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BELL SYSTEM PRACTICES 
AT&TCo Standard 

REPLACING PAGE ADDENDUM 
FUing lnatructiona: 

1. IEIIM FIDII THE SECTION THE PAIES NUIIIEIED THE SAME 
AS THOSE ATTACHED TD THIS PINK SHEET. 

2. INSEIT THE ATTACHED PAIES INTO THE SECTION IN THEIi PLACE. 
3. PLACE THIS PINK SHEET AHEAD OF PAIE 1 OF THE SECTION • 

PANEL SELECTOR COMMUTATORS 

ADDENDUM 026-120-701 
Issue 3, July 1971 

AND COMMUTATOR BRUSHES 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.001 This addendum supplements Section 
026-120-701, Issue 5. The attached pages 

must be inserted in the section in accordance with 
the filing instructions above. 

1.002 This addendum is reissued to revise Part 
2 and Part 3. 

2. REQUIREMENTS 

The following changes apply to Part 2 of the 
Section: 

Attached: 

Page 1 dated March 1963, reissued 

Page 2 dated March 1963, revised 

Page 3 dated July 1971, reissued 

Page 4 dated July 1971, revised 

Page 25 dated January 1970, revised 

(a) 2.0l(d}-revised 

(b) 2.07(d}-note added 

(c) Fig. 66, 67, 68, 69, 70, and 71 to show 
revised limits of adjustments of C commutator 

spring. 

3. ADJUSTING PROCEDURES 

The following change applies to Part 3 of the 
Section: 

(a) 3.01 (!}-revised . 

• Page 26 dated January 1970, revised 

Page 29 dated March 1963, revised 

Page 30 dated March 1963, reissued 

• 
• 

e American Telephone and Telegraph Company , 1971 

Printed in U.S.A. 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 026-120-701 
Issue 5, September 1961 

AT&TCo Standard 

PANEL SELECTOR COMMUTATORS 

AND COMMUTATOR BRUSHES 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section covers panel selector commutators 
and commutator brushes (1-, 2-, 3-, 4-, 5-, 

6-, 7-, and 10-type commutators and 10- and 14-type 
commutator brushes). 

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

would necessitate dismantling or dismounting of 
apparatus, or would affect the adjustment 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. 

~---~-tt- - CLUTCH 
SIGHT 
PLATE 

fig. 1-Rack Notch Number 

1.04 Reference shall be made to Section 020-010-711 
covering general requirements and definitions 

for additional information necessary for the proper 
application of the requirements listed herein. 

1.05 Commutator Segment: A commutator 
segment is the metallic surface of a contact 

strip over which a commutator brush rides between 
two consecutive insulating portions of the commutator. 
The vertical metallic connecting portions between 
the narrow segments are the side edges of the 
contact strip and are used for the electrical 
connections between segments but are not part of 
the segments. 

1.06 Rack Notch Number: Fig. l(A)-This is 
the number specified to indicate the position 

at which the rack must rest on the clutch pawl 
when a requirement is checked or the corresponding 
readjustment made. Unless otherwise specified, 
to set the rack on the pawl at the desired notch, 
the rack notch number specified must appear just 
above the clutch sight plate. The illustration shows 
the position of the rack when the rack notch 
number specified is 10. 

1.07 The 10- and 14-type commutator brushes are 
solid, split, or forked, as covered in the 

following table . 

10 type-All springs solid. 

No. 14A,B,~All springs either split leaf 
or forked except C brush 
which is solid. 

No. 140-All springs either split or forked. 

e American Telephone and Telegraph Company , 1961, 1963, 1970, 1971 Page 1 
Printed in U.S.A. Reissued March 1963 



SECTION 026-120-701 

1.08 Make-busy Information: Before making 
any of the inspections or readjustments 

covered in this section, make busy the associated 
circuit and the two adjacent circuits in the approved 
manner, and, if necessary, block the relays operated 
or nonoperated to permit raising the brush rod. 

1.09 Commutator Brushes of Link Circuits 
Installed on a Brush Rod Equipped With 

Nontripping-type Multiple Brushes: Before . 
checking for contact or wiper pad pressure or for 
clearance between brush springs and wiper, or 
before making any readjustments of a commutator 
brush of a link circuit having nontripping-type 
multiple brushes, proceed as follows. Separate 
the springs of each multiple brush on the rod so 
they will not contact the multiple bank terminals, 
as covered in 3.002. This will prevent interference 
with working circuits connected to the multiple 
bank terminals. 

2. REQUIREMENTS 

2.01 Cleaning and Treating 

Commutator Brushes Not Equipped With Wiper 
Holders 

(a) Before Turnover: Commutators shall be 
cleaned and treated according to approved 

procedures. 

(b) After Turnover: Commutators shall be 
cleaned and treated periodically, as required, 

by local conditions. 

Caution: Commutators used in high usage 
circuits and first choice selector circuits 
require more frequent treating than others. 

Page 2 
Revised March 1963 

Commutator Brushes Prior to Initially Mounting 

Wiper Holders 

(c) Clean the commutator. Do not use oiled 
cloths on commutators to be equipped with 

wiper holders. 

Commutator Brushes Equipped With Wiper Holders 

(d) .The P-15A301 or P-13B114 wiper pads shall 
be used in a wiper holder and shall be 

replaced periodically .• 

(e) When replacing wiper pads or when circuit 
conditions indicate that cleaning is required, 

the commutator should be cleaned. 

Recommended intervals 

(f) It is recommended that the wiper pad be 
replaced annually unless local conditions 

require their replacement at more frequent 
intervals. 

2.02 Commutator Mounting: Fig. 2(A)-The 
commutator retaining spring and the commutator 

latch plate shall hold the commutator firmly at 
top and bottom. Sideplay is permissible at the 
bottom. 

Gauge by feel. 

Commutator Brush 

*2.03 Commutator Brush Mounting: The 
commutator brush mounting screws shall 

hold the brushes securely in place and shall be 
flush or underflush with the inner surface of the 
brush frame. 

• 
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2.04 Spring Clearance (For Earlier Split Leaf 
Springs Only): Fig. 2(B}--The two leaves 

shall not bind on each other when either of the 
leaves is lifted away from the commutator and 
allowed to return. 

Gauge by feel and by eye. 

To check this requirement lift one leaf away from 
the commutator with the KS-6320 orange stick and 
note whether the other leaf is lifted from the 
commutator. Then release the_ leaf and note whether 
it returns freely to its original position. 

TOP 
LOCATING 
PLATE 

LATCH 

PLATE-__;:;~~~:....:::=:: 

BRUSH ROD 

BRUSH 
CLAMPING 
SCREW 

BOTTOM 
LOCATING 
PLATE--....::::r:u< 

RETAINING SPRING ES-908881-2 

Fig. 2-Mounting of Commutator 

2.05 Horizontal Position of Springs: Fig. 3 
and 5(A) 

(a) There shall be a clearance between the 
contact portion of the lip of the brush springs 

and front and rear edge of each segment when 
the play of the commutator brush assembly is 
taken up in either direction for any position of 
travel of the commutator brush . 

Gauge by eye. 

ISS 5, SECTION 026-120-701 

(b) Fig. 4(A)-On No. 4A, 4B, 4C, and 3U 
commutators there shall be a clearance 

between the front edge of the brush spring and 
the front edge of the X segment when the play 
between the brush assembly and the commutator 
is taken up in the adverse direction . 

Gauge by eye. 

SIDE EDGE 
OF CONTACT 
STRIP 

REAR EDGE 
OF SEGMENT 

FRONT EDGE 
OF SEGMENT-------l~ C

- =t!:::;:==;,:~~~-FORKED 
TYPE 

WITHOUT 
SOLDERING 

BRUSH 
SPRING 

ES-908881-36 

Fig. 3-Horizontal Position of Springs 

FRONT EDGE 
OF "X" 
SEGMENT -~-1-+---l+f 

FRONT EDGE OF 
BRUSH SPRING --l--+-~,.L.,, t.1 

SOLID 
BRUSH 
SPRING 

ES-9D8881-3 

Fig. 4-Horizontal Position of Brush Spring on No. 4A, 
4B, 4C, and 3U Commutators 

Page 3 
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SECTION 026-120-701 

2.06 Angle of Contact: Fig. 6(A}-The contact 
portion of the lip of the commutator brush 

spring shall meet the face of the commuta or strip 
within 0.016 inch (springs are approximate· y 0.016 
inch thick, approximately 0.012 inch for single leaf 
14-type springs) of the point at which the horizontal 
portion or lip of the brush spring would be 
perpendicular to the face of the commutator strip. 

Gauge by eye. 

EDIIE Of' 
SHIIENT 

(Al 

EARLIER TYPE 
IIRUSH SPIIING 
( SPLIT SPRINGS) 

T"A 5.4.50 

Fig. 5-Horizontal Position of Springs 

2.07 Vertical Position of Springs: The contact 
portion of the lip of each spring shall set 

against the commutator within the limits specified 
on 

Pages 7, 8 

Page 9 

Pages 10 to 14 

Pages 15 to 17 

Pages 18 to 20 

Pages 21, 22 

Pages 23, 24 

Pages 25, 26 

Page 27 

Page 4 
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District and 3-wire Office 
Frames 

District Office Frames 

Incoming Frames 

Final Frames 

B Link Frames 

Translator Frames 

Line Finder and Trunk 
Finder Frames 

Subscriber Link Frames 

Sender Tandem Link 
Frames 

(a) In the case of split and forked sprin~s, 
the requirements specified must be met with 

both leaves or halves of the springs, that is, 
both leaves or halves must be within the limits 
specified, although one leaf or half may approach 
the maximum limit while the other leaf or half 
approaches the minimum limit. 

Gauge by eye. 

