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RECIPROCATING BAR TYPE 

REQUIREMENTS AND ADJUSTING PROCEDURES 
1. GENERAL 

1.01 This section covers reciprocating bar 
type interrupters (149, 152, 160, 161, 

164, 165, 166 and 167 types). 

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

location. In this process marginal arrows 
have been omitted. 

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

ments and Definitions for additional informa­
tion necessary for the proper application of 
the requirements listed herein. 

*1.04 Asterisk: Requirements are marked with 
an asterisk (*) when to check for them 

would necessitate the dismantling or dis­
mounting of apparatus, or would affect the ad­
justment involved or other adjustments. No 
check need be made for these requirements 
unless the apparatus or part is made accessible 
for other reasons or its performance indicates 
that such a check is advisable. 

1.05 A Cam Cutting is that portion of the 
cam's periphery over which the cam 

roller passes to cause the interrupter con­
tacts to complete their function once. 

1.06 Normal Position: The operating bar is 
in the normal position when the cam 

roller is resting on that portion of the cam 
cutting nearest the center of the cam. In 
this position, all the normally closed con­
tacts are closed, and all the normally open 
contacts are open. 

1.07 Operated Position: The operating bar 
is in the operated position when the 

cam roller is resting on that portion of the 
cam cutting furthest from the center of the 
cam. In this position, all the normally 
closed contacts are open and all the normally 
open contacts are closed. 

1.08 Neutral Position: The operating bar is 
in the neutral position when the cam 

roller is resting on that portion of the cam 
cutting between the points referred to in 
normal and operated positions, upon which a 
movement of the cam in either direction will 
cause no lateral movement of the operating bar. 
In this position all normally closed and nor­
mally open contacts are open except those on 
swi tchhook (make-make) spring combinations, 
in which case the contacts of the operating 
and the No. 1 front contact springs are closed 

and the contacts of the Nos. 1 and 2 front 
contact springs are open. 

1.09 One Drop of Oil for the purpose of this 
section, is the amount of oil released 

from a piece of No. 22 bare tinned copper wire 
after it has been dipped into the oil to a 
depth of 3/4" and slowly removed or is one half 
the amount of oil discharged from the No. 552A 
oil gun when the piston is depressed to the 
limit of its stroke. 

1.10 Before stopping a drive to make any of 
the inspections or readjustments speci­

fied herein, ascertain whether it is necessary 
to make any of the associated circuits busy. 
Make circuits so affected busy in the approved 
manner. 

1.11 A spring combination of a reciprocating 
bar-type interrupter is composed of two 

or three springs mounted in a group. A spring 
combination may be mounted at either the top or 
bottom of the operating bar. 

2. REQUIREMENTS 

2.01 Cleaning 

(a) Contacts shall be cleaned, when nec-
essary, in accordance with the section 

covering cleaning of relay contacts and 
parts. 

(b) Other parts shall be cleaned when nec­
essary in accordance with approved 

procedures. 

2.02 Lubrication 

(a) Gear Teeth and Cam Bearing Surface= 
Figs. 3 (A) and 4 (A) : The gear teeth 

and the cam bearing surface shall be ade­
quately lubricated with 310-330P grease. 

(b) Cam Roller Bearing - Fig. 3 (B): The 
cam roller bearing shall be adequately 

lubricated with KS-6438 oil. When lubri­
cation is necessary, two drops of oil shall 
be applied. 

(c) Recommended Lubrication Intervals: 
After turnover, it is recommended 

that initially, the parts listed in (a) 
and (b) above be lubricated at intervals 
of one month, with the exception of the 
cam roller bearings on interrupters 
equipped with flanged rollers as shown 
in Fig. 3 in which case the interval 
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Interrupt.er .Praae 
KOWltinc Sorewa-,---------------------.1tS,.;;:;;;;;,;:::, 

71'11M--~;::::::l'1/.. 
C• Shatt 

Fig. l - 149 Type Interrupter 

Interrupter Frame 
Mounting Screws------,,=-------------------------161\ 
.Prame-------­
Cam Sbatt---ttt-t--....ji-~I 

Operating ilar 

Gear Housing Mounting Screws 

~>=:i=:s.:::=------------------Counter-Shatt Gears 

Gear Housing----~ 
Pig. 2 - 161 Type Interrupter 

shall be once in three months. These 
intervals may be extended it periodic 
inspections have indicated that local 
conditions are such ·as to insure that 
requirements will be met during the ex­
tended intervals. 

(d) The graphalloy bearings ot ,he cam 
shaft and counter-shaft require no 

lubrication. However, if squeaking is 
nob1ced between the cam gear and the 
tra.me en interrupters on which the i,i;raph­
alloy bushings do not extend beyond the 
tra.me, these parts shall be lubricated 
by placing a drop ot KS-2245 oil between 
them. 
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2.03 'ecord ot Lubrication: During the per-
od of Installation a record shall be 

kent ot the lubrication or the inter­
rupters and this record shall be turned 
over to the Telephone Ccapany with the equip­
ment. ~r no lubrication has been done it 
shall be so stated. 

2.04 Cam Roller .1uovement - Fig. 3 lC): The 
cam roller shall be l'ree rrom bind and 

shall make at least a partial revolution 
when the operating bar moves through the 
ope ra1:ed position. Gauge by eye. 

2.05 cam Roll8r Bracket Position - Fig. 3 
(ti): The upper surface ot the cam 



Oraphalloy 
Bearing 

Cam 
Sha!'t 

Cam 
Bearing 
Surface----- ........ 

011 Hole 
(Bl 

..-------cam 
Roller 

:a,.acket 

(D) 

~---Cam 
Roller 

(C) 

Pig. 3 - Cam and Roller Bracket Assembly 

Graphalloy 
Bearinc---- .... 

Counter­
Shatt-----

..-----Gear Housing 

(A) 

Fig. 4 - Gear Assembly ot 
161 Type Interrupters 

roller bracket shall be approximately par­
allel to the upper surface ot the cam. Thia 
requirement is met it there is no tendency 
ot the cam roller to move up or down on its 
abaft with the interrupter in operation. 
Gauge by eye. 

2.06 Backlash Between Gears - Fig. 5 (A): 
The backlash between the gears shall 

be kept as small as possible without causing 
the geara to bind in any position ot their 
rotation. 
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Drive 
Shatt 
Gear 

(A) 

it---Drive 
Shatt 

Pig. 5 - Gear Assembly 

Drive 
Shatt 
Gear 

Screw 

Cam 
Sh'lf't 
Gear 

Fig. 6 - Alignment of Cam Shaft and 
Vertical Drive Shatt Gears 

To check tor bind move the cam and gear 
assembly with the finger. Having checked 
tor backlash tor one position or the 
drive shaft in this manner turn the 
drive motor over by hand so as to ad­
vance the drive shaft trom one-fifth to 
one-quarter of a revolution and again 
check the play between the gears. Check 
the backlash in this manner tor one 
complete revolution ot the drivin~ Bhatt. 

