlined in 3.103.

3.105 Gear Case Cover: To replace a gear

case cover, uncouple the shaft coup-
ling on the side on which the cover is 1lo-
cated as outlined in 3.103. Remove the gear
case cover mounting screws with the 4" reg-
ular screwdriver and remove the cover. Sub-
stitute the new part and insert and tighten
the mounting screws securely. Place the
horizontal shaft in position and realign it
as outlined in 3.103.

Ball Bearing, 0il Ring, Spiral Gear and %ood-
ruff Key Mounted on Horizontal Shaft of
Drive and Horizontal Shaft of Drive

3.106 General: To replace a ball bearing,

an oll ring, the spiral gear or shaft,
remove the drive from the frame and the
gear case cover from the gear case es outlined




in 3.102 and 3.105. After making the neces-
sary replacement of parts, reassemble the
parts that were removed as outlined in the
procedures for these parts. Mount the drive
on the frame as outlined in 3.102.

3.107 Ball Bearing: To replace the ball

earing nearer the extension shaft
remove the horizontal shaft and its associ-
ated parts from the gear case. Hold the spi-
ral gear and remove the extension shaft. Re-
move the ball bearing from the shaft. Sub-
stitute the new part and reassemble and
tighten the extension shaft securely. To re-
place the ball bearing further away from the
extension shaft, it will be necessary to re-
move all the perts mounted on the shaft as
outlined in 3.108 and 3.109 before removing
the bearing.
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Serews Cover
—Shaft Guard —-———*;-1011
Drain Plug i
Bushing ——Thrust
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Drain Plug 0il Sight

Fig. 46 - 33 Type Drive

5.108 0il Ring: To replace the oil ring

nearer the extension shaft, remove
the ball bearing as outlined in 3.107 and
remove the oil ring. Substitute the new
part and reassemble the ball bearing and the
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extension shaft as outlined in 3.107. To
replace the oil ring further away from the
extension shaft, remove the spiral gear as
outlined in 3.109 before removing the oil
ring.

3.109 Spiral Gear and Woodruff Key Mounted

on Horizontal Shaft of Drive: To re-
place the spiral gear, remove the ball bear-
ing and oil ring from the shaft as outlined
in 3.107 and 3.108. Scribe a line on the
shaft against one surface of the spiral gear
with the No. 240 scriber so that the new
gear may be correctly located. Slide the
gear off the shaft., Substitute the new part
and slide it on the shaft over the Woodruff
key to the position formerly occupied by the
gear that was removed. Reassemble the oil
ring, ball bearing and extension shaft as
outlined in 3.107 and 3.104. If the Woodruff
key is to be replaced, remove the spiral gear
as outlined above and them remove the key.
Substitute the new part and reassemble as
outlined in the above procedures,

3.110 Horizontal Shaft of Drive: To re=-

place the horizontal shaft of the
drive, remove the extension shaft, tall bear-
ings, oil rings, spiral gear and Woodruff
key as outlined in 3.104 to 3.109 inclusive.
Insert the Woodruff key in the slot in the
new shaft and reassemble the parts that were
removed as outlined in 3.109.

Thrust Washers, Spiral Gear Mounted on Vert-
ical shaft of Drfve and vertical ohait of

Drive

3.111 Thrust Washers: To replace a thrust

washer that is mounted on the verti-
cal shaft of the drive, remove the drive
from the bracket and remove the gear case
cover as outlined in 3.102 and 3.105, re-
spectively. Remove the outer Bristo set
screws and loosen the inner Bristo set screws
in the spiral gear with the No. 296 wrench.
Slide the shaft up through the gear case un-
til the shaft clears the washers. Remove the
washer to be replaced from the gear case and
substitute the new part under the end of the
vertical shaft. To relocate the shaft, place
the lower half of an eccentric coupling
against the shaft with the coupling pin in
the slot of the shaft, Slide the shaft down
tarough the parts until the coupling rests
on the thrust washers., Slide the spiral
gear up to the position it formerly occupied.
Insert and tighten the inner and outer Bristo
set screws securely. Remount the gear case
cover and remount the gear case on the brack-
et as outlined in 3.105 and 3.102, respec-
tively.