BRUSH SPRING 

(Bl 
MEASURE SPRING 
TENSION HERE 

ES-90888 1-4 

Fig. 6-Contad Angle of Brush with Commutator 

(b) Fig. 7(A}-C springs of all brushes shall 
be so adjusted that the full width of the 

contact portion of the spring (or of each leaf in 
the case of the split springs or each half of the 
spring in the case of forked springs) comes 
within the specified limits as covered in (d). 

Gauge by eye. 

(c) Fig. 7(B}-AJJ commutator springs except 
the C springs are satisfactorily adjusted 

for position, if at a point in the middle of the 
contact portion of the spring (of each leaf, in 
the case of a split spring and each half of the 
spring in the case of forked springs) it is within 
the specified limits as covered in (d). 

(d) These limits shall be measured from the 
top edge or from the bottom edge of the 

contact portion of the spring to the top edge or 
the bottom edge of the corresponding commutator 
segment as indicated in the tables of limits on 
pages 7 to 27. Adjustments shall always be 
made either with the brush rod resting on the 
associated pawl in the notch of the rack specified 
in the table, or with the rod in the normal (down) 
position, as specified. 

Gauge by eye. 

Note: •The G spring is always in contact 
with its segment and should be adjusted to 
the mean height of the other springs .• 

• 
• 
• 

• 

• 
• 
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MAX.HIGH 
(A) 

LIMIT 

ASSUMED 
REFERENCE 
LINES 

SOLID 
BRUSH 
SPRING 

(B) 

FORKED 
MAX.LOW BRUSH 
LIMIT SPRING 

Fig. 7 - Vertical Position of Brush Springs 

2.08 Contact Pressure: Fig. 6(B) -The con-
tact pressure of each solid spring, or of 

each leaf in the case of split springs or of each 
half of the spring in the case of forked-type 
springs and the commutator segment shall be 

Test - Min 25 grams 
Max 55grams 

Readjust- Min 30 grams 
Max55grams 

• Use the No. 68B gauge. 

• 
• 

Before checking the requirement make sure that 
the brush assembly is correctly located on the 
brush rod and the springs are not badly bent or 
distorted . 

Measure the pressure just below the horizontal 
portion or lip with the brush rod in the portion 
corresponding to the reference terminal of the 
bank. 

ISS 5, SECTION 026-120-701 

Clearance Between Bru1Jh Springs and 
Wiper Holder: Fig. 8(A) - With the 

pads removed, there shall be a clearance between 
the brush springs and the adjacent metal portion 
of the wiper holder of 

Min 1/32 inch 

Gauge by eye. 

To check this requirement, proceed as follows. 
Move the wiper holder to one side. Remove the 
wiper pad using the P-long-nose pliers. Take 
care when deflecting the wiper holder and re­
moving the pad not to move the holder more than 
necessary, as this might reduce the tension of the 
holder. Release the holder and check the clear­
ance between the brush springs and the holder. 

Fig. 8 - Pad Pressure and Brush Spring Clearance 

Page 5 
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SECTION 026-120-701 

This may be facilitated if a· piece of white paper 
is placed behind the commutator and a light is 
shone on the paper. After checking the require­
ment, remount the wiper pad in the wiper holder 
taking the precautions covered above. 

2.10 Pressure of Wiper Pad Against Commu­
tator: Fig. 8(B) - The pressure of the 

wiper pad against the commutator measured at 
the center of the wiper holder shall be 

Min 30 grams 
Max 50 grams 

Use the No. 68B gauge. 

To check this requirement, apply the gauge to 
the wiper holder just above the embossing as \ 
shown in Fig. 9. 

2.11 Movement of Ends of Wiper Holder: When 
pressure is applied to one end of the wiper 

.holder to deflect it from the pad, there shall be 
·movement at tbe other end of the wiper holder. 

Gauge by eye and feel. 

To check this requirement, press each end of the 
wiper holder in turn toward the commutator 
using the KS-6320 orange stick. Note that there 
is movement at each end. 

Page 6 
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0 . 68B GAUGE 
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) Fig. 9 - Method of Applying No. 688 Gauge 
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A 

FIG. 10 FIG. II 

No. lD COMMUTATOR 

•- • ·• .. 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
POSITION 

NOTCH SEE NOTE A BELOW DESIO. EDGE EDGE NUMBIR NUMBER MAX.LOW IDEAL MAX.HIGH 
, SEE If;" ~ -~ .. A .TOP ABOVE TOP 5TH NOTE B 
BELOW 

' 

~ IJ;p" 1]2=7-: 
· ...... 

B BOTTOM ABOVE BOTTOM 5TH 43 
I 1 

' l-f07" f=y tci" C TOP COINCIDE BOTTOM 45TH 43 

TOP BELOW BOTTOM EACH 10,21,32, 

1-L{ ~ 1-f~ 0 43,54,65, 
BOTTOM ABOVE TOP SEGMENl' 76,87 & 99 

T BOT'ti:>¥ ABOVE BOTTOM - 0 

~ ~-[.l R " 
s TOP.\ BELOW TOP - ~9 

--~ NO. ~D COMMUTATOR 
SPRING SEGMENT RACK TEST AND READJUST LIMITS 

NOTCH SEE NOTE A BELOW DESIO. EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL -MAY.HIGH 
, SEE ~r ~ -~ .. ... A TQP ABOVE TOP ~TH , NOTE' 'i3 

t . BELOW 

,J?7 W .. ~" 5TH' , B BOTTOM ABOVE BOTTOM 43 
-. 

,, 
BfflOM v ~ ~ • ~ i--4.ooi" C TOP COINCIDE 45TH 43 .• 

..... ,... 
.. .. 

1~; ~ ·1£· ' TOP BELOW BOTTOM 10,21,32, 
0 EACH 43,54,65, 

BOTTOM ABOVE TOP SEGMENT 76,87, 9~ & 99 
ii: BOTTOM ABOVE BOTTOM .. 0 w. m--cl R 
s TOP BELOW TOP - 99 

Nos. '
1

3D AND 3AA COMMUTATORS' .-
:,., 

Note A: As an aid in meeting these 11.mits, the brush springs .may, be used as a referenca. The thtckneao of the 10 and 14 type brushes used re­spectively for 1 and 3 ~ype o6lllI!lUtators is e~prox •• 016" except for the ·sol!d br'l.sh spring ~o.r 14 type brushes which is approx •• 012 11 t . 
Note B: Check or apjt\st '' the ''A" spring w! th. the index number O on the rack just below th~ . stght plate. , . - --- .., ' ·-~-. ~ Spring shall not touch segment, ; t Spring shall not 1touch insulation. 
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GOSTR C ZXB 
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FIG. 14 FIG. 1!5 

NOS. 3H AND ~C 
COMMUTATORS 

,. 

SPRING ~ 
.,. 

SEGMENT RACK TEST AND READJUST 1LIJ.:ITS 
NOTCH ,;, . SEE NOTE A BEI.:OVI 

DESIG, EDGE POSITION EDGE NUMBER NUMBER MAX.LO\': ID3:AL :,:,u:, HIGH 

A TOP ABOVE TOP 5TH 
t?.l SEE lb .. ~- ~ " NOTE B 

BELOW 

B BOTTOM ABOVE BOTTOM 5TH ~3 l=7 lt-P" ~~-Olr 
...... i-f°7" ~ i -f07· 

C TOP COINCIDE BOTTOM 45TH 43 . 

TOP BELOW BOTTOM EACH 10,i!l,32, 

1-L{'-('-J 1--f~ 0 SEG!!ENT 43,54,65 ', 
BOTTOM ABOVE ,.'1'.0P 76,87,& 99 

.. -~- - w. ~-Cl T BOTTOM ABOVi• ~OTTOM - 0 
R 
·s TOP BELOW TOP - 99 

NOS, 3H AND 3AC COM!,.'UTATORS 

SPRING \ SEGMl£NT RACK TEST AfID READJUST Lll:ITS 
NOTCH SEE NOTE A BELOW 

DESIG, EDGE PCSITION EDGE NULIBER NUMBER Wu.:,LOI'/ IDEAL L:A.l:,HIGH 
SEE lb 15 I=$ A TOP ABOVE TOP 5TH NOTE B 

BELOW l' 

\ 

~ E-10,1 re=5 . 
" B BOTTOM ABOVE BOTTOM 5TH 43 

\ 

TOP COINCIDE BOTTOM 43 ·ts b ti3 ' 
cw 

BOTTOM; 
SEE '1~·0;" TOP BELOW 1ST NOTE C 

BELOW 

TOP BELOW BOTTOM EACH 10,21,32, w. 15] ~ 0 43,54,65, 
BOTTOM ABOVE TOP SEGMENT 76,S'l,93&99 

T BOTTOM ABOVE BOTTOM - 0 I.~:~ ~ R 
s TOP BELOW TOP - 99 

NOS. 3T AND 3AB COllllUTATORB 

Nott A: Aa llll aid in matting th••• limit• th• thiokn••• ot th• apringa, approx • • 01&• 
(approx •• 012" tor aolid 14 type bruah aprlnga) .can be uaed aa a -r1t1r1nc1, 

... • · - ,it 

Not• B: Check or adJuat the "A" spring ,with the index number O on th• rack Juat below 
~he eight plate. 

Not• O: Check or adjust the "W" spring with th• brush rod nol'll&l (resting on the ·down 
atop oollar). 

