
BELL SYSTEM PRACTICES 
Plant Series

SECTION 163-605-701 
Issue 2-D, May, 1962 

AT&TCo Standard

157-TYPE INTERRUPTERS 

REQUIREMENTS AND ADJUSTING PROCEDURES

1. GENERAL
1.01 Th is section covers 157 type in te rrup te rs .

1.02 This section is reissued to incorporate 
m ateria l fro m  the addendum in  its  proper

location. In  th is  process m arg ina l arrows have 
been om itted.

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

ments and Defin itions fo r  add itiona l in fo rm a tion  
necessary fo r  the proper application o f the re­
quirements lis ted herein.

1.04 P a rt 1, “ General”  and P a rt 2, “ Require­
ments”  fo rm  p a rt o f the Western E lec tric

Co. Inc  In s ta lla tio n  Departm ent handbook.

1.05 Requirements are marked w ith  an aster­
isk (* )  when to check fo r  them  would

necessitate the d ism antling  or d ism ounting o f 
apparatus, or would affect the ad justm en t in ­
volved or o ther adjustm ents. No check need be 
made fo r  these requirem ents unless the appara­
tus or p a rt is made accessible fo r  other reasons 
o r its  perform ance indicates th a t such a check 
is advisable.

1.06 One d rop  o f o il fo r  the purpose o f th is  
section is the am ount o f o il th a t m ay be

released fro m  a piece o f No. 22 bare tinned 
copper w ire  a fte r i t  has been dipped in to  KS-2245 
o il to a depth o f 1 /4 " and s low ly  removed.

1.07 One discharge o f grease fo r  the purpose 
o f th is  section is the amount o f Veedol

medium cup grease discharged fro m  the 
No. 353-B lu b rica to r when the piston is fu l ly  
depressed once.

1.08 Operated position  o f the c lu tch  a rm a ture
is th a t position in  which the too th  o f the 

c lu tch  arm ature  is engaged by a too th  o f the 
d riv in g  disc.

1.09 A  red diagonal stripe or red le tte r on the 
index tab o f a contact spring  assembly

indicates th a t the associated cam is s ilve r sur­
faced.

2. REQUIREMENTS

2.01 C leaning
(a) The gear housing, pole pieces, cover, and 

the in te rru p te r fram e shall be free fro m
oil and dust.
(b) The pu ls ing  contacts shall be cleaned, 

when necessary, as covered in  Section
069-306-801.
(c) The d riv in g  and driven gears shall be 

cleaned, when necessary, in  accordance
w ith  approved procedures.
(d) Where petro leum  sp irits  is used fo r  clean­

ing, the “ A ”  cam ro lle r  bearings and the
d riv ing  and driven gears shall be allowed to 
d ry  and shall then be lubricated.
(e) The cams shall be scrubbed as covered in  

Section 069-601-801.
( f )  The cams sha ll be scoured as covered in  

Section 069-601-801 and then scrubbed.
(g) Recommended In te rva ls

(1) A l l  cams sha ll be scrubbed, when neces­
sary, as indicated by troub le  data

analysis. Cams m ay require scrubbing a t 
yearly  in tervals.
(2) P itted  bronze cams shall be scoured 

and then scrubbed, when necessary, as
ind icatd by troub le  data analysis.

2.02 O peration o f “ A ”  Cam R o lle r —  F ig. 1 (A ) 
—  The “ A ”  cam ro lle r  shall be free fro m

bind and shall make a p a rtia l revo lu tion  a t each 
high spot o f the “ A ”  cam.
Gauge by eye and by feel.
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 163-605-701 
Issue 2-D, May, 1962 

AT&TCo Standard 

157-TYPE INTERRUPTERS 

REQUIREJMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section covers 157 type interrupters. 

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

location. In this process marginal arrows have 
been omitted. 

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

ments and Definitions for additional information 
necessary for the proper application of the re­
quirements listed herein. 

1.04 Part 1, "General" and Part 2, "Require­
ments" form part of the Wes tern Electric 

Co. Inc Installation Department handbook. 

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

necessitate the dismantling or dismounting of 
apparatus, or would affect the adjustment in­
volved or other adjustments. No check need be 
made for these requirements unless the appara­
tus or part is made accessible for other reasons 
or its performance indicates that such a check 
is advisable. 

1.06 One drop of oil for the purpose of this 
section is the amount of oil that may be 

released from a piece of No. :22 bare tinned 
copper wire after it has been dipped into KS-2245 
oil to a depth of 1/4" and slowly removed. 

1.07 One discharge of grease for the purpose 
of this section is the amount of Veedol 

medium cup grease discharg:ed from the 
No. 353-B lubricator when the piston is fully 
depressed once. 

1.08 Operated position of the dutch armature 
is that position in which the tooth of the 

clutch armature is engaged by a tooth of the 
driving disc. 

1.09 A red diagonal stripe or ried letter on the 
index tab of a contact spring assembly 

indicates that the associated cam is silver sur­
faced. 

2. REQUIREMENTS 

2.01 Cleaning 

(a) The gear housing, pole pieces, cover, and 
the interrupter frame shall be free from 

oil and d-ust . 

(b) The pulsing conta~ts shall be cleaned, 
when necessary, as covered in Section 

069-306-801. 

(c) The driving and driven gears shall be 
cleaned, when necessary, in accordance 

with approved procedures. 

(d) Where petroleum spirits is used for clean-
ing, the "A" cam roller bearings and the 

driving and driven gears shall be allowed to 
dry and shall then be lubricated. 

(e) The cams shall be scrubbed as covered in 
Section 069-601-801. 

(f) The cams shall be scoured as covered in 
Section 069-601-801 and then scrubbed. 

(g) Recommended Intervals 
(1) All cams shall be scrubbed, when neces-

sary, as indicated by trouble data 
analysis. Cams may require scrubbing at 
yearly intervals. 

(2) Pitted bronze cams shall be scoured 
and then scrubbed, when necessary, as 

indicatd by trouble data analysis. 

2.02 Operation of "A" Cam Roller - Fig. 1 (A) 
- The "A" cam roller shall be free from 

bind and shall make a partial revolution at each 
high spot of the "A" cam. 

Gauge by eye and by feel. 

( A) 

( B) 

.,----"A" cam Roller 

Springe 

Fig. 1 
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SECTION 163-605-701

2.03 L u b rica tio n

(a) F ig . 1 (B ) —  The “ A ”  cam ro lle r bearings 
sha ll be adequately lubrica ted w ith

KS-2245 o il. When lub rica tion  is necessary, one 
drop o f o il shall be applied. The convex sur­
face o f the ro lle r  and the “ A ”  springs shall 
be kept free  fro m  oil.

(b) F ig . 2 (A ) —  The cam sh a ft bearing on 
the index wheel end sha ll be adequately

lubrica ted w ith  Veedol medium cup grease. 
When lub rica tion  is necessary, one discharge 
o f grease sha ll be applied.

(c) F ig . B (A ) —  The cam sh a ft bearing on 
the c lu tch  end shall be adequately lu b r i­

cated w ith  Veedol medium cup grease. When 
lub rica tion  is necessary one discharge o f 
grease sha ll be applied.

(d) D riven  Gear S h a ft Bearings —  F ig. 3 (B ) 
and (C) — The bearings o f the sha ft on

which the driven gear is mounted sha ll be 
adequately lubricated w ith  KS-2245 oil. When

lub rica tion  is necessary, fo u r drops o f o il shall 
be applied a t each o f the points designated.

(e) D riv in g  and D riven  Gear Teeth —  F ig .
4 (A ) —  The d riv in g  and driven gear teeth 

sha ll be adequately lubricated w ith  Veedol 
medium cup grease.

Fig. 2

Fig. 3

SECTION 163-605-701 

2.03 Lubrication 

(a) Fig. 1 (B) -The "A" cam roller bearings 
shall be adequately lubricated with 

KS-2245 oil. When lubrication is necessary, one 
drop of oil shall be applied. The convex sur­
f ace of the roller and the "A'.' springs shall 
be kept free from oil. 

(b) Fig. 2 (A) -The cam shaft bearing on 
the index wheel end shall be adequately 

lubricated with Veedol medium cup grease. 
When lubrication is necessary , one discharge 
of grease shall be applied. 

(c) Fig. 3 (A) -The cam shaft bearing on 
the clutch end shall be adequately lubri­

cated with Veedol medium cup grease. When 
lubrication is necessary one discharge of 
grease shall be applied. 

(d) Driven Gear Shaft Bearings-Fig. 3 (B) 
and (C) -The bearings of the shaft on 

which the driven gear is mounted shall be 
adequately lubricated with KS-2245 oil. When 

Clutch Armeture --­

Geer 
Housing--~ 

(C) 

lubrication is necessary, four drops of oil shall 
be applied at each of the points designated . 

(e) Driving and Driven Gear Teeth-Fig. 
4 (A) - The driving and driven gear teeth 

shall be adequately lubricated with Veedol 
medium cup grease. 

(Al-------~ 

Index 
Wheel-----r=::;=J 

Fig. 2 

~--Stirrup 

Stirrup 
Set Screw 

~A" Cam Roller .----Contact Springs 

"A" cam Pulsing Springs 

~--Index 
Wheel 

Clutch Magnet Conte.ct Ce.ms 

~---Driven Gear Pulsing Ce.m 

Stirrup Set Screw ___ __. 

'--------Vertical Drive Shatt 

Fig. 3 
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ISS 2-D, SECTION 163-605-701

Fig. 4

( f )  A f te r  turnover, i t  is recommended tha t 
the parts listed in  requirem ents (a ), (b),

(c), (d) and (e) be lubricated a t the fo llo w in g  
in te rva ls :

(a) —  6 months
(b) —  1 year
(c) —  2 years
(d) —  1 m onth
(e) —  1 m onth

These in terva ls  may be extended i f  periodic 
inspections have indicated th a t local conditions 
are such as to insure th a t these requirements 
w il l  be met du ring  the extended in tervals.

2.04 Record o f L u b rica tio n  —  D u rin g  the pe­
riod  o f in s ta lla tio n  a record shall be kept,

by date, o f the lub rica tion  o f the cam shaft 
bearings, “ A ”  cam ro lle r  bearings, driven gear 
sha ft bearings and the d riv in g  and driven gear 
teeth, and th is  record shall be turned over to the 
Telephone Company w ith  the equipment. I f  no 
lub rica tion  has been done the record shall so 
state.

