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BELL SYSTEM PRACTICES 
Plant Series 

KEYS 

SECTION 032-700-701 
Issue 4-D, September, 1961 

AT&TCo Standard 

60-TYPE SELECTOR 

AND 491-TYPE 

REQUIREMENTS AND ADJUSTING PROCEDURES 
1. GENERAL 

1.01 This section covers 60 type selector 
and 491 type keys and replaces Section 

A432.019, Issue 2-D 

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 requiremen~s listed herein. 

*1.04 Asterisk: Requirements are marked with 
an asterisk(*) when to chec&:forthem 

would necessitate the dismantling or dis­
mounting of apparatus, ar would affect the 
adjustment involved or other adjustnents. 
No check need be made for these re1uirements 
unless the apparatus or part is wBde acces­
sible for other reasor.s or its performance 
indicates that such a check is advisable. 

1.05 The normal position is that position 
In which fUrther moveoent of the ro­

tating parts of the key is prevented by the 
stop on the main spring sh&ft contacting either 
with a stop on the key frame or with a 
stop on the pinion shaft. In the caseof 
the No.491B, C and D keys, the brush is con­
tacting with the topmost segnent of the com­
mutator. In the case of the No. 49lA and 
E keys the impulse springs of the middle and 
rear impulse wheels are approximately cen­
tered in their respective notches and in the 
case of the 60 type selector keys, the im­
pulse sprine is approximately centered in 
the notch in the impulse wheel. In this po­
sition all normally closed contacts are closed 
and all normally open contacts are open. 

1.06 One drop of oil for the purpose of 
this section ls tbe amount of oil re­

leased from a piece of ~o. 22 bare tinned 
copper wire after it has been dip~ed 1/16" 
into }~-6232 oil and ~uickly removed. 

2. RE'i,UIHZi!SliTS 

2. 01 Cleaning 

(a) Contacts stall be cleaned when nec­
essary in accordance with the sec­

tion covering cleaning of key contacts. 

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

(c) Where petroleum spirits~ used for 
cleaning, the key shall be allowed 

to dry and shall then be relubricated. 

2.02 Lubrication 

(a) The following points shall be ade-
quately lubricated with KS-6232 oil. 

\':hen lubrication is necessary, one drop 
shall be applied to each of the follow­
ing points. 

Main Shaft Bearings Eig. 1 (A) 
\/orm Bearings Fig. 1 (B) 
Pinion Shaft Bearings Fig. 1 (C) 
\:orm J:l'ig. l (D) 

(b) No lubricant shall be applied to the 
pinion teet~ or gear teeth 

(c) Recommended Lubrication Intervals 
After turnover, It Is recommended 

that the parts listed above be lubricated 
at intervals of one year. These inter­
vals may be extended if periodic inspec­
tions have indicated that local condi­
tions are such that the requirements will 
be met during the extended interval. 

Governor Weight------. 

!.iain 
Shaft 

Pinion 
Shaft 
Bearing-------~ 

(C~----------------~ 

~--Pinions 

.--.UIHJUJ. Se 

Springs 

Bearings 

'----(B) 

Fig. 1 - No. 49lA Key 
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SECTION 032-700-701 

2,03 Record of Lubrication: During tte pe• 
r1od or 1nstaliot!on a record al.all 

be ~~rt by dato, or the lubrication or the 
•ey end thi8 record shall be turned over to 
the Telephone Company with the equipment. 
If no lubrication hAS been done it shall be 
eo stated. 

Pinion Shaft 

\lorm------

Comcutator 

tig. 2 - No. 4ilC Key 

•&.04 Contact ~eparat1on - fig, 3 (A) 

(a) 4ilA and E Keya: The aeparat1on be-
tween any pair or contact• normally 

open or 'between any pair or contact• that 
are opened when the key ie operated, 
shall be 

Teat - Uin •• 008" 
~Just - Uin •• 010" 

Use the KS-6909 gauge. 

Contact Sprins 

~---------;Stud Gap 

(A) (C) 

(I)--..... 

