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BELL SYSTEM PRACTICES 
Central Office Maintenance 
Apparatus Requirements and Adjusting Procedures 

SECTION A449.002 
Issue 1-D, 8-7-30 

Standard 

PANEL SELECTOR COMMUTATORS 

AND COMMUTATOR BRUSHES 

1, GENERAL 

1.01 This section covers Panel Selector 
Commutators and Commutator Brushes (1, 
2, 3, 4, 5, 6, 7 and 10 type commuta­
tors and 10 and 14 type commutator 
brushes) and replaces specification 
X-70216-01, issue 2-B. 

1.02 Reference shall be me.de to Section 
A400.001 covering General Requirements 
end Definitions for additional informa­
tion necessary for the proper applica­
tion of the requirements listed herein. 

1.03 Part 1, "General" and Part 2, "Re­
quirements" form part ot the Western 

1.05 

1.07 

Contact Spring Pressure is that which 
it is necessary to overcome to start 
an individual spring away from the 
commutator when the gauge is applied 
at a point on the spring just below 
the horizontal portion. 

Interrupter ~rings are those colllllluta­
tor brush sprngs which are associated 
with perforated coI1D11utator strips. 

Feeder springs are those cOI1111utator 
brush springs which are associated 
with solid commutator strips, 

Electric co. Inc. Installation Depart- 2. REQUIREMENTS 
ment handbook. 

1.04 Rack Notch Number - Fig, 1 (A) - This 
ls the number specified to indicate 
the position at which the rack must 
rest on the clutch pawl when a require­
ment 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 speci­
fied is 10, 

Fig. l 

• 

Conmutator Requirements 

2.01 

2.02 

Smoothing The contact surfaces·or all 
60:mmutators shall be smooth and tree 
from corrosion or tarnish, Rough cor­
roded or tarnished commutator surfaces 
shall be smooth with 3/0 sandpaper 
and treated as covered in requirement 
2.02. 

Treatil 
(a) Beore the elevator apparatus 1s 

operated, the contact sur:races of 
the commutators shall be treated 
by first rubbing with the D-89026 
panel selector commutator cloth 
and then by rubbing dry with the 
KS-2423 cloth. 

(b) After turnover, commutators shall 
be treated periodically as re­
quired by local conditions. 

2.03 Cleaning Commutators shall be kept 
tree from lint and dust by cleaning 
With KS-2423 cloth only. 

2,04 Mountift - Fig. 2 (A) - The lower 
commutaor retaining spring and the 
upper commutator latch plate shall 
hold the commutator flrmly at top and 
bottom. Side play w1 thin the 11ml ts 
or the plate opening is permissible 
at the bottom. Gauge by feel. 

Comm.ut.ator Brush Regu1rements 

2,05 aring Clearance - Fig. 2 (B) - The 
wo springs or any pair shall not 

bind on each other when either of the 

Copyright, 1930, by American Telephone and Telegraph Company 
Printed in U.S.A. Page 1 
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SECTION A449.002 

2.05 (Continued) 

Top 
Looating Plate_ 

Latah Plate 

Brush Rod 

Brush 
Clamping 

Sorew--~ 

Bottom 
Looating Plate 

Fig. 2 

Retaining 
Spring 

springs is lifted away from the commu­
tator and allowed to return. Gauge by 
feel and by eye. 

Side strip---.-i 

Interrupter 
StriP-------' 

Fig. 3 

2.06 Horizontal Position ot Interrupter 
Spr1nfs 
(a) Yg. 3 (A) - The oontaot portion 

Page 2 

ot the lip of the interrupter 
springs shall not touch the side 
strips of the segments when the 
play ot the OOJ11111utator brush assem­
bly is _taken up in either direo­
t.ion tor any position ot travel ot 
the oommutator brush. Gauge by eye, 

(b) Fig. 4 (A) - On 4A. 4B 40 and 3U 
Commutators there sfiaii be a per­
oeptlbie clearance (min •• 003") be­
tween the front edge or the inter­
rupter spring and the front edge 
ot the "X" seg,:nen t when the play 
between the brush assembly and th.e 
oommutator is taken up in the ad­
verse direotion. Gauge by eye. 

Front Edge 
or "X" 
segment 

Fig. 4 

2.07 Horizontal Position of Feeder 

2.oe 

Springs - Fig. 5 (A) - The contact 
portion of the lip of the feeder 
springs shall make oontaot ror their 
full width with the feeder strips 
when the play or the commutator brush 
assembly is taken up in either direc­
tion for any position of travel of the 
commutator brush. Gauge by eye. 

lig. 5 

Angle ot Contact - Fig. 6 (A) - The 
contact portion of the lip or the 
oommutator brush spring shall meet the 
faoe ot the oommutator strip within 
1/64" ot the point at whioh the hori­
zontal portion or lip ot the brush 
spring would be perpendioular to the 
face of the oommutator strip. Gauge 
by eye. 

Pig. e 

Measure Spring 
Tension Here 

(B) 
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Vertical Position of Spriris The con­
tact portion of the lip o each spring 
shall set against the commutator with­
in the limits specified on 

Pages 4 and 5 District and 3 Wire 
Office Frames 

Page 6 Distant Office Frs. 
Pages 7 to 11 Incl. Incoming FraID9s 
Pages 12,13 and 14 Final Frames 
Pages 15,16 and 17 "B" Link Frames 
Pages 18 and 19 Translator Frames 
Page 20 Linefinder Frames 
Pages 21 and 22 Subscriber's Link 

Frames 
Page 23 Sender Tandem Link 

Frames 

The term "perceptible" used on the 
tables on the pages listed above shall 
be interpreted to be .005". 

(a) 

(b) 

(c) 

In the Case of Split Springs, the 
requirements specified must be 
met with both leaves of the 
springs; that is both leaves must 
be within the limits specified, 
although one leaf may approach the 
maximum limit while the other leaf 
approaches the minimum limit. 
Gauge by eye• 
Fig. 7 (A) - "C" Sprin~s of All 
Brushes shall be so ad usted that 
the full width of the contact por­
tion of the spring comes within 
the specified limits. Gauge by 
eye. 
Fig. 7 (B) - All Commutator 
s ri s Exoe t the "C" s rln s 
are satisfactorily ad usted for 
position, if at a point in the 
middle of the contact portion ot 
the spring, (of each leaf, in the 
case of a split spring) it is 
within the specified limits. 
These limits shall be measured 
from the top edge or from the bot­
tom edge of the contact portion ot 
the spring to the top edge or the 
bottom edge of the corresponding 
commutator segment as indicated in 
the tables of limits on pages 4 to 
23. Adjustments shall always be 
made either with the brush rod 
resting on the associated pawl in 

SECTION A449.002 

the notch of the rack specified in the 
table, or with the rod in the normal 
(down) position, as specified. Gauge 
by eye. 