3,112 gSpiral Gear Mounted on Vertical Shaft

of Drives To replace the spiral
gear, remove the thrust washers as outlined
in 3.111 and remove the spiral gear. Sub-
stitute the new part and replace the thrust
washers. Align the spiral gear as outlined
in 3.111.
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3.113 Vertical Shaft of the Drive: To re-
place the vertical shaftof the drive,
remove the parts as outlined in 3.111. Remove
the shaft from the gear case and substitute
the new part, slidingit down through the top
of the gear case as outlined in 3.111. Re-
locate the parts as outlined in 3.112,

Gear Case

3.114 To replace the gear case, remove the

gears, thrust washers and shafts from
the gear case as outlined in 3.102 to 3.113,
inclusive. Remove the fill plug with the
KS=-6367 wrench and remove the drain plug
bushing with the R-1255 wrench. Remove the
0il sight assembly as outlined in 3.24. Note
the positions of the Bristo set screws which
are used to adjust the locationof the drive
on the frame and remove them from the drive
with the No. 295 wrench. Run them into the
new gear case to the positions noted on the
defective part. Reassemble and realign the
parts that were removed as outlined in the
procedures for these parts.

34 and 1034 Type Drives

3.115 Where it is necessary, to remove the

drive from the bracket, proceed as fol-
lows: Remove the coupling between the drive
and the vertical drive shaft as outlined in
the Division 159 section covering vertical
drive shafts and associated apparatus. Note
the amount and direction of eccentricity be-
tween the vertical drive shaft and the vertical
shaft of the drive in order to facilitate re-
mounting the drive. Remove the motor and motor
coupling assembly as outlined in 3.13 and the
shaft guard as outlined in 3.116. Hold the
drive mounting nuts with the R-1317 wrench
and remove the mounting bolts with the No. 246
or R-1770 wrench. Take care not to break the
motor stop alarm wires. If necessary, dis-
connect the wires. After making the necessary
replacement of parts and reassembling the
drive, remount it on the bracket and realign
as outlined in the Division 159 section cov-
ering this apparatus and then reassemble the
coupling between the drive and the vertical
drive shaft as outlined in the Division 159
section covering vertical drive shafts and
associated apparatus.

3.116 Shaft Guard: To replace a shaft guard,

remove e shaft guard mounting screws
with the 4" reguler screwdriver. If a con-
necting shaft is connected to the drive,
slide the shaft guard onto the horizontal
shaft or if a connecting shaft is not wused
remove the guard. Drive out the taper pins
in each horizontal shaft with the hammer and
the 5/32" pin punch or loosen the Bristo set
screw with the No. 295 wrench as required.
Place a piece of wire around the shaft and
fasten the wire to the frame, or place a
wooden block under the shaft in order to
support it and prevent strain on the other

Page 38

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA

coupling, and then shift the coupling head
back onto the shaft. Remove the block and
pin from the end of the coupling. Remove the
shaft guard to be replaced from the horizon-
tal shaft. Substitute the new part, reas-
semble the coupling on the connecting shaft.
Slide the shaft guard back into place, and
insert and tighten the mounting screws se-
curely.

3.117 Gear Case Cover: To replace the gear

case cover, remove the motor coupling
assembly as outlined in 3.13 and remove the
gear case cover mounting screws with the No.
344 screwdriver or the 4" regular screw-
driver. Remove the cover and substitute a
new one. Insert and tighten the mounting
screws securely and remount the motor coup-
ling assembly.

3.118 Intermediate Worm Cover: To replace

an intermediate worm cover, remove
the drive from the bracket, if necessary, as
outlined in 3.115. Remove the intermediate
worm cover mounting screws with the No. 344
screwdriver or the 4™ regular screwdriver.
Due to the fit of the ball bearing in the
cover, the worm assembly will probably be
removed from the gear case with the cover.
Substitute the new parts and reassemble the
parts and remount the assembly in the gear
case, if they were removed. When remounting
the parts in the gear case, take care that
the parts are located so that the gears mesh
properly with each other and with the worm.
Insert and tighten the cover mounting screws
securely.

Intermediate Worm Assemb wer

3.119 General: To replace any part of the

Intermediate worm assembly (lower),
remove the drive from the bracket as out-
lined in 3.115. Remove the intermediate worm
cover as cutlined in 3.118. After the nec-
essary replacements have been made, reas-
semble the parts and remount the assembly in
the gear case. When reassembling the parts
of the gear case, take care that the parts
are located so that the gears mesh properly
with each other and with the worm. After
the parts are satisfactorily aligned, mount
the cover in position and insert and tighten
the cover mounting screws securely. Remount
the drive on the bracket as outlined in
3.115.