2.05 O peration o f D riven  Gear S h a ft— A t  the
tim e o f tu rnover to the Telephone Com­

pany the driven gear sha ft shall revolve fre e ly  
in  its  bearings. This requirem ent m ay be checked 
fo r  by the Telephone Company i f  they require 
i t  before the In s ta lla tio n  Departm ent has meshed 
the d riv in g  and driven gears.

*2.06 M eshing o f Gears —  F ig . 4 ( B ) — The 
gears shall mesh true  w ith o u t b ind ing  fo r  

approxim ate ly th e ir entire w id th , they shall run  
fre e ly  and sm oothly and the back lash shall be 
elim inated as nea rly  as practicable.
Gauge by eye and by feel.

2.07 E nd P la y  o f Cam S h a ft —  F ig . 2 (B ) —  
The cam sha ft shall have no end play.

Gauge by eye and by feel.

2.08 P o in te r A d ju s tm e n t —  F ig. 5 (A )

(a) The end o f the po in ter sh a ll:

Test N o t touch its  index wheel
R ead just C lear its  index wheel by approxi­

m ate ly  1 /16"
Gauge by eye.

(b) The po in ter shall center approxim ate ly on 
the in it ia l position o f the index wheel

when the “ A ”  cam ro lle r  is seated in  the crim p 
o f the “ A ”  cam.
Gauge by eye.

Fig. 5

2.09 A rm a tu re  A ir-G ap  w ith  M agnet Deener­
g ized— F ig . 6 (A ) and (B ) —  W ith  the 

magnet deenergized the gap between the arm a­
tu re  and the upper and low er ends o f the pole- 
pieces shall be:

Test M in  .060", M ax .080"
R ead just M in  .065", M ax .075"

Use the No. 66-D gauge.
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(A)---------.. 

Vertical 
Drive Shatt __ .., • ....,..__. 

Fig. 4 

....---- Driven 
Geer 

(B} 

Bristo 
Set Screw 

(f) After turnover, it is recommended that 
the parts listed in requirements (a), (b), 

(c), (d) and (e) be lubricated at the following 
intervals: 

(a) - 6 months 

(b)-1 year 

(c) -2 years 

(d) -1 month 

(e) -1 month 

These intervals may be extended if periodic 
inspections have indicated that local conditions 
are such as to insure that these requirements 
will be met during the extended intervals. 

2.04 Record of Lubrication - During the pe-
riod of installation a record shall be kept, 

by date, of the lubrication of the cam shaft 
bea r ings , "A " cam roll er bearings, driven gear 
shaft bearings and the driving and driven gear 
teeth, and this record shall be turned over to the 
Telephone Company with the e~tuipment. If no 
lubrication has been done the record shall so 
state. 

2.05 Operation of Driven Gear Shaft-At the 
time of turnover to the 'I~elephone Com­

pany the driven gear shaft shalll revolve freely 
in its bearings. This requirement may be checked 
for by the Telephone Company if they require 
it before the Installation Department has meshed 
the driving and driven gears. 

ISS 2-D, SECTION 163-605-701 

*2.06 Meshing of Gears- Fig. 4 (B) -The 
gears shall mesh true without binding for 

approximately their entire width, they shall run 
freely and smoothly and the back lash shall be 
eliminated as nearly as practicable. 

Gauge by eye and by feel. 

2.07 End Play of Cam Shaft - Fig. 2 (B) -
The cam shaft shall have no end play. 

Gauge by eye and by feel. 

2.08 Pointer Adjustment - Fig. 5 (A) 

(a) The end of the pointer shall: 

Test Not touch its index wheel 

Readjust Clear its index wheel by approxi­
mately 1/16" 

Gauge by eye. 

(b) The pointer shall center approximately on 
the initial position of the index wheel 

when the "A" cam roller is seated in the crimp 
of the "A" cam. 

Gauge by eye. 

Index ,------- ( A) 
Wheel ---....._ 

Fig. S 

2.09 Armature Air-Gap with Magnet Deener-
gized - Fig. 6 (A) and (B) -With the 

magnet deenergized the gap between the arma­
ture and the upper and lower ends of the pole­
pieces shall be: 

Test Min .060", Max .080" 

Readjust Min .065", Max .075" 

Use the No. 66-D gauge. 
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Upper
P o le -P ie c e

C lu tc h  Magnet

C lu tc h A rm atu re
S p r in g

Back S top  
Prong

Lower P o le -P ie c e D r iv in g  D isc Fig. 7

Fig. 6

2.10 A lig nm en t o f A rm a tu re  and D riv in g  D isc
F ig. 6 (C) —  The face o f the c lu tch arm a­

tu re  shall be approxim ate ly (w ith in  .010") pa ra l­
le l to the face o f the d riv in g  disc.
Gauge by eye.

2.11 Tension o f A rm a tu re  S pring  —  F ig. 6 (D) 
—  W ith  the c lu tch  magnet deenergized the

clu tch arm ature shall bear as u n ifo rm ly  as prac­
ticable against each o f the back stop prongs w ith  
a pressure o f :

Test M in  15 grams, M ax 35 grams
R eadjust M in  20 grams, M ax 30 grams

Use the No. 68-B gauge.

2.12 Operate C u rre n t fo r  C lu tch  M agnet— The
clutch arm ature  shall operate on the fo l­

low ing clu tch magnet cu rren t values:
Test .159 ampere
R eadjust .151 ampere

2.13 “ A ”  Cam R o lle r Pressure —  F ig. 7 (A )
(a) Nos. 157-A, 157-B, 157-D and 157-E In ­

te rru p te rs  —  W ith  the end p lay  o f the cam 
sha ft meeting requirem ent 2.07, the pressure 
o f the “ A ”  cam ro lle r  against the “ A ”  cam 
measured a t a po in t approxim ate ly 1 /4 " back 
fro m  the center o f the ro lle r, w ith  the ro lle r  
seated in  the crim p o f the “ A ”  cam, shall be :

Test M in  325 grams, M ax 475 grams
R eadjust M in  350 grams, M ax 450 grams

Use the No. 62-B gauge.

(b) Nos. 157-C and 157-F  In te rru p te rs  —  The
pressure o f both “ A ”  cam ro lle rs  against 

the “ A ”  cams measured as in  (a) shall be:
Test M in  275 grams, M ax 375 grams
R eadjust M in  300 grams, M ax 350 grams

Use the No. 62-B gauge.

2.14 C ontact S pring  P ressure

(a) F ig . 8 ( A ) : When the contact springs are 
resting on the m etal p a r t o f the contact

cams in  the norm al position o r on the f irs t  cu t­
tings encountered a fte r the in te rru p te r is ro ­
tated fro m  the norm al position, the pressure 
o f the springs against the cams measured 
where the springs bend in  to make contact w ith  
the cams, shall be

Test M in  25 grams, M ax 60 grams
R eadjust M in  30 grams, M ax 60 grams

Use the No. 68B gauge. In  the case o f the sp lit 
contact springs, th is  requirem ent applies to 
the combined pressure o f both prongs.

(b) A f te r  turnover, as an optional check when 
the contact springs are resting  on the in ­

sulation, the pressure o f the springs measured 
as in  (a) shall be

M in  15 grams, M ax 50 grams 
Use the No. 68B gauge.

(c) S p lit C ontact S prings O n ly : F ig . 8 (B ) : 
The contact sp ring  pressure shall be ap­

p rox im ate ly  equally d is tribu ted  between the 
tw o prongs. This requirem ent is met if ,  w ith  
the in te rru p te r in  position 1, the tw o prongs

Page 4

SECTION 163-605-701 

Upper 
Pole-Piece 

Clutch Magnet 

Lower Pole-Piece 

Clutch 
Armature 

Fig. 6 

ArmaturEt 
Spri~~ 

(D) 

Driving Disc 

2.10 Alignment of Armature and Driving Dlisc 
Fig. 6 (C) - The face of the clutch arma­

ture shall be approximately (within .010") paral­
lel to the face of the driving disc. 

Gauge by eye. 

2.11 Tension of Armature Spring- Fig. 6 (D) 
- With the clutch magnet deenergized the 

clutch armature shall bear as uniformly as prac­
ticable against each of the back stop prongs with 
a pressure of: 

Test Min 15 grams, Max 35 grams 

Readjust Min 20 grams, Max 30 grams 

Use the No. 68-B gauge. 

2.12 Operate Current for Clutch Magnet-The 
clutch armature shall operate on the fol­

lowing clutch magnet current values: 

Test .159 ampere 

Readjust .151 ampere 

2.13 "A" Cam Roller Pressure-Fig . 7 (A) 

(a) Nos. 157-A, 157-B, 157-D and 157-E .In-
terrupters - With the end play of the c:am 

shaft meeting requirement 2.07, the pressure 
of the "A" cam roller against the "A" cam 
measured at a point approximately 1/4" back 
from the center of the roller, with the roller 
seated in the crimp of the "A" cam, shall be: 

Test Min 325 grams, Max 475 grams 

Readjust Min 350 grams, Max 450 grams 

Use the No. 62-B gauge. 
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(C)--...._ 

cam Roller 

.___ __ "A" cam 

'----Contact Springs 

Fig. 7 

(b) Nos. 157-C and 157-F Interrupters- The 
pressure of both "A" cam rollers against 

the "A" cams measured as in (a) shall be: 

Test Min 275 grams, Max 375 grams 

Readjust Min 300 grams, Max 350 grams 

Use the No. 62-B gauge. 

2.14 Contact Spring Pressure 

(a) Fig. 8 (A) : When the contact springs are 
resting on the metal part of the contact 

cams in the normal position or on the first cut­
tings encountered after the interrupter is ro­
tated from the normal position, the pressure 
of the springs against the cams measured 
where the springs bend in to make contact with 
the cams, shall be 

Test Min 25 grams, Max 60 grams 

Readjust Min 30 grams, Max 60 grams 

Use the No. 68B gauge. In the case of the split 
contact springs, this requirement applies to 
the combined pressure of both prongs. 

(b) After turnover, as an optional check when 
the contact springs are resting on the in­

sulation, the pressure of the springs measured 
as in (a) shall be 

Min 15 grams, Max 50 grams 

Use the No. 68B gauge. 