2.07 Counter-shatt and Cam Shatt Movement -
Pigs,. 3 (E J and 4 (B) : The counter­

shatt and the cam shaft shall not bind in 
their bearings. This shall be detercined by 
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reel as outlined in 2.oe and shall be con­
sidered as met it in checking tor backlash 
between gears no bind is noticed. 

•2.oa Shaft and Gear Alignment 

(a) Cam Shaft and Vertical Drive Shaft 
~ - Fig. 6 (A) 

(1) The top side of the gear on the 
vertical drive shaft and the top 

side ot the cam shaft gear shall lie 
in approximately parallel planes per­
pendiculer to the axis ot the vertical 
drive shaft. 

(A) Shaft 

Counter­
shaft 

Center­
line 

Fig. 7 - Alignment of Counter­
shaft Gears 

Operating Bar 
Retractile Spring 
Mounting Screws 

l'ront Contact 
Spring------,\ 

Back Contact 
Spring 

ot 

Pig. e - Tang Engage111Bnt 
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(A) 

Bar 

To check thia, stop the drive, 
remove the gear guard or cover 
and place the R-8~50 ateel scale 
across the top side ot the upper 
gear and extend it across the 
lower gear. 

(2) The top sid~s ot the gears shall 
not be out ot alignment with each 

other in a vertical direction more 
than 1/32". This may b o checked with 
the R-8550 scale where tJJe gears mesh. 

(b ~ Horizontal Ali tt 
Gears 5 16 

u ters Onl - F g. 7 
counter-shaft end play taken up toward 
the cam shaft, a plane midway between 
the two sides of the larger camt.er-ehatt 
gear shall be within .020" of the cen­
ter-line ot the drive shaft wben measured 
at the top and bottom edges at the gear. 
Gauge by eye. 
(In general the thickness of the op­
erating spring is .020") 

(c) Vertical Ali nment ot Counter-shaft 
Gears 52 161 and 166 T nter-

ru ters Onl - F g. B - The center-
• counter-shaft shall be with­

in .020" or a plane midway between the 
two sides 01' the drive shaft gear, when 
measured at the ends ot the counter­
shaft. Gauge by eye. 
(In general the thieltness of the op­
erating spring is .020") 

2.09 Spring Tang Position 

(a) Fig. 8 (A): The operating spring 
tang shall project into the notch 

in the operating bar 
Min. - 1/32" 
Max. - Shall clear the bottom or 

the notch. 
Gauge by eye. 

(b) Fig. 8 (B)-The contact spring tang 
shall project into the notch in the 

spring stop bar 
Min. - 1/32" 
Max. - Shall clear the bottom ot 

the notch. 
Gauge by eye. 

2.10 Contact Alignment - Fig. 9 (A) - The 
point ot contact shall tall wholly 

within the boundary ot the opposing contact 
except for contacts having the same diameter, 
in which case their centers shall not be 
out of alignment more than 255~ ot the 
diameter ot the contact points. Gauge by eye. 

2.11 ~•M Pressure - All raterences J.n this 
requirement to the "operating spring 

tangs" applies to the "sprina" in the caaes 
ot 149 am 152 type interrupters. 



To cheek the presaure or the op~rating 
or contact spring against the studs 
or the sides ot the notches in the 
operating or spring stop bar apply t·he 
?!o. 68B or the No. ?OE gauge as spea1-
tied to the tang at the vertical cen­
terline as shown in Fig. 10. 

(A)--____....._ ___ _.. ___ ____. 

Fig. 9 - Contact Align:uent 

Vertical Centerline 
or Tang

7 
______ ~ 

(A)------

.__----Tang 

Contact Spring 

Fig. 10 - Point ot Measurement 
ot Tug Pnsaure 
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(a) Break fpring Combination - Fig. 11 
(A): \; th the operating bar in the 

operated position the pressure or the 
back contact spring tang against the 
side of the notch in the spring stop bar 
turther from the cam roller shall be 

Min. 87,5 grams 
Max. 112.5 grams 

Use tbe No. ?OE gauge, 

Back 
Contact 
Spring-----.. 

----Operating 
Spring 

----Spring 

Operating Bar 

Fig. 11 - Tang Pressure -

Stop 
B'lr 

Break Spring Coobination 

(b) ~alee Spring Combination 

( l) Operating Spring Tang - Fjg. 12 (A): 
With the operating barm the nor­

mal position the pressure or the op­
erating spring tang against the stud 
or side of the notch in the operating 
bar nearer the cam roller shall be 

I.!!1 - Min. 5 grams 
Max. 30 grams 

Readjust - Min. 10 grams 
Max. 30 grams 

Use the No. 68B gauge, 

Operating 
Spring-----. 

------Front 

Spring 
Stop 
Bar-----, 

Operating 
Bar-------

J'ig. l2 - Tang Pressure -

Contact 
Spring 

Kake Spriog Combination 

(2) Front Contact Spring Tang: Fig, 
l2(B) - With the operating bar in 

the normal position, the pressure of the 
front contact spring tang against the 
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side of the notch in the spring stop bar 
nearer the cam roller shall be 

Min, 25 grams 
Max. 60 grams 

Use the No. 68B gauge. 

(c) Tranerer Spring Combination 

(1) Back Contact Spring Tang - Fig. 13 
(Xj: Wltb the operating bar 1n the 

neutral position the pressure or the 
back contact spring tang against the 
sidd ot the notch in the spring stop 
bar further trom the roller shall be 

Min. 8'1.5 grams 
lfax. 112.5 grams 

Use the No. '10E gauge. 

Back 
Contact 
Spring r-,,-----Front 

Contact 
Spring 

Spring 
St.op 

Bar 

Fig. 13 -Tang Press.tre -
Transfer Spring Combination -
Dack Contact Spring 

l 2) Front Contaot Spri2f Tf?f- Fig. 14 
(A): W!tb the opera ing ar 1D the 

neutral position the pressure ot the 
rront oontact spring tang ~•inst tbe 
side or the notch 1D the spring stop 
bar nearer the cam roller shall be 

Min. 25 grams 
I.tax. 60 grams 

Use the No. 68B gauge. 

Back 
Contact 
Spring 

Spring 
Stop 
Bar 

Ope,.ating 
Bar----

Operating Spring 

.------Front 
Contact 

Spring 

Fig. 1-& -Tang Preasure -
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Traneter Spring C011bination -
Front. Contaot Spring 

(d) SWitchhook (1'ake-J4alce) Spring Com­
b1nat1ons 

(1) OperatiAf snripg Tans - Fig. 15 
(AJ: 11' th the operating bar in 

the normal position the pressure ot 
the operating spring tang against the 
stud or side of the notch in the op­
erating bar nearer the cam roller shall 
be 

Test - Min. 5 gra.ns 
- Max. 30 grams 
Readjust - Min. 10 grams 

Max. 30 grams 
Use the No. 68B gauge. 