3.120 Bearing Clamping Nuts: To replace a

earing clamping nut, remove the bear-
ing clamping nut 1lock screw with the 3"
cabinet screwdriver and remove the nut. Sub-
stitute the new part on the shaft tighten-
ing it securely in place. Then insert and
tighten the lock screw.

3.121 Ball Bearing: To replace a ball bear=-

Ing, remove the associated bearing
clamping nut as outlined in 3.120 and re-
move the bearing. Substitute the new part

and mount the clamping nut on the shaft as
outlined in 3.120.
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3.122 Worm Wheel and Woodruff Key: To re-

place the worm wheel or Woodruff key,
remove the bearing clamping nut and the ball
bearing from the end of the shaft mnearest
the worm as outlined in 3.120. Remove the
outer and loosen the inner Bristo set screws
with the No. 296 wrench. Slide the worm wheel
off the shaft. If the worm wheel is to be
replaced, remove the inner Bristo set screw
and insert it loosely in the new wheel and
substitute the new part on the shaft in the
position formerly occupied by the wheel that
was removed. If the Woodruff key is to be
replaced, remove it from the shaft and sub-
stitute a new one. Remount the wheel as
outlined above, Tighten the inner Bristo
set screws and insert and tighten the outer
Bristo set screws securely. ' Remount the
bearing and clamping nut that were removed
as outlined in 3.120 and 3.121.
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3.123 Sgiral Gear and Woodruff Key: To Tre-=
place a spiral gear or Woodruff key
remove the bearing clamping nut and ball
bearing from the end of the shaft nearest
the spiral gear as outlined in 3.120 and
3.121. Remove the set screw spring clip with
the long nose pliers and loosen the Bristo
set screw with the No. 296 wrench. Slide the
gear off the shaft. If the spiral gear is to
be replaced, remove the Bristo set screw and
imsert it loosely in the new part and sub-
stitute the gear on the shaft. If the Viood-
ruff key is to be replaced, remove it from
the shaft and substitute a new one. Replace
the gear as outlined above. Place it in the
position formerly occupied by the gear that
was removed. Tighten the Bristo set screw
securely and insert the set screw spring
¢lip. Remount the other parts that were
removed as outlined in 3,120 and 3.121.

3.124 Worm: To replace the worm, remove

The ball bearing, worm wheel, spiral
gear and Woodruff keys as outlined 1in the
procedures covered above and place them on
the new worm, Before removing the worm wheel
or spiral gear, note their positions on the
shaft and attempt to locate the parts on the
new shaft in corresponding positions. After
aligning the parts, insert and tighten the
Bristo set screws securely.

Motor Worm Assembly

3.125 General: To replace any part of the

motor worm assembly, remove the in=-
termediate worm assembly (lower) from the
gear case as outlined in 3.119. Remove the
cover through which the motor worm shaft
pro jects and remove the motor worm assembly
from the gear case. Remove the alarm gov=
ernor from the shaft as outlined in 3.16 if
it is on the end of the shaft on which the
replacement is to be made. After the neces-
sary replacements have been made, mount the
alarm governor on the shaft as outlined in
3.16. After remounting the motor worm as-
sembly. in the gear case, mount the inter-
mediate worm assembly as outlined in 3.119
and remount and secure the cover that was
removed.

3.126 Bearing Clamping Nut: To replace a

bearing clamping nut, remove the bear-
ing clamping nut lock screw with the 3" cab-
inet screwdriver and remove the nut. Sub-
stitute the new part on the shaft, tighten-
ing it securely in place. Then insert and
tighten the lock screw.

3.127 Bearing: To replace a ball bearing,

remove the associated bearing clamp-
ing nut as outlined in 3.126 and remove the
bearing. Substitute the new part and remount

the bearing clamping nut as outlined in 3.126.

3.128 Worm: To replace a worm, remove the

earing clamping nuts and ball bear-
ings from the end of the shaft as outlined
in 3.126 and 3.127 end mount them in position
on the new worm. Remount the assembly in
the gear case as outlined in 3.126.
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Intermediate Worm Assembly (Upper) (No. 34A
and No. 1034 rives Only)

3.129 General: In order to replace any part

of the intermediate worm assembly Fup-
per), remove the lower intermediate worm
assembly as outlined in 3.119 to 3.124, in-
clusive and remove the gear case cover through
which the motor worm shaft projects, as out-
1lined in 3.117. Remove the upper intermed-
iate worm assembly from the gear case.