Stud------~~iii!~~~~~ii~~ (D)---:;~-=--

L..--------Impulae 
Sprins 

L..----------Contact 
Sprinsa 

~...-__________ Impulse \/heel 

fig. 3 - Impul .. Wheel •nd Contact 
Sp:rina Allemblv 
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(A) 

(B} 

e separa on e ween any pa zo ot 
normally open contacts with the key 1a 
the no~.al position shall be 

Teat - Min •• 018" 
!ii!Juat - Kin •• 020" 

and the separation between any pair ot 
normally closed contacts when the key il 
operat~d shall be 

Teat - ~in •• 013" 
~Just - Min •• 015" 

Use the KS•690i Gauge 

contact Sprins 

,._ __ Impulse \/heel 

Fig. 4 - Inner contact Sprins Poa1t1an 

•e.oo s r1n Position 
8• A an 

the normal pos1tion the end ot the 
contact apring ahall enter the alot 
impulae Wheel tor a depth ot 

L.;in •• 010" 
b~t the clearance between the end ot the 
apring and the bottom ot the llot ot the 1m­
pulae Wheel shall be 

Uin •• 010" 
Gauge by eye. Uae the JCS-6909 gause •• a 
reference. 

•2.0e s~r1ne Clearance - iig. 3 (D): The 
o earance between apringa designed 

never to ca~e contact shall be 
!.fin •• 010" 

Oe.use by eye. 
•2,07 Contact Alienment - tig. o (A): Con• 

taote ah&il line up so that tba point 
or contact ahall tall wholly within the boun• 
dary or trA opposing contact. Gause b1 eye. 

(A)---j 
~~ 



•2.08 Stud Ga' - 491A and ~ Keys - Fi«. :3 
(C) : fie gap between the top of the 

stud and the middle contact spring of the 
rear unit, with the key in the normal posi­
tion ,st.all be: 

l.:in •• 005" 
Gauge by eye. 

•2.09 Contact Follow - 49lA and E J(eys: 
There shall be a follow on the upper 

springs of all three spring combinations, or 
~in •• 010" 

Ga14ge by eye. 

•2.10 Contact ~equence- Break-tiake Corrb ina-
tiona: Unless otherwise spec!ried, 

the normally closed contacts operated di­
rectly by aa impulse spring or an individual 
assembly :thall break before the normally open 
contacts or the same assembly directly as­
sociated with that plunger spring make by 

loiin •• 006" 
Gauge by eye. 

0 

Fig. &B 

Fig. & - Impulse Spring Pressure -
&OB seleotor Key 

•2.11 Impulse spring Presaqre 

(a) 4~lA and I }i.e{ .. • Fi«• :3 (D): The 
pressure of t impJ.lH Si"ing aP,inlt 

the impulse Wheel uaaured with~ 1pr1Pg 
in the notoh in the impul .. Wheel lhall be 

a.tin. 10 srama, uax. so grama 
Thil pre••~• e%0lu.d .. the pru~u.re of the 
oontaot sprinss. Use tbl No. 68B sau.a•• 

ISS 4-D, SECTION 032-700-701 

( l} When checking the impulse spring 
pressure lift the spring which 

rests on the impulse spring away from 
the stud. 

(2) To check the pressure apply the 
gauge to the spring just back of 

the point v1here the spring is bent to 
make contact with the impulse wheel. 

(c) 60B Selector Key 

( 1} Fi«. e (A)- The pressure or the in­
ner c en tact spring against the im­

pulse Wheel v.hen the spring is resting 
aRainst the bottom of a tooth shall be 

Teat - 1.11n • 8 grams 
freiaJust - JJ1n. 10 grams 

Use the No. ?OH gauge- See 2.11 (a) (2). 

( 2) Fig. 6 (B)- The combined pressu.re of 
the inner and outer contact spriql 

asainst the impulse vmeel vmen the tip 
of the spring is resting on the top of 
a tooth shall be 

Test - Max. 125 grams 
lrei!Just - Wnx. 112.5 grams 

Use the No. 70E gauge- See 2.11 (a) ( 2}. 