I Spring shall not touoh segment. 
,\ 

t Spring shall not touoa insulation . 
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FIG. 18 

NO, 3Y COMMUTATOR 

• • ., 

SPRING SEGMENT RACK. TEST AND READJUS'}:' LIMITS 
NO'roH SEE NOTE A BELOVI 

DF.SIG. EDGE POSITION 1EDGE NUMBER ~ MAX. LOW IDEAL M.U.HIGH 

"' SEE 
~" l=7 ~~r A BO'lTCII OOINCIDE TOP 5TH NOTE B 

BELOW 

B BOTTOM COINCIDE BOTTCJ4 5TH 42 ~ .. ~ fP 
C TOP COINCIDE BOTTOM 44TH 42 ~" f=7 1-4 -~,-

TOP BELOW BOTTOM 
10,21,32, w -~ t& EACH 43,54,65, 

0 SEGMENI' 76,87,93, 
BOTTOM ABOVE TOP & 99 

T BCYI'TOM ABOVE :OOTTOM - 0 ~-(7. ~ R 
s TOP BELOW TOP - 99 

NO. 3Y (FORMERLY D-76953) COMMUTA'.OOR 

Note A: As an aid in meeting these limits the thickness of the springs, 
approx, ,Olo•• (approx, ,012" for solid 14 ty,pe brush springs) can be 
used as a reference, ~-

Note B: Check or sdjust the "A" spring with the index number u on the 
rack just~ the sight plate. 

~ spring shall not touch segment. t spr~g shall not touch insulation, 
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NO, 3Y COMMUTATOR 
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FIG. 20 

NC. 1A C0lw41JTATOR 

• ,. 

SPRING . Sji:GMENT RACK TEST AND READJUST LIMITS 
NOTCH SE.ENOTE A BELOW 

DESIG. EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL IMAX.HIGH 
SEK ·lb lb ~ A TOP ABOVE TOP 5TH NOTE B . BELOW ---,-, 

B BOTTOM ABOVE BOTTOM 3RD 49 ~ IF,5' F. 
C TOP COINCIDE BOTTOM 51ST 49 If;" ~ ~ 

' 
I 

lb?.. ~ TOP BELOW BOTTOM 
EACH· 

24 & 74 
p 

BOTTOM ABOVE TOP SEGMEN'J: 49 & 99 NO.UOi.74 • 

BOTTOM ABOVE BOTTOM - , 0 Ip 1~:/ T - I• 
TOP BELOW TOP· 99 

R TOP BELOW BOTTOM EACH 24, 49, t-P 151 1£7 . 
s BOTTOM ABOVE TOP 

SEGtsNT 74 & 99 

NO. 1A COMMUTATOR (WHEN USED WITH NON•REPEATING INCOMING CIRCUITS) 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 

NUMI\ER 
NOTCH SEE NOTE A BELOW 

DESIG. EDGE POSITION EDGE NUMBER MAX.LOW IDEAL !!AX.HIGH 

SEE ~ It} .IP 
A BOTTOM ABOVE TOP 5TH NOTE B 

BELOW , . 
B TOP COINCIDE TOP•';• 3RD 49 tf; -~ ts" . 

15· ~ ~ 
. 

C TOP COINCIDE BOTTOM 51ST 49 

'• 

I~. w. TOP BELOW BOTTOM EACH 24 & 74 
p 

ioTTOM ABOVE TOP SEG1:ENT 49 & 99 -11111"1o, Z&8.74 

BOTTOM ABOVE BOTTOM - 0 It It? T ' I TOP BELOW TOP - 99 NO.O 

R TOP BELOW BOTTOM EACH 24, 49, 1$ ~ 1±=7 74 & 99 
s BO'.l'l'OM ABOVE TOP SEGMENT .. 

.... 
NO. lA CO!OOTTATOR (\'!HEN USED 'UTI:i HErEA'fING INCOMING CIRCUITS) ,. 

Note A: As an aid in meeting these limits the thickness of the springs, ap­
prox •• 016" can be used as a reference. 

Note B: Cheok or adjust the · "A" spring with the index number O on the rack 
just below the sight plate. ~--

~ Spring shall not touch segment. t Spring shall not touch insulation. 
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NO. 3A 
COMMUTATOR 

. 
··. ,)·,· \;1 
~ \ .1='>: ~' 

' , 
, . .. 

l, 

.:t 

• ···~• • 
SPRING SEGMENT RACK TEST AND READJ"UST LIMITS 

NOTCH Sll NOTE A BELOW 
DESIO. EDGE POOITION EDGE NUMBER NUMBER MAX.LOW IDEAL MAX.HIGE 

SEE 

~ 15' ~ A TOP ABOVE TOP l5TH. NOTE B , . BELOW 

' '· lb l~.Oli' IE? BOTTOM ABOVE BOTTOM · -·· 49 B 3RD 

C TOP COINCIDE BOTTOM 51ST 49 ts ~ ~ 
~- lg TOP BELOW BOTTOM EACH 24 &. 74 

p 
SEGMENT , 

' BOTTOM ABOVE TOP 49' &. 99 M>.u•'7• 
I 1t=r· ~ BOTTqM ABOVE BOTTOM - 0 

'f 
TOP BELOW TOP .. 99 NO.~ ""·"' 
TOP BELOW BOTTOM • ! 1v~ 151 1£7 R EACH 24, 49, 

S BOTTOM ABOVE ., TOP SEGMENT · 74. .fs-99 -
SO, 3A COMM1JTATOE (WHjlli USED}iTH NO~-REPEA'.1'ING INC'. CIRCUITS) ) 

SPRING SEGMENT,,.: 'RACK TEST AND READJUST LIMITS 
NOTCH "'EE NOTE A BELOW 1' 

'DESIO. EDGE POSITION EDGE NUMBER NUMBER . MAX.LOW IDEAL MAX.HIGH 
SEE 

~ -lP lP A. BOTTOM ABOVE TOP 5TH NOTE B 
BELpW 

, I 

tf; ~ 1--i°°i'' B., TOP COINCID.K TOP " 3RD 

"' 
4P, 

" ' .. "' ·t£;" ~ ID I 
C TOP COIRC/!_DE jOTTOK 51ST ', .r .. 4, 

( • ' 

TOP BELOW\ BO~OM . : 24 &. 74 

IJ.:L ~-p EACH \' 
I BOTTOM ABOVE :.~ TOP SEG~NT . 49 &. 99 . 1,74 

BOTTOM ABOVE ,1lOT'l;OM - 0 w I 

~ T 
. ... 

TOP BELOW TOP - 99 
N0 ,99 

TOP E:LOVI BOTTOM EACH '.,. ' 1$ l!5J ~ R 24, 49, 
s BOTTOM 1 iBOVE TOP SEG!lENT ~ 74 &. 99 

NO. 3A. COMIIUTA'roR (WHEN USKD WI'lH ·R.KPJIA'l'ING INC. CIRCUITS) 

Note A: Aa an aid in •••ting th••• liaita the thiokn••• ot th• 1pring1, approx •• 016" 
(approx •• 012" tor aol1d 14 type bru1h apr1nga) oan be uaad aa a retarenoe. 

L• .... ~~~. 4 I 

Note B: Chaok or adJuat th• "A" _spring ~1th the index · number O on th• raok Juat ~ 
th• aight plate. 

§ Spring ahall not touoh ••8Jll.•nt. . t Spring ahall not touoh inaulation. 
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FIG. 24 

HO. 3J COMMUTATOR 

• I ~-

\' 

SPRING SEGMENT RACK N:ST AND READJUST, LIMITS 
NOTCH ' C:!li'> NWl'R A. 1' IH OVI 

DESIG EOOE POSITION EOOE NUMBER NUMBER MAX.LOW IDEAL !.!AX.HIGH 
SEE lb 1£ ~ A TOP 'ABOVE TOP, 5TH NOTE B 

BELOW , 

~ w· . B BOTTOM ABOVE BOTTOM 3RD 49 F ,,, 
• . . 

If;" ~ ~ C TOP COINCIDlt BOTTOM 5l_S~ 49 

BOTTOM tt? IP TOP BELOW - 74 
p 

BOTTOII ABOVE TO],' I - 99 
NO. 4 -" 

BOTTOM ABOVE BOTTOII - o . 

~ ~ T 
Tl)P BELOW TOP - 99 

N0.99 

R TOP BELOW BOTTOII EACH 24, 49, IP 151 1£7 s BOTTOM ABOVE TOP SEGMENT 74 4: 99 

NO. 3J COMMUTATOR IWHEN USED WITH NON-REPEATING IN_COMING CIR11u.u-,1 
SPRING SEGMENT , RACK TEST AND READJUST LIMITS 

NOTCH SEE NOTE A BELOW 
DESiq. EOOE , POSITION EOOE NUMBER NUMBER 1.WC,LOW IDEAL I.WC.HIGH 

~ ~lo:' i~• 

•. SU lp · lP F. A BOTTOM ABOVR TOP 5TH NOTE B 
BELOW 

B TOP COINCIDE TOP 3RD 49 1-+r4; ~ ts· I I 

C TOP COINCIDE BOTTOM 51ST 49 If;" l=7 ~ 
' 
-

IP l? TOP BELOW - BOTTOII - 74 p 
BOTTOM ABOVE TOP - 99 

NO 89 

BOTTOM ABOVI BOTTOII - 0 lP l=P. T 
TOP BELOW TOP - 99 N0 ,99 

R TOP BBLOW BOT'roll 
EACH 2.4..(' 49, ·W CiJ In s BOTTOM ABOVI TOP SEGIWff 74 4: 99 

" 
NO, 3J COJGIUTATOR (11HBH tmD WI'l'B RKPBATINO DfCOllINO CIRCUITS) 

Note A: Aa an aid in meeting th••• limit• the thiom••• or the 1pring1, approx. ,016" 
(approx. ,012" tor 10114 14 \YP• bruah 1pr~ng1) oan be used•• a retennoa. 