3.130 Bearing Clamping Nut: To replace the

bearing clamping nut, remove the bear-
ing clamping nut lock screw with the 3" cab-
inet screwdriver and remove the nut. Sub-
stitute the new part on the shaft, tighten-
ing it securely in place. Then insert and
tighten the lock screw.

3.131 Ball Bearing: To replace the ball bear-
ing nearest the bearing clamping nut,
remove the clamping nut as outlined in 3,130
and remove the ball bearing. Substitute the
new part and mount the clamping nut as out-
lined in 3.130.
3.132 Spiral Gear and Woodruff Key: To re-
place the spiral gear or Woodruff key,
remove the ball bearing as outlined in 3.131
and slide the gear off the shaft. If,, the
Woodruff key is defective, replace it at
this time. Substitute a new gear if neces-
sary and slide it over the Woodruff key.
Reassemble the parts that were removed as
outlined in 3.129 to 3.131 inclusive.

3.133 Ball Bearing: To remove the ball bear-

ing that is on the opposite side of
the spiral gear from the clamping nut, re-
move the spiral gear as outlined in 3.132
and remove the ball bearing. Substitute the
new part and reassemble the parts that were
removed as outlined in 3.132.

3.134 Intermediate Shaft: To replace the

intermediate shaft, remove the bear-
ing clamping nuts, ball bearings, spiral gear
and Woodruff key as outlined in 3.129 to
3.133 inclusive., Place these parts on the
new shaft and align them as outlined in 3.129
to 3.133 inclusive.

Worm Wheel Mounted on Vertical Shaft, Thrust
Collar and Thrust Washers end Vertical oShaft
of the Drive

3.135 General: In order to replace the ver-

tical shaft of the drive or any part
mounted on it, remove the intermediate (low-
er and upper) worm assemblies from the gear
cases outlined in 3.119 to 3.134 inclusive
Remove the covers as necessary in order to
facilitate the replacement of parts. After
making the necessary replacement of perts,
reassemble the intermediate (lower and upper)
worm assemblies as outlined in the proce-
dures noted above, and remount and secure
the covers that were removed.
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3.136 Worm Wheel: To replace the worm wheel,

remove the set screw spring clips on
the worm wheel and thrust collar with the
long nose pliers. Remove the outer and
inner Bristo set screws in the worm wheel

with the No. 296 wrench and place the in-
ner screws in the new worm wheel. Loosen
the Bristo set screw in the thrust collar

with the No. 296 wrench. Slide the ver-
tical shaft upward until the lower end clears
the worm wheel. Remove the worm wheel from
the gear case and substitute the new part
in position in the gear case. To relocate
the shaft, place the lower half of an ec-
centric coupling against the shaft with the
coupling pin in the slot of the sheft. Slide
the shaft down through the parts wuntil the
coupling rests on the thrust washers. Slide
the worm wheel up to the position which the
defective part formerly occupied end tighten
the inner Bristo set screws securely. In-
sert and tighten the outer Bristo set screws
securely. Place the thrust collar in 1its
original position and tighten the Bristo set
screw securely.

3.137 Thrust Collar and Thrust Washers: To

replace a thrust collar or a thrust
washer, remove the worm wheel as outlined in
3.136 and remove the thrust collar from the
vertical shaft. Remove the Bristo set screw
from the collar and place it in the new col-
lar. If a thrust washer is to be replaced,
remove the thrust collar and then the wash-
ers., Take care when reassembling the wash-
ers that the bronze washer is placed between
the two steel washers. Remount the thrust
collar and worm wheel on the shaft in their
original positions and tighten the Bristo
set screws securely.

3.138 Vertical Shaft of the Drive: To re-

place the vertical shaft of the drive,
remove the worm wheel, thrust collar and
thrust washers as outlined in 3.136 and 3.137.
Remove the vertical shaft from the gear case
and substitute the new part, sliding it down
through the top of the gear case as out-
lined above. Relocate the parts that were
removed as outlined in the procedures noted
above.,

Dummy Shaf d Asgsociate a Nos, 3
and No. 1034B Drives Only

3.139 General: On Nos., 34B and 1034B drives

only, the upper intermediate worm as-
sembly is not specified. Instead a machine
screw 1s used as a dummy shaft to fill the
hole of the casting.

