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BELL SYSTEM PRACTICES 
Plant Series 

KEYS 

SECTION 032-702-701 
Issue 3-D, August, 1960 

AT&T Co Standard 

89, 92, 188, 424, 464, 494, 495, AND 527 TYPES 
REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENBBAL 

1.01 This section covers 89, 92, lee. 424, 
464, 494, 495 and 527 type keys. 

This section is reissued to incorporate ma­
terial from the addendum in its proper loca­
tion. 

1.02 Reference shall be made to Section 
020-010-711 covering General Requirements 

and Definitions tor additional information 
necessary tor the proper application ot the 
requirements listed herein. 

1.03 Part 1, "General" and Part 2, "Require• 
ments" torm part ot the Western Elec­

tric Co. Inc. Installation Department hand• 
book. 

1.04 Require~ents ere marked With an aster-
isk (*) when to check tor them would 

necessitate the dismantling or dismounting 
ot apparatus, or would attect the adjust­
ment involved or other adjuatwents. No 
check need be made tor these requirements 
unless the apparatus or part is made acces­
sible tor other reaHons or its performance 
indicates that such a check is advisable, 

1.06 The operated podtion ot a lever ~e 
key ie 'that position in Which the er 

is thrown either to the extreme front or 
rear and, in the spring assemblies involv­
ed, all normally open conta~ta are closed 
and all normally closed contacts are open. 

l.oe The onerated position ot a pl~er ~ 
kfy 18 t&lt posi tlon in which e p -

er is epressed to the limit or its stroke 
with all nor.mally open contacts closed and 
all normally closed contacts open. 

2. REQUIREMIN!'S 

Plunger Type Kexs 

2,01 CleaniM 

(a) Contacts shall be cleaned 1n accord­
ance with the section covering clean­

ing procedures tor key contacts. 

(b) Other parts shall be cleaned in ao• 
cordanoe with approved procedures. 

2.02 Plunger Ko.ement - Pis. 1 (A) 

(a) Tile plunsers shall operate treal:r 81111 
shall not be sl1J$Sish in restorins 

to normal. On lock1ns keys this shall 
apply attar the plunger has been releas­
ed from the operated poai tion. Gauge b7 
eyt; and teal. 

*(b) It shall not be possible to operate 
the contacts by any slde thrust ot 

the plunser. Gause by eye. 

~---Plunger 

---Key Shell 

:ris. 1 

*2.03 Contact Al1e;nment - Pis. 2 (A) "" The 
contacts sheii ilne up so that the 

point ot contact tells wholly w1 thin the 
boundary ot the opposins contact. Gause b7 
eye. 

'----(A) 

Fig. a 
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SECTION 032-702-701 

*2.04 Flexible Contact Slripg Position - Fig. 
3 {A) - The fiexib e contact springs 

shall rest on their respective stop springs 
when the spring is in the unoperated posi­
tion ~or normally open contacts and in the 
operated position for normally closed con­
tacts. It is not necessary ~or the spring 
to rest on the stop spring for its entire 
length, but it must rest on the end o~ the 
stop spring which is nearest the contact. 
Gauge by eye. 

(C) 

(A) 

Flexible 
Spring----------~ 

Inner Contact 
Spring~----_j 

Fig. 3 

,-Plunger Spring 
I J Outer Conto.c"L 

Spring 

-Spring Assembly 
Mounting Screw 

*2.05 Spring Clearance - Fig. 5 {A) 

(a) There shall be a clearance between 
springs designed never to make con­

tact and between any spring and the frame 
whether in the operated or unoperated po­
sition of the key of: 

Test - Min. .014~ 
~tust - Min. .016~ 

Gauge y eye. 

(b) Fig. 4 (A} - On keys not equipped 
with a plunger retaining screw or 

clip there shall be a clearance between 
the crimps of the plunger springs when 
the plunger is removed of: 

Min •• 030~ 
Gauge by eye. 
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rr.---~Crimp of 
Plunger Spring 

Fig. 4 

*2.06 Contact Separation - Fig. 3 (B) 

(a} Unless otherwise specified, the se-
paration between any pair of con­

tacts normally open or between any pair 
of contacts that are opened when the key 
is operated shall be: 

Test - Min. .014~ 
Reiatust - Min •• 016" 

Gau~e y eye. 