Note B: Check or adJust , the "A• spring with the index n11111ber 0 on the raok ,Just l!!!2! 
the eight plate, \ ~ • 

I 8pr1na shall aot touch aepant. t Spring ahall not touch 1naulat1on, 
' y 
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NO. 3K COMMUTATOR 

• • • 
SPRING SEGMENT RACK 

NOTCH. 
TEST AND READJUST LIMITS 

SEE NOTE A BELOW 
DESIO., EDGE POSITION IDOi NUMBER NUMBER MAX.LOW IDEAL MAX.HIGH 

SEE 

~ 1==7, w A BOTTOM .COINCIDE TOP 5TH NOTE B 
BELOW 

B BO'rrOll COINCIPE IBO'rrOM 3RD 48 li5 l==7 F5" 
C TOP COINCIDE BOTTOM 50TH 48 .ts· i=7 ti7 

TOP BELOW BOTTOM - 24 &: 74 IE~· I~~: p 
BOTTOM ABOVE TOP - 49 &: 99 

BOTTOM ABOVE BOTTOM - 0 lt7 It.? T 
TOP BEliOW TOP - 99 

R TOP BELOW BOTTOM EACH 24, 49, 1$7 151 t& s BOTTOll ABOVB TOP 
SEGMENT 74 &: 99 

NO. 3K COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH SEE NOTE A BELOW 

DESIG. EOOE POSITION EOOE NUMBER NUMBER MAX.LOW IDEAL MAX.HIGH 
SEE 

-~ l==7 w A BOTTOK COINCIDE TOP 5TH NOTE B 
BELOW 

B BOTTOM COINCIDE BOTTOM iRD 48 li5 l==7 JP" 
ts· i=7 ~ 

. 
C TOP COINCIDE BOTTOM 50TH 48 . 

18 ~ TOP BELOW BOTTOM - 74 
p 

BOTTOM ABOVE BOTTOM - 99 N0,7+ 

BOTTOM ABOVE BOTTOM - 0 lt7 ~ T 
TOP BELOW TOP - 99 - .H 

'WP BELOV/ BOTTOM EACH 24, 49, 1$7 151 t& R 
s BOTTOM ABOVE TOP SEGMENT 74 &: 99 

HO. 3L COIOltJTA'l'OR 

Hote A: Aa an aid in meeting th••• liaita th• thiokn••• or the springs, approx. ,018" 
(approx •• 012" tor solid 14 type brush ~pringa) oan be used aa a reteranoe. 

Note B: Cheok or adJust th• "A" spring with the index nuaber 0 on the rack Just~ 
the sight plate. 

I Spring shall not touoh segment. t Spring shall not touoh 1n1ulation. 
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FIG.30 FIG.31 
Nvs. 3N AND 3AF 

COMMUTATORS 

' 

\ 

SPRING SEGMENT RACK TEST AND READJUST LD.!ITS 
NOTCH SEE NCTE A BELOW 

DESIG. EDGE POSITION EDGE NUMBER lll.lMBER UAX.L(]N IDEAL t'.AX.HIGH 

A!lOVE 
s~ 

~ IP F-P A BOTTOM TOP 5TH NOTE B 
BELOW 

B TOP COINCIDE TOP 3RD 49 1£ ~ 1=5" 
C TOP COINCIDE BOTTOM 51ST 49 1£; '=7 ~ . 

1-J.:!,. ~ TOP BELOW BOTTOM -1 24 & 74 
p -~ BOTTOM ABOVE TOP 49 & 99 ... ,. 

BOTTOM ABOVE BOTTOM - J 0 IP. ~ T 
- 1 TOP BELOW TOP 99 

R TOP BELOW BOTTOM EACH 24, 49, l-P ~ t£y s BOTTOM ABOVE TOP SEGMENT ?4 & 99 

NOS. 3N AND 3AF COMMUTA'l'ORS lWHEN USED \,'ITH REPEATING INC'. C_IRCUJ.'l'S) 

, SPRING 

DESIG. EDGE 

A BOTTOM 

B BOTTOM 

C TOP 

TOP 
p 

BOTTOM 

T BOTTOM 
R TOP 

TOP 
s BOTTOM 

SEGMENT RACK TEST AND RZADJ'IJST LIMITS 
NOTCH SEE NOTE A BELOW 

POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL MAX.HIGH 
SEE 

~ l==7 w COINCIDE-' TOP 5TH NOTE B 
BELOW 

~ 

~ J=1 JP" COINCIDE BOTTOM 3RD , .. 48 
I ·I 

ts· i=7 ·tt3· . 

COINCIDE BOTTOM 50TH 48 

BELOW BOTTOM -, 24 & 74 l~f:_ ~ _, , 
ABOVE TOP 49 & 99 

ABOVB BOTTOM _11 0 .lt7 ~ BELOW TOP - 99 
.9 

BELOW BOTTOM 

~ l!zl 1:5 EACH 24, 49, 
ABOVE TOP SEGMENT 74 & 99 

HO, 3W (J'ORIIIRLY D-o'4660), 3il AND .3AG CtJIIUTA'l'OR8 

" Hota A: As an aid 111 meeting th••• 11a1ts the thioltlleia or'the springs, approx •• 016" 
(approx •• 012• r~r 10114 14 type bru~h springs) o~ be used a• a ret•r•?o•. 

Note B: Cheok or ad,luat the "A" spring With th• index number O on the re.ok Juat ~ 
the sight plate. 

§ Spring shall not touoh segment. t Spring ahall not touoh insulation. 

INOCIIING J'BAKB8 

y,. I. • • 

PG_STR C ZXB 
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PIG. 34 FIG.35 

NO. lB COMMUTATOR 

DF.SIG. 

A J 

B 

C 

T 
R 
s 

DES!G. 

A 

B 

-
C 

T 
R 
s 

• 
.. T 

~ ~, 
SPRING SEGMtNT' RACK 

; NOTCH 
EDGE POSIT:reN EDGE NUMBER NUMBER 

SEE 
TOP ABOVE ~OP 5TH NOTE B 

BEUlW 

BOI'TOM ABOVE BOTl'OM 6TH 49 
' 

I I 

J l '• 

TOP ABOVE TOP 50TH i9 
I 

BOTTOM ABOVE BCYl"l'OM - 0 

TOP· BELOW TOP - 99 

' ' 

; e '\ 
'. _ .... , .. 

TEST AND READJUST I.:Th!ITS-
SEE NOTE A BELOW " 

MAX.LOW IDEAL MAX.HIGH 

· ~" 

T ~ -l=S: ID?. l]:64 l]=J" .. ,, i&I-. ~ -,. ' -.-tp·· l$ .. l=Sz' 
IJ:e NO . "" ~9 

NO. lB COMMUTATOR (USED IN GROUND, CJO. OFFICE) 

SPRING SEGMENT RACK TEST AND READJUST LIMITS ~~:: . SEE HOTE A BELOW 
EOOE POSITION EOOE NUN.BER MAX.LOW IDEAL} MAX.HIGH 

, ,/ . . .:., ~ 1:f;" lS .. ~ .. \ ~ SEE 
TOP ABOVE , TOP 5TH .NOTE B 

I BELOW 
! ~ .IP,=7 ru;4 l]==J" BOTTOM ABOVE BOTTOM 6TH 49 ...... i&I-. 

I lb.-1=5." ts~ TOP ABO'Vlj: 1 TOP 50TH 49 
I j 

' 
BOTTOM 

\ 

~ ·~. BOTTOM ABOVE - 0 

TOP BELOW J TOP - 99 

NO. 3B COMMUTATOR (USED IN GROUND C.O. OFFICE) , 
Note A: As an aid in meeting t.b.ese limits, the brush springs me.y be 

used as a reference. The thickness of the 10 and 14 type brushes 
used respectively for 1 and 3 type commutators 1s approx •• 016 ·" ex­
cept tor t.b.e solid brush spring ot 14 type brushes wh1oh 1s approx. 
.012" ---· 

Note B: Cheok or adjust the "A" spring with the index nut1ber O on the 
rack Jt1st ~ the s_1ght plate. 

T Spring shall not ' touch ' insulat1on. 

FINAL l!'RAMES 
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NO. 30 COMMUTATOR 

• 

• 

.. 
i"'i • 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH SEE NOTE A BELOW 

DESIG. EDGE ·POSITIO~ EDGE .NUMBER NUMBER MAX.LOW IDEAL M.AX.HI9H 

\ SEE LS .. ~o" 1$ ... A TOP ABOVE TOP 5TH NOTE B 
BELOW 

B BO'l'I'OM COINCIDE BO'l"l'Ol4 6TH 48 ~♦- " ~ 
~4" , 

C TOP ABOVE TOP 49TH . 1,8 \ If;" ~a " l=S" 
T BOi'I'0:14 ABOW BOTTOM - o · ·IJ:t?. ~~ -R 
s TOP BELOW TOP - 99 

NO. 3G COMMUTATOR .(SEE NOTE C BELOW) (USED IN GROUND C.O. OFFICE), 

SPRING SEGMENT RACK 'l'EST AND READJUST LIMITS· 
NOTCH SEE NOTE A BELOV/ 

DESIG. EDGE POEirroN EDGE NUMBER NUMBER . I Wuc .• LOW IDEAL MA.X.HlGH 

' SEE lb .. ISO"-1$" A '1:0P '. .A:BOVE TOP 5TH NOTE B. 
\ ·-"} BELOW ; •· 

. ·"'· 
~4" 

~ . 
~• -" ' . 