Assumed 
Reference 

Line-----, 

(A) 

"C" Spring 

Max. High Limit 

Max. Low Limit 

Fig. 7 

2.10 Contact Pressure - Fig. 6 (B) - The con­
tact pressure of each individual brush 
spring measured just below the hori­
zontal portion or lip with the brush 
rod in the position corresponding to 
the reference terminal or, the bank 
shall be: 

!!!.i - Min. 25 
Max. 5b 

Readjust - Min. 30 
Max. 55 

Use the No. 68-B gauge. 

grams 
grams 
grams 
grams 

REASON FOR ISSUE - CHANGES IN REQUIREMENTS 

1. To revise the requirement for "Treating" 
(2.02). 
To add a table showing reguirements for 
Sender Tandem Link Frameslpage 23). 

Page 3 
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GOS TR C ZXB 

Fig. 8 Fig. 9 

1-D COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

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

~ ~ I=% A TOP ABOVE TOP 5TH NOTE A 
BELOW 

B BOTTOM ABOVE BOTTOM 5TH 43 b w E7 
C TOP COINCIDE BOTTOM 45TH 43 ~ b t=S" 

TOP BELOW BOTTOM EACH 
10,21,32, ITCEP; C5J 1 PErfP; 

0 43,5~,65, 
~N· ~ 

BOTTOJL ABOVE TOP '16,87 & 99 
T BOTTOM ABOVE BOTTOM - 0 I P~RC7 IPEL2 R 
s TOP BELOW TOP - 99 

NO.O N0.99 

1-]) COMMUTATOR 

SPRING SEGMENT RACK TEST AND READ.TUST LIMITS 
NOTCH 

DESIG. EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL MAX.RIG! 
SEE 

~ ~ ~· A TOP ABOVE TOP 5TH NOTE A 
BELOW 

.B BOTT014 A.BOVE BOTTOM 5TH 43 b ~ ~ 
C TOP COINCIDE BOTTOM 45TH 43 ~ b 1=£3" 

TOP BELOW BOTT014 10,21,32, ITCEP; C5J I PTC[P; EACH 43,54,65, 0 161ai~93 .BOTTOM A.BOVE TOP 

T BOTTOM ABOVE .BOTTOM - 0 IPTC7 IPEL2 R 
s TOP BELOW TOP - 99 

NO.O N0.99 

3-D COMMUTATOR 

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

DIS'lRICT AND 3 WIRE OFFICE FRAMES 

GOSTB. C Z X .B 

Fig. 10 Fig. 11 

3-D COMMUTATOR 

[;a 
0 
t-3 
H 
0 
!.!: 

t 
,0 . 
0 
0 
l\) 
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"d 
ID 
~ 
Cl 

OI 

GOSTR C Z XB 

P'ig. 12 P'ig. 13 

3-H COMroTATOR 

) ) 

SPRING SEGMENT RACK TEST AND READJUST.LIMITS 
NOTCH 

DESIG. EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDE.'tL ?ii.AX.HIGH 
SEE l:f; ~ I to" A TOP ABOVE TOP 5TH NOTE a _r_/ 

BELOW 

B BOTTOM ABOVE BOTTOM 5TH 43 
~4 w ~!f 

C TOP COINCIDE BOTTOM 45TH 43 1£;' b 1=13· r 

TOP BELOW BOTTON EACH 
10,21,32, 1PrCEP; l5J I P(;C; 

0 SEGAfEN~ 43,54,65, 
BOTTOM ABOVE TOP 76,87, &99 

T BOTTOM ABOVE BOTTOM - 0 ~ ILr:2 R 
s TOP BELOW TOP - 99 NO.O N099 

3-H COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIUTS 
NOTCH 

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

TOP ABOVE TOP 5TH SEE lS ~ ~ A NOTE A 
BELOW 

B BOTTOM ABOVE BOTTOM 5TH 43 IP 110•1 ~ 
TOP COINCID! BOTTOM 43 I£~ b 1£5 cw 

SEE IIJ __ dz" 
TOP BELOW BOTTOM 1ST NOTE B 1, BELOW 7 
TOP BELOW BOTTOM EACH 10,21,32, i:rEPT,' IEQ~ 1~t~~: 43,54,65, ~. 

0 ;;;EGMEm 76,87,93 l 

BOTTOM ABOVE TOP & 99 
:=I-~; 

T BOTTOM ABOVE BOTTOM - 0 l~RCE~T. -_t_ 
R ~/ s TOP BELOW TOP - 99 PT 

NOO 1\10.99 

3-T COID.roTATOR 
Note A: Check or adjust the "A" spring with the index number O on the 

rack Just ~ the sight plate. 
Note B: Check or adjust the "W" spring with the brush rod resting on 

the down stop collar. 
DISTRICT AND 3 WIRE OFFICE FRAMES 

GOSTR C ZlB 

Fig. 14 Fig. 15 

3-T COMMUTATOR 
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GOSTR 

Fig. 16 
3 .. y COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

DESIG. EDGE POSITION EDGE NUMBER N'tll,l.BER MAX.LOW IDEAL MAX.HIGH 

A COINCIDE 5TH SEE lS I=? w BOTTOM TOP NOTE A 
BELOW 

B BOTTOM COINCIDE BOTTOM 5TH 42 ~· ~ w· 
C TOP COINCIDE BOTTOM 44TH 42 ~ J=:7 ~ 

TOP BELOW BOTTOM 
10,21,~i::. IPrEP>• l5J IJIC&P? 

EACH 43,54,65, 0 
BECW..EN~ 76,87,93, 

BOTTOM ABOVE TOP & 99 
T BOTTOM ABOVE BOTTOM - 0 ~PrCE} ~ R 
s TOP BELOW TOP - 99 

NO.O N0.99 

3-Y (FORMERLY D-76953) COMMUTATOR 

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

DISTANT OFFICE FRAN.ES 

C Z XB 

Fig. 17 
3-Y COMMUTATOR 
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PGSTR 

!'ig. 18 
l-A COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
DESIG. EDGE POSITION EDGE NUMBER NOTCH 

NID.rnER MAX.LOW IDEAL MAX.HIGH 

A T/'\P ~'DOVE TOP 5TH 
SEE If;' ~ ~ NOTE A 

BELOW 
~ 

B BOTTOM ABOVE BOTTOM 3RD 49 ~ IE5 E 
16' ~ ~ 

. 
C TOP COINCIDE BOTTOM 51ST 49 

TOP BELOW BOTTOM EACH 24 &: 74 ITC£;_ ~ p 
SEGMEN'l BOTTOM ABOVE TOP 49 &: 99 T 

NOS.<?4•74 

BOTTOM ABOVE BOTTOM - 0 ljRCEP( ltz T 
TOP BELOW TOP - 99 . 