•2.12 Lower Contact l::ipring Pressure - 491A 
and E Keza: The lower contact sprina 

of the middle and front spring combinations 
shall have a pressure on the stud with the 
key in the normal position of 

Test -~in. 10 grams, 
- l.Sax. ~0 grams 
ReadJ Ul t - Llin. 15 srame , 

uax • :30 grams 
Use the No. ?OH gauge. 

Contact Pressure 

( a) -69 M and E Ker• - rig. :3 ( E l : The 
ooDtaot pressure ot the normally 

olo1ed oontaota shall be 
'l'..tt1 - 141n. 2~ grams, ~~:ax. 5~ srama 
~R'ii'!,?!J~u.a~t - Liin. :30 grams , ll.ax. ~~ gram• 

Use the No. &BB gauge. 

(b) 60 TYpe Selector K!fl- Fig. :3 (1): 
The oantaot prusure between normal­

ly olo .. d oontactl lball be 
Teat - Uin. 10 grams 
ftii!Juat - Uin. 15 grams 

Use the No. 6UB gau.ge. 

(o) 60B aeleotor Ker- F11• e (C): Tha 
contact prea11ure between Ule normal• 

ly open oontaota wben tl» inside oontao' 

, ... a 



SECTION 032-700-701 

... l~ (Continued! 

These aneular diatanoee 
approxima. tely e1ual 

(A) 
.---Middle Impulse Sprine 

~----rront Impulse 9prinr. 

Im'PUlle Spring 
approximately 
oentored in 
notohes------1 

Fig. 7 • Settinc; of Impulse \,'heals 

spring is reating on top or a tooth ahall 
be 

Uin. 15 grama 
Use the No. 70ll gauge. 

•2.14 Setti' or "ulae ,.heels • No. 41JM 
Key - !g. A) 

(a) 11ith the trailing edges or the 1%:1-
p~.<..l.Se apri.nse in approximate align­

uent and with the key in the normal po­
sition, the middle and rear impulae 
Wheels shall be set eo that the impu.lae 
spriLea oenwr .i..n the l'eoea•es ot the 
associated impulse Wheels. 

(b) The front impulse 'fl1leel shall be set 
eo that the angular clistanoe between 

the front edge or the front impulse Wheel 
reoeus and the front edge or the rear 1m­
pulse wheel reoeas measured on the pe­
riphery or the wbeal11 shall be approxi­
ZZIA tely equ~l to the angular diatanos 'be­
tween the front edge of the rear impulse 
Wheel reoeas and the front edge of the 
miQdle impulse Wheel reoeaa. Gauge by eye. 

•2.15 ~ettine: of Impulae Wheela- No. 4~l! Key 

(a) The normally open contaota on the 
front impulse v.t.eel l.lhall make and 

the normally olo18d oontaots on the rear 
~p4l»e Wheel lhall break tbl instant 
tb& t the lce7 be gina to operate • 

Pap 4. 

Commutator 
Segments 

.li:nlRrgttd Vitl\i !;bowing 
~pplioation of Gauge 
to Cor.'l!Tiutator Spring 

P'ig, 8 - Method of !.:euuri~ Com­
mutator Spring Prass~re 
with the No. eBR Oeuge 

( l) Thia requircent may be Qbeoked 
'by noting if the tipa or the im­

pulae springs point to the guide linea 
on the impulse Wbeels when the key ia 
normal. TheM guide linea are stamped 
on the sidea or the impulae Wheela. 

(b) The normally open oontaots on the 
middle impulae wheel shall make the 

instant that the normally oloaed oontaot 
or the rear impulse Wheel breaks the 
aeooDd time, This is equivalent to set­
ting the tip or the impulae spring to 
ooinoide with the guide line or the im­
p~lse Wheel. Gauge by eye, 

•z.le SettiH or Impulee iiheel - No. eOB 
se!eo orRez-tig. i (C): \11tb the 

key in tbe norma! posi t1on the inner oontaot 
spring ahall approximately oen ter 1n the re­
oeaa or the impulse Wheel. Gause by eye. 