{b) Exceptions: On the make-before-
break and make-before-make contacts, 

the separation between any pair of con­
tacts normally open or between any pair 
of contacts that are opened when the key 
is operated shall be: 

Test - Min. .010~ 
~tust - Min. .012~ 

Gauge y eye. 

Keyshel1.----I1~~~-----Plunger 
Retaining 

Spring Assembly ; 
Clamping Screw:....____; 

Clip 

I*---( A) 

Fig. 5 

Spring 
Assembly 



*2.07 Contact Pressure - Fig. 3 (C) - There 
shall be a pressure between all 

closed contacts of: 
Test - Min. 50 grams 
!re'i'!Just • :W.n. 55 grams 

Use the No. 68-B gauge. 

*2.08 Contact Follow - Fig. 3 (D) - There 
shaii be a foiiow on all contacts ot: 

Test - :W.n. .008" 
lliiirtust - :w.n. .o1o" 

Gauge y eye. 
Exceptions: This requirement shall not 
apply to the normally closed contacts 
of the Nos. 92W, 92AA, 92AL, and 527B 
keys and the normally closed contact 
of the make-before-break contacts of 
the No. 92AW key. 

*2.09 Contact Sequence 

(a) Normal Contact Sequence - Break-
Make combinations - Fig. 6 (A) - un­

less otherwise specified, the normally 
closed contacts operated directly by a 
plunger spring or an individual spring 
assembly shall break berore the normal­
ly open oontacts or the seme assembly 
directly associated with the plunger 
spring make by: 

Test - Min. .005" 
~Sust - Min. .006" 

Gauge y eye. 

(b) Cross Seiuence - Break-Make S~ripg 
dom6inat one on Rinsi~ Spr!~ ssem­

blies • Fig. 7 (A) - u~ess o erwise 
specified all normally closed contacts 
operated by the depression or the plul881' 
shall break betore any or the normally 
open contacts make by: 

Test - Min •• 005" 
~eust - Min. .ooe" 

Gauge y eye. 

(c) Other Contact sequences When speci­
fied on the circuit drawing. 

~I AI 

Fig. & 

Fig. 7 

2.10 Plunger Operate Pressure- Fig. 8 (A)• 
The pressure required to depress the 

plunger to the limit or its stroke shall 
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be w1 thin 1;he limits specified in the :f'ol• 
lowing table. The keys designated (Z) are 
exceptions to the general type. 

Type of Key ~ 
Min ~ 

Nonlocking 575 Grams 2025 Grams 

(Z) 464F 300 Grams 1500 Grams 

(Z} 527 Type 400 Grams 1500 Grams 

Locking 2250 Grams 

E.eadj:Y§t 
Min M!lA 

Nonlocking 675 Grams 1825 Grams 

(Z) 464F 325 Grams 1350 Grams 

(Z) 527 Type 450 Grams 1350 Grams 

Locking 2050 Grams 

Use the No. 79B gauge for minimum values 
and the No. 79F gauge for maximum values. 

Plunger 
Equipped with 
Retaining Screw 

Fig. a 

Retaining 
Screw 

2.11 Plu~!r Release The pull required to 
wit draw a plunger from the locked po­

sition shall be: 
Test - Min. 100 grams 
Rii!~ust - Min. 115 grams 

Gauge y feel. 

Lever 'llpe KeYs 

2.12 Cleaning 

(a) Contacts shall be cleaned in accord­
ance with the section covering clean­

ing procedures for key contacts. 

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

2.13 Lever Movement - Fig. 9 (A) - The hard 
rubber roiiers and the cam shall turn 

:freely in their bearings. Gauge by eye and 
reel. 

*2.14 Relation ot Pl~er Spri~ to Rollers 
end dam - Fig. (B) - ne plunger 

springs shal~ rest against the rollers so 
that in the normal position, the lever will 
be held in as nearly a vertical position as 
can be gauged by eye. 
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SECTION 032-702-701 

Lever------------~ 

Cam ----------------. 

fr~~--------Plunger 
Hard Rubber 
Roller------------~ 

Spring 

Fig. 9 
*2.15 Relation of Plunger syring to Cam and 

Key Frame - Fig. io(A 

(a) The plunger springs shall clear the 
cam by min. 1732". Gauge by eye. 