NO,O N0.99 

R TOP BELOW BOTTOM EACH 24, 49, IJRCEP/ Cz1 l~LEL s BOTTOM ABOVE TOP SEGMEN'.I 74 &99 

1-A COMMUTATOR (WHEN USED WITH NON-REPEATING INCOMING CIRCUITS) 

SPRING SEGMENT RACK TEST AND READJUST LI1GTS 
NOTCH 

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

TOP 
SEE li=3' IP ~j A BOTTOM ABOVE 5TH NOTE A 

BELOW • 
B TOP COINCIDE TOP 3RD 49 m£ b l=tS' 
C TOP COINCIDE BOTTOM 51ST 49 ~ l=7 ~ 

TOP BELOW BOTTOM EACH 24 & 74 m l:!~1£ p 
SEGMEm BOTTOM ABOVE TOP 49 &: 99 

N0549&e9 

BOTTOM ABOVE BOTTOM - 0 Jp ~ T 
TOP BELOW TOP - 99 

MO.O N0.99 

R TOP BELOW BOTTOM EACH 24, 49, l~CE7 ~ IJ,EZ s BOTTO:M ABOVE TOP SEGMEN'l 74 &99 

1-A COMMUTATOR (WHEN USED WITH REPEATING INCOMING CIRCUITS) 
Note A: Cheak or adJust the "A" spring with the index number O on the 

raok Just~ the sight plate. 
INCOMING FRAMES 

C Z XB 

Fig. 19 
1-A COMM!JTA'IOR 
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PGSTR 

Fig. 20 
3-A COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
DESIG. EDGE POSITION EDGE NUMBER NOTCH 

N.AX.LOW IDEAL :V.il.HIGH NUMBER 
SEE lb. m .o,o .. 

~ A TOP ABOVE TOP 5TH NOTE A =}--7 
BELOW 

B BOTTOM ABOVE BOTTOM 3RD 49 b IE5 IE: 
ts' '=7 l=f7 . 

C TOP COINCIDE BOTTOM 51ST 49 

p TOP BELOW BOTTOM EACH 24 & 74 IJRC£7 ~ BOTTOM ABOVE TOP SEGll!EN'l 
49 & 99 T 

49&99 NOS.Z4 4 

BOTTOM ABOVE BOTTOM - 0 IJRCEP( ltiz T 
TOP BELOW TOP - 99 

NO.O N0.99 

R TOP BELOW BOTTOM EACH 24, 49, l]RCEP/ ~ ll;z s .,EGMEN'J: 74 &99 
BOTTOM ABOVE TOP 

3-A COMMUTATOR (WHEN USED WITH NON-REPEATING INCOl1ING CIRCUITS) 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

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

A BOTTOM ABOVE TOP 5TH SEE 

~ lP lP NOTE A 
BELOW 

B TOP COINCIDE TOP 3RD 49 ~ '=7 1±3' 
C TOP COINCIDE BOTTOM 51ST 49 ~ l=7 ~ 

TOP BELOW BOTTOM EACH 24 & 74 m I~ p ->.l!,GME?h 
BOTTOM ABOVE TOP 49 &: 99 H05.49~99 

BOTTOM ABOVE BOTTOM - 0 

~ ~ T 
TOP BELOW TOP - 99 

HO.O NO.,, 
R TOP BELOW BOTTOM EACH 24, 49, l~CE7 ~ 11C£z s ABOVE TOP 74 &99 

IBOTTOM 
3-A COMMUTATOR (WHEN USED WITH REPEATING INCOMING CIRCUITS) 

Note A: Cheok or adjust the "A" spring with the index number O on the 
raok Just below the sight plate. 

INCOMING FRAMES 

C ZXE 

A 

Fig, 21. 

3-A COMMUTA.TOR 

~ 
0 
1-3 
1-4 
0 z 

t 
'° • 
0 
0 
ti) 



TCI Library  www.telephonecollectors.info 

'1:1 
ID 

I 
co 

P GST.R 

Fig. 22 
3-J COMMUTATOR 

SPRING SEGMENT RACK 
NOTCH 

TEST AND READJUST LIMITS 

DESIG. EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL Mil.HIGH 
SEE lb. I .o,o .. 

~ A TOP ABOVE TOP 5TH NOTE A ~--! 7 
BELOW 

B J30TTOM ABOVE BOTTOM 3RD 49 l=7 IE=7 E 
if;' ~ lt7 

. 

C TOP COINCIDE BOTTOM 51ST 49 

1js ~ TOP BELOW BOTTOM - 74 p 

BOTTOM ABOVE TOP - gg 
NO. 9" NO ........ 

BOTTOM ABOVE BOTTOM - 0 IIE< ~ T 
TOP BELOW TOP - 99 NO,O N0.99 

R TOP BELOW BOTTOM EACH 24, 49 IJ~EP/ 151 l~LEZ s BOTTOM ABOVE TOP ::>EG:MEN'l 74 &:99 
- -- -

3-J COMMUTATOR {WHEN USED WITH NON-REPEATING INCOMING CIRCUITS) 

SPRING SEGMlllT RACK TEST AND READJUST LIMITS 
NOTCH 

DESIG. EDGE POSITION EDGE NUl,lBER NUMBER :MAX.LOW IDEAL MAX.HIGH 

A 

B 

C 

p 

T 

R 

s 

Note 

BOTTOM ABOVE TOP 5TH SEE lp lP IP NOTE A 
BELOW 

TOP COINCIDE TOP 3RD 49 IS ~ 1£' 
TOP COINCIDE BOTTOM 51ST 49 ~ I==' ~ 
TOP BELOW BOTTOM - 74 1:rEP( 1:tEL BOTTOM ABOVE TOP - 99 

NO."" 

BOTTOM ABOVE BOTTOJI - 0 

~ -~ TOP BELOW TOP - 99 NO.O N0.~9 

TOP BELOW BOTTOM EACH 24, 49, l~CE7 ~ ljCEZ SEGMEN~ 74 &: 99 
BOTTOM ABOVE TOP 

. -
3-J COMl4UTATOR {VIREN USED WITH REPEATING INCOMING CIRCUITS) 

A: Cheok or adJust the "A" spring with the index number O on 
rack Just below the sight plate. 

the 

INCOMING FRAMES 

CZ XB 

Fig. 23 
3-J COMMU'rATOR 
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i 
.... 
0 

PGSTR C Z X B 

Fig. 24 Fig, 25 

3-K CO.MMUTATOR 

DESIG. 

A 

B 

C 

p 

T 

R 
- --

s 

DESIG. 

