
BELL SYSTEM PRACTICES 
Plant Series 

SECTION 030-710-701 
Issue 2, September, 1961 

AT& TCo Standard 

202-TYPE SWITCHES 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 

1.02 

This section covers 202-type 
switches. 

This section is reissued 
porate material from the 
in its proper location. 
process marginal arrows 
omitted. 

to incor
addendum 
In this 

have been 

1.03 Reference shall be made to section 
020-010-711, covering General Re
quirements and Definitions for 
additional information necessary for 
the proper application of the 
requirements listed herein. 

1.04 Part 1 "General" and Part 2, "Re
quirements• form part of the Western 
Electric Co. Inc. Installation 
Department Handbook. 

1.05 Requirements are marked with an 
asterisk (*) when to check for them 

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

1.06 The normal (unoperated) position is 
that position in which the stop on 
the knob rests against the lower 
stop on the cam shaft bracket with 
the normally open contacts open and 
the normally closed contacts closed. 

1.07 The operated position is that posi
tion in which the stop on the knob 
rests against the upper stop on the 
cam shaft bracket with the normally 
open contacts closed and the nor
mally closed contacts open. 

2. REQUIREMENTS 

Spring 
Assembly 

Sorews ---~o-... 

Mounting 
Bracket----

Fig. 1 

:rig. a 

Back 
Stop 
Strip 

2.01 Cleaning 
(a) Contacts shall be cleaned when neces

sary in accordance with the section 
covering cleaning procedures tor re·· 
lay contacts. 

(b) Other parts shall be cleaned in ac
cordance with approved procedures. 

2.02 Cover Fit The cover shall fit snugly 
but shalf not be so tight as to prevent 
placing or remoVing with the fingers. 
Gauge by reel. 

2.03 Mounting The spring assemblies shall be 
securely fastened to the mounting plate. 
Gauge by feel. 

2.04 Tishtness or Assemblv All springs in a 
given assembly shal~be held in their 
relative positions to one another by 
being securely fastened to the mounting 
bracket at their bases. Gauge by reel. 

Contact and Spring Alifhment Contacts 
shall line up so that t e point or con
tact falls wholly within the circumfer
ence ot the opposing contact disc. 
Springs shall not touch the switch cover, 
Gauge by eye and reel. 
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Spring Tangs---.-< 

Back Stop Strip 
Clamping Screw 

Back Stop Strip 
SUpport 

Fig. 3 

2.06 

raw Bar 

+--~aok stop 
Strip 

Back Stop Strip 
Clamping Screws 

Spring Tang Position 
(a) Tlie tangs or the springs shall rest 

on the back stop strip or drawbar 
so that they are at least 1/l.o" be
low or aboTe the projection or the 
top or bottom edges respectiTely or 
the back stop strip or drawbar. 
Gauge by eye. 

1'<------------(b) The springs shall. not rub on the 
~~v>u.~~ back stop strip or drawbar when 
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Contact 
Springs----, 

Fig. 4 

Fig. 5 

moTed sl.ightly in the normal direc
tions or traTel. rrom their normal 
positions or rest. Gauge by eye and 
reel.. 

*2.07 Cam Shat't JloTament The cam shaft shal.l. 
rotate freelY in lts'bearings between 
the unoperated and operated positions 
when rel.ieTed or the l.oad. Gauge by 
feel. 

2.08 Cam Shaft Bracket Position The side or 
the cam shaft bracket shall. be approxi
mately parall.el with the side or the 
mounting plate or the switch. Gauge by 
eye. 

'----+------ 2. 09 Contact Se~aration 
(a) With t e switch in the unoperated 

position the separation between the 
contacts or the short springs or the 
make-make spring combinations shall. · 
be 

.!!.!! - Min. • 010", Max •• 035" 
Read lust Min •• 011", Max •• 030" 

Use the No. 66-C and No. ?4-D gauges. 



Back 
Stop 
Strip--~-
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·2.09 (Continued) 

r---------------------------(b) With the switch in the unoperated 
position, the separation between 
the contacts o~ the 1ong spring o~ 
the make-make spring combinations 
and the adjacent short spring shal.l. 
be: 

Back stop Strip 
Clamping SOrews 

Fig. 6 

2.11 

2.12 

(c) 

Test -Kin •• 010", Max •• O~O" 
treacljust - l!in. • 011", .Max •• 025" 

Use theo. 66-C and No. 74-D gauges. 
The separation between the normally 
open contacts of the transfer spring 
combinations or between the contacts 
of the trans~er spring combinations 
that are open when the switch is op
erated shall. be: 

Test - l!in •• 047", l!ax •• 060" 
liiiCrjust - l.fin. • 050", Max. • 060" 

Use theo. 91-C, No. 109-A and 
R-2228 gauges. 