{b) The vertical centerline o~ each 
spring shall be approximately per­
Dendicular to the key top. Gauge 
by eye. 

Key 'l'op 
Screw----------, 

Key Frame------~ 

Spring 
Assembly 

--Key Top 

Spring 
Assembly 
screw 

Spring 
Assembly 
Clamping 
Plate 

Fig. 10 
~ 
2.16 Contact Al!:nment - Fig. 11 (A) 

contacts s 11 fine up so that 
point o~ contact falls wholly within 
boundary of the opposing contact. 
by eye. 

Fig. 11 
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-The 
the 
the 

Gauge 

* 2.17 Contact Separation - Fig. 12 (A) - The 
separation between any pair of contacts 

normally open or between any pair of con­
tacts that are opened when the key is oper­
ated shall be: 

Test - Min. .014" 
Reaatust - Min. .016" 

Gauge y eye. 

* 2.18 Spring Clearance - Fig. 12 (B) - There 
sliair-he a clearance between springs 

designed never to make contact and between 
any spring and the fraim whether in the op­
erated or unoperated pos 1 tion of the key of: 

Test - Min. .014" 
~just - Min. .016" 

Gauge by eye. ~-----I: A 1 

Rear 

Spring 
Assembly 
Screws --------1-+1'1! 

Fig. 12 

Spring 

* 2.19 Contact Pressure - Fig. 12 (C) - There 
shall be a pressure between all closed 

contacts of: 
Test - Min. 50 grams 
weaajust - Min. 55 grams 

Use the No. 68-B gauge. 

*2.20 Other Spring Pressures - Fig. 12 (D) -
On keys having tleXible contact spr1IJ8S, 

the pressure between the plunger spring and 
the :flexible contact spring with the opposite 
spring assembly operated shall be: 

Max. 225 grams 
Use the No. 62-B gauge. 

* 2.21 Contact Follow - Fig. 12 (E) 

(a) There shall be a contact ~low on 
all contacts of: 

Test - Min. .008" 
~just - Min. .010" 

Gauge 6y eye. 

(b) The follow on two-way keys shall be 
such that when the !ever Is operated 

to one side, the contact springs of the 



unoperated spring combination will not 
change their positions beyond the limits 
set by the requirements tor their nor• 
mal position. Gauge by eye. 

*2.22 Flexible Contact S¥rins Position -
Fig. 12 (F) - Flex bie contact springs 

shall rest on their respective stop springs, at least on the end of the spring nearest the contact when the associated plunger 
spring is in tbe operated position. Gauge 
by eye. 

*2.23 Contact Sequence - Fig. 13 (A) 

(a) Normal Contact Sequence - Break• Make combinations uniess otherwise 
specified, the normally closed contacts operated directly by a plunger spring 
of an individual spring assembly shall 
break before the normally open contacts 
of the same assembly directly associa­
ted with the plunger spring make by: 

Test • Min. .005" 
~iust • Min. .006" 

Gauge y eye. 

(b) Other Contact Sequences When speci­
fied on the circuit drawing. 

(A) 

Fig. 13 

2.24 Lever Release - Fig. 14 (A) 

(a) The pressure required to restore the 
lever trom the locked position shall 

be: 
Test - Min. 50 grams 
~just - Min. 55 grams 

Use the No. 58-B gauge. 

Fig. 14 

A) 
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(b) In checking this requirement the pres-
sure shall be applied at the top por­

tion ot the handle, and perpendicularly 
to it. The lever shall return unaided 
trom the locked position before the 
lever has travelled 10 degrees (a move­
ment of the top of the handle ot about 
l/2 of the diameter of the rubber handle) trom the extreme locked position. Gauge 
by teel. 

3. ADJUSTING PROCEDURES 

3.001 List of Tools. Gauges and Materials 

Code No. Description 

~ 

XS-2348 Cord Repair Screw-driver 

KS-2993 Cleaning Brush 

KS-6015 Duck-bill Pliers 

KS-6854 Screw-driver - 3-l/2" 
(or the re-
placed 35) 

R-1572 Hammer - 4 oz. 