A 

B 

C 

p 

T 

R 

s 

Note A: 

SPRING SEGMENT RACK 
NOTCH 

EDGE POSITION EDGE NUMBER NUMBER 

BOTTOM COINCIDE TOP 5TH 
SEE 

NOTE A 
BELOW 

BOTTOM COINCIDE BOTTOM 3RD 48 

TOP COINCIDE BOTTOM 50TH 48 

TOP BELOW BOTTOM - 24 & 74 

BOTTOM ABOVE TOP - 49 & 99 

BOTTOM ABOVE BOTTOM - 0 

TOP BELOW TOP - 99 

TOP BELOW BOTTOM EACH 24, 49, ..,EGN.EN'l 74 &99 
BOTTOM ABOVE TOP 

3-K COMMUTATOR 

SPRING SEGMENT RACK 
NOTCH 

EDGE POSITION EDGE NUMBER NUMBER 

BOTTOM COINCIDE TOP 5TH SEE 
NOTE A 
BELOW 

BOTTOM COINCIDE BOTTOM 3RD 48 

TOP COINCIDE BOTTOM 50TH 48 

TOP BELOW BOTTOM - 74 

BOTTOM ABOVE BOTTOM - 99 

BOTTOM ABOVE BOTTOM - 0 

TOP BELOW TOP - 99 

TOP BELOW BOTTOM EACH 24, 49, 

BOTTOM ABOVE TOP SEGMEN'l 74 &99 

3-L COMMUTATOR 
Check or adjust the "A" spring with 
rack just below the sight plate. 

INCOMING FRAM.ES 

TEST AND READJUST LIMITS 
MAX.LOW IDEAL MAX.HIGH 

~ l=7 w 
li=i l==7 F 

. ts" l=7 1-ioo(• 

~ ~ T 
N05 .... ~~~ NO~.Z4&74 w 0 tt? N0.99 

w 151 11cc! 
TEST AND READJUST LIMITS 

MA.X.LOW IDEAL MAX.HIGH 

~ I==/ w 
~ J=-=1 ,=r~~i 
i~1 t 005" t=1 1£7' 

fiLCPT If ~> r ! 
-,- Pi-R-c(Pr 
N0,9, N0.74 l=PER([PT \--; tt-) 
7 - _J 

,NO 0 EPT 
N099 

IPTC_/ 12~~)l lpi[1r 
the index number O on the 

P GSTR C. ZX B 

Fig. .26 Fig • 27 

3-L COMMU'.1.'ATOH 

. 
0 
0 
l\:I 
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"d 
Ill 

er: 

) I ) ) 

Fig • .28 Fig • .29 
3-N COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

Mil.LOW IDEAL MAX.HIGH DESIG. EDGE POSITIOI-f EDGE NUMBER NUDER 
SEE 

~ I# F.5 A BOTTOM ABOVE TOP 5TH NOTE A 
BELOW 

. ---. 
B TOP COINCIDE TOP 3RD 49 1£ ~ to 
C TOP COINCIDE BOTTOJ4 51ST 49 ~ J=;r ~ 

ffi 11~~1 --p TOP BELOW BOTTOJ4 - 24 & 74 

BOTTOM ABOVE TOP - 49 & 99 NOS '•• 

BOTTOM ABOVE BOTTOM - 0 ff1 ~ T 
TOP BELOW TOP - 99 

·N0-0 --99 

R TOP BELOW BOTTOM EACH 24, 49, l~e1 ~ IPCLEL ISEGJ41:m 74 &99 
s BOTTOM ABOVE TOP 

3-B CODUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

DESIG. EDGE POSITION EDGE NUMBER NUJ/IBER MAX.LOW IDEAL MAX.HIGH 

A BOTTOJ4 COINCIDE TOP 5TH SEE 

~ ~ l-4.oosi NOTE A 
BELOW 

B BOTTOM COINCIDE BO!l!TOK 3RD 48 tfj l=7 ~ 
C TOP COINCIDE BOTTOM 50TH 48 1-t:;· l=7 -~-

BOTTOlil 24 & 74 

~ ~ 
~OP BELOW -p 

BOTTOl ABOVE TOP - 49 & 99 
~49"'' PT 

~-Z4A7♦ 

0 

~ ~ 
T BOTTOM ABOVE BOTTOM -
R TOP BELOW TOP - 99 

NO 0 NO.Sq 

s TOP BELOW BOTTOJ4 EACH 24, 49 

~ 151 ts 5EGMEN2 74 &99 
ABOVE TOP 7 

BOTTOM T 

3-W (FORMERLY D-44660) COMll.UTATOR 
Note A: Cheok or adJust the "A" spring with the index number O on the 

raok Just below the.sight plate. 
INCOMING FRAMES 

PGSTR C ZXB 

Fig. 30 Fig. 31 
3-W COMMUTATOR 
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YGTRS C UXB 

Fig. 32 Fig. 33 
1-B COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

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

A TOP ABOVE TOP 5TH SEE If;" ~ .~ 

NOTE A 
BELOW 

B BOTTOM ABOVE BOTTOM 6TH 49 [e=7 ll=f=7' (t:c?• 
5----, ai--,_030• 

C TOP ABOVE TOP 50TH 49 !f;. i=f;" ~-

T BOTTOM ABOVE BOTTOM - 0 I PCrE7 l~!~i,T R 
s TOP BELOW TOP - 99 

NO.O 

1-B CO:MMUTATOR 

SPRING SEGMENT RACK TEST AND READJQST LIMITS 
NOTCH 

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

TOP ABOVE TOP 5TH 
SEE If;. ts· ~ A NOTE A 

BELOW 

~ ll=f=7' (t:c7 B BOTTOM ABOVE BOTTO?, 6TH 49 

' ..... IJ--r.030" 

C TOP ABOVE TOP 50TH 49 if;" i=f;" ~-

T BOTTOM ABOVE BOTTOM 0 l:PT ttz -
R 
s TOP BELOW TOP - 99 T 

NO.O NO.i9 T 

3-B COM11:uTATOR 

Note A: Cheok or adJust the "A" spring with the index number O on the 
raok Just below the sight plate 

FINAL FRAMES 

GTRS C UXB 

Fig. 34 Fig. 35 
3-B COMMUTATOR 

. 
0 
0 
l\) 
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E GTRS C UXB 

Fig. 36 Fig. 37 
3-G COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

' DESIG. EDGE POSITION EDGE NUlv'.J3ER NUMBER MU.LOW IDEAL M;U.HIGH 
SEE If;' ~· ~ .. A TOP ABOVE TOP 5TH NOTE A 

BELOW 

B BOTTOM COINCIDE BOTTOM 6TH 48 ~· l==7 1tt7· 
C TOP ABOVE TOP 49TH 48 !-ioo; ~· 1:5· 
T BOTTOM ABOVE BOTTOM - 0 [qS ~ R 
s TOP BELOW TOP - 99 

NCO NO.Slit 

3-G COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS NOTCH 
DESIG. EDGE POSITION EDGE NUMBER NUlvlBER MAX.L_OW IDEAL MAX.HIGH 

SEE If;' ~· I=?" A TOP ABOVE TOP 5TH NOTE A 
BELOW 

B BOTTOM COINCIDE BOTTOM 6TH 48 ~ l==7 1tt7· 
C TOP ABOVE TOP 49TH 48 ! ro; ~· ~· 

T BOTTOM ABOVE BOTTOM - 0 ~ ltEL£2 R 
s TOP BELOW TOP - 99 

NO.O NO.S9 

3-M C OMMU'l'AT OR 

Note A: Cheak or adjust the "A" spring with the index number O on the 
raok just below the sight plate. 