(c) Split Contact Springs Only: Fig. 8 (B): 
The contact spring pressure shall be ap­

proximately equally distributed between the 
two prongs. This requirement is met if, with 
the interrupter in position 1, the two prongs 
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• 

• 
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leave the contact cam approxim ate ly s im u l­
taneously (difference not to exceed 0.010 inch, 
1 /2  thickness o f contact spring, as gauged by 
eye) when the contact spring  is moved away 
fro m  the cam by app ly ing  pressure to the 
spring  a t a po in t back o f the slot.

S p i l t
C o n ta c t

Fig. 8 — Contact Cam and Associated 
Split Contact Spring

2.15 P a ra lle lism  o f C ontact P o rtion  o f C ontact 
S p rin g  w ith  Face o f C ontact Cam —  Fig.

8 (B ) —  The ends o f the contact springs shall 
rest approxim ate ly (w ith in  .005") f la t against 
the m etal surface o f the contact cams.
Gauge by eye.

2.16 C learance Between A d jacen t Contact 
S prings and Between the S prings and

F ram ew ork —  F ig . 9 (A ) —  The clearance under 
any condition, between adjacent contact springs 
and between the springs and any p a rt o f the 
fram ew ork  shall be:

M in  1 /64"
Gauge by eye.

(A)

2.18 Clearance Between C ontact S pring  Edges 
and A d jace n t Edges o f Notched O ut P o r­

tions o f C ontact Cams —  Figs. 10 (A ) and
11 (A ) —  There shall be a clearance in  a 
rad ia l d irection between the edges o f the contact 
springs and the adjacent edges o f the notched 
out portions o f the contact cams o f:

Test M in  .005"
R ead just M in  .010"

2.17 Clearance Between the In n e r S urface o f 
the C ontact S prings and the Heads o f the 

R ivets —  F ig. 9 (B ) —  The clearance between 
the inner surface o f the contact spring  and the 
heads o f the rive ts when the contact springs are 
resting  on the insu la tion  sha ll be:

M in  1 /32"
Gauge by eye.

Gauge by eye.

2.19 P osition  o f C ontact S prings w ith  Respect 
to  the Edges o f the C ontact Cams —  Fig.

11 (B )

Test —  The top edge o f the outer contact 
springs shall no t extend beyond the outer edge 
o f the contact cam and the bottom  edge o f the
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leave the contact cam approxilmately simul­
taneously (difference not to exceed 0.010 inch, 
1/2 thickness of contact spring, as gauged by 
eye) when the contact spring is moved away 
from the cam by applying pressure to the 
spring at a point back of the slot. 

Split 
Contact 
Spring,----... 

Contact 
Cam-------_..,~ 

Fig. 8 - Contact Cam and A!;sociated 
Split Contact Spring 

2.15 Parallelism of Contact Portion of Contact 
Spring with Face of Contact Cam- Fig. 

8 (B) - The ends of the contact springs shall 
rest approximately (within .005"') flat against 
the metal surface of the contact cams. 

Gauge by eye. 

2.16 Clearance Between AdjlJ!cent Contact 
Springs and Between the Springs and 

Framework - Fig. 9 (A) - The cllearance under 
any condition, between adjacent contact springs 
and between the springs and any part of the 
framework shall be: 

Min 1/ 64" 

Gauge by eye. 

2.17 Clearance Between the Inner Surface of 
the Contact Springs and th,~ Heads of the 

Rivets - Fig. 9 (B) - The clea1rance between 
the inner surface of the contact spring and the 
heads of the rivets when the contact springs are 
resting on the insulation shall be: 

Min 1/32" 

Gauge by eye. 
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Contact Springs 

A-a-----Rivets 

Metal 
Surface 
of Cam 

Contact 

Insulation 

Fig. 9 

Fig. 10 

2.18 Clearance Between Contact Spring Edges 
and Adjacent Edges of Notched Out Por­

tions of Contact Cams- Figs. 10 (A) and 
11 (A) - There shall be a clearance in a 
radial direction between the edges of the contact 
springs and the adjacent edges of the notched 
out portions of the contact cams of: 

Test Min .005" 

Readjust Min .010" 

Gauge by eye. 

2.19 Position of Contact Springs with Respect 
to the Edges of the Contact Cams - Fig. 

11 (B) 

Test - The top edge of the outer contact 
springs shall not extend beyond the outer edge 
of the contact cam and the bottom edge of the 
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inner contact springs shall no t extend below 
the inner edge o f the cam.

Gauge by eye.

R eadjust —  The clearance between the top 
edge o f the outer contact springs and the 
outer edge o f the contact cam and between the 
bottom edge o f the inner contact springs and 
the inner edge o f the cam sha ll be:

M in  .005"

Gauge by eye.

Fig. 11

2.20 P osition  o f C ontact S prings w ith  Respect 
to the Notches o f the  C ontact Cams —

Figs. 12 (A ) —  A t  the tim e th a t the tra ilin g  
ends o f the puls ing springs pass the points lo ­
cated a t approxim ate ly the centers o f the notches 
o f the puls ing cam:

(a) Nos. 157-A and 157-B In te rru p te rs  —  The
contact springs shall make contact w ith  

the corresponding m etal surfaces o f the “ F ” , 
“ G” , “ H ” , “ I ” , “ J ”  and “ K ”  contact cams.

(b) No. 157-D In te rru p te r —  The contact 
springs shall break contact w ith  the cor­

responding m etal surfaces o f the “ F ” , “ G” , 
“ H ” , “ I ” , “ J ”  and “ K ”  contact cams.

(c) No. 157-E  In te rru p te r —  The contact 
springs sha ll break contact w ith  the cor­

responding m etal surfaces o f the “ F ” , “ G” , 
“ H ” , “ I ”  and “ J ”  contact cams.

Gauge by eye.

2.21 “ A ”  S p rin g  Clearance —  F ig . 7 (B ) —
W ith  the “ A ”  cam ro lle r  m anua lly  cen­

tered in  the notch o f the “ A ”  cam a t the stop 
position, [F ig . 7 (C ) ],  the clearance between the 
contact end o f the “ A ”  cam contact sp ring  and 
the contact edge ju s t le f t  shall be approxim ate ly 
( ±  .010") 1/32".
Gauge by eye.

2.22 P u ls ing  C ontact S pring  Pressure —  Fig. 
12 (B ) —  The pressure o f the pu ls ing  con­

tac t springs against each other a t the po in t o f 
contact when in  th e ir norm al (made) position 
shall be:

M in  40 grams, M ax 60 grams 
Use the No. 68-B gauge.

2.23 P u ls ing  C ontact S eparation —  F ig. 13 (A ) 
—  When the tra il in g  ends o f the puls ing

springs are resting  on the face o f the puls ing  
cam the puls ing contact separation sha ll be :

M in  .008", M ax .014"
Use the No. 74-D gauge.

SECTION 163-605-701 

inner contact springs shall not extend below 
the inner edge of the cam. 

Gauge by eye. 

Readjust - The clearance between the top 
edge of the outer contact springs and the 
outer edge of the contact cam and between the 
bottom edge of the inner contact springs and 
the inner edge of the ca.m shall be : 

Min .005" 

Gauge by eye. 

outer contact 

Inner 
Contact 
Spring---...,. 

Contact Cam 

Fig. 11 

2.20 Position of Contact Springs with Respect 
to the Notches of the Contact Cams -

Figs. 12 (A) - At the time that the trailing 
ends of the pulsing springs pass the points lo­
cated at approximately the centers of the notches 
of the pulsing cam: 

(a) Nos. 157-A and 157-B Interrupters-The 
contact springs shall make contact with 

the corresponding metal surfaces of the "F", 
"G", "H", "I", "J" and "K" contact cams. 

(b) No. 157-D Interrupter-The contact 
springs shall break contact with the cor­

responding metal surfaces of the "F", "G", 
"H", "I", "J" and "K" contact cams. 

(c) No. 157-E Interrupter-The contact 
springs shall break contact with the cor­

responding metal surfaces of the "F", "G", 
"H", "I" and "J" contact cams. 

Gauge by eye. 
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Contaot Cams Contact Spring 

(A) 

Pulsing Contacts 
Pulsing Spring 

(B)-------' 

Fig. 12 

2.21 "A" Spring Clearance - Fig. 7 (B) -
With the "A" cam roller manually cen­

tered in the notch of the "A" cam at the stop 
position, [Fig. 7 (C)], the clearance between the 
contact end of the "A" cam contact spring and 
the contact edge just left shall be approximately 
(-+ .010") 1/32". 

Gauge by eye. 

2.22 Pulsing Contact Spring Pressure - Fig. 
12 (B) -The pressure of the pulsing con­

tact springs against each other at the point of 
contact when in their normal (made) position 
shall be: 

Min 40 grams, Max 60 grams 

Use the No. 68-B gauge. 

2.23 Pulsing Contact Separation- Fig. 13 (A) 
- When the trailing ends of the pulsing 

springs are resting on the face of the pulsing 
cam the pulsing contact separation shall be: 

Min .008", Max .014" 

Use the No. 74-D gauge. 

(A)--

Fig. 13 

Pulsing Contaots 

Pulsing Spring 

• 

• 

• 

• 
• 
• 
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3. ADJUSTING PROCEDURES

3.001 L is t o f Tools, Gauges, M a te ria ls  and Test 
A ppara tus

CODE NO. 