3.140 Dummy Shaft and Associated Parts: To

replace the dummy shaft or any asso-
ciated part, remove the cover through which
the motor shaft projects as outlined in 3.125
to 3.128 inclusive. Hold the mounting nut
with the KS-6367 wrench and remove the screw
from the gear case with the 4" reguler screw-
driver. Make the necessary replacement of
parts and remount the screw in the gear case.




In remounting the screw in the gear case,
take care that one large washer is placed on
the screw against the under surface of the
screw head and that after the screw is in
place in the gear case, a large washer and
a small washer, in the order named, are
placed on the screw. Then remount and tight-
en the mounting nut securely. Remount the
cover that was removed as outlined in 3.125
to 3.128 inclusive.

3.141 Gear Case: To replace the gear case,

remove the intermediate worm assem-
blies, motor worm assembly and the vertical
shal’% of the drive as outlined in 3.119 to
3.1386 inclusive. On Nos. 34B and 1034B drives,
remove the dummy shaft and associated wash-
ers as outlined in 3.139 and 3.140. Remove
the £111 and drain plugs, the alerm mechan-
ism and oil sight assembly as outlined in
procedures covering these parts. Assemble
all varts in the new gear case as outlined
in the procedures covering these parts.

Shafts

2 Type Shafts and Associated Parts

3.142 General: To replace a 2 type shaft

or associated part, remove the shaft
guard as outlined in the procedure covering
the type of drive with which the shaft guard
is associated. Loosen the Bristo set screw
in the coupling head with the No., 295 wrench
or drive out the taper pin as required with
the hammer and 5/32"™ pin punch. After mak-
ing the necessary replacement of parts, re-
mount the parts that wers removed,

Taper Pin

N

N\
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N
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27,
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Coupling Head

Fig. 48 - Nos. 2A and B Shaft
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3.143 Block and Pin: To replace the block,
slide the coupling head back on the
remove the pin and remove the
Substitute the new part and re-
Slide the coupling head back
outlined in

shaft,
block.
insert the pin.
into place and reassemble as
3.142.

3.144 Coupling Head: To replace a coupling
head, proceed as outlined in 3.142
and 3.143, except that the blocks and pins

are removed from both ends of the shaft.
After removing these parts, slide the coup-
ling head to be replaced off the shaft.

Substitute the new part and relocate the
blocks and pins unless the entire coupling
is being replaced in which case locate the
new parts. Slide the coupling heads into
place and reassemble &s outlined in 3.142.

3.145 Shaft: To replace a shaft, remove the

blocks and pins as outlined in 3.144.
Remove the coupling heads from both ends of
the shaft and place them on the new shaft.
Mount the new shaft in the frame and re-
assemble,

No. d 6 T

3.146 General: To replace any part of the

No. 3X or 6 type shaft, remove the
coupling guard as outlined in the procedure
covering the type of drive to which the shaft
is connected.

3.147 Coupling Head Assembly and Leather

Wasﬁer: To replace either a coupling
head or leather washer, loosen the Bristo set
screw in the coupling heads at each end of
the shaft with the No. 295 wrench and slide
the coupling heads back onto the shafts. Re-
move the shaft from the frame. Remove the
part to be replaced and substitute the new
part. Remount the shaft in the frame and
slide the coupling heads along the shafts to
their proper position taking care that each

e Shafts

Leather Coupling Head
Washer
(|-
IR
_1__1
Coupling P ) L —Bristo set
Head Pins Screws

Fig. 49 - No. 3A and 6 Type Shafts
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half is in satisfactory engagement with its
associated half., Tighten the Bristo set
screws securely. To replace the leather
washer, loosen one coupling head and slide
it vack along the shaft enough to permit the
removal of the washer. Substitute the new
part and reassemble as outlined above.

3.148 Coupling Head Pins: If the coupling
pins are badly worn and the coupling
casting is in good condition, replace the
coupling pins, drive out the old pins with
the 5/32" pin punch and the hammer. Insert
the new pins in the holes and force them in-
to position in the coupling head. In order
to force the pins in straight without danger
of damaging the pins or the coupling head,
place the head in a vise and hold the pin in
front of a hole in the head so that when the
vise is closed the pin will be pressed into
position. Close the vise slowly taking care
that the pin is at right angles to the face
of the coupling head. Force the pin in the
head until the end that is in the hole is
slightly underflush with the surface oppo-
site the coupling face. Repeat this opera-
tion with each pin that is to be replaced.