Gauges 

62-B 

58-B 

79-B 

79-F 

Materials 

KS-2423 

KS-6232 

KS-7860 

Bell System Cabinet Screw­
driver - 3-1/2" per 
A.T.& T.Co. Dwg. 46-X-40 

Pin Punch - 4-3/8" x 1/16" 
Point 

Bell System P-Long Nose 
Pliers - 5-1/2" per 
A.T.& T.Co. Dwg. 46-X-56 

0-700 Gram Gauge 

70-0-70 Gram Gauge 

0-1000 Gram Push Pull 
Tension Gauge 

0-6000 gram push-pull 
tension gauge 

Cloth 

011 

Petroleum Spirits 

Toothpicks, Hardwood, Flat 
at one end and pointed at 
the other 

No. 22 Bare Tinned Copper 
Wire 
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SECTION 032-702-701 

Plunger Type Keys 

3.01 Cleaning (Rq.2.01) 

M-1 Clean the contacts in accordance with 
the section covering cleaning pro­

cedures for key contacts. Clean other 
parts in accordance with procedures 3.02 
M-1 and 3.07 M-B. 

3.02 Plunger Movement (Rq.2.02) 

M-1 If the plunger tails to operate free-
ly, it is probably due to dirt or a 

gummy substance fonning between the in­
side of the key shell and the plunger 
or on the surface of the crimp of the 
plunger springs. To determine whether 
or not this condition exists on 494 or 
495 type keys remove the screws holding 
the plunger unit to the key top with the 
3-1/2" cabinet screw-driver. To check 
this condition on 89, 92, 188, 424, 464 
and 527 type keys remove the key from 
the keyshelf. If it is necessary to clean 
the plunger and plunger springs, remove 
the plunger from the key shell. To do 
this on a key equipped with a plunger re­
taining clip,depress the plunger retain­
ing clip toward the plunger very slight­
ly with a screw-driver and, at the same 
time, exert a slight pull on the plunger. 
Where the key is eauipped with a plunger 
retaining screw, remove the retaining screw 
with the KS-2348 screw-ariver and then 
remove the plunger. On keys that are not 
equipped with either a plunger retaining 
clip or retaining screw,withdraw the 
plunger by exerting a slight pull on the 
plunger. When the plunger has been re­
moved, wipe it with a clean dry KS-2423 
cloth, removing all the gummy substance. 
Then clean the inside of the key shell 
and the surface of the plunger springs 
which rest against the plunger by means 
of a toothpick which has been dipped in 
petroleum spirits. Do not use the same 
toothpick for more than one operation. 
When the plunger springs are thoroughly 
dry, place the plunger back in the key 
shell without the plunger retaining screw 
or clip if equipped. This is done so 
that a preliminary test may be made. With 
the plunger in this position, depress it 
a number of times to determine whether or 
not it operates freely, 
M-2 If the plunger operates freely but 

is sluggish in restoring to normal 
after the plunger, key shell and plunger 
springs have been cleaned in accordance 
with M-1 it is probably due to the plung­
er springs not being properly adjusted, 
Failure of the plunger springs to rest 
against the plunger when in the normal 
position, or unequal pressure of the 
plunger springs may cause this trouble. 
Since it is not possible to adjust the 
plunger springs while mounted in the key 
shell, 1t will be necessary to remove the 
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spring assembly. To do this remove the 
spring assembly mounting screws with the 
KS-6854 screw-driver and then remove the 
spring assembly taking care not to lose 
the insulators. Do not loosen the spring 
assembly screw. When the spring a·ssem­
bly has been removed from the keyshell 
examine the plunger springs to determine 
whether the opposite springs are bent at 
approximately the same angle. If there­
quirement is not met after the opposite 
plunger springs have been adjusted so that 
they are approximately equal, tension the 
plunger springs slightly by bending the 
two springs approximately equal amounts 
towards each other. At this time make 
any readjustment that may be necessary to 
meet requirements 2.03 to 2.11 inclusive. 
Replace the spring assembly in the key 
shell and fasten it securely. Recheck 
for proper plunger movement. 

M-3 If any contacts of the key are oper-
ated when a side thrust is applied 

to the plunger, it may be due to a worn 
or defective plunger. Whenever neces­
sary to replace a plunger, remove it as 
outlined in M-1. 