FINAL FRAM.ES 

GT RS C U XE 

Fig. 38 Fig. 39 
3-M COMMU'l'ATOR 
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GTRSE 

Fig. 40 
3-P COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

DESIG. EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL 11..AX,HIGH 
SEE 

~ l==7 w A BOTTOM COINCIDE TOP 5TH NOTE A 
BELOW 

B BOTTOM COINCIDE BOTTOM 6TH 48 .lS .. ~ w 
C TOP COINCIDE TOP 49TH 48 ts l=7 l=P' 
E BOTTOM COINCIDE BOTTOM 7TH 48 lf;' ~ ltP' 
T BOTTOM ABOVE BOTTOM - 0 l,rr,7 l,1ccL R 
s TOP BELOW TOP - 99 

NO.O N099 

3-P COMMUTATOR 

Note A: Check or adjust the "A" spring with the index number O on the 
rack just~ the sie,ht plate. 

FINAL FRAMES 

C UXB 

Fig, 41 

3-P COMMUTATOR 

~ 
0 
~ 
H 
0 z 

t 
,p 
• 0 
0 
ti) 
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) 

RTSRT C X GSH 
DESIG. 

C 

T 
R 
s 

SH 
(Some-
times 
desig-
nated 
"S") 

DESIG, 

C 

T 
R 
s 

SH 
(Some-
times 
desig-
nated 
"S") 

Fig. 42 Fig. 43 

3-C CO:Mlft.J'I'ATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

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

TOP COINCIDE BOTTOM 34TH 32 ~ ~ ~ 
~ mPtt~-2 BOTTOM ABOVE BOTTOM - 0 

r TOP BELOW TOP - 64 NO 0 

The bottom edge or the "SH" spring shall make contact 
with its feeder segment approximately .015" before the 
"C" spring breaks contaot with its first segment. 

3-C COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

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

TOP COINCIDE BOTTOM 51ST 49 ~ ~ T J±=7 
BOTTOM ABOVE BOTTOM - 0 lq:5 lttc~tl TOP BELOW TOP - 99 

NO.O 

The bottom edge of the "SH" spring shall make contact 
with its feeder segment approximately ,015" before the 
"C" spring breaks contact with its first segment. 

3-E COMMUTATOR 

"B" LINK FRAMES 

RTSRT C X G :Ji 

Fig. 44 Fig, 45 

3-E COMMUTATOR 

~ 
~ 
0 z 

t 
'° . 
0 
0 
N 
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RTSRT CXG!:E 

SPRING SEGMENT RACK TEST AND READJUST LIMITS NOTCH 

RTSRT C X GSH 
DESIG, EDGE POSITION EDGE NUMBER NUMBER MAX.LO'N IDEAL 11AX.HIGH 

C TOP COINCIDE BOTTOM 34TH 32 p l=7 ~ 
T BOTTOJ.! ABOVE BOTTOM - 0 lcf5 ttt-7 R 
s TOP :BELOW TOP - 64 C[P'T 

NO 0 

SH 
(Some- The bottom edge of the "SR" spring shall make oontaot 
times with its feeder segment approximately .015" before the 
desig- "C" spring breaks oontaot with its first segment. 
nated 
"S") 

3-R COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS NOTCH 
DESIG, EDGE POSITION EDGE NtllraER NUMl!ER )4~_.L0W ___ .:J:;DEAL MAX.HIGH 

C TOP COINCIDE BOTTOll 51ST 49 li.005; l=7 ~ 
T BOTTOM ABOVE BOTTOM - 0 IJ=F7 ~~tCIP~ R 
s TOP BELOW TOP - 99 

NO 0 

SH 
(Some- The bottom edge of the "SH1' spring shall make uontaot 
times with its feeder segment approximately .015" before the 
desig- "C" spring breaks oontaot with its first segment. 
nated 
"S") 

3-S COMMUTATOR 
y 

Fig, 46 ~'ig. 47 "B" LINK FRA11ES 
Pig, 48 Fie.. 49 

3-R COM!f.UTATOR 
3- S COMMUTA'l' OH 
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FRFT'lRRT 

Fig. :SO 

Zl 

C .XZGS: 

Fig. 51 

3-U CO&UTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS NOTCH 
DESIG. EDGE POSITION EDGE NUJ413ER NUMBER MAX.LOW IDEAL Jili.X. HIGH 

C BOTTON: COINCIDE TOP 50TH 49 lf;" J=7 lt=i" 
T, R, !BOTTOM ABOVE BOTTOM - 0 ~ IJ~i TR,SC, 

FT &FR TOP BELOW TOP - 99 NO.o N0.99 

.x 
!BOTTOM ABOVE BOTTOM 101 IPT~E7 -

!BOTTOM: NOT B~ BOTTOM z 90 

~ IE: z 
TOP ROT ABOVl TOP Zl 89 

3-U COMMUTATOR (SEl1DER SELECTOR) 

SPRING SEGUEliT RACK TEST AND READJUST LIMITS NOTCH 
DESIG. EDGE POSITION EDGE NUMBER NUJdBER lUX.!JJW IDEA.I. DX.HIGH 

C l!OTTOK COINCIDE TOP UST 30 w· ~ w· 
~ ~ ~ 

A 

N TOP BEIDW TOP 59 UG£ -
,. 

1)£; ~ ltV aoTTOlC ABOVE BOT!CII - 61 .. , Ill-.-.o3s~ 
ICX 

-~ 

!BOTTOM l 
SEE 

A.BOVE TOP NOTE .A. 
BELOW 

IBOTTOK ABOVE BO!'l'CII - 0 I+.?.~ 1~· T 
R " 

s TOP BELOW TOP - 59 NO,O 

K SEC I-!-~; l( TOP BELOW BOTTCJI - NOD l 
BELOW 

10-A COMLCUTATOR (TRUNIC-FI:NDER) 
Note A: The H, Kand K springs shall be checked with the brush rod 

resting on the down atop collar and after all other springs 
have been adJuated. 