•2.17 Preaaure or Brush on Commutator • Noa, 
'01B c and D Keys- tis. 0 (A): The 

preoaure of the brush against the commuta­
tor ahall be 

~est - Win. 50 srama 
keaaJust - W.n. 55 gram• 

U•e the No. eSD gauge. 

(a) To oheok this preee~re uae the No. 
68B gauge, applyins the tip or the 

gauge as close as poasible to the part 
of the bruah that reeta on the commutator 
•• indicated 1n lis. e. Where apaoe 
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*2.17 (Continued) 

Comnutator 
Spring----------------

(A)----------------~ 

0 

0 

Commutator Segments-----' 

Fig. 9 - Brush Spring Pressure 

does not permit manipulation of this 
gauge, the pressure may be checked by 
feel. Use an orange stick for this pur­
pose. When it is desired to check this 
tension with the brush in other than the 
normal position, operate the key and 
block the driving mechanism as desired 
by holding a finger on the governor. 

2.18 Speed of Key 

(a) No. 491A Key: When the key is fully 
wound and then released the impulse 

wheels shall make one complete revolu­
tion from the normal position in 

Min. 10 seconds, Max. 12 seconds 
Use the KS-3008 stop watch. 
(b) Nos. 491B, C and D Keys: When the 

key is fully wound and then released 
the commutator brush shall make three 
complete revolutions in 

Min. 14 seconds, Max. 16 seconds 
Use the KS-3008 stop watch. 
(c) No. 491E Key: When the key is fully 

wound and then released the impulse 
wheels shall make one complete revolu­
tion from the normal position in 

Min. 5 seconds, Max. 6 seconds 
Use the KS-3008 stop watch. 
(d) SOB Selector Key: When the key is 

fully wound and then released the 
impulse wheel shall make one complete 
revolution from the normal position in 

Min. 9.0 seconds, Max. 9.5 seconds 
Use the KS-3008 stop watch, 
(e) No. 60D and D-95147 and D-95579 Se-

lector Keys: When the key is fully 
wound, and then released the impulse 
wheel shall make one complete revolution 
from the normal position in 

ISS 4-D, SECTION 032-700-701 

Min. 7 seconds, Max. 7.5 seconds 
Use the KS-3008 stop watch. 
(f) No. 60E and D-94862 and D-95580 Se-

lector Keys: When the key is fully 
wound and then released the impulse wheel 
shall make one complete revolution from 
the normal position in 

Min. 10 seconds, Max. 11 seconds 
Use the KS-3008 stop watch. 
(g) 60C Selector Key: When the key is 

fully wound and then released, the 
impulse wheel shall make one complete 
revolution from the normal position in 

Min. 5.0 seconds 
Max. 5.5 seconds 

Use the KS-3008 stop watch. 

2.19 Per Cent Make and Break = 60B Selector 
Key: The period of contact make shall 

be approximately 50% and the period of con­
tact break shall be approximately 50% of the 
time required for passing over each tooth of 
the impulse wheel. 

Note: This requirement is met if the 
per cent make or break is not less than 
45% or more than 55%, as determined 
by taking the average of the 2 volt­
meter readings outlined in (1). 

(1) To check this requirscent connect 
the CCiltact spring terminals of the 

key in series with a voltmeter which is 
connected across battery. To get moat 
accurate readings for this test the volt­
a6e or the battery aho~ld approximate 
the maximum ~cale reading or the volt­
meter. Operate lind release the key. The 
voltmeter needle will vibrate as the 
inner contact spring passes over the 
teeth or the i.Inpulse wheel. Record the 
lowest voltage indicat~d by the meter 
needle d~riilg the pulsing interval. He­
peat the operation and record the highest 
voltage indicated by the ester needle 
during the pulsing interval. necheck 
the condition as often as necessary to 
determine the approximate lowest and 
highest reading or the needle. The aver­
age or the two readings should be approx­
imately 1/2 or the steady voltage read­
ing on the meter. 

*2.20 Ten~ion or Pawl Spring 

Test - The tension of the pawl spring 
shai!ISe surricient to ins~re that the pawl 
firmly engages tbe teetb in the driving wheel 
in any position. 