No. l Front 
Contact Spring-, 

Sprins 
Stop 
&r 

No. 2 Front 
Contact Spring 

,----- ( H) 

Operating 
S?ring 

------Operating 
Bar 

Fig. 15 - Tang Pressure -
Swi tcbhook Spring C0111binat1cm 

(2) Noe.land 2 Front Contact Spring F\ - ilg. l5 (BJ : With the op­
era t ng ar in the normal position the 
pressure of the tront contact spring 
tang against the side ot the notoh 
in the spring stop bar nearer the o• 
roller shall be: 

Kin. 25 grams 
Max. 60 grams 

Use the No. 68B gauge. 

17 ( : -
mal position, the pressure ot the operating 
spring against the baok contact spring shall 
be: 

Kin. 10 grama 
Kaz. !50 grams 

Use the Ro. eBB gauge. 



2.13 Clearance Between Oiiaratinp: Sprlns and 
Operating Bar or Stu on ~reak and 

Transfer Sprin~ Combinations - Figs. l6 (BJ 
and 17 (B j: , 1th the operating bar in the 
normal position, the clearance between the 
operating spring and the operating bar or 
stud shall be 

Test Min •• 005" 
Jrei°aJust - Min •• 010" 

Use the No. 74D gauge. 

.Bae!( 
Contact 
Spring-------

Spring 
Stop 
Bar------"' 

(B )---------~ ... tW:«'. 

Operating Spring Pressure 
and Clearance Between 
Operating Spring and 
Operating Bar -
Break Spring Combination 

Back 
Contact 
Spring------__, 

Spring 
Stop 
Bar-------

Opert1ting 
Spring 

----Front 
Contact 

Spring 

Fig. 17 - Operating Spring Pressure 
and Clearance Between 
Operating Spring and 
Operating Bar - Transfer 
Spring Combination 

2.1-l Coptact Separation 

(a) Make or Break Spring Combinations -
All Trpes of Interrupters and Transfer 

(Break-Make) Spring Combinations of 149-
and 160-trpe Interrupters: Figs. 18(a) 
and 19(A) - With all combinations of cam 
and roller eccentricities taken up, the 
separation at the closest point between 
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any pair of contacts normally open, or be­
tween any pair of contacts that are opened 
when the operating bar is in the operated 
position, shall be 

Test Min. 0,005" 
Readjust Min. 0.010" 

Use the No. 74D and No. 121A gauges and 
the No. 473A gauge positioning bracket. 

(b) Transfer 
nat ons w n-

terval - Fig. l9 : e oper ng 
bar In the neutral position the separa­
tion at the closest point between the 
contacts of the operating spring and 
the back and front contact springs shall 
be: 

Hin •• 005" 
Use the !•re. 74D and No. 121A gauges 
and the No. 473A gauge positioning brack­
et. 

(c) Nos, l49J 1 160H and 165H Inter-
rupters - Fig. 20 (A): 1:l!th the op­

erating bar in the neutral position the 
separation at the closest point between 
the contacts of the operating spring and 
the baok contact spring and between the 
contaets of the operating spring and 
the front contact spring shall be: 

Test Min •• 005" 
~just - Min •• 010" 

Use theo. 74D and No. 121A gauges and 
the No. 473A gau~e positioning bracket. 

(d) D-85501 Interrutters - Fig, 20 (A): 
With the operat ng bar in the neutral 

position, the separation at the closest 
point between the contacts of the op,­
erating spring and the back contact 
spring and between the contacts of the 
operatin~ sprin~ and the tront contact 
spring shall be: 

Min •• 005" 
Use the No. 74D and No. 121A gauges and 
the No. 473A gauge positioning braoket. 

Normal 
Position 

Neutral 
Position 

Operated 
Position 

(A)=:=-7 I Back Contact Spriy 
~ \_Pront Contact SprJng 

L__Operating Spring 

Fig. 18 - Contact Separation -
Make (Normally Open) and 
Break (Normally Closed) 
Spring Combination 
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Normal 
Position 

Neutral 
Position 

Operated 
Position 

I 
(A)~ 

LI(B) ~ 

l-l'ront f ~1 ~~:~cJ Contact 
Spring Spring 

---Operating Spring 

Fig. 19 - Contact SeJ)aration -
Transfer (Break-.Make) 
Spring Combination 

(el SWitchhook Make-Make S 
na ons - 4 g. e 

operating bar iti the normal and neutral 
positions• the separation at the closest 
point between the contacts ot the op­
erating spring and the No. 1 tront con­
tact spring and between the contacts ot 
the No. 1 front contact s~ring· and the 
Bo. 2 front contact spri!]8 respectively, 
shall be: 

Normal 
Position 

Heutral 
Position 

Upper ~i--~~~· Springs Spring 

Operating 
Spring 

Contact 

( A) 

Operated 
Position 

l.,~ 
Spring 

-----Pront 
Contact 

Spring 

~i! .... J 
Spring -----

Fig. 20 - Contact Sepe.ration -
Spring Combination Used 
on Nos. 14gJ, 160H, 165H 
and D-85501 Interrupter• 
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(1) Por the Ro1. 152A1 lSlA and l&&A 
Interrupter■ 
Teet - l!in. .oO~" 
rei! 1ust - Min •• 010" 

Uee tbeo. 74D and No. 121A gauges 
and the No. 473~ gaus;e positioning 
bracket. 

(2) For the Nos, lSOAH and l65AH In­
terrupters 
Min •• 005" (measured with the cam 

roller resting on the 
cam cutting giving tbe 
least gap) 

Max •• 020" (measured with the cam 
roller resting on the 
cam cutting giving the 
greatest gap) 

Use the I:o. 74D and No. 121A gauges 
and the No. 473A gauge positioning 
bracket. 

Make an effort in readjustiru; to work 
to the minimum limit. 

Normal 
Position 

Neutral 
Position 

Operated 
Position 

---No. 2 Front 
contact spring 

No. l Pront 
Contact Spring 

Pig. 21 - Contact Sepe.ration -
SWitohhook (Make-Hake) 
Spring Combination 

(3) For the Nos. l60AS and l65AS In­
terrupters 
Mln • • 0051 

Use the rfo. 74D and No. 121A gauges and 
the No. 473A gauge positioning bracket. 

2.15 Contact Follow: '\'11th the cam roller 
re.sting on the cam cutting giving the 

least follow, there shall be sufficient 
contact follow to insure that 

(a) For Make and Transfer Sprir Com-
binations - 'l!'lgs. 22 \A) an 23 (AJ: 

With the operating bar in the operated 
position, the • oogw blade ot the No. 74D 
gauge inserted between the tang or the 
:front contact spring and the side _or tb.e 
notch in the spring stop bar nearer tb.e 
cam roller, will not cause the oontact1 
to break. 