"B" LINIC FR.ADS 

GTRSH C XNM 

K 

Fig. 52 Fig. 53 

10-A COMMU'f.A.TOR 
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SPRING SEGUENT RACK TEST AND READJUST LIMITS NOTCH 
DESIG. EDGE POSITION EDGE NUMBER NUMBER ?r.AX.LOW IDEAL :1£.AX,HIGH 

RTSRT CXGHS 
C TOP BELOW BOTTOM 30TH 18 ~· a;;· ~ RTSRT UXBG 
T BOTTOM ABOVE BOTTOM - 0 ; 1 P•rrP7 ~ R 
s TOP BELOW TOP - 39 

NO,O N039 

H TOP BELOW TOP - 39 IJ±;z 
No 39 

4-A COMMUTATOR 

SPRING SEGMENT RACK TEST AND RUDJUST LIMITS NOTCH 
DESIG. EDGE POSITION EDGE NUMBER NUMBER Jrl'A.X.LOW IDEAL ?r.AX.HIGH 

SEE ! r~o;· ~ ~17" A TOP ABOVE TOP 5TH NOTE A ~ 
BELOW =f--' 

~ p=s· I ~ i B BOTTOM ABOVE TOP 3RD 16 
i; m--.--.o.,o" 

T BOTTOM ABOVE BOTTOM - 0 1 PrCfP; 
~ R 

s TOP BELOW TOP - 39 T 
NO.O ,<038 

4-B CO:Mli,UT.i.TOR 
Fig. 5-i Fig, 55 Fig. 56 Fig. 57 

4-A COMMUTATOR 4-B CO:lvJl{UTATOR 
Note A: Cheok or adJust the "A" spring with the index number O on the 

raok Just E..!l.2.! the sight plate. 

TRAN.SUTOR FRAMES 
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~ 
JD 

-= ... 
cO 

RTSRT 

Fig. 58 

4-C COMMUTATOR 

SPRING SEGMENT RACK TEST AND READJUST LiliITS 
NOTCH 

DESIG. EDGE POSITION EDGE NUJrnER NUlIBER MAX.LOW IDEAL l:AX. • HI GH 

SEE if; ~ ~,·· 
J. TOP ABOVE TOP 5TH NOTE A -7 

BELOV/ 

I# ~ , __ L] 
B BOTTOM ABOVE TOP 3RD 16 

~030" 

T BOTTOM ABOVE BOTTOM - 0 1PrUP7 IPEL2 R 
s TOP BELOW TOP - 39 N·o 0 N039 

4-C COMMUTATOR 

Note A: Check or adjust the "A" spring with the index number O on the 
rs.ck just below the sight plate. 

TRANSLATOR FRA}{!ES 

UXB G 

Fig. 59 

4-C CQW,lUTATOR 
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G TRSH C X NM 

Fig. 60 Fig. 61 

2-A COMMUTATOR 

SPRING SEGMENT RACK TEST AND READ.TUST LnITTS 
NOTCH 

DE.SIG. EDGE POSITION EDGE NUl4BEI NUMBER MAX.LO'N IDEAL MAX.HIGH 

C TOP ABOVE TOP 10TH 9 ~ ~ ~ 
N BOTTOM ABOVE TOP - 20 ~I _l_J 

~; • 
BOTTOM ABOVE BOT1l'OM - 20 ~,, l~.03r E. 

KX 
SEE 

~ BOTTO~ ABOVE TOP l NOTE A 
BELC117 

T 1-!ERI~ ~ BOTTOM ABOVE BOTTOM - 0 
R 
s TOP BELOW TOP - 19 9 HO.O 

H SEE IIJ-1.~' 
TCP BEI.OW BOTTOJ! - NOTE A I, 1 'M BELOW 

2-A COMMUTATOR 

S'!'RING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

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

C eoTTOM COINCIDE TOP 21ST 20 w· !=7 w· 
If TOP BEWW TOP - 39 ~ ~ ~ 11J!_·1.<:-;1 

IBOTTOll ABOVE BOTTOM - 41 11±=7. 1~7 lt=7 
KX aa-. IJ..,.. .03.5 1' 

SEE 

~ BOTTOM ABOVE TOP l NOTE A 
BELOW 

T BOTTOM ABOVE !BOTTOM 0 ~~ 1-fRC;T -
R 
s TOP BELOW TOP - 39 NO.O N0,-'9 

H SEE ..J... :Jr:' 
M TOP BELOW BOTTOM - NOTE A 

BELOW 
:J-A \FOrJnJ:..nLY .l.)-7682l)COMMUTATOR 

Note A: The H, Mand K springs shall be checked with the brush rod 
resting on the down stop collar and after all other springs 
have been adjusted. 

LINE FINDER FR.AMES 

GTRSH C XNM 

Fig. 62 Fig, 63 

5-A COMMUTATOR 
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Zl SPRING SEGMENT RACK TEST AND READJUST LIMITS NOTCH 
FRFT TRRT CXZGX DESIG. EDGE POSITION EDGE NUMBER NUMBER ]l(JAX.LOW IDEAL MAX.HIGH 

C BOTTOM COINCIDE TOP 50TH 49 w· ~ ~-

T, R, BOTTOM ABOVE BOTTOM - 0 1ptrEP; lp:~i l'R, SC, 
FT&: FR TOP BELOW TOP - 99 NO.o N0.,9 

X BOTTOM ABOVE BOTTOM - 101 IP'fCE7 FRFTTR.RT C XGX 

z BOTTOM NOT BELOii BOTTOM z 90 

~ IE:: TOP INOT ABOVli TOP n 89 

3-U COMMUTATOR (SENDER SELECTOR) 

SPRING SEGMENT RACK TEST AND READJUST LIJI..ITS NOTCH 
DESIG. EDGE POSITION EDGE NUMBER NUMBER l1AJC.LOW IDEAL MAX.HIGH 

C BOTTOJJ COINCIDE TOP 11TH 10 ~ l==7 w· 
T, R, BOTTOM ABOVE BOTTOM - 0 1~1~E/ lt}Rerl TR, FT, 

TOP 21 FR&: SC TOP BELOW - --0 

X BOTTOM ABOVE BOTTOM - 23 1P£rEP; Fig. 66 Fig. 67 

6-A COMMUTATOR 

6-A COL:MUTATOR (DISTRICT FINDER) 

SUBSCRIBERS LINK FRfililES 

Fig. 64 Fig. 65 

3-U COl,llillTATOR 
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I'd :: 
CD 

to 

"' 

:m Fr TR R. T 

DESIG. 

C 

T, R, 
TR, FT, 
FR&SC 

X 

Fig. 68 

7-A COM¥UTATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS NOTCH 
EDGE POSITION EDGE NUMBER NUMBER MAX.LOW IDEAL MAX.HIGH 

BOTTOM COINCIDE TOP 21ST 20 if;" l==7 ~-

BOTT-OM. ABOVE BOTTOlll - 0 1~r~E/ ILLrz TOP BELOW TOP - 41 NO.O 

BOTTOM ABOVE BOTTOM - 43 lpTcrp; 
7-A COMM.UTATOR (DISTRICT FINDER) 

SUBSCRIBERS LINK FRAMES 

C XGSC 

y 

Fig. 69 

7-A COll!lruTATOR 

✓ 

m 
t.:r;t 
0 
>'J 
H 
0 
~ 

i 
<O 
• 
8 
I.I) 
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FR F'l' TRRT C X GSC 

DESIG. 

C 

f,R,TR 
Fl' &PE 

SC 

DESIO. 