Ti@tness o~ Back Stop Strip C1amping 
Screws The back stop etrip clamping 
screws shall be sutricient1y tight to 
hold the back stop strip ln the adjusted 
position. Gauge by feel. 

Drawbar Locating Spring Tension The 
drawbar 1ocating springs shall have a 
tension against the shou1ders o~ the 
drawbar when the switch is in the opera
ted posi t1on o~ 

JIIin. 5 grams. 
Use the No. 70-F gauge. 

Contact Spring Tension 
(a) The tension or the contact springs 

shal.l be 1n accordance with Fig. 9 
(b) The arrows in this figure indicate 

the direction in which the springs 
are tensioned. In measUl"ing the 
tension speciried, apply the gauge 
to the spring at the contact. The 
gauge shoul.d be he1d in such a posi
tion that the reed and the spring 
whose tension is being measured are 
practioal.ly in a straight 1ine. 
Springs tensioned against the back 
stop strip shal.l register the re
quired tension when the tang o~ the 
spring is lUted sl.ightly off the 
back stop strip. Springs tensioned 
against the drawbar shall register 
the required tension when the tang 
of the spring is 1ifted slightly o~~ 
the draw bar. Use the No. 7Q-D and 
70-:1 gauges. 

(c) The tension or spring "B" shal.l be 
measured with the spring "C" 1ifted 
away rrom the spring "B". 
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contact 
Springs---------4~44~ 

Fig. 7 

Fig. 8 
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2.12 (Continued) 

(d) The aggregate tension of the springs 
"F'' or al.l the make-make spring com
binations shall be sufficient to 
overcome the tension of the springs 
"E" or al.l. the make-make spring com
binations together with that of the 
two drawbar locating springs and 
provide an excess pressure of the 
drawbar link against the cam, or 
~ - Min. 550 grams 
ReadJust - Min. 800 grams 

Use the No. 62-B gauge applied at 
the right-hand end or the drawl.•ar 
with the switch in the unopera~ed 
position. 

ABC DE F 

Transfer Make Make 
Spring Spring 

Combination t4 Combination tlJ 
POSITION SPRING TENSION IN GRAMS 

SPRINGS OF Test Readjust 

A 
B 

c 
D 

E 

F 

2.13 

2.14 

2.15 

SWITCH 
Min. Max. Min. Max. 

Unoperated 30 55 30 50 

Unoperated 50 80 50 75 

Operated 13 25 15 25 

Unoperated 30 55 30 50 
Unoperated 5 15 5 15 
Unoperated ~ee Requirement 2.12(d) 

Fig. 9 

Straightness or Springs All springs 
shall be free or sharp bends or kinks 
due to adjustment. A gradual bow in a 
spring is permissible. Gauge by eye. 

Separation Between Springs There shall 
be a clearance between adjacent springs, 
whether in the operated or unoperated 
positions of the swi~oh, of: 

Min •• 015" 
Gauge by eye. 

OperatinR Pressure The pull required to 
move t~knob from its normal positlon 
shall be 

Min. 900 grams 
Use the No. 79-C gause. In measuring 
this requirement the pull shall be ap
plied at the bottom of the stop on the 
knob and perpendicularly to it. 



3. ADJUSTING PROCEDURES 

TOOLS 

Code No. 

259 

412-A 

413-C 

Description 

Spring Adjuster (Contact 
.:'prings) 

Spring Adjuster (Drawbar 
locating springs) 

Comb 
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3.02 COVER FIT (Rq.2.02) 

M-l. To increase or decrease the ten-
sion of the cover springs against 

the cover, adjust them to the right or 
l.eft as required with the fingers. 

3.03 MOUNTING (Rq.2.03) 

~l. To rasten l.oose spring assembl.ies 
to the mounting pl.ate, tighten 

the mounting screws with the 4" regul.ar 
screw-driver. 