TOOLS

DESCRIPTION

203 Index Wheel H o lder

206 Screw-driver —  30° Offset

207 Screwdriver —  90° Offset

215 Spring A d ju s te r

218-B (o r 
the re­
placed 218)

“ A ”  Cam S hort-C ircu iting  Tool

235 Spring A d ju s te r

236 W rench —  9 /1 6 " Hex. Open-end 
Offset

256 Spring  A d ju s te r

295 W rench —  5 /16 " B ris to  Set Screw

353-B or 
the re­
placed 353)

Lub rica to r

354 Cam Locating  Tool

419-A Test Connector and W 1M  Cord 
Equipped w ith  360 Type Tool

433-A M otor F lo o r Stand and 
Swivel Yoke

434-A M otor Ladder B racket

435-A Vacuum Head

462-A Spring A d ju s te r

KS-5402 1/8 H.P. M otor

KS-6015 D uck-b ill P liers

KS-6263 (o r 
the replaced

W rench —  9 /32 " Hex. Socket

R-1977)

KS-6320 Orange Stick

KS-6851 F lexib le  S ha ft

R-2142 A d j  uster

— No. 5 S tu rtevan t Vacuum Cleaner 
(o r its  equivalent)

— No. 4 A r t is ts ’ Sable R igger B rush

CODE NO. DESCRIPTION

TOOLS

—  B ru sh — 1 /4 " Round

—  B e ll System Cabinet Screw-driver
—  3-1 /2" per A T & T C o  D raw ing 
46 x  40

—  B e ll System R egular Screw-driver
—  4 " per A T & T C o  D raw ing  
4 6 x3 4

—  B e ll System P-Long Nose P liers
—  6-1 /2" per A T & T  Co D raw ing 
4 6 x5 6

GAUGES

62-B (o r the 0-700 Gram Gauge 
replaced 62)

66-D (o r the Thickness Gauge Nest
replaced
66-C)

68-B (o r the 70-0-70 Gram Gauge 
replaced 68)

74-D (o r the Thickness Gauge Nest
replaced
74-C)

MATERIALS

KS-2245

KS-2423

KS-7860

Oil

C loth

Petroleum  S p irits

Veedol Medium Cup Grease

No. 22 Bare Tinned Copper W ire

Spare Cleaning Brushes

Toothpicks, Hardwood, F la t at 
One End and Pointed a t the Other

TEST APPARATUS

35-C Test Set

3.002 Rem oval o f B a tte ry  Fuse S upp ly ing  
C lu tch  M agnet C u rren t —  When neces­

sary to prevent interference due to the energiz­
ing  o f the c lu tch  magnet w h ile  checking or read- 
j  usting to meet the requirements specified herein, 
remove the ba tte ry  fuse which supplies cu rren t 
to  the c lu tch  magnet.
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3. ADJUSTING PROCEDURES 

3.001 List of Tools, Gauges, Materials and Test 
Apparatus 

CODE NO. 

TOOLS 

203 

206 

207 

DESCRIPTION 

Index Wheel Holder 

Screw-driver - 30° Offset 

Screwdriver - 90° Off set 

215 Spring Adjuster 

218-B (or "A" Cam Short-Circuiting Tool 
the re-
placed 218) 

235 

236 

256 

Spring Adjuster 

Wrench - 9/16" Hex. Open-end 
Offset 

Spring Adjuster 

295 Wrench- 5/16" Bristo Set Screw 

353-B or Lubricator 
the re-
placed 353) 

354 Cam Locating Tool 

419-A 

433-A 

434-A 

435-A 

462-A 

KS-5402 

KS-6015 

Test Connector and WlM Cord 
Equipped with 360 Type Tool 

Motor Floor Stand and 
Swivel Yoke 

Motor Ladder Bracket 

Vacuum Head 

Spring Adjuster 

1/8 H.P. Motor 

Duck-bill Pliers 

KS-6263 (or Wrench- 9/32" Hex. Socket 
the replaced 
R-1977) 

KS-6320 

KS-6851 

R-2142 

Orange Stick 

Flexible Shaft 

Adjuster 

No. 5 Sturtevant Vacuum Cleaner 
( or its equivalent) 

No. 4 Artists' Sable Rigger Brush 

CODE NO. 

TOOLS 

GAUGES 

ISS 2-D, SECTION 163-605-701 

DESCRIPTION 

Brush - 1/ 4" Round 

Bell System Cabinet Screw-driver 
-3-1/2" per AT&TCo Drawing 
46x40 

Bell System Regular Screw-driver 
-4" per AT&TCo Drawing 
46x34 

Bell System P-Long Nose Pliers 
-6-1/2" per AT&T Co Drawing 
46x56 

62-B (or the 0-700 Gram Gauge 
replaced 62) 

66-D (or the Thickness Gauge Nest 
replaced 
66-C) 

68-B (or the 70-0-70 Gram Gauge 
replaced 68) 

74-D (or the Thickness Gauge Nest 
replaced 
74-C) 

MATERIALS 

KS-2245 

KS-2423 

KS-7860 

Oil 

Cloth 

Petroleum Spirits 

Veedol Medium Cup Grease 

TEST APPARATUS 

No. 22 Bare Tinned Copper Wire 

Spare Cleaning Brushes 

Toothpicks, Hardwood, Flat at 
One End and Pointed at the Other 

35-C Test Set 

3.002 Removal of Battery Fuse Supplying 
Clutch Magnet Current - When neces­

sary to prevent interference due to the energiz­
ing of the clutch magnet while checking or read­
justing to meet the requirements specified herein, 
remove the battery fuse which supplies current 
to the clutch magnet. 
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3.003 M ethods o f R o ta tin g  In te rru p te rs  E lec­
tr ic a lly —  Nos. 157-A , 157-B , 157-D  and 

157-E In te rru p te rs

(a) The No. 218-B “ A ”  cam short-c ircu iting  
tool may be used to cause the in te rru p te r 

to  ro ta te  except when cleaning “ A ”  cams as 
covered in  procedure 8.01 (9). A p p ly  the tool 
between the “ A ”  cam and the “ A ”  springs to 
cause the in te rru p te r to ro tate  as indicated 
fo r  sequence switches in  F ig . 14.

Fig. 15 —Method of Rotating Interrupters 
Electrically by Means of the No. 
419-A Test Connector and W1M 
Cord Equipped with 360 Type Tool

Fig. 14 —Method of Rotating Interrupters Electrically 
by Means of the No. 218-B “ A”  Cam Short 
Circuiting Tool

(b) To ro tate  the in te rru p te r by means o f the 
No. 419-A test connector and the W 1M 

cord equipped w ith  a 860 type tool, connect 
the No. 419-A test connector to  the “ A ”  cam 
ro lle r  spring and connect the suspender c lip  
o f the W 1M cord to ground as indicated in  
F ig. 15.

3.01 C leaning (Reqt 2.01)

(1) In te rru p te r Fram e, Gear H ousing, Pole 
Pieces, and C over: Clean the fram e o f the 

in te rrup te r, the gear housing, pole pieces, and 
cover w ith  a moistened KS-2423 clo th  before 
cleaning the cams. Moisten the cloth by dip­
p ing  a sm all portion  (about one inch) o f i t  in  
w ater and then crum p ling  i t  up in  the hands 
u n til the m oisture has been d istribu ted  to  a ll 
sections o f the cloth.

(2) P u ls ing  C ontacts: Clean the puls ing  con­
tacts in  accordance w ith  the section cover­

ing  cleaning o f re la y  contacts and parts.

(3) D riv in g  and D riven  Gear T ee th : Remove 
the gear housing over the gears w ith

the 3-1/2-inch cabinet screwdriver and ex­
amine the gears.

(4) I f  the gears are coated w ith  d ir t  o r excess 
grease, clean them w h ile  ro ta tin g  w ith

the 1/4-inch round brush dipped in  KS-7860 
petroleum  sp irits . Take care to protect the 
other apparatus w h ile  the cleaning is in  prog­
ress and to prevent the brush being caught 
in  the gears. A llo w  the gears to d ry, then 
re lubrica te  them in  accordance w ith  procedure
3.02 and 3.03(19).

(5) Replace the gear housing over the gears.

(6) Scrubbing and S couring Cam s: Scrub
or scrub and scour cams as covered in

Section 069-601-801.
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3.003 Methods of Rotating Interrupters Elec­
trically-Nos. 157-A, 157-B, 157-D and 

157-E Interrupters 

(a) The No. 218-B "A" cam short-circuiting 
tool may be used to cause the interrupter 

to rotate except when cleaning "A" cams as 
covered in procedure 3.01 (9). Apply the tool 
between the "A" cam and the "A" springs to 
cause the interrupter to rotate as indicated 
for sequence switches in Fig. 14. 

"A" Cam 

"A" Springs 

-----No. 218-B "A" 
Cam Short Cir­
cuiting Tool 

Fig. 14 - Method of Rotating Interrupters Electrically 
by Means of the No. 218-B "A" Cam Short 
Circuiting Tool 

(b) To rotate the interrupter by means of the 
No. 419-A test connector and the WlM 

cord equipped with a 360 type tool, connect 
the No. 419-A test connector to the "A" cam 
roller spring and connect the suspender clip 
of the WlM cord to ground as indicated in 
Fig. 15. 

3.01 Cleaning (Reqt 2.01) 

(1) Interrupter Frame, Gear Housing, Pole 
Pieces, and Cover: Clean the frame of the 

interrupter, the gear housing, pole pieces, and 
cover with a moistened KS-2423 cloth before 
cleaning the cams . Moisten the cloth by dip­
ping a small portion (about one inch) of it in 
water and then crumpling it up in the hands 
until the moistur e has been distributed to all 
sections of the cloth. 
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No. 419-A Test 
Connector--------, 

360 Type Tool 

WlM Cord---, 

"A" Cam Roller 
Spring 

Fig. 15 - Method of Rotating Interrupters 
Electrically by Means of the No. 
419-A Test Connector and WlM 
Cord Equipped with 360 Type Tool 

(2) Pulsing Contacts: Clean the pulsing con­
tacts in accordance with the section cover­

ing cleaning of relay contacts and parts. 

(3) Driving and Driven Gear Teeth: Remove 
the gear housing over the gears with 

the 3-1/ 2-inch cabinet screwdriver and ex­
amine the gears. 

( 4) If the gears are coated with dirt or excess 
grease, clean them while rotating with 

the 1/ 4-inch round brush dipped in KS-7860 
petroleum spirits. Take care to protect the 
other apparatus while the cleaning is in prog­
ress and to prevent the brush being caught 
in the gears. Allow the gears to dry, then 
relubricate them in accordance with procedure 
3.02 and 3.03 (19). 

(5) Replace the gear housing over the gears. 

(6) Scrubbing and Scouring Cams: Scrub 
or scrub and scour cams as covered in 

Section 069-601-801. 