B BOTTOM COINCI~E BOI'TOM 6TH 48 

C TOP ABOVE TOP 49TH 48 I~ .. 163" ~~· - - i 
- ✓ 

T BOTTOM ABOVE BOT'l"QM - 0 .IP 
~-

R 
BELOW TOP 99 .. s TOP - -♦ 

NO . O 

NO;' 3M COMMUTATOR" '(USED IN GROUND C,;f). 'OFFICE) 

note A: As an aid '1n meeting these limits the thickness of the springs, 
approx. ,016" (!ipprox •• 012 1

• for solid 14 type brush springs) aan be 
used as a reference, ~ • 

ijote B: Check .or adjust the ""-" spring with the index number O on the 
rack just ~ the sight plate. · \ 

Note C: Requirements are not specified for the 
commutator as it ~liS ~o circuit function~ 

~ ~ 

tspring shafl not touch insulation. ' f 
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FIG.42 

NOS. 3P AND 3AD 
COMMUTATORS 

,. I 

--
SPRING I SEG;MENT RACK TEST AND READJUST LIMITS 

DESIO.I EDGE I POS!TICNI EDGE 
NOTCH SEE NOTE A BELOW 

NUMBER NUMBER MAX.LOW IDEAL MAX.HIGH 

' SEE If;'" ~ IP. A IBOTroM I conrnIDE I TOP 5TH NOTE B 
BE.LOW 

B IBOTTOMICOI:Nq:IDE J-OOTTOMI 6TH I 48 I~ -- ~ - 1µ5·, 
C I TOP ICOlNCIDE I TOP I 49TH I 48 'l±=i" l==1 F7"1 
E I BOTTOM I COINCIDE IB:>TTOM I 7TH I 48 ,~- l==7 ~ 
T B~OM 1· ABOVE "OOT'l'OM - 0 lf?· ~ R 
s TOP I BELOW TOP - 99 

NO . O N~_- 99 
,' ~ 

NOS, 31' AND 3AD COMMUTATORS (USED IN B'ATTERY C .O. OFFICE) 

Note A: As an aid in meeting these limits the thickness of the springs, 
approx, ,016" (approx •• 012" for solid 14 t~rpe brush springs) can be 
used -as a reference. 

Note B: Check or adjust the "A" spring \vi th the index number O on the 
rack just~ the sight plate, 

tspring shall not touch insulation, 

·, 
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FIG ,44 FIG. 45 

NO. 30 COMMUTATOR 

' 

SPRING SECMENT- RACK TEST AND READJUST LD.[ITS 

NOTCH SEE NOTE A BELOW 

D:ESIG. EDGE POSITIOi EDGE NUMBER NUMBER MAX.LOW IDEAL MAX.n!GH 

l if;'' i=7 1-;·07" 
C TOP COINCIDll BOTTOM 34TH 32 

T BOTTOM ABOVE BOTTOM - 0 W. ~ R 
s TOP BELOW TOP - 64 

SH 
(Some- The bottom edge of the "SH" spring shall make oontac .t 
times with its feeder segment approximately .015" before the 
desig- "C" spring breaks contaot with ite first segment. 
nated 
"S"') 

NO. 3C COMMUTATOR (USED WITH 65 TERMINAL BANKS) 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 

NO'JX:H SEE NOTE A BELOW 

DE3IG. EDGE POSITim EDGE INUMBER NUMBER MAX.LOW IDEAL MAX,HIGH 

C TOP COINCID;I BCYI'TOI 51ST 49 if;" i=7 ~ .. 
T BOTTOM ABOVE BOTTOM - 0 WO ~ R 
s TOP BELOW TOP - 99 

SH 
(Some- The bottom edge of the "SH" spring shall make contact 
times with its feeder segmeµt approximately .Ol5" before the 
desig- "C" spring breaks contact with its first segment. 
nated 
"S") 

NO. 3E COMLqJTATOR (USED WITH 100 TERMINAL BANKS) 

Note A: As an uid in meeting these limits the ,thiokness of the springs, 

approx •• 016" (approx •• 012 11 tor solid 14 type brush springs) can be 

used as a reference. 

tspring shall not touch insulation. 

• 

rosITION DISTRIBt1l'ING OR 
CORDLESS "B" LINK FRAMES 
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FIG. 48 FIG. 49 

NO. 3R COMMUTATO~ 

• • • 
SPRING SEGMENT RACK TEST AND READJUST LIMITS 

NOTCH ' SEE NOTE A BE OW 
DESIO. EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL MAX.P.IGH 

C TOP COINCIDE BOTTOM 34TH 32 ~ .. ~ 1-;·o,Y 
T !BOTTOM ABOVE BOTTOM - 0 w~ ~ R 
s TOP BELOW TOP - 64 

SH 
(Some• The bottom edge or the "SH" spring shall make contact times With its reeder segment approximately .015" berore the desig- "C" spring breaks contact with its rirst segment. nated 
"S") 

NO. 3R COMMUTATOR (USED WITH 65 TERMINAL BANl<S) 

SPRING SEGMENT RACK TEST AHD READ.iUST LIMITS 
NOTCH SEE NOTE A BELOW 

DESIO. EDGE POSITION EDGE NUlfBER NUMBER· MAX.LOW IDll;AL ),[AX.HIGH 

C TOP COINCIDE BOTTOM 51ST 49 if;'' ~ f=v" ' 

T BOTTOM ABOVE BOTTOM - 0 wn / 

~ R 
s TOP BELOW TOP - 99 i 

' 
SH 

(Some- The bottom edge or the "SH" spring shall make contact 
times w1 th 1 ts reeder segment approximately .015" be tore the 
desig- "C" spring breaks contact with its rirst segment. 
nated 
"S.") 

NO. 3S COMMUTATOR (USED WITH 100 TERMINAL BANKS) 
Note A: As an aid in meeting these limits the thickness ot the springs, 

approx, .O;t6•• (approx. ,012'' tor solid 14 type brush springs) can be 
used as a reference. 

tspring shall not touch insulation. 

POSITION DISTRIBUTING OR 
CORDLESS ,.B,. LINK FRAMES 
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NO. 3S COMMUTATOR 
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FIG. 52 FIG. 53 

NO. 3U COMMUTATOR 

• • 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH SEE NOTE A BELOW 

DESIG. EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL MAX.HIGl:I 

C BOTTOM COINCIDE TOP 60TH ,e lG l==7 ~ .. 
T, R, BOTTOM ABOVE BOTTOM I 

0 1-C.~ ~ TR,SC, 
I FT&J!'R TOP BELPW TOP 99 

X BOTTOM ABOVE BOTl'OM I 101 ltf7 
BOTTOM ABOVE BOTl'OM z 90 lt20 I=?., z 

TOP BELOW TOP Zl 89 
NO. 3U COMMUTATOR (SENDER SELECTOR) 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH SEE NOTE A BELOW 

DESIG. EDGE POSITION EDGE NUMBER NUMBER MAX,LOW IDEAL MAX.HIGH 

C BOTTOM COINCIDE TOP 31ST 30 w ·1=7 F 
I ~A ~ ~~ UGI! 

N TOP BELOW TOP 59 
I 

BOTTOM ABOVE BOTTOM I 61 
11=6" E?" IE7"' 

I lliil-. KX 

I ~· SEE 
BOTTOM ABOVE TOP NOTE B 

I BELOW . 
~ · 

BO'J.'TOM ABOVE TOP I 
0 i 111-, 

BOTTOM 
.. 

I 

l,\!.o ~ 
T ABOVE BOTTOM 

I 
0 

R 
I s TOP BELOW TOP 59 

H l SEE 1~·0;·· TOP BELOW BOTTOM NOTE B )I I BELOW 

NOS, lOA AND lOB COMMUTATORS (1'.RUNK-FINDER) 
Note A: As an aid in meeting these limits the thickness 01' the sprin~s. 

approx •• Olo•• ( approx •• 012" for solid 14 type brush springs) can be 
used as a reference. 

Note B: The H, M and K springs shall be checked with the brush rod 
resting on the down stop collar and after ttll other springs have been 
adjusted, 

CALL DIST, "B" LINK FRAMES 

• :• • 

GTRSH C XNM 

FIG. 54 FIG. 55 

NOS. lOA and 10B 
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FIG, 56 FIG. 57 

NO. 4A COMMUTATOR 

• • • 
S~ING SEGMENT RACK TEST AND READJUST LIMITS 

NOTCH SEE NOTE t. BELOW DESIG. EDGE POSITIO~ EDGE NUMBER NUMBER MAX.LOW IDEAL WAX.HIGH 

C TOP BELOW BOTTOM 30TH 18 (; " I~-.. ;· ~ --

T BOTTOM ABOVE BOTTOM - 0 Ef?o ~. R 
' s TOP BELOW TOP - 39 

H TOP BELOW TOP - 39 ~ 
NO. 4A COMMUTATOR (USED 1//ITH SUBSCRIBER SllNDr:RS) 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH SEE NOTE A BELOW 

DESIG-. EDGE POSITI01' EDGE NUMBEB NUMBER lv!AA.LOW IDF.AL MAX.HIGH 

SEE lb·-~ ~ --A TOP ABOVE TOP 5TH NOTJt.: B 
BELOW 

B BOTTOM ABOVE TOP 3RD 16 l#i I? " ~ 1111~ 
T BOTTOM AOOVE IBOT'I'CJM - 0 WO I~~ R 
s TOP BELOW TOP - 39 

NO. 4B COMMUTATOR (lTSED WITH TAND».1 SENDERS) 

Note A: As an aid in meeting these limits the thickness of the springs, · approx. ,Olo'' (approx •• OlW' for solid 14 t~rpe brush springs) can be 
used as a reference. 

Note B: Check or adjust the "A" sprinB with the index number O on the rack just~ the sight plate. 

tspring shall not touch insulation, 

TRANSLATOR FRAMES 
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NO. 4B COMMUTATOR 
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FIG . 60 

NO. 40 COMMOT ArOR 

• • 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH SEE NOTE A BELOW 

DESIG. EDGE POSITION EDGE NUlflBER NWIBAR _¥A,X.LOW IDEAL ~.HIGH 

SEE ~· ~ ~ ·· 
A TOP ABOVE TOP 5TH NOTE B 

BELOW 

B ~OTTOM ABOVE TOP 3RD 16 ~r E=7" p 
!!II-, 

T BOTTOM ABOVE BOTTOM - 0 WO l~t R 
s TOP BELOW TOP - 39 

NO. 40 COMMUTATOR ( USED WITH TAND:F.2,1 SENDERS ) 

Note A: As an aid in meeting these limits the thickness of the springs, 
approx. ,Olott (approx. ,012" for solid 14 ty_pe brush springs) can be 
used as a reference. 