M-4 If the plunger is neither defective 
nor worn, the trouble is due to the 

key failing to meet the contact separa­
tion, contact follow, or contact pres­
sure requirements. In this case adjust 
in accordance with procedures 3.03 to 
3,09 inclusive. 

~
,03 Contact Alignment (Rq.2.03) 
.04 Flexible Contact SKring Position (Rq.2.04) 
.05 Spring Clearance ( q.2:05) 
.06 Contact Separation (Rq.2.06) 
.07 Contact Pressure (Rq.2.07) 
,08 Ccntact Follow (Rq.2.08) 

@.09 Contact Sequence (Rq.2.09) 

M-1 When making these adjustments consult 
the associated circuit drawing and 

circuit requirement table,and give prop­
er consideration to the maintenance ot 
any requirement for contact sequence which 
may be specified thereon. Do not straigbt­
en kinked springs unless the kink inter­
feres with the proper adjustment of the 
key. Removing kinks tends to weaken the 
spring and shorten the life of .the key. 
Adjust the springs so that there will 
be the specified clearance between springs 
designed never to make contact and be­
tween any spring and the frame on both 
the operated and unoperated positions ot 
the key. Straightening the springs will 
usually rectify any trouble that may ex­
ist because of springs touching each oth­
er which are designed to clear at all 
times. 

M-2 Adjust the springs unless otherwise 
specified, near the point where the 

spring leaves the spring assembly clamp­
ing block or insulators with the duck­
bill pliers, applied as shown in Fig. 15. 



In adjusting the spring exercise care to 
adjust them in line with their movement 
so as not to twist them off center. 

Plunger Spring 

Contact Spring 

Contact Spring 

pring Assembly 
Clamping Block 

Fig. 15 - Method of Adjusting Contact 
Springs 

Y-3 Contact Alignment Check the key to 
determine whether or not the springs 

are out of alignment. If necessary, re­
move the spring assembly mounting screws 
using the KS-6854 screw-driver and then 
remove the spring assembly. Loosen the 
spring assembly screw very slightly with 
the 3-l/2" cabinet screw-driver and shift 
the springs so that they are all in 
alignment. Tighten the spring assembly 
screw and replace the spring assembly in 
the key shell. Take care not to lose the 
insulators. When mounted, the sides of 
the spring shall be approximately equi­
distant from the sides of the opening in 
the key shell and the contacts should 
rest wholly within the corresponding con­
tact discs and as near the center as pos­
sible. 

Y-4 Flexible Contact Spring Position If 
the riexibie contact springs do not 

rest on their stop springs adjust as fol­
lows: Take the key apart as covered in 
Y-3. Insert a piece of No. 22 bare timlad 
copper wire between the flexible spring 
and stop spring. Place the duck-bill 
pliers over the stop spring and flexible 
spring as shown on Fig. 16 and compress 
the pliers. When the contacts are tully 
made t the i'lexible contact springs should 
be held slightly away tram the stop 
springs. This indicates that the con­
tacts have a follow which insures suffi­
cient contact pressure. 
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~stop Spring 

LDuck-bill Pliers 

No. 22 Bare Tinned L Copper Wire 

Flexible Contact Spring 

Fig. 16 - Method of Adjusting for 
Flexible Contact Spring 
Position 

M-5 Spring Clearance Trouble due to 
springs touching each other which ere 

designed never to make contact is caused 
either by springs being kinked or bowed 
or by excessive follow. straighten the 
springs or reduce the excessive follow 
as required with the duck-bill pliers. 

M-6 Contact Sefaration and Contact Follow 
The separa ion on the outside con­

tacts can be gauged visually without re­
moving the spring unit from the key shellt 
but in order to view the separation for 
inner contacts of any key, it is necessary 
to remove the spring assembly from the 
shell and also the plunger as previously 
described in procedure 3.02, M-1. While 
holding the spring assembly at the base, 
place the plunger between the plunger 
springs in such a position that the cen­
ter of the plunger will be approximately 
in line with the center of base as shown 
in Fig. 17. This will approximate the 
actual condition when the key is assembled. 
Depress the plunger to its operated po­
sition and note whether or not the spec­
ified contact separation requirement is 
met. 