Bel.l. system Cabinet Screw
driver 3-l./2" per A.T.&. T. 
Co. Drawing 4~X-40 3. 04 TIGHTNESS OF ASSEMBLY (Rq. 2. 04) 

GAUGES 

62-B 

66-C 

70-D 

70-E 

70-F 

74-D 

79-B 

91-C 

109-A 

R-2228 

MATERIALS 

KS-2423 

KS-7860 

Bel.l. SYstem Regular Screw
driver 4" per A.T.&.T. Co. 
Drawing 46-X-34 

Bel.l. system P..Long Nose 
Pl.iers 6-l./2" per A.T.&T. 
Co. Drawing 46-X-56 

0-700 Gram Gauge 

Thickness Gauge Nest 

50-0-50 Gram Gauge 

150-0-150 Gram Gauge 

l.0-0-l.O Gram Gauge 

Thickness Gauge Nest 

0-l.OOO Gram Push-Pull. Ten
sion Gauge 

.060"-Thickness Gauge 

.049" and .047" - .053" 
Double End Thicknese 
Gauge 

.040" and .050" Thickness 
Gauge 

Cloth 

Petroleum Spirits 

3.01 CLEANING (Rq.2.01) 

~1 Clean the contacts in accordance 
with the section covering clean

ing procedures for rel.ay contacts. 
Cl.ean other parts in accordance with 
procedure 3.07• ~4. 

~l. To tighten l.oose spring assembl.y 
screws, it wil.l. be necessary to 

remove the spring assembl.y rrom the 
mounting pl.ate. First note the contact 
separation between a spring which rests 
against the back stop strip and the con
tact spring which makes contact with it 
when the switch is operated. This may 
be used as a rererence when replacing 
the back stop strip which must be re
moved in making this adjustment. Then 
remove the back stop strip cl.amping 
screws with the 4" regul.ar screw-driver 
and remove the back stop strip by pul
l.ing it forward. 

M-2 Insert the No. 4~C comb over 
the front end of the contact 

springs as shown in Fig. 11. 

~3 Turn the screw which holds the 
operating knob to the cam shaft 

approxtmate].y 1-1/2 full. turns in a 
oounter-cl.ockWise direction using the 
3-1/2" cabinet screw-driver and push the 
shaft back by appl.ying pressure to the 
screw with tne screw-driver. 

Fig. 10 - Method of Relieving Draw 
Bar Link or Spring Load 
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3.04 (Continued) 

Page 6 

Fig. ll 

11-4 Relieve the drawbar link o'f the 
spring load and disconnect it 

'from the drawbar as 'follows: Insert the 
4" regular screw-driver between the 
right end of the drawbar, and the ad
jacent back stop strip support as shown 
in Fig.lO and pry the drawbar toward the 
knob. The prying should be done by 
twisting the screw-driver and not by any 
lever action which might cause the comb 
to be moved out or position. Grasp the 
drawbar link with the long nose pliers 
as shown in Fig.l2 and moving the link 
to the rear, disconnect it 'from over the 
pin on the metallic end of the drawbar. 