• 
• 
• 

• 

• 
• 
• 
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[3.02 O peration o f “ A ”  Cam R o lle r (Reqt 2.02) 
[3.03 L ub rica tio n  (Reqt 2.03)

“ A "  Cam R o lle r

(1) Before a ttem pting  to clean o r lubricate 
the “ A ”  cam ro lle r  bearings, make a nest

o f KS-2423 clo th  fo r  the cam ro lle r  so tha t 
there w il l  be no poss ib ility  o f the liq u id  being 
flipped elsewhere. This can be done by fo ld ­
ing the clo th  several times lengthwise and in ­
serting  one side o f the fo lded cloth between 
the cam ro lle r  and the cam. Loop the cloth 
under the cam ro lle r  and, hold ing  the cam 
ro lle r  free, w o rk  the clo th  to the back o f the 
sw itch and a t the same tim e w ork i t  upward 
so th a t the ro lle r  is in  the bottom o f the loop.

(2) I f  the “ A ”  cam ro lle r  binds, and dust 
or a gum m y substance adheres to the

bearings, flush the bearings thorough ly  w ith  
petroleum sp irits  applied w ith  the No. 4 
a rtis ts ’ sable rigger brush. Take any addi­
tiona l precautions as m ay be required to pre­
vent the petroleum sp irits  fro m  sp la tte ring  on 
the adjacent apparatus. A fte r  the bearings 
have been tho rough ly  cleaned w ith  petroleum 
sp irits  a llow  them to  d ry  and then re lubricate  
as fo llow s :

(3) A p p ly  one drop o f KS-2245 o il to the top 
o f the ro lle r  w ith  a piece o f No. 22 bare

tinned copper wire.

(4) W ipe o ff any excess o il th a t may have 
crept onto the outer surface o f the ro lle r

o r the “ A ”  cam, w ith  KS-2423 cloth.

(5) Remove the nest o f cloth fro m  beneath 
the “ A ”  cam ro lle r.

Cam S h a ft Bearings

(6) When the cam sha ft bearings require lu ­
brication, use the No. 353-B lubrica to r.

Before doing any lubrica ting , examine the 
lubrica to r, see th a t i t  is fille d  and w ork ing  
properly. I f  the lu b rica to r fa ils  to e ject the 
lub rican t p roperly  when the piston is de­
pressed, i t  is an ind ication  th a t the too l is 
e ither em pty or th a t there is an a ir  pocket 
beneath the plunger. In  th is  case i t  w i l l  be 
necessary e ither to re f il l the tool or to remove 
the a ir  pocket as covered in  (12).

(7) To f i l l  the lu b ric a to r unscrew the nozzle 
fro m  the reservoir. Then w ith  the 3 -1 /2"

cabinet screw-driver, remove the screw im m edi­

a te ly  above. Remove the cap fro m  the rear o f  
the reservoir, g rip  the r ib  in  the center o f the 
p lug  in  the reservoir w ith  the long nose pliers 
and exert a p u ll on the p lug  to w ithd raw  i t  
fro m  the reservoir.

(8) See th a t the Veedol medium cup grease 
is in  a container having a m in im um  depth

equal to  the length o f the reservoir o f the 
lub rica to r. Take care th a t the a ir  bubbles have 
been worked fro m  the grease and th a t the 
top surface is approxim ate ly fla t.

(9) Place the rear end o f the reservoir on top 
o f the grease and depress the lu b rica to r

u n til a ll o f the a ir has been fo i’ced from  the 
reservoir through the screw hole a t the top 
and the grease starts to come out.

(10) Replace the screw and the nozzle, w ith ­
draw the lub rica to r fro m  the grease and

wipe o ff the excess lubricant. Place the p lug 
in  the reservoir w ith  the r ib  out and, w hile  
app ly ing  pressure to the plug, operate the 
p lunger repeatedly. This w il l  e ject enough lu ­
b rican t to a llow  space fo r  the p lug  as w e ll 
as remove any a ir  bubbles th a t may be trapped 
a t the nozzle end o f the lub rica to r.

(11) Replace the cap and tigh ten  i t  against 
the plug.

(12) To remove a ir  pocket remove the cap and 
apply pressure to  the p lug  as covered

in  (10), a t the same tim e operating the p lunger 
u n til grease begins to flow again.

(13) A pp lica tio n  o f L u b ric a n t: In  order to 
lubricate the c lu tch end o f the cam shaft

assembly, loosen the s tirru p  set screw w ith  
the 4" regu la r screw-driver o r w ith  the KS-6263 
wrench, depending on whether or not the set 
screw has a slotted o r a hexagonal head, and 
s h ift the cam sha ft assembly to the r ig h t ju s t 
suffic iently to a llow  the insertion o f the noz­
zle o f the No. 353-B lub rica to r. Then s lig h tly  
re tighten the s tirru p  set screw. Rest the end 
o f the nozzle against the bearing surface o f 
the cam sha ft and depress the piston to the end 
o f its  stroke. Then release the piston.

(14) In  removing the lub rica to r, draw  the 
nozzle over the bearing surface o f the

cam sha ft so th a t the lub rica n t w il l  be de­
posited on the bearing surface.
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f;.02 Operation of "A" Cam Roller (Reqt 2.02) 
~.03 Lubrication (Reqt 2.03) 

"A" Cam Roller 

(1) Before attempting to clean or lubricate 
the "A" cam roller bearings, make a nest 

of KS-2423 cloth for the cam roller so that 
there will be no possibility of the liquid being 
flipped elsewhere. This can be done by fold­
ing the cloth several times lengthwis e and in­
serting one side of the folded cl,oth between 
the cam roller and the cam. Loop the cloth 
under the ca m roller and, holding the cam 
roller free, work the cloth to the back of the 
switch and at the same time work it upward 
so that the roller is in the bottom of the loop. 

(2) If the "A" cam roller binds, and dust 
or a gummy substance adheres to the 

bearings, flush the bearings thoroughly with 
petroleum spirits applied with the No. 4 
artists' sable rigger brush. Take any addi­
tional precautions as may be required to pre­
vent the petroleum spirits from splattering on 
the adjacent apparatus. After the bearings 
have been thoroughly cleaned with petroleum 
spirits allow them to dry and then relubricate 
as follows: 

(3) Appl y one drop of KS-2245 oil to the top 
of the roller with a piece of No. 22 bare 

tinned copper wire. 

( 4) Wipe off any excess oil that may have 
crept onto the outer surface of the roller 

or the "A" cam, with KS-2423 cloth. 

(5) Remove the nest of cloth from beneath 
the "A" cam roller. 

Cam Shaft Bearings 

(6) When the cam shaft bearings require lu-
brication, use the No. 3€>3-B lubricator. 

Before doing any lubricating- , examine the 
lubricator, see that it is filled and working 
properly. If the lubricator fails to eject the 
lubri cant properly when the piston is de­
pressed, it is an indication that the tool is 
either empty or that there is an air pocket 
beneath the plunger. In this case it will be 
necessary either to refill the tool or to remove 
the air pock et as covered in (12). 

(7) To fill the lubricator uns crew the nozzle 
from the reservoir. Then with the 3-1/ 2" 

cabinet scr ew-driver, remove the screw _immedi-

ISS 2-D, SECTION 163-605-701 

ately above. Remove the cap from the rear of 
the reservoir, grip the rib in the center of the 
plug in the reservoir with the long nos e pliers 
and exert a pull on the plug to withdraw it 
from the reservoir. 

(8) See that the Veedol medium cup grease 
is in a container having a minimum depth 

equal to the length of the reservoir of the 
lubricator. Take care that the air bubbles have 
been worked from the grease and that the 
top surface is approximately flat. 

(9) Place the rear end of the reservoir on top 
of the grease and depress the lubricator 

until all of the air has been forced from the 
reservoir through the screw hole at the top 
and the grease starts to come out. 

(10) Replace the screw and the nozzle, with-
draw the lubricator from the grease and 

wipe off the excess lubricant. Place the plug 
in the reservoir with the rib out and, while 
applying pressure to the plug, operate the 
plunger repeatedly. This will eject enough lu­
bricant to allow space for the plug as well 
as remove any air bubbles that may be trapped 
at the nozzle end of the lubricator . 

(11) Replace the cap and tighten it against 
the plug. 

(12) To remove air pocket remove the cap and 
apply pressure to the plug as covered 

in (10), at the same time operating the plunger 
until grease begins to flow again. 

(13) Application of Lubricant: In order to 
lubricate the clutch end of the cam shaft 

assembly, loosen the stirrup set screw with 
the 4" regular screw-driver or with the KS-6263 
wrench, depending on whether or not th e set 
screw ha s a slotted or a hexagonal head , and 
shift th e cam shaft assembly to the right ju st 
sufficient ly to allow the insertion of the noz­
zle of the No. 353-B lubri cator. Then slightly 
retighten the stirrup set screw. Rest the end 
of th e nozzle against the bearing surface of 
the cam shaft and depress the piston to the end 
of its stroke . Then re lease the piston. 

(14) In removing t he lubri cator, draw th e 
nozzl e over the bearing surface of the 

cam shaft so that the lubr icant will be de­
posited on the bearing surface . 
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Fig. 18 —Method of Lubricating Interrupter Cam 
Shaft Bearing at the Stirrup End with the 
No. 353-B Lubricator

(15) A pp ly  the lub rican t also to  the bearing 
surfaces o f the bearing p in a t the s t ir ­

rup  end o f the in te rru p te r in  the manner 
shown in Fig. 18.

(16) A fte r  the cam sha ft bearings have been 
lubricated, reset the bearing pin and

tigh ten  the s tirru p  set screw, m aking sure tha t 
the cam shaft assembly is le f t  w ith o u t end 
play.

D riven  Gear S ha ft Bearings

(17) Depress the self-closing o il hole cover 
w ith  a toothpick, and app ly fo u r drops

o f KS-2245 oil w ith  a piece o f No. 22 bare 
tinned copper w ire  to each bearing. W ipe off 
any o il th a t may have been spilled on the gear 
housing w ith  KS-2423 cloth.

D riv in g  and D riven Gear Teeth

(18) Remove the gear housing w ith  the 3-1/2" 
cabinet screw-driver.

(19) A pp ly  Veedol medium cup grease w ith  
the 1 /4 " round brush as fo llo w s : T ho r­

oughly saturate the brush w ith  the cup grease

but wipe o ff the excess grease on the surface 
o f the brush by a ro ta ry  m otion o f the brush 
on the side o f the container. Then, w h ile  the 
gears are ro ta ting , pa in t the grease onto the 
teeth o f the d riv ing  gear by short up and down 
strokes and onto the teeth o f the driven gear 
by short, transverse strokes. When no more 
grease can be freed fro m  the brush, f i l l  i t  once 
more w ith  the grease and repeat the above 
operation. Then wipe off the excess grease tha t 
may ooze out a t the sides o f the gears w ith  a 
sm all piece o f KS-2423 clo th  and replace the 
gear housing. Take care to prevent the cloth 
or brush being caught in  the gears.