M-7 If the separation between either the 
inside or .outside contacts is insuf­

ficient, remove the plunger from the 
plunger springs and adjust the contact 
springs very slightly away from ~r tow­
ard the center of the key as required, 
using the duck-bill pliers applied as 
shown in Fig. 15. Repeat the above test 
until the proper contact separation has 
been obtained. Do not reassemble the 
key until the following tests t.ave been 
made with the plunger between the springs 
as described in M-6 in order to approx­
imate actual conditions. 
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Plunger 

-Plunger Spring 

Spring Assembly 

Fig. 17 - Method of Checking for Spring 
Clearance, Contact Separation, 
Contact Pressure, Contact Fol­
low or Contact Sequence 

M-B Contact Pressure Foreign matter 
wedged between contact springs may 

prevent springs making contact when the 
plunger is in the operated position. 
Remove the foreign matter with a tooth­
pic;:k which has been dipped in petroleum 
spirits • Do not use the same toothpick 
for more than one operation. If the con­
tact pressure requirement is still not 
met, readjust the springs as required as 
outlined in M-2. 

M-9 Contact Follow When readjusting for 
a proper contact follow, adjust the 

stationary contact spring as described 
in M-1 and M-2 exercising ca:re that the 
minimum contact separation is maintained. 
If a satisfactory contact follow cannot 
be obtained by this method, it will be 
permissible to adjust the spring close 
to the contact point with the duck-bill 
pliers as indicatad in Fig. 18. This 
bend should not be sufficiently great 
to make a visible kink in the spring. 

M-10 Contact Sequence To adjust for con· 
tact sequence, increase or decrease 

the contact separation. contact pressure, 
contact follow and spring clearances as 
required following the methods outlined 
above. 

M-11 After all of the above requirements 
have been met, reassemble the key. 

13.10 Plunger Operate Pressure (Rq.2.10) 
~.11 Plunger Release (Rq.2.ii) 

M-1 It a plunger tails to meet the maxi­
mum plunger operate pressure require-
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ment, examine the plunger springs to de­
termine whether a gummy substance has 
termed on them. It necessary take the 
key apart and clean the plunger and pl~ 
er springs as outlined in procedure 3.02 
M-1. 

M-2 If, after the cleaning,the key still 
tails to meet the requirement it may 

be necessary to reduce the tension of the 
contact or plunger springs with the duck­
bill pliers. 

M-3 Do not use lubricant on the key plung­
er to facilitate this adjustment. 

M-4 It the key tails to meet the minimum 
plunger operate pressure requirement 

it is an indication that the plunger 
spring tension is insufficient. In this 
case adjust the springs toward the cen­
ter of the key. 

M-5 Plunger Release If a key does not 
meet the plunger release requirement 

it is an indication that the plunger 
springs are too weak. In this case ad­
just the springs toward the center ot 
the key. Exercise care, however, that 
the increase in tension of the plunger 
springs does not, in any way, interfere 
with the plunger operate pressure re­
quirement. 

M-6 Assemble the key and remount it after 
all the adjustments have been made. 

.------'Plunger Spr1 ng 

~---OUter Contact 
Spring 

Inner Contact 
Spring 

Fig. 18 - Method of Adjusting for Con­
tact Follow 

Lever 'l'Ype Kezs 

3.12 Cleaning (Rq.2.12) 

M-1 Clean the contacts in accordance with 
the section covering cleaning pro-



cedures for key contacts. Clean other 
parts in accordance with procedures 3.13 
K-2 and M-5 and 3.19 M-4. 

3.13 Lever Movement {Rq.2.13) 

M-1 To determine whether a cam binds op-
erate and release the lever slowly 

and note that the movemen~ is smooth 
throughout the travel. If when operat­
ing the lever, a drag is detected or it 
the lever does not restore with a uni­
form pressure, it is an indication that 
the cam binds. 

M-2 A foreign deposit on the surfaces of 
plunger springs over which the plung­

er rollers ride will prevent the lever 
from operating and restoring smoothly. 
If necessary, clean the springs with a 
toothpick which has been dipped in petro­
leum spirits. Do not use the same tooth­
pick for more than one cleaning operation. 
Vfuen cleaning a plunger spring operate 
the lever so as to operate the opposite 
spring combination. 