rr~~.---~~~-Draw Bar 
Link 

No. 413-C 
Comb 

'-----~--t-Ketallio 
End or 
Draw Bar 

~~~=L-Long Nose 
Pliers 

Fig. 12 

11-5 Grasp the metallic end or the 
drawbar with the long nose 

pliers and remove the drawbar. Then re
move the comb. 

M-6 Remove the spring assembly mount-
ing sorews using the 4" regular 

screw-driver and remove the spring assem
bly. Tighten the spring assembly screws 
securely with the same screw-driver. 

11-7 Before replacing the spring assem-
bly on the mounting plate, see 

that the contact and spring alignment 
requirements are met on all the spr1.ng 
assemblies o'f the switch. 

To reassemble the switch, proceed 
as follows: 

~9 Mount the spring ~ssembly on the 
mounting plate and tighten the 

spring assembly mounting screws securely 
with the 4" regular screw-driver. 

11-10 Insert the comb over the 'front 
end ·or the contact springs as be

'fore, making sure that each spring com
bination is engaged by the proper grooves 
of the comb and that the drawbar locat
ing springs are engaged by their respect
ive grooves. Grasp the metallic end o'f 
the drawbar with the long nose pliers as 
be'fore and place the drawbar between the 
springs so that each slot of the drawbar 
engages the proper springs. Remove the 
comb and i'f the drawbar locating springs 
do not ease into position, supporting the 



3.04 (Continued) 

~05 
~06 

13.o? 
~.oe 

drawbar, hold the drawbar in position 
with one hand and manipulate the drawbar 
locating springs with the long nose 
pliers so that they slide into position. 
Grasp the drawbar link with the long 
nose pliers as shown in Fig.l2. Insert 
the 4" regular screw-driver between the 
right end of the drawbar and the adjac
ent back stop strip support as shown in 
Fig. 10 and pry the drawbar towards the 
knob. Set the drawbar link.over the 
pin on the metallic end of drawbar. 
Tighten the screw which holds the knob 
to the cam shaft using the 3-l/2" cab
inet screw-driver. 

M-11 Replace the back stop strip so 
that each slot of the back stop 

strip engages the proper spring. Re
place the back stop strip clamping 
screws, holding the back stop strip in 
position while tightening the screws so 
that the separation between the contact 
previously taken for reference as out
lined in M-1, is the same as it was be
t'ore any screws were loosened. 

CONTACT AND SPRING ALIGNMENT (Rq.2.05) 
SPRING TANG POSITION (Rq.2.06) 

M-1 If the contacts do not line up 
properly,or the springs are not 

approximately parallel, or if the con
tact springs rub on the back stop strip 
or drawbar, or the springs do not over
lap the back stop strip or drawbar suf
ficiently, an attempt should be made to 
correct the trouble by applying pressure 
to the end of the springs exercising 
care not to disturb or otherwise damage 
them. If the spririgs cannot be shifted 
in this manner remove the spring assem
bly at t'ault from the mounting plate as 
outlined in procedure 3.04. Loosen the 
spring assembly screws with the 4" regu
lar screw-driver sufficiently to shift 
the springs so as to correct the fault. 
Tighten the screws securely and replace 
the spring assembly on the mounting 
plate. 

CAM SHAFT MOVEMENT (Rq.2.07) 
CAM SHAri' BRACKET POSITION (Rq. 2. 08) 

M-1 If the oam shaft does not move 
freely in its bearings correct 

as follows. 

M-2 Remove the back stop strip and 
disconnect the drawbar link from 

the drawbar as outlined in procedure 
3. 04, M-1, M-3 and M-4. 

M-3 Remove the cam shaft bracket 
mounting screws and remove the 

bracket from the switch. 

13.09 
l£..10 
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M-4 Remove the screw which holds the 
knob to the cam shaft and remove 

the shaft from the bracket. Clean the 
shaft with a KS-2423 cloth moistened 
with KS-7860 petroleum spirits and wipe 
off the shaft with a olean dry KS-2423 
cloth. 

~5 Replace the shaft in the bracket 
and replace the knob on the 

shaft. Do not tighten the screw holding 
the knob to the shaft securely at this 
time but leave it approximately 1-1/2 
:full turns trom tight. 

M-6 Replace the bracket on the switch 
and replace the cam shat't bracket 

mounting screws. Connect the drawbar 
link to the drawbar as outlined in pro
cedure 3.04, M-10. Tighten the screw 
which holds the knob to the cam shaft 
using the 3-l/2" cabinet screw-driver. 
Replace the back stop strip as outlined 
in M-ll of the same procedure. 

M-7 In tightening the cam shaft 
bracket mounting screws, position 

the bracket so that the side of' the 
bracket is approximately parallel with 
the side of the mounting plate of' the 
switch. 

CONTACT SEPARATION (Rq.2.09) 
TIGHTNESS OF B~CK STOP STRIP ClAMPING 
SCREWS (Rq. 2.1 ) 

M-1 If the separation requirement is 
not met, determine whether or not 

the springs are correctly tensioned 
against the drawbar or back stop strip. 
If necessary. tension them as outlined 
in procedure 3.12. 

M-2 If' the separation between the 
contacts of those springs of' the 