C 

T, R, 
trR,sc, 
ll!'r&1'R 

X 

z 

Fig. '10 Fig. 71. 

3-S COIU40'.l'ATOR 

SPRING SEGMENT RACK TEST AND READJUST LIMITS NC7rCH 
EDGE POSl'l'ION Enra: l'IU.llilDAtl NUMBER ~.LOW IDEAL IUX.HIGH 

TOP COINCIDE BOl'TOJ! 51ST 49 if; l==7 ~ 
BO'l'TO:M ABOVE BOl'Tffli - 0 IPTC[/ ~JRC2 TOP BELOW TOP - 99 

N<">.O 

The bottom edge of' the "SC" spring shal.l. make contact 
with its f'eeder se~nt approximatel.y .Ol.5" bef'ore the 
"C" spring breaks contact with its f'irst se~ent. 

3-S COMMO'l'A.TOR (TRUNK FINDER) 

SPRING SEGMENT RACK TEST AND READJUST LIMITS 
NOTCH 

EDGE POSITION EDGE NI NUMBER KU.LOW IDE.AL MAX.H:J;GH 

BOl'TOli COINCIDE TOP 50TH 49 if;" l=7 w 
BOT'.l'<JI ABOVE BarTOJI - 0 1PErCPi IJ~i TOP BELOIJ TOP - 99 ..ao.o N0.99 

BOl"l'OM A.BOVE BarTOJI - l.Ol. IPErE7 
BarI'Cll Nm'BELOW BarTOJ/1 z 90 

~ ~ NOT.ABOVE TOP TOP Zl. 89 

:3-U COMMO'l'A.TOR (SENDER 81!:I.ECTOR) 

SENDER TANDEM LINK FR.AMES 

FR Fl' TRR T CXZ ZlGSC 

Zl. 

y 

Fig. 72 Fig. 7~ 

3-U C<IIMO'l'ATOR 
0 
0 
N 
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SECTION A449.002 

ADJUSTING PROCEDURES 

~ 

Code No. 

205 

207 

220 

224 

278 

279 

280 

308 

KS-2632 

KS-532O 

Gauges 

68-B 

104-A 

Materials 

KS-2423 

D-89026 

Descripti-on 

Screw-driver - 30° Offset 

Screw-driver - 90° Offset 

Wrench - 3/15" Hex, 
Socket 

Spring Adjuster 

Conmutator Brush Guard 

Commutator Brush Guard 

Sandpaper Holder 

Brush S9ring Crimper 

Reading Glass 

Orange Stick 

No, 4 Artist's Sable 
Rigger Brush 

Bell System Cabinet 
Screw-driver - 3-1/2" per 
A. T. & T, Co. Drawirg 
45-X-40 

Bell System P-Long Nose 
Pliers - 6-1/2" per 
A. T. & T. Co. Drawing 
45-X-56 

Vacuum Cleaner 

70-0-70 Gram Gauge 

.247" Thickness Gauge 

Cloth 

Panel Selector Conmutator 
Cloths 

No. 3/0 Sandpaper 

30001 No, 3/0 sandpaper is specified for use 
in the smoothing operation covered in 
prooedure 3.01. Precaution should be 
taken to guard against the use of gar­
net paper or any other abrasive paper 
or cloth othsr than No, 3/0 sandpaper 
or flint paper. 

3.002 Before smoothing, oiling or cleaning a 
commutator and before checking or re­
adjusting a oommutator brush, the asso­
ciated circuit should be made busy. The 
circuit associated with the comnutator 
adjacent to a commutator whose surface 

Page 24 

is to be smoothed must also be made 
busy. This is necessary because of the 
construction of the No, 278 and No, 279 
commutator brush guards, which must be 
used during the smoothing operation to 
protect the commutator brushes, These 
guards are placed between cormnutators 
and straddle the brush springs of the 
adjacent comnutator brush as shown in 
Fig, 74. 

Latch Plate 

No. 280 
Sandpaper 
Holder---, 

No. 278 
Brush Guard 

Bottom 
Looating 

Plate __ _, 

;:;-. :·. ·.:<~ 
1171r-'l'.l"fil1!,;fj 

lLcoati~~p Plate 

No. '6/0 
~Sandpaper 

Smoothing commutators with No. 280 
Sandpaper Block in Conjunction 
with the No. 278 Brush Guard 

Fig. 74 
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3.01 Smoothing (Rq,2,0l) 

M-1 Place the No. 278 commutator 
brush guard between two adjacent 

commutators with the notched root rest­
ing on the "T" iron between the front 

SECTION A449.002 

the contact surfaces of any other conmu­
tators that may have become dirty due to 
the performance of smoothing operations, 
by rubbing with a piece of KS-2423 cloth. 

and rear commutators and the !lat foot 3,02 Treating (Rq.2.02) 
resting on the bearing plate as shown in 
Fig, 74. This tool will protect the 
comnutator brushes while the colll!lutator 
is being sandpapered. 

NOTE In smoothing the surfaces of Nos, 
3C, 3E, 3R and 3S commutators, 

the No. 279 commutator brush guard may 
be used instead of the No, 278 guard. 

M-2 Rub two pieces of the 3/0 sand-
paper together a few times to 

smooth them off. This operation should 
not be done over or near the frame. 

M-3 With the smoothed sandpaper 
fitted into the No, 280 sandpaper 

holder as shown in Fig, 74, rub the tool 
lightly against the surface of the commu­
tator, from the top down as rar as the 
guard and up again. Repeat this opera­
tion forty or fifty times. The adjacent 
surface of the adjacent commutator may 
also be smoothed at this time without 
moving the commutator brush guard. 

M-4 Wipe the commutator surface 
which has been sandpapered, with 

a piece of dry KS-2423 cloth and remove 
all particles of abrasive from the brush 
springs, by using a No. 4 artist's sable 
rigger brush before running them up over 
the cleaned portion. 

CAUTION Care should be exercised in re­
moving the loose particles of 
abrasive from the commutator 
brushes not to disturb the 
brush adjustment. Care should 
also be taken when applying the 
artist's sable rigger brush not 
to sweep the metal dust down on 
the elevator apparatus beneath. 

M-5 Now remove the commutator brush 
guard and raise the brush rods 

to the tell-tale position. Repeat the 
operation on the remaining portion of 
the commutator a~ the bottom. 

M-6 After sandpapering the lower por-
tion, wipe the comnutator surface 

clean with a piece of dry clean KS-2423 
cloth. 

M-7 After the smoothing operation has 
been completed on both sides of a 

frame clean the apparatus and framework 
adjacent to the commutators with a vac­
uum cleaner. 

M-8 When the above operations have 
been completed on all comnutators 

requiring smoothing on both sides of the 
frame, treat as covered by procedure 
3.02 those which were smoothed and clean 

M-1 Remove a piece or D-89026 panel 
selector commutator cloth from 

the center of a roll in the container. 
Cloths should be removed from the con­
tainer one at a time and as required. 
One cloth will usually be sufficient to 
treat six commutators. 