Operating 
Spring-----, 

---Front Contact 
Spring 

No. 74D 
Geuge 

Operating 
Bar-----' 

.,-----(A) 

Spring 
Stop 

Bar 

Fig. 22 - Contact Follow -

Back 
Contact 
Spring 

Spring 
Stop 
Bar 

Make Spring Combination 

----operating Spring 

--------Front 
Contact 

Spring 

-----(A) 

Fig. 23 - Contao t Follow -
Transfer Spring Combination 

(b) For Switchhook Sprins Combinations 

(1) Operati, Snring and No. 1 Front 
contact Srlnfii - Fig. 24 (A): With 

the operatorar the neutral posi­
tion, the .011" blade of the No. 74D 
gauge inserted between the tang of 
the No. 1 front contact spring and 
the side of the associated notch in 
the spring stop bar nearer the c• 
roller, will not cause the contact■ 
to break. 

-----No. 1 Front 
Contact Spring 

-----(A) 

11g. 24 - Contact Follow -
Switchhook Spring Combination 
Operating Spring and No. 1 
Front Contact Spring 
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(2) No. l and No. 2 Front Contao) 
S12riMS - Fig. 25 (A): #!th th• 

operatingbar in the operated poel• 
tion, the .004" blade of the No. 78 
gauge inserted between the tang ot t.111 
No. 2 front contact spring and the 
side ot the associated notch 1n tbe 
spring stop bar nearer the cam roller, 
will not cause the contacts to break. 

,-------No. 1 Front 
Contact Spring 

----No. 2 :rront. 
Con tact Spring 

----(A) 

._--No. 74D Gauge 

Fig. 25 - Contact Follow -
Switchhook Spring Combination 
Na. 1 and No. 2 Front 
Contact Springs 

2.16 Pressure Between Cam and Cam Roller -
Fig. 26 lA}: When the operating bar 

is in the normal position the pressure be­
tween the cam and the oam roller shall be: 

!!ll Min. 180 grams 
?,:ax. 400 grams 

Readjust - Min. 200 grams 
Max. 400 grams 

This tension shall be checked at the end ot 
the operating bar farthest from the cam 
roller with the operating bar in the normal 
position. Use the No. 62B gauge. 

Cam-----. 

Cam Roller---­

Operating Bar-----_, 

(A) 

Measure 
Pressure 

Here 

Fig. 26 - Pressure Between 
Cam and Cam Roller 

2.17 Contact Sequence {Transfer Spring Com-
binations which do not have a Neutral 

Interval) (165-type Interrupters): The closed 
contact of an individual spring combination 
shall break before the open contact of the 
same spring combination makes by 
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Min. 0.010" 
Gauge by eye. 

3. ADJUSTING PROCEDURES 

3.001 List of Tools, Gauges and Materials 

Code No. 

Tools 

147 

206 

207 

245 

259 

310B 

418A 

458A 

473A 

485A 

552A 

Gauges 

62B 

68B 

70E 

74D 

76 

121A 

Materials 
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Description 

3-1/8" Screwdriver 

30 Degree Offset Screw­
driver 

90 Degree Offset Screw­
driver 

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

Spring Adjuster 

9/32" Hex. Open Double-End 
Offset Wrench 

5/16" and 7/32" Hex. Open 
Double End Flat Wrench 

Indicator Finger 

Gauge Positioning Bracket 

Smooth Jaw Pliers 

Oil Gun 

KS-3093 Brush 

R-2598 Brush Holder 

3" Cabinet Screwdriver 

4" Regular Screwdriver 

KS-8097 5/8" and 7/16" 12 

Point Offset Box Wrench 

R-2485 5/32" Hex. Socket 
Setscrew Wrench 

0-700 Gram Gauge 

70-0-70 Gram Gauge 

150-0-150 Gram Gauge 

Thickness Gauge Nest 

Interrupter Locating Gauge 

Dial Indicator Gauge 

R-8550 6" Steel Scale 

KS-2423 Cloth 
or 

D-98063 Cloth 

Grease, 310-330P 

Code No. Description 

KS-2245 Oil 

KS-6438 Oil 

KS-7860 Petroleum Spirits 

Friction Tape 

No. 22 Bare Tinned Copper 
Wire 

3,01 Cleaning (Rq,2.01) 

(1) Remove any lubricant from the operat-
ing bar with a cloth moistened with 

petroleum spirits. Remove any accumula­
tion of dirt or dust from the operating 
and spring stop bars with a dry cloth. 

(2) To remove lubricant from the cam 
shaft, wipe the shaft with a clean 

cloth moistened with petroleum spirits. 
Use only enough petroleum spirits to re­
move the lubricant as an excess of it may 
cause deterioration of the graphalloy 
bearing. 

(3) If necessary, clean contacts in ac­
cordance with the section covering 

cleaning of relay contacts and parts. 

3.02 Lubrication (Rq.2.02) 

Gear Teeth and Cam Bear1nfS Surtaoe 

(1) General: Betore lubricating the 
gear teeth and the cam bearing sur­

tace ot an interrupter, note whether 
the grease present on the parts is old, 
dirty or gummy'. Ir it is, remove the 
grease as outlined in (3) or (6) as re­
quired. rr the Bl"ease is satisractory 
but additional grease is needed proceed 
as outlined in (4) or (6) as required. 

(2) 152 1 161 and 166 ffi: Interrupters: 
To clean and iubr cate the gear 

teeth and cam bearing surfaces or these 
interrupters, remove the gear case cover, 
when furnished. To do this remove the 
cover mounting screws with the 3" cab­
inet screwdriver and remove the cover. 
On earlier interrupters or these types 
covers were not f"Urnished and it will 
be necessary to clean and lubricate the 
parts as outlined in (6). 

(3) Exercise care whencleaning the part■ 
to see tbat some protection 1a placed 

directly beneath the part being cleaned 
or lubricated to prevent dirt or grease 
trom dropping onto the apparatus mounted 
below. Then while working rrom the ap­
paratus aide ot the tr.ame remove as muoh 
grease as possible tram the gear teeth 



and cam using a clean cloth moistened with 
petroleum spirits. Then clean the parts 
further, if necessary, using the KS-3093 
brush mounted in the R-2598 brush holder 
as shown in Fig. 27 and moistened with 
petroleum spirits. If the brush is loose 
in the holder, remove it and wrap a piece 
of friction tape around the handle. Then 
remount it in the holder. 