Readiust - The tension of the pawl spring 
measure at the end or tbe spring shall be 
at least 70 grv.ms. Use the No. 79C gauge. 

( 1) To check the tension or the pawl 
spring apply the no. 79C gauge to 

the end or tbe spring as shown in Fig. 10 
and note that the tension registered on 
the gauge is not less than 70 grams. 

}'age 5 
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L---J~Bwl Spr inB 

l<'ig. 10- tr.ethod of <Checkine 
Pawl Sprinr, Tension 

•2.21 5etting of Code seg:nents No. 60B 
s~lector Key: The se~ents on the im­

pulse wheel shall be set to provide the 
aeries of impulses specified on the circuit 
drawing. 

3. ADJU!:iTlliG PROCEIXJ.i:lliS 

3.001 List of Tool~ and Materials 

Code No. 

Tools 

105 

259 

303 

3?1 

485A 

Gauges 

68B 

?OE 

70H 
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J..>escr iption 

Spring Adjuster 

Spring Adjuster 

.:>pring Adjuster 

Spring Adjuster 

~ooth Jaw Pliers 

KS-6015 6" Duck-bill Pliers 

KS-6320 Orange Stick 

3" Cabinet Screwdriver 

No. 4 Artist's Show Card Brush 
Rl5?5 

70-0-?0 Gram Gauge 

150-0-150 Gram Gauge 

0-30 Gram Gauge 

Code No. 

79C 

Materials 

3.002 

Description 

0-200 Gram Push-Pull Tension 
Gauge 

KS-6909 Thickness Gauge Nest 

KS-3008 Stop Watch 

weston Model No. 1 D.C. Volt­
meter (or equivalent) 

KS-2423 Cloth 
or 

KS-14666 Cloth 

KS-6232 Oil 

KS-7860 Petroleum Spirits 

No. 22 Bare Tinned Copper 
Wire 

3.003 Where the key is provided with a cov-
er, remove the cover mounting screws 

with the 3" cabinet screwdriver and remove 
the cover. After making the necessary ad­
justments, remount and secure the cover in 
place. 

3.01 Cleaning (Rq.2.01) 

( 1) Contacts: Clean the contacts in ac­
cordance with the section covering 

cleaning procedures for key contacts. 

(2) Bearings, Worm, Pinions and Pinion 
Shafts: If upon inspection there is 

found to be an accumulation of gwmny oil 
or foreign matter on these parts clean 
them thoroughly with the No. 4 Artist's 
Show Card brush which has been dipped in 
petroleum spirits. 

(3) Impulse Wheel: To clean the impulse 
wheel of 60 type selector keys and 

the No. 491A and No. 491E keys, moisten 
a clean dry KS-14666 cloth with petroleum 
spirits and wipe off the parts. To clean 
the parts normally inaccessible operate 
and release the key and hold the cloth on 
the wheel as the key releases. 

3.02 Lubrication (Rq.2.02) 

(1) "1'Vhen lubricating the key, apply one 
drop of oil on the worm and the rae.in 

shaft, worm shaft and pinion shaft bear­
ings. ~xcessive lubricant shall notbe 



3.02 (Continued) 

allowed to remain on any or these points. 
Take care in appl;yiiJ6 the oH that none 
is applied or spattered onto the teeth 
or the gears or pinions. 

~.03 Record of Lubrication (Rq.2.03) 
No"Procedure. 

13.04 
3.05 
3.05 
3.0? 
3.08 
3.09 
:3.10 
:3.11 
:3.12 
3.1:3 

Contact Separation (Rq.2.04) 
Inner contact Spring ?osition ( Rq.2.05) 
Spring clearance (rtq.2.o6) 
Contact All~nt (Rq.2.0?) 
Stud Gap (Rq •• 08) 
Contact Follow (Rq.2.09) 
Contact Sequence (Rq.2.10) 
Impulse sgring Press~re (Rq.2.11) 
Lower Contact Sprigg Pressure (aq.2.12) 
Contact Press~re (Rq.2.13) 

( 1) In making theae adjust.oents consult 
the associated circuit drawing and 

circuit requirement table, and give prop­
er consideration to the maintenance of 
any requirement for oontact sequence 
Which may be specified thereon. 