3.04 Record o f L ub rica tio n  (Reqt 2.04)
(No Procedure)

3.05 O peration o f the D riven Gear S h a ft
(Reqt 2.05) (No Procedure)

3.06 M eshing o f Gears (Reqt 2.06)

(1) Remove the gear housing w ith  the 3-1/2" 
cabinet screw-driver and examine the gears 
fo r  th e ir proper alignment.

(2) I f  the gears do not line up properly, loosen 
the B ris to  set screws ho ld ing  the d riv in g

gear to the vertica l drive sha ft w ith  a No. 295 
wrench and slide the gear up o r down, as re­
quired, u n til the teeth o f the d riv in g  and 
driven gears engage true fo r  th e ir entire 
length.

(3) I t  may also be necessary to  s h ift the in te r­
ru p te r in  a horizonta l d irection in  order

to meet th is requirement. To do this, firs t, 
s lig h tly  loosen the m ounting screws w ith  the 
4 " regu la r screw-driver and then tap the in te r­
ru p te r in to  the correct position.

(4) A fte r  the requirement is met be sure the 
in te rru p te r m ounting screws and the

B ris to  set screws are set up tig h t.

3.07 E nd P la y  o f Cam S ha ft (Reqt 2.07)
3.08 P o in te r A d jus tm en t (Reqt 2.08)

(1) To check the end p lay o f the cam shaft 
grasp the index wheel and a ttem pt to

move the cam shaft sidewise.

(2) I f  end p lay o f the cam shaft is detected, 
o r i f  the pointer is not p roperly  located, loosen 
the s tirru p  set screw s lig h tly  w ith  the 4" 
regu la r screw-driver o r the KS-6263 wrench,
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~--Stirrup Set Screw 

.------Bearing Pin 

but wipe off the excess grease on the surface 
of the brush by a rotary motion of the brush 
on the side of the container. Then, while the 
gears are rotating, paint the grease onto the 
teeth of the driving gear by short up and down 
strokes and onto the teeth of the driven gear 
by short, transverse strokes. When no more 
grease can be freed from the brush, fill it once 
more with the grease and repeat the above 
operation. Then wipe off the excess grease that 
may ooze out at the sides of the gears with a 
small piece of KS-2423 cloth and replace the 
gear housing . Tak e care to prevent the cloth 
or brush being caught in the gears. 

3.04 Record of Lubrication (Reqt 2.04) 
(No Procedure) 

,__ ___ cap 3.05 Operation of the Driven Gear Shaft 

Fig. 18 - Method of Lubricating Interrupter Cc1m 
Shaft Bearing at the Stirrup End with the 
No. 353-8 Lubricator 

(15) Apply the lubricant also to the beariug 
surfaces of the bearing pin at the stir­

rup end of the interrupter in the manner 
shown in Fig. 18. 

(16) After the cam shaft bearings have beien 
lubricated, reset the bearing pin and 

tighten the stirrup set screw, making sure that 
the cam shaft assembly is left without end 
play. 

Driven Gear Shaft Bearings 

(17) Depress the self-closing oil hole cover 
with a toothpick, and apply four drops 

of KS-2245 oil with a piece of No. 22 bare 
tinned copper wire to each bearing. Wipe off 
any oil that may have been spilled on the gear 
housing with KS-2423 cloth. 

Driving and Driven Gear Teeth 

(18) Remove the gear housing with the 3-1/:2" 
cabinet screw-driver. 

(19) Apply Veedol medium cup grease with 
the 1/4" round brush as follows: Thor­

oughly saturate the brush with the cup grease 
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(Reqt 2.05) (No Procedure) 

3.06 Meshing of Gears (Reqt 2.06) 

(1) Remove the gear housing with the 3-1/ 2" 
cabinet screw-driver and examine the gears 
for their proper alignment. 

(2) If the gears do not line up properly, loosen 
the Bristo set screws holding the driving 

gear to the vertical drive shaft with a No. 295 
wrench and slide the gear up or down, as re­
quired, until the teeth of the driving and 
driven gears engage true for their entire 
lengt h. 

(3) It may also be necessary to shift the inter-
rupter in a horizontal direction in order 

to meet this requirement. To do this, first, 
slightly loosen the mounting screws with the 
4" regular screw-driver and then tap the inter­
rupter into the correct position. 

( 4) After the requirement is met be sure the 
interrupter mounting screws and the 

Bristo set screws are set up tight. 

'3.07 
~08 

End Play of Cam Shaft (Reqt 2.07) 
Pointer Adjustment (Reqt 2.08) 

(1) To check the end play of the cam shaft 
grasp the index wheel and attempt to 

move the cam shaft sidewise. 

(2) If end play of the cam shaft is detected, 
or if the pointer is not properly located, loosen 
the stirrup set screw slightly with the 4" 
regular screw-driver or the KS-6263 wrench, 

• 
• 
• 

• 
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depending on whether or not the screw has a 
slotted or hexagonal head. Locate the pointer 
as required and press the bearing pin w ith  the 
finger tow ard the le f t  so as to remove a ll end 
p lay and tigh ten  the s tirru p  set screw. In  
m aking this ad justm ent place ju s t sufficient 
pressure on the bearing p in  to remove a ll end 
p lay when the s tirru p  set screw is tightened, 
as excessive pressure m ay introduce bind.

3.09 A rm a tu re  A ir-G ap  w ith  M agnet Deener­
gized (Reqt 2.09)

3.TO A lig nm en t o f A rm a tu re  and D riv in g  Disc 
~  (Reqt 2.10)

(1) I f  ad justm ent is made fo r  one o f these 
requirements i t  w il l  be necessary to check

fo r  the other since the adjustm ent o f both o f 
these requirements is dependent upon the set­
tin g  o f position o f the back stop prongs. Use 
the No. 66-D gauge fo r  checking the arm ature 
airgap.

(2) In  ad jus ting  the arm ature fo r  its  proper 
position, adj ust the back stop prongs w ith

the KS-6015 duck-b ill p lie rs at a point near the 
in te rru p te r spindle. In  m aking th is a d jus t­
ment, check to see tha t the arm ature touches 
a ll three o f the back stop prongs and also tha t 
the gaps between the arm ature and each o f the 
two pole pieces are approxim ate ly equal. A lso 
check the tension o f the arm ature spring as 
covered in  procedure 3.11 and ascertain tha t 
the tension is w ith in  the specified lim its .

3.11 Tension o f A rm a tu re  S pring  (Reqt 2.11)

(1) Check the tension o f the arm ature springs 
by measuring the pressure o f the arm a­

tu re  against each back stop prong w ith  the 
No. 68-B gauge. I f  the requirem ent is not met, 
retension the arm ature springs.

(2) In  retensioning the arm ature spring ad­
ju s t each prong close to the in te rru p te r

spindle w ith  the duck-b ill pliers. Make an e f­
fo r t  to  give the springs a un ifo rm  tension.

3.12 Operate C u rren t fo r C lu tch  M agnet
(Reqt 2.12)

(1) Connect ground to the inner end o f the 
w ind ing  o f the clutch magnet through the 

No. 35-C test set. The inner end o f the w ind ing  
is connected to the upper o f the two term ina ls 
on the clutch magnet.

(2) Regulate the test set resistance u n til the 
specified cu rren t is obtained. I f  the clutch 

arm ature  fa ils  to operate on the specified cur­
ren t check the arm ature air-gap (requirement 
2.09) and the tension o f the arm ature springs 
(requirem ent 2.11). Make any corrections 
necessary and again see i f  the clutch magnet 
arm ature w il l  operate. I f  the arm ature s t i l l  
fa ils  to operate on the read just cu rren t value 
specified i t  w il l  be necessary to w ork to the 
m in im um  values o f “ gap”  and “ tension”  as 
covered in  requirements 2.09 and 2.11, respec­
tive ly .

3.13 “ A ”  Cam R o lle r Pressure (Reqt 2.13)
(1) I f  the “ A ”  cam ro lle r  pressure is not 

w ith in  the specified lim its , apply the 
No. 215 ad juste r to the “ A ”  cams ro lle r spring 
as shown in  Fig. 19 and retension the ro lle r  
spring to meet the read jus t pressure lim its .

Fig. 19-M ethod of Using the No. 215 “ A”  Cam 
Roller Spring Adjuster

3.14 Contact S pring  Pressure (Reqt 2.14)
(1) I f  the contact spring pressure is not 

w ith in  the specified lim its ,, read just the
springs as fo llow s : Rotate the cam sha ft as­
sembly u n til the spring  or springs a t fa u lt  
rest on the metal p a rt o f the contact cam.
(2) Readjust the outer springs w ith  the 

No. 256 ad juste r applied as shown in
F ig . 20 and the inner springs w ith  the No. 235 
ad juste r applied as shown in F ig . 21. A d ju s t 
close to the point where the spring leaves the 
assembly clam ping plates and insulators.
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depending on whether or not the screw has a 
slotted or hexagonal head. Locate the pointer 
as required and press the bearing pin with the 
finger toward the left so as to remove all end 
play and tighten the stirrup set screw. In 
making this adjustment place just sufficient 
pressure on the bearing pin to remove all end 
play when the stirrup set screw is tightened, 
as excessive pressure may introduce bind. 

Armature Air-Gap with Magnet Deener­
gized (Reqt 2.09) 
Alignment of Armature and Driving Disc 
(Reqt 2.10) 

(1) If adjustment is made for one of these 
requirements it will be necessary to check 

for the other since the adjustment of both of 
these requirements is dependent upon the set­
ting of position of the back stop prongs. Use 
the No. 66-D gauge for checking the armature 
airgap. 

(2) In adjusting the armature for its proper 
position, adjust the back stop prongs with 

the KS-6015 duck-bill pliers at a point near the 
interrupter spindle. In making this adjust­
ment, check to see that the armature touches 
all three of the back stop prongs and also that 
the gaps between the armature and eac h of the 
two pole pieces are approximately equal. Also 
check the tension of the armature spring as 
covered in procedure 3.11 and ascertain that 
the tension is within the specified limits. 