R-2598 
Holder 

~-----Tape 

KS-3093 
Brush 

Gears ___ ___, 

Fig. 27 - Cleaning and Lubricating 
Gear Teeth of Reciprocating 
Bar Tn,e Interrupters 

(4) When the teeth of the gears and the 
cam surfaces are clean, or require an 

additional amount of grease, apply fresh 
grease with another KS-3093 brush as fol­
lows: Thoroughly saturate the brush with 
grease and scrape off any excess on the 
surface of the brush by a rotary motion 
of the brush on the side of the container. 
While the gears are rotating paint the 
grease onto the teeth and the surface of 
the cam by short strokes. When the brush 
is freed of the lubricant fill it once 
more with grease and repeat the above op­
eration. Use the brush to wipe off the 
excess grease that may ooze out on the 
faces of the gears and cam. 

(5) Remount the gear case cover, if it 
was removed, and insert and securely 

tighten the mounting screws. 

(6) 149. 160( 164. 
Interru~ ers: 

and lubrica ion of 
bearing surtaces ot 

165 and 167 me 
In general clean ng 
the gears and cam 
these types ot 1D-
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terrupters may be done rrom the wiring 
side of the frame usinr, the cloth an4 
KS-3093 brush es outlined in (3) and (4). 
If, however, difficulty is met in fol­
lowing this procedure, relllove the gear 
guard mount.inf, screw holding the top 
part of the gear guard to the interrupter 
frame with the 3" cabinet screwdriver, 
c"eJ'!lOve the top part or the guard and 
clean the parts from the apparatus side 
of the frame. It is advisable whenever 
possible to clean and lubricate the perts 
from the v1iri?13 side as this will 
eliminate the possibility of the cloth 
or brush being caught between the gears, 
since the direction of rotation will be 
away from the mesh instead of toward 
the mesh. 

(7) Remount the gear guard, 
removed, and insert and 

tighten the mounting screws. 

if it y,aa 
securely 

(8) If the surface of the cam roller is 
dirty, or covered with a gummy de­

posit of old lubricant from the cam, clean 
it with a clean cloth moistened with pe­
troleum spirits. 

( 9) Lubricate the cam roller bearing as 
specified. If any excess oil is 

noticed at the bottom of the roller, 
reroove it with a clean dry cloth. lt is 
advisable occasionally when lubricating 
the roll er to apply more than the above 
required amount of oil in order to flush 
out the bearing. Wipe off any eY.cess 
oil or sediment which may appear at the 
bottom of the roller. When removing the 
excess oil which may appear at the bot­
tom of the roller, exercise care that 
only the excess oil is removed and that 
sufficient oil remains to adequately 
lubricate the bearing. A tilm of oil 
on the cam roller or bracket around the 
bearing pin is not considered an excese 
and should not be removed. A hole in 
the roller bracket has been provided in 
the more recent interrupters through 
which to lubricate the cam roller bear­
ing. 

(10) It squeaking exists on intErrUpter• 
on which th9 graphalloy bushings do 

not extend beyond the fr&lllB, place a 
drop or xs-2245 oil between the cam gear 
and the frame. 

3.03 Record or Lubrication (Rq.2.03) 
(No Procedure ) 

3.04 Cam Roller Movement \Rq.2.04) 

(1) It. the cam roller tails to make at 
least a partial revolution when the 

operated bar mona through the operated 
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positionJ lubrioate it 
3.02, (8 and (9). 

aa outlined in 

Cam Roller Braoket Position (Rq.2.05) 

(l) It the position or the cam roller 
braoket is not satisfaotory loosen 

the bracket mounting sorews by insert­
ing the No. 147 screwdriver in the slot 
or a mounting screw and grasp the hexa­
gonal handle or the sorewdriver with 
the No. 418A wrenoh. Shirt the bracket 
as required and seourely tighten the 
mounting sorews. 

3.0& Baoklash Between Gears \Rq.2.06) 

(1) 149 1 l60t 164 1 165 and 167 Tt;e 
Intdrrup ers: fr tte backlash e­

tween the gears is not satisfactory, 
loosen t-he mounting screws holding the 
interru~ter to the frame with the 4" 
regutar screwdriver enough to permit 
shirting the position or the interrupter 
by tapping it towards or away rrom the 
vertioal drive shaft with the handle of 
the screwdriver. The moWlting screw 
holes in the interrupter frame are 
elongated to permit this adjustment. Tap 
the inter:rupter either toward or away 
from the ~ertioal drive shaft until the 
minimum backlash without causing a bind 
is obtained. Cheak tor the backlash 
in this manner for one oomplete revolu­
tion or the driving shatt and notice 
that the gears do not bind at any point 
during the revolution. rr any ec­
oentricity in the gee.rs is noted, ad­
just them to the minimum clearanoe at 
their closest point. Seourely tighten 
the mounting screws when the inter­
rupter is in its proper position on the 
frame. 

(2) 152 1 161 and 166 Type Interrupters: 
Determine the proper setting or the 

152 • 161 and 1&6 type interrupters using 
the No. 76 looating gauge as follows. 
V/1 th the radial slot opening toward the 
front of the frame as shown in Fig. 28, 
place the square slot in the end or the 
gauge over the vertical drive shart so 
that the shaft fits snugly in the slot 
and swing the gauge so as to bring the 
radial slot down over the shaft or the 
cam and gear assembly. Move the inter­
rupter as outlined in (1) until the 
cam shaft coincides with the radial slot 
in the locating gauge. Securely tighten 
the mounting screws when the inter­
rupter is in its proper position on the 
frame. If the shart or the oam and gear 
assembly does not project from its bear­
ing far enough to permit it to enter the 
radial slot in the locating gauge, line 
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it up with the slot aa oloeely aa pos­
sible bJ' e,-e. 

( 3) After this adjustment haa been made 
adjust ror the backlash in the geara 

as follows. 

l4) 152 and l&l me Interru'Dters: ID 
these types ofnterruptersthe countr 

er-shaft and assooiated gears are mount,. 
ed in the gear housing in suoh a way 
that it is possible to adjust for the 
baoklash of both sets of gears. To ad• 
just loosen the counter-shart bearing 
mounting screws with the No. 310B wrench 
as shown in Fig. 29 and shift the as­
sembly until the minimum backlash with­
out binding is obtained in both sets of 
gears. Securely tighten the mounting 
screws and again check for minimum back­
lash and binding. 

(5) 166 TyPe Interrupters: In internip-
ters of this type the counter-shaft 

and associated gears are mounted on a 
bracket whioh in turn is mounted on the 
interrupter frame in suoh a way that 
the gear on the oam shaft or the inter­
rupter and the assooiated gear are al­
ways in· the proper mesh. This is aooom­
plished by having the bracket rotate on 
the same center as the cam shaft of the 
interrupter. There is sufficient pla7 
in the bracket mounting holes to permit 
the bracket to be rotated so that the 
driven gear on the counter-shaft may be 
made to engage properly with the gear 

Interrupter 
Frame 

Mounting 
Screw-----~ 

Drive 
Shaft 

,-----No. 76 
Gauge 

'----- Cti!n 
Shaft 

Fig. 28 - Method or Loo a ting Driving 
and Cam Shatt Gears 



3.07 

on the vertical drive shaft. Loosen the 
bracket mounting screws with tile No. 245 
wrench as si1own in Fig. 30 and swini; 
the br11cket until t!-:.e dri van gear on 
the counter-shaft is r:i.eshing with the 
Gear on the vert~oal drive shaft with 
the proper amount or backlash in the 
gears. Arter the proper meshing h~s 
been obtained, tighten the screws sur­
ticiently to hold the bracket in place 
anti reche-ck the backlash by turning over 
the :;iotor by hand and rocking the gears 
in several different spots to r~ke aure 
that the backlash exists in all posi­
tions or mesh. It it is within the speci­
tied 11m1 ts securely tighten the bracket 
mounting screws. 