( 2) Unless otherwise specified, adjust 
tbe spril]6S close to the point Ytt~ere 

the spring leaves the spring assembly 
clamping plates and insulators with the 
No. 105, 303 or 371 spring adjuster as 
sbown in Fig. 11. Use the Nos. 105 and 
30:3 spring adjuster en the light springs 
and the No. :3?1 spring adjuster on the 
heavy springs. In adj~sting the springs 
take care not to kink them. Kinked 
springs should not be straightened un­
less tbe kink interferes with the proper 
adj~stment of the key. Removing kinks 
tends to weaken the spring and shorten 
the life or tbe key. 

(3) Contact AliGnment: nt the time the 
other spring adjustments are being 

made, see that the contact points lie 
Ytbolly within the boundary of the oppos­
ing contacts. If necessary, loosen tbe 
spring assembly screws with the 3" 
cabinet screwdriver and shift the springs 
~til each contact point lies wholly 
within the corresponding contact diso 
preferably as near the center as possi­
ble. Then tighten the screws securely. 

(4) If the flexible contact springs do 
not rest on their stop springs ad­

j~st as follows: Insert a piece of no. 
22 bare tinned copper wire between the 
flexible spring and stop spring. ~lace 
the No. 4851\ pliers over the stop spring 
and flexible spring and cocpress the 
pliers. When ttJe contacts are fully 
made, the flexible contact springs should 
be held slightly away froc the stop 
springs. This indicates that the con­
tacts have a follow Which insures suf­
ficient contact pressure. 

ISS 4-D, SECTION 032-700-701 

No. 3?1 spring 
Adjuster --------?'11 

..------Insula tor 

~-------spring 
Assembly 
Clamping 

Plate 

xible 
Contact 
Spring 

Impulse stop Sprinb Spring ___ _. . ..., 

Fig. 11 - Uethod of Adjusting 
Contact Springs 

(5) Spring Clearance: Trouble due to 
springs to~.oChing each other Which 

are 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 fol­
low as req_uired with the No. 485.:.. pliers. 

(5) Fore~n matter wedged between the 
contact springs may prevent springs 

from ~kinb contact when the key is op­
erated. rlemove the foreign matter with 
a toothpick which has been dipped in 
petroleuc spirits. Do not use the same 
toothpick for more than one operation. 

(?) Contact Follow: If the follow re-
quirement cannot be met by adjusting 

the springs close to the point where 
they leave the clamping plates and in­
~lators, the part or the spring close 
to the ~ontact IDf!IY be given a slight bend 
toward the moving spring with the No. 
485A pliers. This bend should not be 
enough however, to make a visible kink 
1n the spring. 

(8) Contact Ses,~ence: When adjusting for 
contact seq~ence increase or decrease 

the contact separation, contact press~re 
or contact follow as outlined in (2). 

Page ? 



SECTION 032-700-701 

3.04-3.13 (Continued) 

( 9) In adjusting tb.e impulse spring 
exercise care not to kink the apr ing 

a a it ia made of steel and does not read­
ily yield to adjustment in this manner. 
In extreme casHs it will be necessary 
to loosen the assembly screws with the 
~" cabinet screwdriver and remove the 
impulse spring (the three impulse springs 
ere a unit) and thiiD bend the particular 
spring in the desired direction w1 th the 
tb.umb ar.d fingers. In tensioning the 
spring, take care not to alter the angle 
at which the spring meets the impulse 
Wheel. Hemount the spring in the aa­
aez!lbly and til#l ten the assembly screws. 
Recheck the p~ssure of the spring and 
readjust as necessary. 