Note B: Check or adjust the "A'' spring with the index number O on the 
rack just~ the sight plate. 

tspring shall not touch insulation. 
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FIG. 62 

NOS. 2A AND 2E 
COM!llftTTA TORS 

·,ljy 

• ;. • 
SPRING SEGMENT RACK TEST AND READJUST LIMITS 

NOTCH SEE NOTE A BELOW 
DESIG, EDGE POSITlON EDGE NUMBER NUMBER !,!AX.LOW IDEAL MAX.BIG~ 

C TOP ABOVE· TOP 10TH 9 ~ ~ ~ 
N BOTTOM ABOVE TOP .. 20 ~ lP IP .. 

BOTTOM ABOVE BOTTOM - 20 ~ .. I? II•. 7 

xx ~ ..... 
SEE 

' ~ BOTTOM ABOVE TOP - NOTE B 
BELOW 

Ii-=> .l:lOT'fOM ABOVE 'l'OP - 0 
it'!, 

T BOTTOM ABOVE BOTTOM - 0 

~ w. R .• 
s TOP BELOW TOP - 111 

H SEE llli .o~z 
TOP BELOW BOTTOM - NOTE B I' 7 

M BELOW 
NOS. 2A illD 2B COMMUTATOR (USED WITH 20-TERMINAL BANKS - 300-POINT L.1.r..1!. F.1.mJERSJ 

Note A: As an aid in meeting these limits the thicknes s of the springs, 
approximately 0,016 inch (approxi.rnately 0.012 inch for solid 14-type 
brush sprini:;s ), can be used as a referet1ce. 

~ote B: The H, M, and K springs shall be checked with the b~1sh rod 
resting on the down stop collar and after all other springs have been adjusted. 

Note C: Where circuits are not provided with contact protection for the 
Mand G segments, the M spring may be crimped as covered in 3.07(20). 
Crimping lowers the M spring an additional 0,055 inch. The C spring may 
also be grounded as covered in 3,07(20), 

t Spring shall not touch insulation. 
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NOS.; 5A AND 5ll 
COMMU'fATORS 

• • 

.. ; 

SPRING SEGMENT RACK TEST AND READJUST LIJ.!ITS C XNM 
NOTCH SEE NOTE A BELOW 

DESIG. EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL MA.X.HIGF 

C BOTTOM COINCIDE TOP 21ST 20 w ·1=7 J-P 
~ ~ ~l U6l 

N TOP BELOW TOP - 311 

BOTTOM ABOVE BOTT!)M - 41 1}±5 lt==j " IE? 
KX 

llil. ~ 
SEE l_;_•ii: 

BOTTOM ABOVE TOP - NOTE B 
BELOW 

.I BOT'I'OM .iiliOV .I!: TOI:' - 0 
~e 
ljjflj_.-

T BOTTOM ABOVE BO'l"l'OM - 0 

1-E:.o ~ R 
s TOP BELOW 'l'OP - 39 N0 .39 

H TOP BEIDW BOTTOM -
SKI!: 

NOTE B 
11J..l 'OJ2 " 

I. / 
-see 
Note C 

)4 BEIDW 
c... -

NOS. 5A AND 5!:! (FORMERLY D-76821) COMMUTATOHS (USED \vlTH 40-TERMINAL 
4OO-POINT LINE AND 'l'RUNK FINDERS) 

Note A: As an aid in meeting these limits the thickness of the springs, 
approximately 0.01 6 inch (approxim ately U01 2 i nch for solid 14-type brush 
springs), can be used as a refere nce . 

Note B: The H • M, and K springs shall be checked with the brush rod 
resting on the down stop collar an d after all other springs have be en 
adjusted. 

Note C: Where i:i rcuits are not provided with contact protection for the 
Mand G segments, t~e M spring may be crimped as covered in J.07(20). 
Crimping lowers the M spring an additional 0.055 inch. The C spring may 
also be grounded a s covered in J.07(20). 

t Spring shall not touch insulation. 

LI~E FINDER AND TRUNK FINDER FRAMES 

• -~(;• 
~-.' •• 

'!) FIG. 65 

NOS. 5A AND 5B 
COMMUTATORS 
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FIG. 66 FIG. 67 

NO. 3U COMBUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH SEE NOTE A BELOW 

DESIG. EDGE POSITION EDGE NUMBER NUMBER l\iAX!LOW IDEAL MAX.HIGH 

C BOTTOM COINCIDE TOP 50TH 49 u;· ~ ~" : 

T, R, BOTTOM ABOVE BOI'TOM - 0 

1-iC:!o - ~ TR, SC, 
TOP FT&. FR TOP BELOW - 99 

t -40 . 9~ 

X BOITOM ABOVE IDTI'OM - 101 w 
BOTTOM ABOVE BorrOM z 90 

~o ~9 

z 
TOP BELOW TOP Zl 89 

NO. 3U COMMUTATOR (SENDER SELECTO~) 

~RING SEGMENT RACK TEST AND R~DJUST LIMITS 
NOTCH SE£ NOTE A BELOW 

DESIG. I<.:DGE POSITION EDGE NUMBER NUMBER .,ijM.LOW .. IP_~ ---MAX.HIGH 
-·•---- ·-· 1-f7. If? C BOTTOM /,BOVE TOP 11TH 10 ~ 

T, ·R, BOTTOM ABOVE BOTI'OM - 0 

1-J:oc l~z TR, FT, 
FR& SC TOP BELOW TOP - 21 

X OOITOM ABOVE 
,___ 

BOTTOM - 23 w 
NO, tiA COMMUTATOR (22 TERMINAL DISTRICT FINDER) 

Note A: As an aid in meeting these limits the thiokness of the springs, 
approx, ,016" (app:rox. ,012" for solid 14 type brush springs) oan be 
used as a reference. 

tspring shall not touch insulation. 
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NO. 5A COMMUTATOR 
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SPRING SEG!.raNT RACK TEST AND READJUsr LIMITS 
NOTCH SEE NOT:l: A BELOW 

DESIG. EDGE POSITION EDGE ~ER NUMBER ·MAX.LOW IDEAL MAX.HIGH -

C IBO'I'l'OM ABOVE TOP 21ST 20 l==i 1-f7 Irr 
T, R, BOTTOM ABOVE BOTTOll - 0 l-f:1a ~ TR,FT, 
FR&SC TOP BELOW TOP - 41 

X BOTTOM ABOVE BOTTOll - 43 w 
NO. 7A COMMUTATOR (42 TERMINAL DISTRICT FIND~R) 

Note A: As an aid in meeting these limits the thickness of the springs, 
approx •• Olo" (approx •• 012" for solid 14 type brush springs) oan be 
used as a reference. 

tspring shall not touoh insulation. 
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FIG. 72 FIG, 73 

NO. 3S COMMUTATOR 

• • • 
SPRING SEGMENT RACK TEST AND READJUST LIMITS 

NOTCH SEE NOTE A BELOW 
DESIO. EDGE POSITION EDGE NOMBER NUMBER· MAX.LOW IDEAL MAX.HIGH 

C TOP COINCIDE BOTTOM 51ST 49 ts ~ 1=5· 
·• 

T, R, BOTTOM ABOVE BOTTOM - 0 w. ~~} l!'T,J'R 
BELOW SC TOP TOP - 99 

TOP BBLOW TOP - 99 I~? ' 

TR The bottOlll edge ot 'the "TR" spring shall make contact with 
its feeder segment approximately .015" before the "C" spring 
breaks contact with its first segment. 

NO. 3S COMMUTATOR (TRUNK FINDER} 

$PRING SEGMENT RACK TEST AND READJUST LIMITS 
SEE NOTE A BELOW NOTCH 

DESIG. EDGE POSITION EDGE NUMBER NUMBER MAY T f\l!J Tnll'AT iMAY UTl".!.U 

C lDT'l'OM COINCIDE TOP 50TH 49 . lf l==7 ~ .. 'I 

,T ,R, BCYrTOM ABOVE :OOT'l'Qd - 0 I~ 1~:: rn,sc, ~ 
l!'T&FR TOP BELOW TOP - 99 

, fNO.O 

X BO'l'rOM ABOVE BOTTW - 101 :w 
BO'l'l'OM ABOVE BOTTOM z 90 

~o ~9 

z 
TOP BELOW TOP Zl 89 

NO. 3U COMMUTATOR (SENDER SELECTOR) 
Note A: As an aid in meeting these limits the thickness or the springs, 

approx •• 016" (approx •• 012" tor solid 14 type brush springs) oan be 
used as a reference. 

tspring shall not touch insulation. 
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SECTION .026-120-701 

3. ADJUSTING PROCEDURES 

3.001 List of Tools and Gauges 

CODE OR 
SPEC NO. DESCRIPTION 

TOOLS 

v206 30-degree Offset Screwdriver 

t-207 

""2200'-S5),:.. 

"'224 

308 

v619A 
-----62-b\:'c-( ot, A 

KS-2632 

KS-6320 

R-1051 

P-475817 or 
equivalent 
as required 

GAUGES 

68B 

104A 

90-degree Off set Screwdriver 

3/16-inch Hex. Socket Wrench 

Spring Adjuster 

Brush Spring Crimper 

Adjuster 

Spreader 

Reading Glass 

Orange Stick 

6-inch Pillar File 

3-inch Cabinet Screwdriver 

6-1/2-inch P-Long-nose Pliers 

Shell (Shell of a No. 309 plug) 

70-0-70 Gram Gaug~ 

0.247-inch Thickness Gauge 

3.002 Before checking for contact or wiper pad 
pressure or for clearance between brush 

springs and wiper holder, or before making any 
readjustments of a commutator brush of a link 
circuit having nontripping-type multiple brushes 
proceed as follows. Raise the brush rod until the 
multiple brush is in a position away from the 
brushes on the adjacent rods. Hold the shell of 
a No. 309 plug in a vertical position and insert it 
between the sleeve springs of the multiple brush 
and into the crook formed by the springs before 
the contact portion of springs so as to hold the 
brush shoes away from contact with the bank 
terminals. This operation may be facilitated if 
the KS-6320 orange stick is inserted into the hole 
of the plug shell and used as an aid in position­
ing the shell. After completing the necessary 
adjustments, remove the plu·g shell from the 
multiple brush. 