Gear Housi 

No. 310B 
Wrench 

Counter-shaft Bearing 
Kounting Screws 

Fig. 29 - Adjustment or Counter-shaft 
Bracket to Obtain Minimum 
Back-lash Between Gears 
on 161 Type Interrupters 

No. 245 
Wrench--___, 

BraclQet Mounting Screws----- ... 

r1g. 30 - Adjustment ot Counter-shaft 
Brocket to Obtain Minimum 
Back-lash Between Gears 
on 166 Type Interrupters 

Counter-Sha.ft and cam Shatt Movement 
(Rq. 2. 07) 
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(1) It a gear se~·r·:a 1Jnusually tight, 
loosen the c:;_l8111ping screws ot the 

driving gear with the 3" cabinet screw­
driver and slide it down en the ver~ ~ o~.J. 
drive shatt, out of mesh with the drL;.:n. 
gear. Determine it there 1a binding io 
the counter-shaft or in the cam t1..~ ·: 

gear assembly by holding the roller ,. •;·.,,., 
from the 08111 11nd at the 881118 tiT.~ ;~d­
ing the cam or counter-ah1:1.ft d.ti' , gear 
with the ringers. It either ,.·.: the 
shafts does not bind, return tb~ drive 
shaft gear or 1tatormer pos:l.L..iu,makiDC 
sure that 2.08, covering ge8ralignment, 
is met. When the gear 1 ~ , .. ·operly lo• 
oated, securely tighten th6 clamping 
screws. 

(2) If either of the :ol1af:s binds in its 
bearings, give consideration to re­

placing the bearings as outlined in Sec­
tion 163-651-801 covering this apparatus. 

3.08 Shaft and Gear Alignment (Rq. 2.08) 

(1) Camshaft and Vertical Drive Shaft 
Gears: If the alignment of the gears 

is not satisfactory, proceed as follows: 
If the gears do not lie in approximately 
the same planes, loosen the interrupter 
mounting screws with the 4n regular screw­
driver and shift the interrupter as re­
quired. Tighten the mounting screws 
securely. If the gears are out of align­
ment in a vertical direction, loosen the 
mounting screw of the gear mounted on the 
vertical drive shaft with the 4" regular 
screwdriver or R-2485 wrench if the screw 
is a hexagon socket cap screw and shift 
the position of the gear upward or down­
ward on the shaft. Tighten the screws 
securely. 

(2) Ho 1zont·al. 
tt!t Ge 8 

t r te s On : On an l type 
interrupters, the proper location~ the 
cam shaft with respect to the dr1Ye 
abaft as covered by 3.0&, will inaure 
that llben the counter-ohafi ia mounted, 
2.08 (b) will be met in most oases. It 
it is found that a line midw.y between 
the two aides ot the counter-shaft gear 
associated with the drhe shaft gear 1• 
parallel to the -centerline ot the dr1Ye 
abaft but does not coincide with it, 
loosen the two counter-ahatt beariJ18 
mounting sorewa with the No. 3l0B wrenoll 
and move the oounter-aha1't la1ierall.7, 
aa required and reoh•ok 2.06. The oaa• 
atruotion ot the 166 type interrui,\er 
automat1call1 insures that thia lateral 
adJuatment 1a met. 

(3) At this time oheok that the liu 
midway between the two aide■ ot U. 

counter-matt gear uaooiated with tbe 
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drive shaft gear is not tilted out ot 
plane with the centerline or the drive 
shaft. Ir it is, proceed as follows: 

(4) 152 and 161 Type Interruptera:S]jgbl;-
ly loosen the two hexagon head screws 

which ~old the gear housins to the frame. 
with the KS-eog7 wrench. SlJghtly loosen 
the two round head machine screws which 
hold the gear housing to the interrupter 
trame with the 3" cabinet screw-driv~r. 
Shift the,gea.r housins as required to 
correct for the misalignment of the 
counte:.·-shaft gear taking ca.re that the 
adjustment tor backlash between gears 
is not lost. It the gear housing is 
moved as muoh as possible in the de­
sired direction, and the gears are still 
not in alignment, tighten tbe round head 
machine screws with the gear housins in 
this position and proceed as follows: 

(5) Slightly loosen the tbree mounting 
screws v.ttich hold the interruptert.o 

the frame with the 4" regular screw­
'driver. Then shift the whole inter­
rupter as required to correct the mis­
alignment or the counter-shaft gear tak­
ing care that 2.08 (a) and 2.06 can still 
be met. 

(6) 166 TYpe Interrupters: Correct the 
alignment or the drive ebatt gear 

and the associated counter-shaft gear 
as outlined in (5). 

au oma c y e me , e proce urea 
above are followed. However, in some 
oases misalignment may be corrected by 
raising or lowering the drive Bhatt 
gear, talcin,; care that the llmits speci­
fied ln 2.08 (a) are not uceeded. Other­
wise, lt lt is round that 2.08 (c.) oeo­
not be met, replace the interrupter. 

B.ov 
l,!.10 

SP1'iD§ Iffl Position (Rq.2.09) 
Contact gnment (Rq.2.~0) 

(l) It the spring t.ang poeition 1a not 
eatietaotory on most ot the operat­

ing springs , -the trouble •T be due to 
an improperly positioned operating bar. 

(2) To correct, loosen the operating 
bar retractile apring 110\lllting screws 

,11th the No. 206 or No. 20'7 acrewdrher, 
move the bar to a position where the 
greatest nWllber or tang• will •et the 
requirement and securely tighten the 
acrewa. 

(3) When the poaition ot tbe tang 1■ not 
aatietaotorr on indhidual operating 

springs or oontact apringa, ahitt the 
apring at tault in the spring uaesly 
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so as to rieet both ·requirements. U this 
cannot be done without loosening the 
sprill8 assembly screws, remove the spring 
assembly. To do this, loosen the spring 
assembly mounting screw with the 4• 
reg1,1lar screwdriver, and pull the spring 
assembly out far enough so that the 
spring assembly a crews S'8 exposed. Take 
care not to disturb the wiring. Loosen 
the S!)ring assembly screws slightly with 
a 3" cabinet screwdrive~ and move the 
spring at tault up or down as required. 
Tighten the screws securely and restore 
the sprins assembl,y to its former posi­
tion. When ~he spri~~ assembly is back 
in place, check to see that the springs 
are within the limits specified in 2.11 
to ,.15 inclusive. 