M-3 Examine the plunger springs and note 
if the pressure exerted on the two 

rollers is approximat~ly equal. If the 
tension on the two rollers varies exces­
sively, it will produce a torque effect 
causing the cam to bind on the key top. 
Correct as necessary by readjusting the 
plunger springs in accordance with pro­
cedure 3.20. 

M-4 Loose or missing key top screws may 
cause the key to shift its position 

so that the lever unit binds on the key 
top. Replace missing screws and tighten 
all loose screws with the 3-1/2" cabinet 
screw-driver. 

M-5 If the cam binds in its beardngs,ob-
serve whether the cam is tight 1n the 

key frame. Do this by moving it tram 
side to side as in the testfbr.side play. 
If it is tight, loosen the screws hold­
ing the lever unit to the key top using 
the 3-1/2" cabinet screw-driver, remove 
the lever handle, and finally the entire 
lever unit. Drive out the pin by means 
of the R-15?2 hammer and the pin punch. 
Wipe off the cam and the pin with the 
cloth per KS-2423. Then lubricate the 
pin sparingly with KS-6232 oil and wipe 
it orr again with the cloth per KS-2423. 
Replace the pin in the cam. This is usu­
ally sufficient to remove the bind. 

~
3.14 Relation or Pl~er Springs to Rollers 

and Cam (Rq.2.l 
3.15 Relation or Plu:fer Springs to Cam and 

Key Frame (Rq.2. 5) 

M-1 Failure or a lever to be in the ver­
tical position when the key is nonwd 

is often due to the plunger springs not 
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being set in correct relationship with 
respect to the rollers and the cam. Cor­
rect this condition by loosening the 
spring assembly mounting screws with the 
3-l/2~ cabinet screw-driver and shifting 
the spring assemblies until the correct 
relationship is obtained. Then securely 
tighten the spring assembly screws. 

M-2 If the springs are not in correct 
relationship with the key frame cor­

rect this condition by loosening the 
spring assembly screws with the 3-1/2~ 
cabinet screw-driver and shifting the 
plunger springs until the correct rela­
tionship is obtained. Then securely 
tighten the screws. 

M-3 If the lever still fails to assume 
its correct position it may be due 

to unequal plunger spring tension against 
the roller. To correct this condition 
adjust the back stop associated with each 
plunger spring with the duck-bill pliers 
close to the point where it leaves the 
assembly clamping plates and insulators 
so the t the plunger springs will hold the 
lever in the vertical position~ It may 
also be necessary to tension or weaken 
the opposite plunger springs in which 
case take care that the tensions of the 
opposite plunger springs•are as nearly 
uniform as possible. The tension of the 
springs should be s~fficient to cause 
the lever to return to the normal posi­
tion when the lever is being released 
slowly tram the operated position. Make 
all adjustments on the plunger springs 
with the duck-bill pliers applied close 
to the point where the springs leave the 
assembly clamping plates and insulators 
as shown in Fig. 19. 

cam---------. 

Spring Assembly 
Screws-----~~ 

Fig. 19 - Method of Adjusting Contact 
Springs 
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3.16 Contact Alisnment (Rq.2.16) 
3.17 Contact Separation (Rq.2.17) 
3.18 Spring Clearance (Rq.2.18) 
3.19 Contact Pressure (Rq.2.19) 
3.20 Other Spring Pressures (Rq.2.20) 
3.21 Contact Follow (Rq.2.21} 
3.22 Flexible Contact Spring Position (Rq.2.22) 
3.23 Contact Sequence (Rq.2.23) 

M-1 When making these adjustments consult 
the associated circuit drawing and 

circuit requirement table and give prop­
er consideration to the maintenance of 
any requirement for contact sequence 
which may be specified thereon. Before 
adjusting the springs, tighten up all 
the spring assembly screws. In adjust­
ing the springs take care not to kink 
them. Do not stra1ghten kinked springs 
unless the kink interferes with the prop­
er adjustment of the key. Removing ki~ 
tends to weaken the spring and shorten 
the life of the key. 

M-2 Adjust the springs unless otherwise 
specified close to the point where 

the springs leave the spring assembly 
clamping plates and insulators with the 
duck-bill pliers applied as shown in 
Fig. 19. In adjusting the springs ex­
ercise care to adjust them in line with 
their movement so as not to twist them 
off center. Adjust the springs so that 
there will be the specified clearance 
between any spring and the frame and 
between springs designed never to make 
contact. Straightening the springs will 
usually rectify any trouble that may 
exist because of springs touching each 
other which are designed to clear at all 
times. 