3.1 t Tension of Armature Spring (Reqt 2.11) 

(1) Check the tension of the armature springs 
by measuring the pressure of the arma­

ture against each back stop prong with the 
No. 68-B gauge. If the requirement is not met, 
retension the armature springs. 

(2) In retensioning th e armature spring ad­
just each prong close to the interrupter 

spindle with the duck-bill pliers. Make an ef­
fort to give the springs a uniform tension. 

3.12 Operate Current for Clutch Magnet 
(Reqt 2.12) 

(1) Connect ground to the inner end of the 
winding of the clutch magnet through the 

No. 35-C test set. The inner end of the winding 
is connected to the upper of the two terminals 
on the clutch magnet. 
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(2) Regulate the test set r es istanc e until the 
specified current is obtained. If the clutch 

armature fails to operate on the specified cur­
rent check the armature air-gap (requirement 
2.09) and the tension of the armature springs 
(requirement 2.11). Make a{ly corrections 
necessary and again see if the clutch magnet 
armature will operate. If the armature still 
fails to operate on the readjust current value 
specified it will be necessary to work to the 
minimum values of "gap" and "tension" as 
covered in requirements 2.09 and 2.11, respec­
tively. 

3.13 "A" Cam Roller Pressure (Reqt 2.13) 

(1) If the "A" cam roller pressure is not 
within the specified limits, apply the 

No. 215 adjuster to the "A" cams roller spring 
as shown in Fig. 19 and retension the roller 
spring to meet the readjust pressure limits. 

~--"A" Cam 
Roller Spring 

"A" Cam 

Fig. 19 - Method of Using the No. 215 "A" Cam 
Roller Spring Adjuster 

3.14 Contact Spring Pressure (Reqt 2.14) 

(1) If the contact spring pressure is not 
within th e specifi ed limits, . readjust the 

springs as follows: Rotate the cam shaft as­
sembly until the spring or springs at fault 
re st on th e metal part of the contact cam. 

(2) Readjust the outer springs with the 
No. 256 adjuster applied as shown in 

Fig. 20 and th e inner springs with the No. 235 
adjuster applied as shown in Fig. 21. Adjust 
clos e to the point wh ere th e spring leav es the 
assembly clamping plates and insulators. 
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Fig. 20 —Method of Using the No. 256 Adjuster in 
Adjusting Outer Contact Springs

Fig. 21 — Method of Using the No. 235 Adjuster in 
Adjusting Inner Contact Springs

(3) In  read jus ting  springs take care not to 
a lte r the effective length o f the spring or

to a lte r the angle a t which the spring  meets 
the contact cam suffic iently to change the 
re la tive  position o f the contacting edge o f the 
spring  w ith  respect to the associated contact 
cam. See F ig . 22.

(4) Before ad jus ting  the contact spring pres­
sure on a s p lit  contact spring, make sure

th a t both prongs o f the spring  leave a contact 
cam cu ttin g  approxim ate ly sim ultaneously 
when the in te rru p te r is ro tated s low ly  by 
hand. Correct the m isalignm ent by ad jus ting

the tips o f the contact spring  w ith  the 
No. 462A ad juste r as shown in  F ig . 23. A d ju s t 
the prongs so th a t the angle a t which the tips 
o f the springs make contact w ith  the contact 
cam is approxim ate ly 45 degrees. The slots 
in  the ad jus te r are a t an angle o f 45 degrees 
to  the contact cam when the handle o f the ad­
ju s te r is para lle l to the contact cam. In  a d jus t­
ing  an inner prong, move the spring  away fro m  
the contact cam to place the spring  ad juste r 
on the inner prong. In  case the two prongs 
are out o f a lignm ent, a d jus t the prongs as 
covered in  (5) or (6), tak ing  care to m ain ta in  
th is  45-degree angle. Make sure th a t require­
ments 2.18, 2.19, and 2.20 are met.

(5) To check fo r  p a rt (c) o f the requirem ent 
on an outer contact spring, app ly the 

KS-6320 orange stick back o f the s lo t in  the 
spring, push the spring away fro m  the contact 
cam and observe whether the two prongs leave 
the contact cam at approxim ate ly the same 
tim e. In  checking the requirem ent on an inner 
spring, the No. 235 ad juste r may be used to 
push the spring away fro m  the contact cam. I f  
the requirem ent is not met because o f the m is­
a lignm ent o f the prongs, ad jus t the ind iv idua l 
prongs as required w ith  the No. 462A  adjuster. 
Take care to  apply the ad juste r a t least 1 /8  
inch in  fro n t o f the base o f the s lo t because 
o f the danger o f breaking the prongs. I f  the 
requirem ent is not met because o f a tw is t in  
the spring, app ly the No. 256 ad jus te r close

C o rre c t 
P o s it io n  
o f  S p r in g

Im a g in a ry
R eferenoe
L in e

Fig. 22 -  Relative Position of the Contacting Edge 
of the Spring with Respect to the Associ­
ated Cam
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Ho. 256 A4juater 

ouier 
c011iact 
Spring 

Fig. 20 - Method of Using the No. 256 Adjuster in 
Adjusting Outer Contact Springs 

No. 235 Adjuster 

Fig. 21 - Method of Using the No. 235 Adjuster in 
Adjusting Inner Contact Springs 

(3) In readjusting springs take care not to 
alter the effective length of the spring or 

to alter the angle at which the spring meets 
the contact cam sufficiently to change the 
relative position of the contacting edge of the 
spring with respect to the associated contact 
cam. See Fig. 22. 

(4) Before adjusting the contact spring pres-
sure on a split contact spring, make sure 

that both prongs of the spring leave a contact 
cam cutting approximately simultaneously 
when the interrupter is rotated slowly by 
hand. Correct the misalignment by adjusting 
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the tips of the contact spring with the 
No. 462A adjuster as shown in Fig. 23. Adjust 
the prongs so that the angle at which the tips 
of the springs make contact with the contact 
cam is approximately 45 degrees. The slots 
in the adjuster are at an angle of 45 degrees 
to the contact cam when the handle of the ad­
juster is parallel to the contact cam. In adjust­
ing an inner prong, move the spring away from 
the contact cam to place the spring adjuster 
on the inner prong. In case the two prongs 
are out of alignment, adjust. the prongs as 
covered in (5) or (6), taking care to maintain 
this 45-degree angle. Make sure that require­
ments 2.18, 2.19, and 2.20 are met. 

(5) To check for part (c) of the requirement 
on an outer contact spring, apply the 

KS-6320 orange stick back of the slot in the 
spring, push the spring away from the contact 
cam and observe whether the two prongs leave 
the contact cam at approximately the same 
time. In checking the requirement on an inner 
spring, the No. 235 adjuster may be used to 
push the spring away from the contact cam. If 
the requirement is not met because of the mis­
alignment of the prongs, adjust the individual 
prongs as required with the No. 462A adjuster. 
Tak e care to apply the adjuster at least 1/ 8 
inch in front of the base of the slot because 
of the danger of breaking the prongs. If the 
requirement is not met because of a twist in 
the spring, apply the No. 256 adjuster close 

Contact Spring 

Incorrect 
Position 
of Spring 

Correct 
Position 
or Spring 

_...,._---1.._-"' ..... --4.---Imaginary 
Reference 
Line 

Fig. 22 - Relative Position of the Contacting Edge 
of the Spring with Respect to the Associ• 
ated Cam 
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to the po in t where the spring  leaves the clam p­
ing  plates and insu la tors as shown in  F ig . 20 
and a d jus t as required. On an inner spring, 
app ly the No. 235 ad jus te r near the point 
where the spring  leaves the clam ping plates 
and insu lators as shown in  Fig. 21. Make sure 
requirem ents 2.18, 2.19, and 2.20 are met.

-----No. 462A
A d ju s te r

Fig. 23 — Method of Adjusting Prongs of Split 
Contact Springs

(6) The R-2142 a d jus te r may be used in  place 
o f the No. 462A spring ad jus te r in  equal­

iz ing  the pressure o f the two prongs as covered 
in  (5 ). To use th is ad juster, place the tapered 
offset portion  o f the tool between the two 
prongs o f the spring so th a t the offset portion  
o f the tool is about 1/4 inch in  fro n t o f the 
base o f the slot. A p p ly  a ro ta ry  motion to the 
handle o f the tool in  the d irection necessary to 
equalize the pressure.

3.15 P a ra lle lism  o f C ontact P ortion  o f Contact 
S pring  w ith  Face o f Contact Cam

(Reqt 2.15)
3.16 C learance Between A d jacen t C ontact 

S prings and Between the S prings and
F ram ew ork (Reqt 2.16)
3.17 C learance Between the In n e r S urface o f 
~  the C ontact S prings and the Heads o f the 
R ivets (Reqt 2.17)

(1) Inspect the springs fo r  para lle lism  and 
clearance and make any corrections neces­

sary by read jus ting  the outer spring w ith  the

No. 256 a d jus te r and the inner spring  w ith  
the No. 235 adjuster, tak ing  care not to pu t an 
excessive crim p in  the springs. A p p ly  these 
adjusters as shown in  Figs. 20 and 21.

(2) In  m aking these readjustm ents, take care 
not to d is tu rb  the re la tion  between the 

contact portion  o f the springs and th e ir respec­
tive contact cam cuttings.

3.18 Clearance Between Contact S pring  Edges 
and A d jace n t Edges o f Notched O ut P o r­

tions o f Contact Cams (Reqt 2.18)
3.19 Positions o f C ontact Springs w ith  Respect 

to  the Edges o f the C ontact Cams
(Reqt 2.19)
3.20 P osition  o f C ontact Springs w ith  Respect 
~  to  the Notches o f the C ontact Cams 
(Reqt 2.20)

(1) To read jus t the springs fo r  th e ir proper 
clearance and position, i t  w il l be necessary

to  s h ift the spring assembly. To do th is  loosen 
the screw which holds the assembly to the 
fram e w ith  the 4" regu la r screw-driver, s h if t  
the assembly as required and then re tighten 
the screw.