3.11 
3.12 

3.13 

3.14 
3.15 

Tans Pressure (Rq. 2.11) 
Pressure or Operating Sprine; .tgainst 

Back Cont ts ct §~ri na on Break and Trans­
fer ~pr!, Com !nations (Rq. 2.121 

Clearance etween Operatine; Spri~ and 
Operating Bar or stud on Bre and 
Transfer Spr1rf Combinations (Rq. 2.13) 

Contact Separat on (Rq. 2.li) 
Contact Follow (Rq. 2.15) 

(l) General: To check tor any ot the• 
requirements, it is necessary to ro­

tate the motor coupl1118 manually until 
the operating bar is in the posltion spe­
cified in the requirement involved. Note 
that when checking for contact follow 
the cam roller rests on the ctsm cuttiag 
giving the least follow and that wbeD 
checking tor the minimum and maximum 
values of contact separation on the 
Noe. 160..:vi and 165"8 interrupters, th• 
cam roller rests on the cam cutting giv­
ing the least and greatest air-gaps, 
respectively. 

(2) To adJust any spring, place the No. 
259 spring adJueter on the spring 

at a point beyond t.he contact and slide 
it back to where the springs leave the 
clamping plates and insulators and ad­
Just the spring toward or away from its 
associated spring as required. 

(3) It the desired adjustment cannot be 
obtained as ou~linad in ( 2) w1 thout 

bowing the spring beyoD4 ite permiasiblAt 
limit, pUce the No. 259 adJuster on 
the spring as outlined in ( 2) and draw 
the adJuater the length or the spring 
meanwhile applying pressure as required 
ao that the spring is fol'llllltd into a 
slight gradual bow with the concave 
surface racing the associated spring. 
The magnitude ot the bow to be tormd 
in the apring muat be learned by ex• 
perience and ahould be such that WbeD 
the final tension 11.dJuetment is made tt.t 
the end ot spring close to the inaula­
tors, the spring will be approximately 
straight. Move the adjuater to the end 
or the apring and adJuet as outlined 
in (2). 



(4) At'ter a contact nr operuting spring 
haa been adJusted 1 check that the 

alignment of contact ■ 1■ aatiataotory 
and it necessary readJuat the ■pring■ 
as required. 

(5) Iang Pres•1s= It the tang preasure 
a not eat sactory 1 note whether 

the tans 1 s distorted. It 1 t 1a not 
adjust the spring a■ outlined in (2) 
and (3). It the tang 1a41atorted,graap 
the tlUlg with the r:o. 485A pliers and 
place the No. 259 spring adjuster on 
the aasociated a-prins at a point im• 
mediately above the tang. Adjuat the 
tans to the right or left a■ required 
With the No. 485A plier ■• Aft.er atraight­
•ning the tans ~roceed •• outlined in 
(2) and (3) to obtain the ■pecitied 
pre■■ure. 

the operating spring tans of the back 
contact spring 1• distorted from it• 
normal position. It the tang 11 dia­
torted proceed as outlined ~n (5). 

(8) Check the contact aepuation ot the 
interrup,er b1 obaervins the gap 

Aurins the whole ot each open interval 
ao that th■ ■ ttect ot the cam and roll· 
er eccentricities 1• taken into con• 
11derat1on. Where the contact aepara­
tion 1a close to the minimum or where 
the duration of the CQDtact opening 1a 
too brief to gauge the aeparation, it 
will be neceaauy to control the opera­
tion ot the drive ahatt, ■tarting and 
atopping the motor 1nterm1ttentl7, ao 
aa to obtain the position of the op• 
erating bar when the contact aepara­
tion 1a at the minimum. To obtain ..Uer 
cam movement• than thoae provided by 
thia method, do ao by turnin! the motor 
coupling b7 hand. 

!1"8,liM and Mounting Apparatu1 tor 
_ec_ng Contact Separation 

(9) te u tea Mounted on 
e r • are a e I en n• 

terrup era are mounte on ramea whose 
upright• are channels,the contact aepa­
ration may be checked with the no. 4'73A 
gause po ■itioning bracket mounted below 
or above the interrupter depending upon 
the ■paoe available tor mounting the 
bracket and th• No. l2U gauge between 
1nterrupt1r1. .AIHmbll thl 10. l&lA 
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saus• and the link and tn.oket ocapoal111 
the No. 473A bracket aa tollowa. WheH 
there 1a autticient apace beneath the 
interrupter to mount t.be No. 473A braalat, 
mount the No. 458A inUc,ator Unger 011 
the "pu■h" end ot the plunger of the 
No. 121A gauge. Knunt and aeourely a1aJlp 
the Ho. 121A gauge on the slider rod IO 
that with the clamping nut (ll the ■Uder 
rod uppermost the indicator finger 1■ 
toward the left. Loosen both tdng 01...,. 
ins nuta on the link and in■ert th• 
alider rod in the aaller hole. Tighten 
the wing clamping nut only 1utticientlT 
to hold the rod in po■ition. Then in• 
aert the arm in the other hole of ti. 
link and •lightly tighten - 'lllng Olalllp• 
ins nut. Mount the aa■embl7 on the 
channel aa 1hown in Fig. al. 

(10) With the interrupter in the normal 
polition, force the um towud or 

away trom the internpter and ahitt the 
link and the alider rod, until the in• 
dicator finger r■ 1ta against tm bracket 
which mount ■ the roller and bracket 
aaaembly and the needle make, one 0011-
plete revolution. Thia 1a done to allow 
the needle to move a lltiatactory amount 
in either direction when the actual 
checking 1a being done. Seourelytlghten 
the wing clamping nuta. 

(11) »•t• tn•r• 11 1p1urt101ept 'Pf'' b•,•ph .,. ipt•rupte{: ProcH .. 
outlinen ( exoep moun the gauae 
on the al14er rod 10 that with tM cl~ 
ins nut on the alider ro4 lowermoat ttie 
1n41oator finger 11 toward the left ad 
inaert the slider rod in the link tror 
the bottom. lloUDt the UHmbl7 011 th 
channel aa ahoWD in 11g. 31 but above 
the interrupter to be checked. With the 
interrupter in the normal po,a1t1onl lo• 
oat ■ the linlci arm and alider r0<1 a■ 
outlined in ( O). 

• e 
a : •••m • e f •us• , 

rac eta aa outlined in 9) or (ll) a• 
required. · Position the mount 1DC bracket 
ao that the wins clamping nut 1a toward 
the left and the open aide at 121• bracket 
1a away trom the obaernr. Mount tu 
bracket on the upright and mote tu 
link, gauge positioning bracket an4 
alider rod aa outlined in (10). 