3.003 Mounting and Removing No. 621A 
Spreader: (Fig. 76) - When a wiper 

holder is mounted on a brush and it is necessary . 
to gain access to the brush springs to check re­
quirements or make adjustments, mount the 

Page 28 

No. 621A spreader on the brush, as follows. 
Grasp the spreader by the triangular handles 
and position the legs of the spreader above the 
wiper holder with the stop of the spreader rest­
ing against the front edge of the commutator. 
Press the triangular handles together so that the 
tips of the legs are flat against the commutator. 
Slide the spreader downward until the top off set 
portion of the leg tips rest against the pad 
holder. Release the pressure on the triangular 
handles. To remove the spreader, proceed as fol­
lows. Press the triangular handles togethet' so 
that the tips of the legs lie flat against the _com­
mutator. Slide the spreader upward until the 
legs are free of the pads, and then release the 
pressure on the handles and remove the spreader. 

3.004 Where a commutator brush is equipped 
with a wiper holder and it is necessary to 

adjust a contact tip of a contact spring using the 
No. 224 spring adjuster, mount the No. 621A 
spreader as covered in 3.003 before maki ng the 
adjustment. 

WIPER PAD 

WIPER HOLDER 

Fig. 76 - No. 621A Spreader Mounted in Position 
on Commutator 

• 
• 
• 

• 

• 
• 
• 
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• 
• 
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3.01 Cleaning and Treating (Rq 2.01) 

(1) When necessary, clean and treat the commutator 
as covered in ~ection 069-610-801.• Do not 

use oiled cloths on commutators equipped with 
wiper pads . 

(2) When it is necessary to replace a wiper 
pad, proceed as covered in Section 026-120-801. 

3.02 Commutator Mounting (Rq 2.02) 

(1) If there is side or endplay at the top latch 
plate, loosen the latch plate mounting screws 

with the 3-inch cabinet screwdriver and remove 
the latch plate and slightly flatten it with the 
P long-nose pliers. Remount the latch plate 
and securely tighten the screws. 

(2) If there is endplay in the bottom locating 
plate, it will be necessary to remove the 

commutator and adjust the retaining spring. 

(3) To do this, raise the brush rod about half 
way. Loosen the latch plate mounting screws 

with the 3-inch cabinet screwdriver and remove 
the latch plate. Pull the top of the commutator 
away from the top commutator locating plate 
sufficiently to disengage the notch. Then raise 
the commutator enough to allow adjustment of 
the retaining spring. 

(4) Adjust the retaining spring forward, as 
required, with the fingers so as to make a 

snug fit when the commutator is in place. 

(5) Lower the commutator into the slot in the 
lower commutator mounting plate. Remount 

the latch plate and securely tighten the mounting 
screws . 

(6) Make an inspection of the commutator wiring 
to see that no wires have been broken. 

(7) Recheck all adjustments on the commutator 
brush. 

(8) Check that requirement 2.07 is met . 

3.03 Commutator Brush Mounting (Rq 2.03) 

(1) If scratches are noted on the commutator 
surface, the trouble may be due to the 

brush mounting screws protruding from the 

ISS 5, SECTION 026-120-701 

inner side of the brush frame. To correct, 
remove the commutator brush as covered in 
Section 026-120-801 and file off the protruding 
ends of the screws with th R-1051 file. Remove 
the filings that collect on the parts. Remount 
the brushes as covered in Section 026-120-801. 

3.04 Spring Clearance (For Earlier Split Leaf 
Springs Only) (Rq 2.04) 

(1) If bind is noted, loosen the spring assembly 
clamping screw with the No. 206 or No. 207 

offset screwdriver. Heat the soldering lug and 
before the solder has cooled sufficiently to set, 
separate the leaves. Do this by shifting the 
leaf of the spring that is furthest away from 
the edge of the contact strip by means of the 
No. 224 spring adjuster. 

(2) Set up the spring assembly clamping screw 
moderately tight and check the spring for 

its correct position against the commutator as 
covered in 3.05 to 3.07, inclusive. 

(3) Securely tighten the assembly clamping 
screws, resolder the terminals to ensure a 

good connection if any solder has been removed, 
and check the spring for contact pressure as 
covered in 3.08. 

3.05 Horizontal Position of Springs (Rq 2.05) 

(1) If the clearance between the contact portion 
of a spring and the front or rear edge of a 

segment is not satisfactory, loosen the spring 
assembly screw with the No. 206 or No. 207 
offset screwdriver and shift the spring to the 
front or rear, as required, until the desired 
clearance is obtained. Then set the assembly 
screw moderately tight. 

(2) Check the spring for spring clearance and 
for vertical position against the commutator 

as covered in requirements 2.04 and 2.07, 
respectively. Then securely tighten the assembly 
clamping screw. 

(3) If a brush spring cannot be shifted due to 
the soldered strap connecting the spring at 

fault with the other springs, unsolder the strap 
wire and loosen the spring assembly clamping 
screw with the No. 206 or No. 207 offset 
screwdriver. Shift the spring as required, set 
up the assembly screw moderately tight, and 
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SECTION 026-120-701 

then proceed as covered in (2). Resolder the 
wire strap. 

(4) On some earlier commutators where the 
springs cannot be shifted to meet the 

requirement, proceed as follows. Remove the 
soldered strap wire between the C brush and 
the other brushes. Soften the brush insulator 
by placing a hot soldering copper on the clamping 
screw and hold the copper on the screw for 
approximately 2 minutes. Then with the soldering 
copper still on the screw, shift the position of 
the brush as required. Remove the copper and 
allow the screw to cool and then proceed as 
covered in (2). Resolder the strap wire in place. 

3.06 Angle of Contact (Rq 2.06) 

(1) When it is noted that the horizontal portion 
of the spring does not meet the face of the 

commutator within 1/64 inch of the point -at 
which it would be perpendicular to the commutator 
strip, correct by adjusting the horizontal portion 
of the spring with the No. 224 spring adjuster 
as shown in Fig. 77 and 78 either up or down, 
as required, until it comes within the specified 
limits. 

(2) After performing this operation check the 
spring for correct contact pressure as covered 

in 3.08. Also check the spring for position as 
covered in 3.07. 

N0.224 
SPRING 
ADJUSTER 

Fig. 77-Adjusting the Rear leaf of a Brush Spring 
for Angle of Contad and Vertical Position 

Page 30 
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3.07 Vertical Position of Springs (Rq 2.07) 

(1) General: In general, no gauges are specified 
for spring positions for which definite limits 

are specified. It should be possible to relocate 
the commutator brush quickly and accurately 
and to make the necessary adjustments of the 
contact portion of the individual springs comparing 
the limits specified in this specification with the 
thickness of the spring under adjustment. The 
commutator brush springs are approximately 
0.016 inch (approximately 1/64 inch) thick with 
the exception of the solid 14-type brush springs 
which are approximately 0.012-inch thick. The 
KS-2632 reading glass may be used in connection 
with the visual inspection specified herein. 

(2) Locating the Brush Assembly by Means 
of the Adjustment of the A or C Springs: 

The location of the commutator brush assembly, 
with respect to the reference notch of the 
associated rack, is determined by the setting of 
the A spring except where No. 2A, 2B, 3C, 
3E, 3R, 3S, 3U, 4A, 5A, 5B, 6A, 7A, l0A, l0B, 
and D-76821 commutators are used. Where these 
commutators are used, the location of the 
commutator brush assembly, with respect to the 
reference notch of the associated rack, is determined 
by the setting of the C spring. If the brush 
assembly has been moved on the brush rod, as 
for example, if the assembly is replaced for any 
reason, or if the maximum adjustment permissible 
on an individual spring is not sufficient to bring 
it within the specified limits, thus requiring the 
movement of the entire brush assembly, locate 
the assembly with reference to the A or C spring. 

(3) To do this, raise the brush rod by hand 
until the clutch pawl is engaged in the notch 

of the rack specifi~d in the tables of limits. 

(4) Make sure that the horizontal portion or lip 
of the A or C spring is as nearly as possible 

at right angles with the face of the commutator. 
If necessary, adjust the contact portion of the 
spring with the No. 224 spring adjuster until it 
is at right angles with the face of the commutator . 

(5) Then loosen the commutator brush clamping 
sc:rew with the No. 220 socket wrench 

sufficiently to permit the adjustment to be made 
by tapping the shank of the No. 220 wrench up 
or down with the handle of the screwdriver . 
The frame of the brush should not be tapped in 
making this adjustment as 

• 
• 
• 

• 

• 
• 
• 



• 
• 
• 

• 

• 
• 
• 

this will be likely to mar the finish or distort 
some part of the assembly. 

(6) When adjusting split or forked springs, 
tension or position each leaf of the spring 

individually. 

(7) After adjusting either or both leaves of a 
split or forked spring, check that require­

ment 2.04 is met. 

(8) If the spring does not meet the require-
ment for vertical position for the full 

width of the contact portion in the case of the 
C spring or for a point approximately in the 
middle of the contact portion of the spring in 
the case of other springs (of each leaf, in the 
case of a split spring or each half in the case 
of forked springs) it must be corrected. 

(9) To accomplish this, bend the contact por-
tion of the spring with the spring adjuster 

as shown in Fig. 77 and 78, as required, but be 
sure to keep within the 1/64-inch limits as 
covered in 3.06. 