(2) To s h if t  an ind iv idua l spring, loosen the 
screw a t the rea r o f the fram e which holds

the spring assembly to the in te rru p te r fram e 
w ith  the 4" regu la r screw-driver and slide the 
spring assembly tow ard the magnet end o f the 
in te rru p te r to gain access to the assembly 
clam ping screws. S lig h tly  loosen these screws 
w ith  the No. 206 and No. 207 screw-drivers. 
I f ,  in  some instances, the assembly cannot be 
sh ifted fa r  enough to the le f t  to a llow  the 
No. 206 and No. 207 screw-drivers to engage 
the slots o f the assembly clam ping screws i t  
w il l be necessary to remove the screw or the 
screw and washer a t the rear o f the fram e 
and l i f t  the assembly u n til the screw-drivers 
can be engaged in  the slots o f the assembly 
clam ping screws.

(3) Move the spring  in  the assembly as re­
quired w ith  the long nose pliers and se­

cure ly tighten the assembly clam ping screws 
and the m ounting screw a t the rear o f the 
fram e. Check the spring to insure th a t the 
ad justm ent has not been disturbed during  the 
tigh ten ing  operation.
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to the point where the spring leaves the clamp­
ing plates and insulators as shown in Fig. 20 
and adjust as required. On an inner spring, 
apply the No. 235 adjuster near the point 
where the spring leaves the clamping plates 
and insulators as shown in Fig. 21. Make sure 
requirements 2.18, 2.19, and 2.20 are met. 

No. 462A 
Adjuster 

'---Split Contact Springs 

Fig. 23 - Method of Adjusting Prongs of Split 
Contact Springs 

(6) The R-2142 adjuster may be used in place 
of the No. 462A spring adjuster in equal­

izing the pressure of the two prongs as covered 
in (5). To use this adjuster, place the tapered 
offset portion of the tool between the two 
prongs of the spring so that the off set portion 
of the tool is about 1/ 4 inch in front of the 
base of the slot. Apply a rotary motion to the 
handle of the tool in the direction necessary to 
equalize the pressure. 

3.15 Parallelism of Contact Portion of Contact 
Spring with Face of Contact Cam 

(Reqt 2.15) 
3.16 Clearance Between Adjacent Contact 

Springs and Between the Springs and 
Framework (Reqt 2.16) 
3.17 Clearance Between the Inner Surface of 

the Contact Springs and the Heads of the 
Rivets (Reqt 2.17) 

(1) Inspect the springs for parallelism and 
clearance and make any corrections neces­

sary by readjusting the outer spring with the 
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No. 256 adjuster and the inner spring with 
the No. 235 adjuster, taking care not to put an 
excessive crimp in the springs. Apply· these 
adjusters as shown in Figs. 20 and 21. 

(2) In making these readjustments, take care 
not to disturb the relation between the 

contact portion of the springs and their respec­
tive contact cam cuttings. 

3.18 Clearance Between Contact Spring Edges 
and Adjacent Edges of Notched Out Por­

tions of Contact Cams (Reqt 2.18) 
3.19 Positions of Contact Springs with Respect 

to the Edges of the Contact Cams 
(Reqt 2.19) 
3.20 Position of Contact Springs with Respect 

to the Notches of the Contact Cams 
(Reqt 2.20) 

(1) To readjust the springs for their proper 
clearance and position, it will be necessary 

to shift the spring assembly. To do this loosen 
the screw which holds the assembly to the 
frame with the 4" regular screw-driver, shift 
the assembly as required and then retighten 
the screw . 

(2) To shift an individual spring, loosen the 
screw at the rear of the frame which holds 

the spring assembly to the interrupter frame 
with the 4" regular screw-driver and slide the 
spring assembly toward the magnet end of the 
interrupter to gain access to the assembly 
clamping screws. Slightly loosen these screws 
with the No. 206 and No. 207 screw-driver s. ~ 
If, in some instances, the assembly cannot be 
shifted far enough to the left to allow the 
No. 206 and No. 207 screw-drivers to engage 
the slots of the assembly clamping screws it 
will be necessary to remove the screw or the 
screw and washer at the rear of the frame 
and lift the assembly until the screw-drivers 
can be engaged in the slots of the assembly 
clamping screws. 

(3) Move the spring in the assembly as re-
quired with the long nose pliers and se­

curely tighten the assembly clamping screws 
and the mounting screw at the rear of the 
frame. Check the spring to insure that the 
adjustment has not been disturbed during the 
tightening operation. 
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(4) I f ,  in  read jus ting  the springs fo r  clear­
ance and position as covered in  the above

methods, the spring  assembly has been shifted, 
recheck these requirements and also 2.14 
(Contact Spring  Pressure), 2.15 (P a ra lle lism  
o f Contact P ortion  o f Contact Spring  w ith  Face 
o f Contact Capi), 2.16 (Clearance Between 
A d jacen t Contact Springs and Between the 
Springs and Fram ew ork) and 2.17 (Clearance 
Between the Inne r Surface o f the Contact 
Springs and the Heads o f the R ivets).

(5) In  read jus ting  the contact position o f the 
spring  fo r  its  proper re la tion  to the ad ja ­

cent edges o f the notched out portion  o f the 
contact cam i t  m ay be necessary to s h if t  the 
cam. To do th is, tu rn  the cam sha ft assembly 
so th a t the cam reference hole is d ire c tly  above 
the shaft, hold the cams on both sides o f the 
cam under ad justm ent and insert the p ro jec t­
ing  lug  a t the end o f the d riv in g  rod o f the 
No. 354 cam locating too l in to  th is  reference

Fig. 24 — Method of Locating Contact Cams with the 
No. 354 Cam Locating Tool

hole. B y  means o f the s lid ing  ham mer tap the 
cam in  a fo rw a rd  o r backward d irection  as 
desired. H o ld  the cams and the tool in  the 
manner shown in  F ig . 24. In  some cases i t  may 
be necessary to  loosen the clam ping n u t o f the 
cam sha ft assembly very s lig h tly , using the 
No. 236 wrench and the No. 203 index wheel 
holder as shown in  F ig . 25.

Fig. 25 -  Method of Loosening the Clamping Nut of 
the Cam Shaft Assembly

3.21 “ A ”  S pring  Clearance (Reqt 2.21)

(1) I f  upon inspection i t  is found th a t the 
position o f the spring w ith  respect to  the 

contact edge o f the “ A ”  cam is no t in  accord­
ance w ith  the requirem ent, correct the clear­
ance by read jus ting  the spring  w ith  the No. 
256 ad j uster a t the bend o f the spring  near the 
clam ping p late so as to increase o r decrease 
its  length as required.

«

SECTION 163-605-701 

(4) If, in readjusting the springs for clear-
ance and position as covered in the above 

methods, the spring assembly has been shifted, 
recheck these requirements and also 2.14 
(Contact Spring Pressure), 2.15 (Parallelism 
of Contact Portion of Contact Spring with Face 
of Contact Ca;m), 2.16 (Clearance Between 
Adjacent Contact Springs and Between the 
Springs and Framework) and 2.17 (Clearance 
Between the Inner Surface of the Contact 
Springs and the Heads of the Rivets). 

(5) In readjusting the contact position of the 
spring for its proper relation to the adja­

cent edges of the notched out portion of the 
contact cam it may be necessary to shift the 
cam. To do this, turn the cam shaft assembly 
so that the cam reference hole is directly above 
the sha.ft, hold the cams on both sides of the 
cam under adjustment and insert the project­
ing lug at the end of the driving rod of the 
No. 354 cam locating tool into this reference 

Cam Sbaft 
Assembly 

'----Contact 
Cam 

~--No. 354 
Cam 
Locating 
Tool 

Fig. 24 - Method of Locating Contact Cams with the 
No. 354 Cam Locating Tool 
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hole. By means of the sliding ham.mer tap the 
cam in a forward or backward direction as 
desired. Hold the cams and the tool in the 
manner shown in Fig. 24. In some cases it may 
be necessary to loosen the clamping nut of the 
cam shaft assembly very slightly, using the 
No. 236 wrench and the No. 203 index wheel 
holder as shown in Fig. 25. 

No. 236 
Wrench----~=--~~~~ 

No. 203 Index 
Wbeel Holder 

Fig. 25 - Method of Loosening the Clamping Nut of 
the Cam Shaft Assembly 

3.21 "A" Spring Clearance (Reqt 2.21) 

(1) If upon inspection it is found that the 
position of the spring with respect to the 

contact edge of the "A" cam is not in accord­
ance with the requirement, correct the clear­
ance by readjusting the spring with the No. 
256 adjuster at the bend of the spring near the 
clamping plate so as to increase pr decrease 
its length as required. 

• 
• 

• 

• 
• 
• 



(2) Check the springs a t th is time to insure 
th a t requirements 2.15 (P ara lle lism  o f 

Contact Portion  o f Contact Spring w ith  Face 
o f Contact Cam), 2.16 (Clearance Between 
A d jacen t Contact Spring and Between the 
Springs and Fram ew ork) and 2.17 (Clearance 
Between the Inner Surface o f the Contact 
Springs and the Heads o f the Rivets) are be­
ing  met and make any corrections necessary 
as covered in procedures 3.15, 3.16 and 3.17.

3.22 P u ls ing  C ontact S pring  Pressure
(Reqt 2.22)

3.23 P u ls ing  C ontact Separation (Reqt 2.23)

(1) In  case the puls ing springs fa il to meet 
e ither o f these requirements, remove the 

in te rru p te r and replace i t  w ith  a spare in te r­
rup ter. Make no attem pt to read jus t the 
pulsing contact springs and take great care 
in  checking them fo r  tension and gap in  order 
not to destroy the adj ustment.
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• 
• 
• 

• 

• 
• 
• 

(2) Check the springs at this time to insur e 
that requirements 2.15 (Parallelism of 

Contact Portion of Contact Spring with Fac e 
of Contact Cam), 2.16 (Clearance Between 
Adjacent Contact Spring and Between the 
Springs and Framework) and 2.17 (Clearance 
Between the Inner Surface of the Contact 
Springs and the Heads of the Rivets) are be­
ing met and make any corrections necessary 
as covered in procedures 3.15, 3.16 and 3.17 . 
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Pulsing Contact Spring Pressure 
(Reqt 2.22) 
Pulsing Contact Separation (Reqt 2.23) 

f-22 

~23 

(1) In case the pulsing springs fail to meet 
either of these requirements, remove the 

interrupter and replace it with a spare inter­
rupter. Make no attempt to readjust the 
pulsing contact springs and take great care 
in checking them for tension and gap in order 
not to destroy the adjustment. 
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