3.149 Shaft: To replace a shaft, remove the

coupling heads as outlined in 3.147
and place them on the new shaft. Reassemble
and secure the shaft in the frame as out-
lined, procedure noted above.

No. 10A Shatrts and Associated Parts

3.150 General: To replace a No. 10A shaft
or associated part, remove the shaft
guard as outlined in the Division 159 section
covering friction roll drives. Loosen the
Bristo set screws which secure the couplings
to the shaft with the No. 295 wrench and slide
the couplings on the shaft away from the drive.
After making the necessary replacement of
parts, slide the couplings into place and
tighten the Bristo set screws securely.

3.151 Coupling Block and Pin: Remove the

coupling pin, slide the coupling head
back on the shaft as outlined in 3.150, and
remove the part to be renlaced. Substitute
the new part and insert the coupling pin.
Slide the coupling head back into position
as outlined in 3.150.

3.152 Felt 0il Retaining Pad: To replace a
felt oll retalning pad, remove the
coupling block and pin as outlined in 3.151
and slide the coupling on the shaft wuntil
the end of the shaft pushes the retaining
pad from the coupling. Remove the defective
part and substitute a new retaining pad. Re-
assemble the parts as outlined in 3.151.

3.153 Coupling: To replace the coupling,

loosen the Bristo set screws at both
ends of' the shaft and slide the couplings
toward the center of the shaft until they
clear the coupling block. Remove the shaft

i et i ope . s

from the frame. Remove the coupling that is
to be replaced and remove the retaining pad,
Bristo set screws and the coupling head from
it. Mount these parts in place on the new
coupling and substitute it on the sharft. Re-
mount the shaft in the frame and reassemble
as outlined in 3.151, taking care that the
flat portion of the shaft is under the Bristo
set screw before tightening the screw.

Coupling —M — Coupling Head
————Coupling
Bristo Set Block

ScreW————-l

Y§§>§%§g\53x\ % rj }
N i
( L
1 = !
WL
Shaft— \“Pm
Felt 0il

Retaining Pad
Fig. 50 - No. 104 Shaft

3.154 Coupling Head: To replace the ‘coup-

ling head, remove the coupling from
the shat't as outlined in 3.153. Remove the
coupling head and substitute the new part.
Reassemble the coupling as outlined in 3.153.

3.155 Shaft: To replace the shaft, remove

the couplings at both ends of the
shaft as outlined in 3.153, and mount them
on the new shaft. Remount the sheft in the
frame as outlined in 3.153.

Bearings

Covers, Spring or Spring Clip, Ball Bearing,
§ear1ng ﬁousfgs

3,156 General: Before making any replace-

ment of parts drain the bearing, if
necessary, as outlined in 3.03. To replace
any part of a bearing, proceed as follows.
Remove the bearing mounting screws with the
KS-8097 or R-2382 wrench as required. Take
care when removing the bearings not to change
the position of the aligning screws, Remove
the couplings at each end of the <chaft as
outlined in the procedures covering the coup-
ling involved. Remove the shaft from the
frame and remove the bearing from the shaft.
After making the necessary replacement of
parts, slide the bearing on the shaft and
remount the shaft in the frame as outlined
in the procedure noted above, Then, mount
the bearing securely in position on the
frame,
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3.157 Cover: To replace the cover, remove

e cover mounting screws with the
4" regular screwdriver, substitute the new
part and insert and tighten the mounting
screws securely.

3.158 Spring: To replace the spring on

Nos. éA, 6A and 8A bearings, remove
the cover as outlined in 3.157 and remove
the bearing from the housing. Remove the
spring with the long-nose pliers and substi-
tute the new part. Remount the ball bearing
in the bearing and remount the cover as out-
lined in 3.157. The spring clip is not re-
placeable on Nos. 5B, C, 6B, 8B, 9A or 12A
bearings but must be replaced as part of the
ball bearing.

3.159 Ball Bearing: To replace the ball

bearing, remove it as outlined in
3.158 and remove the spring if it is re-
placeable. Assemble the spring in the new

ball bearing and remount it in the housing
as outlined in 3.158.