Individual Spring Adjustment 

(10) Where it is impossible to adjust a spring 
up or down sufficiently to meet a require­

ment without bending the contact portion of 
the spring more than 1/64 inch or the thick­
~ess of the spring from a right angle with the 

N0.224 
SPRING 
ADJUSTER 

= = = = 

Fig. 78 - Adjusting the Front Leaf of a Brush Spring 
for Angle of Contact and Vertical Position 

ISS 5, SECTION 026-120-701 

surface of the commutator, adjust the contact 
portion of the spring to ·a right angle with the 
commutator, as covered in 3.06, loosen the 
spring assembly screw with the No. 206 or 
No. 207 offset screwdriver and move the spring 
up or down as necessary. When the adjustment 
is complete securely tighten the assembly 
screw. 

(11) If a spring has required a considerable 
amount of adjustment to meet the re­

quirements for location against the commuta­
tor, the tension of the spring should be re­
checked, and readjusted, if necessary, to the 
readjust limits. Also check that reql).irements 
2.04 and 2.05 are met and readjust, if neces­
sary. 

Special Procedures 

Adjustment of N Spring of Brushes Used With 
No. SA, SB, 10A, 10B, and D-76821 Commutators 

(12) To check the N spring requirement on 
No. 5A, 5B, lOA, lOB, and D-76821 com­

mutators, apply the No. 104A gauge on top of 
the spring and note that the top edge of the 
gauge coincides with the top edge of the seg­
ment within 0.004 inch. 

Adjustment of the M and H Springs and the KX 
Spring at the K Segment of Brushes Used With 
No. 2A, 2B, SA, SB, 10A, 10B, and D-76821 Com­
mutators 

(13) If the H or M springs are only slightly 
out of adjustment, they may be adjusted 

in accordance with (10) arid (11). The KX 
spring on the K segment may likewise be ad­
justed, if the brush setting at the X segment 
permits it. 

(14) When either of the H or M springs, or the 
KX spring at the K segment cannot be 

adjusted in accordance with (10) ·and (11), it 
will be necessary to shift the downstop collar 
until the desired adjustment is obtained . 

(15) After changing the downstop collar loca-
tion, it will be necessary to recheck the 

settings of the T, R, and S springs. Also check 
multiple brush reset and trip finger adjust­
ments in accordance with the section covering 
the type of elevator apparatus involved. 
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SECTION 026-120-701 

Adjustment of CW Spring on W Segment of No. 3T 
Commutators 

(16) This requirement is met by raising the 
downstop collar on the brush rod. After 

obtaining the proper adjustment in this man­
ner, check for multiple brush reset in accord­
ance with Section 026-125-704 covering the se­
lector elevator apparatus involved. 

Adjustment of the SH (Sometimes designated S or 
TR) Spring of Brushes Used With No. 3C, 3E, 3R, 
and 3S Commutators 

(17) Raise the brush rod until the C spring is 
about to break contact with its first seg­

ment. The bottom edge of the SH spring should 
then be approximately 0.015 inch above the bot­
tom edge of its feeder strip. On drawings on 
which this spring is designated as S, the hunt­
ing S spring may be determined by checking 
the color of the wire · attached to the sleeve 
spring of the hunting multiple brush which 
has bridging sleeve springs. If necessary, 
adjust in accordance with (10) and (11). 

Crimping of B Spring of Brushes Used With the 
No. 3G Commutator Where Wiper Holder Is Not 
Furnished 

(18) With the brush in the normal or down 
position, grasp the No. 308 brush spring 

crimper loosely in the .tight hand and intro-

NO. 224 SPRING ADJUSTER 

Fig. 79 - Adjusting the Rear Leaf of Split Leaf Brush 
Springs for Tension 
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duce the straight jaw between the front spring 
of the brush and the right-hand side of the 
commutator about 1/ 8 inch below the contact 
portion of the spring. ltolding the tool so that 
the jaw is parallel to the surface of the com­
mutator, thrust it to the rear as far as it will 
go. Then lower it until its locating pin rests on 
the top of the frame, and its shoulder against 
the front edge of the commutator, as shown in 
Fig. 83. Holding it so that the jaws are hori­
zontal, close the jaws steadily and firmly until 
the crimp is formed and the portion of the 
spring above the crimp lies in the same plane 
as the portion below it. Then proceed as cov­
ered in (10) and (11) to meet the location re­
quirement specified. 

Crimping of B Spring of Brushes Used With the 
No. 3G Commutator Where Wiper Holder Is Fur­
nished 

(19) Mount the No. 621A spreader, as covered 
in 3.003. Loosen the spring assembly 

clamping screw with the No. 206 and 207 offset 
screwdrivers and remove the spring. With the 
spring held in a horizontal position and with 
the contact tip down, grasp the No. 308 brush 
spring crimper loosely in the hand with the 
straight jaw down and insert the spring be­
tween the jaws so that the jaws are approxi­
mately 3/ 16 inch from the contact end of the 
spring and the spring lies within the crimping 
position of the tool. Hold the tool so that the 
jaws are at right angles to the longitudinal 
axis of the spring and close the jaws steadily 
and firmly to a complete stop so that the crimp 
is formed and the position to the right of the 
crimp lies in the same plane as the position to 
the left. Reassemble the spring and securely 
tighten the spring assembly screw. Remove the 
spreader as covered in 3.003. Then proceed as 
covered in (10) and (11) to meet the location 
requirement specified. 

Adjustment of M Spring and Grounding of C Spring 
Used With No. 2A, 28, SA, and 58 Commutators 
on Line Finder and Trunk Finder Frames Where 

• 
• 
• 

• 

• 
Circuit Is Not Provided With Contact Protection • 

(20) If pitting or burning of th e M or G com-
mutator segments is observed , crimp th e 

M spring and ground the C spring as covered 
in Section 026-120-801. • 



• 
• 
• 

• 

• 
• 
• 

3.08 Contact Pressure (Rq 2.08) 

(1) Adjust springs, as required, using the 
No. 224 spriITg adjuster held as close to 

the clamping plate as possible, but not further 
away than as illustrated in Fig. 79 to 82, inclu­

sive. To facilitate adjusting the tension of the 
forked-type spring, _ the spring may first be 

N0.224 SPRING ADJUSTER 

Fig. 80 - Adjusting the Front Leaf of the Earlier Type 
Split Leaf Brush Spring for Tension 

NO. 224 SPRING ADJUSTER 

Fig. 81 -Adjusting the Rear Leaf of the Forked-type 
Brush Spring for Tension 
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removed by loosening the spring assembly 
screw. 

(2) Care must be used in tensioning springs to 
prevent them from being distorted or 

thrown out of adjustment. Make a recheck of 
the spring position adjustments to insure that 
the springs meet the requirements after the 
correct tension adjustment has been made. 

NO. 224 SPRING ADJUSTER 

Fig. 82 - Adjusting the Front Leaf of the Forked-type 
Brush Spring for Tension 

NO. 308 BRUSH 
SPRING CRIMPER 

LOCATING PIN 

•B• BRUSH SPRING 

Fig. 83 - Crimping the B Spring With the No. 308 
Brush Spring Crimper 
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3.09 Clearance Between Brush Springs and 
Wiper Holder (Rq 2.09) 

(1) If the clearance between the tip of the 
commutator brush springs and the adja­

cent portion of the wiper holder is not satis­
factory, proceed as follows. With the pad 
removed, adjust the wiper holder, as required, 
using the No. 619A adjuster placed just below 
the receptacle for the pad. It is permissible for 
the holder to tilt upward slightly, but ideally 
the top surface of the holder should be at right 
angles to the commutator. Where excessive tilt 
is necessary to clear all brush springs in ac­
cordance with the requirement, lower the in­
dividual springs or adjust the spring tips as 
covered in 3.07. After making this adjustment, 
check that the requirements covering vertical 
position of springs and contact pressure are 
met. Then remount the pad, as covered in 
Section 026-120-801. 

fi.10 
l!.11 

Pressure of Wiper Pad Against Commu­
tator (Rq 2.10) 
Movement of Ends of Wiper Holder 
(Rq 2.11) 

(1) If the pressure is not satisfactory and 
there is a movement of only one end at the 

wiper holder and the pressure of the wiper pad 
is near the maximum, reduce the tension in the 
leg adjacent to the end of the wiper holder 
having no movement. If the pressure is near 
the minimum, increase the tension in the leg 
adjacent to the end of the wiper holder where 
there is a movement. To do this, adjust the legs 
of the wiper holder with the No. 619A ad­
juster, as described below. 

(2) To adjust the rear legs of the holder, 
position the adjuster so that the slot with 

the open end toward the handle is behind the . 
rear leg and at the base of the leg as shown in 
Fig. 84. Rotate the adjuster to tension the leg, 
as required. 

(3) To adjust the front legs of the holder, 
position the adjuster so that the slot with 

the open end away from the handle is in front 
of the leg and adjacent to the brush rod and 
at the base of the leg below the bend, as shown 
in Fig. 85. Rotate the adjuster to tension the 
leg, as required. 
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REAR LEG OF 
WIPER HOLDER 

Fig. 84 - Method of Adiusting Rear Wiper Holder leg 

_.._.-roO NT LE:G OF 
W IPER HOLDE:R 

NO . 6 19A ADJUSTE:R 

Fig. 85 - Method of Adiusting Front Wiper 
Holder leg 

• 
• 
• 

• 

• 
• 
• 



• 
• 
• 

• 

• 
• 
• 

(4) The bend in the leg is made during manu-

facture to provide initial tension and 

reduce the adjustment required in the field. 

When adjusting the legs, the tension of the 

front and rear legs should be approximately 

equal. This will provide movement at each end 

of the wiper holder which will insure that the 

pad pressure is uniformly distributed over the 

commutator surfaces . 

ISS 5, SECTION 026-120-701 

(5) Lack of movement between the pad and 

the wiper holder may be due to interfer­

ence between the wiper holder and the ends of 

the pad. In this case, remove the pad from the 

wiper holder and, with the fingers, reposition 

the fabric of the pad with respect to the chan­

nel to remove such interference. 
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