(13) CheoktM Contact §•paratup: When 
cheok ns oontao •para on oper• 

ate the motor electrically noting the 
maximum deflection ot th• indicator in 
a olookwiae or oounter-olockWla• direo­
tion as apeoitied in the following tablH 
a1 the cam roller paaaea ORr the entire 
cam cutting. Then diaoonnect the power 
to the tram• and manually 1m'll the motor 
ahatt at the coupling until the oam 
roller r11ta on the oua at the point at 
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Channel-----, 

Interrupter 

- -------,::: ___ _ 
--- - -

Fig. 31 - Mounting Arrangement ot No. 473A 
Gauge Positioning Bracket tor 
Checking Contact Separation 

----No. 121A 
Gauge 

Slider 
--------- Rod 

r.--__._----Wing 
Clamping 

Nuts 

~------Link 

which the contact separation ia a mini­
mum as indic&ted in the table below. 

*In the case of the Uo. 160"1-i 6.nd 165.,Ji in­
terru?ters, it will be necessary to check 
the ~cximum as well as the minilllWll contact 
seoar~tion. To do this note the muximum 
counter-clockwise as well as the maximUJ:1 
clockwise rel:lding. 

Type ot 
Contact .,,..,,..... 

llake (in­
olu41ng 
make ot 
tranater 
spring 

Position 
Checked 
(Inter. 
Having 
Neutral 
Positional 

oombs.) Neutral 

Break (in­
oluding 
break ot 
transfer 
apring 
oo.mbs.) Neutral 
*SWitch-
book 
(Contact l) Normal 
*SW1tob-
book 
(Contact 2) Neutral 
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Position 
Checked 
(Inter. Point ~t 

Not Having Which Contact 
neutral Separation 

Positions) Is Least 

Normal 

Operated 

Max. olock­
wiae reading 

Max. oounter­
clookwise 
reading 

Ku:. olook­
wlae reading 

Max. olock­
wlae reading 

ReadJustment tor contact separation 
(14) Readjustment of Interrupters: If in 

checking the separation, it is noted 
th~t the separation between the majority 
of the break contacts is below the speci­
fied limit, insert a shim between the cam 
roller bracket and the mounting bracket as 
outlined in Section 163-651-801 covering 
this apparatus. If a shim is inserted on 
an interrupter having transfer spring com­
binations, or make and break spring com­
binations, check the contact separation on 
the make contacts to make sure that the 
separation at these contacts has not been 
reduced below the specified minimum. 

(15) 

either 
spring 

ua 
aot 

the proper aeparat 1011. In 



general, it the operating spring is not 
distorted, it will be better to obtain 
the required contact separation by ad­
Justing the contact spring rather than 
by a4Just1ng the operating spring. 

(16) Transfer (Break-Kake) Spring Com-
binations \1hich Have a Neutral In­

terval: It the operating spring is not 
approximately midway between tbB outside 
contact springs when the operating bar 
is in the neutral position, adJuat the 
operating spring. It the separation be­
tween the operating spring and the con­
tact spring is less than the specified 
limit, c.dJust the contact springs. 

(17) SWitcbbook (Kake-Makel Spring Com-
binaU.ons: MJust tor the proper 

separation between the operating spring 
and the No. l front contact spring in 
the normal position by adjusting either 
or both ot these springs. \'lhen adjust­
ing tor this separation on Nos. 160.AH 
and l65AH interrupters only, 'l!lake an et­
tort to work to the minimum limit. 'l'o 
obtain the proper separation between 
the No. l tront contact spring and the 
Ho: 2 front contact s:;>ring wben the op­
erating bar is in the neutral position, 
adJust the Ho. 2 front contact spring. 
\'/hen ad Justing tor this f!J1P on Nos. 160.AH 
and 165.AH interrupters, make an eftort 
to work to the minimuru limit. 

(18) Arter making the necessary adjust-
ments, it is advisable to check the 

contact pressure ot the springs and the 
clearance between the operating spring 
an4 the operating bar barore dismantling 
the gauge. a!'ter all adjustments are 
aatiatactorily made, connect the p01111r 
to tbe trame. Then rema.e the bracket 
and assembled apparatus trom the truae. 

Contact Follow 

(19) llake and Transfer Spring Combin•~ 
tions: Insert the proper blade ot 

the .009" blade ot the No. 7"1> gauge 
between the tang ot the tront oontact 
spring and the aide ot the notch in the 
spring atop bar nearer the roller, an4 
see that the oontttcta" are still .a.de. 
It they are not, a4Juat the tront con­
tact 11pring as required to.rd the op­
erating apl'ing. 

(20) For SWitchhook 
a 

155 3-D, SECTION 163-651-701 

ot the '1'1> gauge between the tang ot 
tile No. l front contact apring and the 
aide ot the notch in the spriJl6 stop 
bar nearer the roller and see tbllt the 
contacts are still made. It they are 
not, adjust the contact spring aa re­
quired toward the operating apriq. 

(21) For Switchhook 'f"1,ng Caab1nationa • 
llo. l and No. Front Contw 

'pripga: Insert the.Ooi 1 blade ottiie: 
4'D gauge between the tang ot the No. I 

front contact spring a:id the aide ot tbe 
notoh nearer the roller and see that tbe 
No. l and Ho. 2 tront contacts are still 
made. If they are not, adJuat the No. 2 
front contact spring as required to,,ard 
the No. l front contact spring. 

3.16 Pressure Between Cam and Cam Rol­
l.K (Rq. 2.10 

(1) To decrease the pressure or the cam 
roller aeainst the cam remove the 

retractile spring at the rlght-hand end 
ot the interrupter. To do this, re1:1ove 
the retractile spring mounting screws by 
inserting the No. 14.7 aorewdrher in the 
slot ot a mounting screw and grasp the 
hexagonal handle ot the aarewdriver with 
the No. 4.1-SA wrench. Bemove the screw 
by turni]l8 the acrewdrher 1n a counter­
clocltwise direction by means ot the 
wrench. Remove the other screw and the 
clamping plate. Graap the tree end ot 
the spring between the thwab and finger, 
bow it in a large radius to a position 
at r.igbt angles to its normal position. 
Restore the retractile spring to ita 
tormer position and mount the clamping 
plate. Insert and securely tighten tha 
mounting screws. Take care that the 
contact springs are properly located. 

(2) To increase theJreasure of the cam 
roller against e cam, apply pres­

sure to t be retractile spring at the 
mounting bracket with the fingers forc­
ing the operating bar toward the cam. 

(3) ..tter making either ot the adJust-
ments outlined in (1) or (2) make 

sure that the requirenmnt oo-.ering tang 
pressure is being met. 

3.17 Contact Sequence (Rq. 2.17) 
(1) To adjust the contact springs for con­

tact sequence, increase or decrease 
the contact separation as required as out­
lined in 3.14. 
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