M-3 Contact Alignment At the time the 
other spring adJustments are being 

made, see that the contact points lie 
wholly within the periphery of the cor­
responding discs. If necessary, loosen 
the spring assembly screws with the 
3-1/2" cabinet screw-driver and shift 
the springs until each contact point 
lies wholly within the corresponding 
contact disc preferably as near the cen­
ter as possible. Then tighten the 
screws securely. When mounted the 
springs should be in correct relation­
ship with the cam and key frame. 

M-4 Spring Clearance Trouble due to 
springs touching each other which 

are designed never to make contact is 
caused either by springs being kinkedor 
bowed or by excessive follow. Straight­
en the springs or reduce the excessive 
follow as required with the duck-bill 
pliers. 

M-5 Contact Pressure Foreign matter 
wedged between the contact springs 

may prevent springs from making contact 
when the lever is operated. Remove the 
foreign matter with a toothpick which 
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has been dipped in petroleum spirits. Do 
not use the same toothpick for more than 
one operation. 
M·-6 Contact Separation and Contact Follow 

If a follow requirement cannot be 
met by adjusting the springs close to 
the point where they leave the clamping 
plates and insulators, the upper part 
of the spring just below the contact 
disc may be given a slight bend toward 
the moving spring with the duck-bill 
pliers. This bend should not be enough 
however, to make a visible kink in the 
spring. In the case of flexible contact 
springs, bend the spring slightly at 
the shoulder with the long nose pliers. 
However, exercise care that when increas­
ing the follow that the contact pressure 
between the flexible contact spring and 
plunger spring is not more than the max­
imum specified. 

M-7 Failure to meet the follow require-
ment on two-way keys generally re­

sults trom excessive pressure of the 
plunger springs against the plunger roll­
ers. Correct by reducing the tension of 
the plunger springs slightly but not enough 
to interfere with any of the previous 
adjustments. Use the duck-bill pliers. 

M-8 Flexible Contact Spring Position It 
the flexible contact spring does not 

rest flat against its back stop as spec­
ified insert a piece of No. 22 bere tinned 
copper wire between the two springs close 
to the point where they are held togeth­
er. Thenplace the duck-bill pliers over 
both the stop spring and the flexible 
contact spring close to the wire as ~ 
in Fig.20 and pinch the two springs to­
gether with the pliers. It Will be sat­
isfactory to have a slight kink in the 
flexible contact spring near the point 
where they are held together which may 
be introduced in making this adjustment. 

t.-:Duc~k-bill Pliers 

22 Bare Tinned 
Copper Wire 

Fig. 20 - Method of Adjusting tor 
Flexible Contact Spring 
Position 



M-9 Normal and Other eontaot Sequences 
When adjusting ror contact sequence 

increase or decrease the contact separa­
tion, contact pressure or contact follow 
as outlined in M-1 to M-7 inclusive. 

3.24 Lever Release 

M-1 When making a check tor the lever 
release pressure apply the pressure 

to the top of the straight portion ot 
the handle and perpendicularly to it. 

M-2 Should the lever restore from the 
looked position when a pressure ot 

less than the specified value is ap­
plied, tension the plunger springs with 
the duck-bill pliers against the rollers 
so that the rollers will have a greater 
drag on the spring. 

M-3 If the key still fails to meet the 
requirements, adjust the oft-set 

portion of the plunger spring very &Ught­
ly with the duck-bill pliers as shown 
in Fig. 21 so as to cause a greater drag 
on the lever roller when returning to 
norm,l. This drag however spould not be 
great enough to prevent the lever from 
returning unaided from the looked posi­
tion before the lever has travelled 10 
degrees (a movement of the top ot the 
hand~e ot about l/2 of the diam•ter or 
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the rubber handle) from the extreme 
locked position when the pressure is ap­
pliea at the-top portion ot the handle 
and perpendicularly to it. Do not use 
lubricant on the key roller to facili­
tate this adjustment. 

Fig. 21 - Method ot Adjusting Plunger 
Spring tor Lever Release 
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