3.160 Bearing Housing and Bracket: If a
housing or bracket 1s to be replaced,
replace both the housing and bracket asan
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Fig. 52 - Internul Parts of Bearings
Equipped with Removable Spring

assembly., Remove the ball bearing and as-
sociated parts as outlined in 3.,158. Mount
these parts in the new housing and mount
the cover securely in place on the new brack-
et. Remove the mounting screws with the 4"
regular screwdriver and remove the aligning
screws with the No. 295 wrench. Before re-
moving the aligning screws, note the posi-
tion of the screws so that they may be run
into the new bracket to the depth they oc-
cupied in the defective part. Place the
bearing bracket in‘position on the frame as
outlined in 3.156. Mount the new housing in
place on the bracket and insert and tighten
the mounting screws securely.

Motor Brackets

3.161 General: To make any replacement of

parts mounted on a bracket, remove
the motor from the bracket as outlined in
3.13. It is recommended that brackets that
are pinned should be replaced by the Western
Zlectric Company.

3.162 Motor Handle: To replace the motor

handle, remove the cotter pins in the
bearing pin with the long-nose pliers. This
type of cotter pin may be pulled out of and
inserted in its position without bending the
pin. Remove the bearing pin and the handle.
Substitute the new part and insert the pin
in place. Then insert the cotter pins.

3.163 Motor Handle Mounting Pin, Washers

and spring:  To replace the motor
handle mounffng pin, remove the motor handle
as outlined in 3.162. Remove the cotter pins
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from the other end of the mounting pin with
the long-nose pliers. If the mounting pin
is secured by a taper pin instead of a cot-
ter pin, drive out the taper pin with the
hammer and 5/32" pin punch. Then remove the
mounting pin. When the pin is rewoved, the
washers and motor handle spring will be re-
moved at the same time. Mount the parts on
the new pin and substitute it is place on
the bracket. Secure the handle in place.
If either the washers or spring is defectivs,
remove the mounting pin as outlined above
and make the necessary replacement of parts,

3.164 Gib and Spring: To replace the gib,

rernove the motor bracket mounting pin
as outlined in 3.163 and remove the gib. If
the spring is defective, remove the spring.
Substitute the new part and remount the gib.
Then remount the motor handle pin and handle
as outlined in 3,163.

3.165 Motor Bracket Spacer: To replace the

motor bracket spacer, loosen the gib
as outlined in 3.164 and remove the spacer
from the bracket. Substitute the new part
and secure the gib in place.

3.166 Aligning Screws and Lock Nuts: To re-

place an aligning screw, note the
setting of the screw and proceed as follows.
If a Bristo set screw is to be replaced, re-
move it with the No. 296 wrench and substi-
tute the new part in the frame or on the
bracket to the depth to which the replaced
oart was previously adjusted. On No. 1l2A
rackets, remove the drive as outlined in
she procedure covering the drive with which
the bracket is associated and proceed as fol-

Lows. If the headless set screw is to be
replaced, remove it with the St cabinet
Motor Handle Spring
/
Mounting Pin Viahers
otor Bracket Spacer
@) (@)

0

il

AN

Giv —
Motor l
Handle

Sotter Pin
Bearing Pin

Fig. 53 - Motor Handle and
Associated Parts
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screwdriver. Insert and adjust the new part
in the bracket to the depth previously not-
ed. To replace a set screw, loosen the set
screw lock nut with the No. 232 wrench and
remove the set screw with the R-2382 wreuch.
Substitute the new part and run it in to the
depth previously noted before tightening the
lock nut securely.

3,167 Brackets: To replace a bracket, re-

move the drive from the bracket as
outlined in the procedure covering the type
of drive involved. Hold the mounting nut

ISS 3, SECTION 159-725-801

with the No. 246 or R-1770 wrench and remove
the mounting bolts with the No. 246 or R-1317
wrench. Renove the bracket from the frame.
Remove the motor handle and associated parts
as outlined in 3.161 to 3.166 inclusive and
mount them on the new ‘bracket. Note the po-
sitions of the set screws and ad justing
screws and remove them from the bracket as
outlined above and mount them on the new
bracket as outlined above. Mount and secure
the new bracket in place on the frame and
remount and realign the parts that were re=-
moved,
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