~.14 Settiug of Impulse •• heels - Uo. 4~l.A 
Key (nq.2.14) 

( 1) If tlie set tine of the .impulse Viheela 
is not within the r~quirements pro­

ceed as follows: 

( 2) I.;.iddl e and *e1:1r Ioallae \/heel : !;lee 
that the sv tch me anle Is normal 

and. w1 th the 3" cabinet screwdriver, 
loosen the screws ~.ioh bold the middle 
and rear iiJpulse wheels to the shaft, 
aud set the middle impulse Wheel so that 
tle spring centers in the recess. Hold 
the oiddle impulse wheel firmly w1 th the 
left hand, tighten the screw securely, 
and than cove the refl.r impulse vmeel un­
til ita spring is centered in the recess. 
'l'Jie center of the recess in the rear 1m­
pulse vtl.eel sbol.Old then be approxiraately 
in line with the center of the middle 
wheel recess. Tighten the set screw 
holding the wheel to the shaft securely. 

( 3) Front Impulse \lhee l: Loosen tbe 
screws holding the front impulse 

wheel to the shaft with the 3" cabinet 
screwdriver e.nd Shift the Wheel ~til 
the front edge of its recess is the same 
e.ngular distance ahead of the front edge 
or the recess of the rear ~eel as the 
front edge of the recess of the ree.r 
WlLeel iS l:lhead of the front edge Of the 
recess in the middle Wheel. 

:;.15 ~ett.ing of II:lpulse o1heels - No. 49l.E 
Key (Rq.2.15l 

( l) To adj\O&t tor this requirement, 
loosen the impulse wheel set screws 

with the 3" cabinet screwdriver and 
shift the wheel until the guide line and 
the tip of the associated impl4lse spring 
are io1:1ligiUm~n t. Tighten the set screws. 

3.16 Setting of Impulse ilheel - No. oOB 
selector Key (H~.2.16) 

( l) To adjust the posit ion of the irn-
pulse '4leel, loosen the two impulse 

Wheel set screws with the :;" cabinet 
screwariver and position the impulse 
wheel on the shaft. Tighten the set 
screv1s securely. 
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3.17 Pressure ot Br11sh ::1:1 Comm~.<.tator (Ret· 2.17) 

(1) If the requirement is not met, cor-
rect by adjuating the b~sh at the 

base with the No. 485A pliers until the 
desired tension is obtained. 

(2) Inasmuch as altering the commutator 
brush tension may vary the speed or 

ther key it will be necessary to oheck 
requirement 2.17. 

3.18 Speed ot Key (Rq.2.18) 

(1) To increase the speed, e.dj1.0st the t.wo 
wings of the governor approximately 

eql.Oal amo1..nts tov1ard the governor shart, 
With the No. 4a5A pliers applied as 
shown in Fig • 12. 

(2) To decrease the speed apply the Ho. 
485;.. pliers to the wings in the rJ.Bn­

ner outlined in ( 1) above &..'1d adjust the 
two wings of the 60Vernor apJlroxii:lately 
equnl amol.Onts away from the governor 
Shaft, 

3.19 Per Cent ;:eke and Break - GOD Selec­
tor Key (Rq.2.19) 

(1) To adjust the percentage nake and 
breaK of the contacts adjl4St the 

contact separation. Adjust the contact 
separation as outlined in ~.04, increas­
ing the separation to increase the per 
cent break and decreasing the separhtion 
to decrease the per cent break. 

I~o. 485.A. 
Pliers 

Fig. 12 - Adjustinf for Sneed 
wit!. No. 485-A ?liers 



3.19 (Continued) 

(2) Adjust tbe position of the outer con-
tnct sprinp, first and then, if nec­

essury, adjust the inner contact spring. 
After atl.justr::ent make sure requirements 
2.05, 2.06, 2.11 aud 2.10 are met. 

0.20 Tension of Pawl Spring (Hq.2.20) 

(l) To adjust the tnesion of the pawl 
sprine; use the No. 071 spring ad-

No. 371 

3.21 
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juster applied as sl.ovm in Fig. 13. 

Setting cf Code Se~~ents 
Selector key (Rq.2. 1) 

No. 50B 

(l) To adjust tbe setting of the code 
segments on the impulse wheel, loosen 

the segment set screw with the 3" cabi­
net screwdriver and position the seg­
ments as required. Tighten the set 
screw securely. 

Spr.i.ng 
Adjuster------------------------~ 

Fig. 13 - Uethod of .i.djusting 
Pavrl Spring 

Pare 9 
9 Pat:es 