make-make spring combinations which are 
tensioned against opposite sides of' the 
slots in the drawbar is not satisf'actory, 
correct by adjusting the tang of' one ot 
the springs as follows: Determine ap
proximately the amount of' adjustment nec
essary and then remove the back stop 
strip and drawbar as outlined in proce
dure 3.04, M-1 to M-5 inclusive. Adjust 
the tang using the long nose pliers while 
holding the spring with the No. 259 
spring adjuster as shown in Fig.13. Re
place the drawbar and back stop strip as 
outlined in ~rocedure 3.04, M-10 and 
~11. 

M-3 It the separation oetween the con-
tacts ot those springs of the 

make-make spring combinations which are 
tensioned against the back stop strip and 
against the drawbar in the direction 
towards the operating knob is not satis
factory, correct as follows: 
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3.09-3.10 (Continued) 

No. 259 
Spring 
Adjuster 

--Contact 
Springs 

-- - --Long Nose 
Pl.iers 

Fig. 13- Method ot Adjust
ing Spring Tang 
tor Contact 
Separation 

~4 It only a tew or the contacts do 

the same time holding the strip trom 
moving away trom the knob, due to the 
tension or the contact springs, with the 
4" regular screw-driver inserted between 
the right end or the strip and the back 
stop strip support. Then shirt the back 
stop strip by moving the 4" regular 
screw-driver to the lett or right until 
the requirement is met on as many con
tacts as possible. Tighten the clamping 
screws securely using the 3-1/2" cabinet 
screw-driver. Adjust as outlined in ~4 
the tangs or any back stop strip contact 
springs which it is not possible to ad
just by moving the back stop strip. 

M-6 It the separation between the 
contacts ot the transrer spring 

combinations is not satisfactory, adjust 
the tangs ot the back stop strip contact 
springs using the long nose pliers while 
holding the spring with the No. 259 
spring adjuster. 

M-7 It the back stop strip clamping 
screws are loose, tighten them 

securely with the 3-1/2" cabinet screw
driver, exercising care that none ot the 
contact separation requirements are ar
tected. 

not meet the requirement, adjust 
the tangs or the back stop strip contact 
spring using the long nose pliers while 
holding the spring with the No. 259 
spring adjuster as shown in Fig. 14. 

13.11 
~.12 

DRAWBAR LOCATING SPRING TENSION (Rq.2.11) 
CONTACT SPRING TENSION {Rq.2.l2) 

Contact 
Springs-

No. 259 
Spring 
Adjuster--+-

Fig. 1.4 - Method ot Adjusting Spring 
Tang tor Contact Separation 

~5 It many ot the contacts do not 
meet the requirement, loosen the 

back stop strip clamping screws slightly 
with the 3-l/2" cabinet screw-driver at 
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M-1 Drawbar Locatin~ Spring Tension fr the drawbar ocating springs 
do not have suttioient tension toward the 
knob to keep them against the shoulders 
ot the drawbar, thereby insuring that the 

No. 412-A 
Spring 

Adjuster Stud 

Fig. 15 - Method ot Tensioning Draw 
Bar Looating Spring 



3.13-3.14 (Continued) 

drawbar will be held in position.. in
crease the tension of the springs using 
the No. 412-A spring adjuster. Place 
the adjuster on the spring directly in 
back of the rubber stud and slide it 
back to a point approximately 1/4" tram 
the spring assembly bracket as shown 1n 
Fig. 15 and then twist it slightly toward 
the knob. 

~2 Contact Spring Tension If the 
tension of the contact springs 

is not satisfactory, correct it with the 
No. 259 spring adjuster. Place the ad
juster on the front end of the spring, 
but back of the contact, and then slide 
it back to a point approximately 1/4" 
from the spring assembly insulators as 
shown in Fig.l6. The adjustment of the 
spring is made with a slight twist of 
the adjuster to the right or left as re
quired, exercising care not to disturb 
adjacent springs. 

No. 259 
Spring 
Adjuster 

A..ll.~s;--contact 
~~~~~==~~~~ Springs 

Fig. 16 - Method of Tensioning 
Contact Springs 

APmOVED: 

r3.13 
~.14 
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STRAIGHTNESS 01 BmiNGS (Rq.2.13) 
SEP.ARA.TION BEl?& SPRINGS (Rq. 2.14) 

~1 If the springs are not straight 
and have sharp bends or kinks 

due to adjustment or if there is insuf
ficient clearance between the springs, 
correct these conditions by adjusting 
the springs where they are bent or where 
the clearance is insufficient. Use the 
No. 259 spring adjuster exercising care 
not to destroy the adjustment made in 
procedures 3.11 and 3.12. 

3.15 OPERATING PRESSURE (Rq. 2.15) 

~1 If the pressure necessary to start 
the operation of the switch is not 

satisfactory, loosen the knob looking 
spring assembly mounting screws with the 
4" regular screw-driver and shift the 
looking spring assembly slightly away 
tram the contact spring assemblies and 
retighten the mounting screws securely. 

Bell Telephone Laboratories, Inc. PAC 5-12-30 
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