M-2 Fold the cloth crosswise to three 
thicknesses and then fold double. 

This will give a surface equal to 1/6 
the entire side of the cloth. By refold­
ing so as to use both sides of the cloth, 
this will permit treating both sides or 
six comnutators with one cloth. Use a 
clean portion of the cloth for each com­
mutator surface. 

M-3 Rub the cloth over the contact 
surfaces of the conmutator sever­

al times. Then rub the surfaces dry 
with a piece of KS-2423 cloth. This op­
eration may be performed any time before 
the circuit associated with the conmuta­
tor is put back into service. 

M-4 As soon as the cloths become 
dirty, they shall be placed in 

the metal container approved for discard­
ed oily materials. 

3.03 Cleaning (Rq.2.03) 

M-1 Clean a comnutator by rubbing the 
contact surface with a piece of 

KS-2423 cloth. Discard the cloth as soon 
as it becomes dirty. 

3.04 Mounting (Rq.2.04) 

M-1 If there is end play in the bottom 
locating plate, it will be neces­

sary to remove the commutator and adjust 
the retaining spring. 

M-2 To do this raise the brush rod 
about halt way. Remove the latch 

plate using the 3-1/2" cabinet screw­
driver. Pull the top of the comutator 
away from the top comnutator locating 
plate sufficiently to disengage the 
notch. Then raise the conmutator enough 
to allow adjustment of the retaining 
spring. 

M-3 Adjust the retaining spring by 
bending it forward as required 

to make a snug fit when the conmutator 
is in place. 

M-4 Lower the oonmutamr into the slot 
in the lower commutator mounting 

plate again and replace the latch plate 0 

Page 25 
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SECTION A449.002 

(Continued) 

M-5 Make an inspection of the com-
mutator wiring to see that no 

wires have been broken. 

M-6 Recheck all adjustments on the 
cormnutator brush. 

M-7 If there is side or end play at 
the top latch plate, remove the 

latch plate and slightly flatten it 
with the long nose pliers. 

. 
M-8 Check the "Vertical Position of 

Springs" on the commutator · 
brush. 

3.05 Spring Clearance (Rq.2.05) 

3.06 

M-1 In order to determine whether or 
not a binding condition exists 

between two springs, lift one spring 
away from the conmutator with the. 
KS-6320 orange stick and note whether 
the other spring is lifted from the 
commutator. Then release the spring and 
note whether it returns freely to its 
original position. 

M-2 To correct for this, loosen the 
assembly clamping screw with the 

No. 206 or No. 207 offset screw-driver. 
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 con­
tact strip by means of the No. 224 
spring adjuster. 

M-3 set up the assembly clamping 
screw moderately tight and check 

the spring for its correct position 
against the commutator as covered in 
procedures3.06 to 3.09 inclusive. 

M-4 Securely tighten the assembly 
clamping screws, resolder the 

terminals to insure a good connection 
if any solder has been removed and 
check the spring for "contact Pressure" 
as covered in procedure 3.10. 

Horizontal Position of Interrupter 
Springs (Rq.2.06) 

M-1 If there is not a perceptible 
amount of insulation showing 

Page 26 

between the edges of an interrupter 
spring and the side strips of a commu­
tator segment loosen the spring assem­
bly clamping screw with the No. 206 or 
No: 207 offset screw-driver and shift 
the spring to the front or rear as re­
quired until the desired clearance is 
obtained. Then set up the assembly 
clamping screw moderately tight. 

M-2 Check the spring for "Spring 
Clearance" and for the vertical 

position against the commutator as 
covered in procedures 3.05 and 3.09, 
respectively. Then securely tighten 
the assembly clamping screw • 

3.07 Horizontal Position or Feeder 
Springs (Rq.2.07) 

3.08 

M-1 If the contact portion of the 
lips of feeder springs do not 

make contact with the feeder strips 
for their full width when the play of 
the comnutator brush assembly is 
taken up in either direction inspect 
for a loose or improperly set conmu­
tator, bowed brush rod, loose or im­
properly located brush rod bearing. 
Care for such faults as are found as 
specified in the specification cover­
ing the particular piece of apparatus 
at fault. 

M-2 Misalignment of the brush springs, 
with respect to the brush 

assembly, may also tend to cause the 
springs to run off the feeder strips. 
In the case of a spring out of align­
ment, the spring assembly screw should 
be loosened with a No. 206 offset 
screw-driver, about 1/4 turn is enough 
to permit shifting the spring. Shift 
the spring until its full width is 
making contact on the segment. Rold 
the spring firmly in position and 
tighten the assembly screw firmly. 
After this adjustl!Ent, a spring must 
always be checked for location on the 
commutator as covered in procedure 
3.09. Also check for clearance be­
tween spring leaves as covered in pro­
cedure 3.05. 

Angle of Contact (Rq.2.08) 

M-1 When it is noted that the hori-
zontal portion of the spring does 

not meet the face of the conmutator 
within 1/64" of the point at which it 
would be perpendicular to the conrrnuta­
tor strip, correct by adjusting the 
horizontal portion of the spring with 
the No. 224 spring adjuster as shown in 
Fig. 75 and Fig. 76 either up or down 
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3.08 {Continued) 

as required until it comes within the 
specified limits. 

No. 224 
Spring 

Adjuster 

Spring 
Assembly 

screw0-----... 

Brush 
Rod-------i1 

= = = = = = = 

Adjusting the Rear Leaf of a Brush 
Spring for Angle of Contact and 

Vertical Position 

Fig. 75 

M-2 After performing this operation 
it will be necessary to check 

the spring for correct contact pressure 
as covered in procedure 3.10. Also 
check the spring for position as covered 
in procedure 3.09. 

3.09 Vertical Position of Springs (Rq.2.09) 

M-1 General Procedures 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 by comparing the limits speci­
fied in this specification with the 
thickness of the spring under adjust­
ment. The commutator brush springs are 
.016" (approximately 1/64") thick with 
the exception of the "C" spring which in 
most cases is .013" thick. The KS-2632 
reading glass may be used in connection 
with the visual inspection spe ci fi ed 
herein. 

SECTION A449.002 

M-2 the Brush Assembl 
e Ad us ment o e 

"A" or "C" Spr ngs e ocation of the 
commutator brush assembly, wi~h respect 
to the reference notch of the associated 
rack, is determined by the setting of 
the "A" spring except where 2-A, 3-C, 
3-E, 3-R, 3-S, 3-U, 4-A, 5-A, 6-A, 7-A, 
10-A and D-76821 commutators are used. 
Where these commutators are used the lo­
cation 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 exampl~ if the assem­
bly 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. 

M-3 To do this raise the brush rod by 
hand until the clutch pawl is 

engagen in the notch or the rack speci­
fied in the tables ot iimits on pages 4 
to 23. 

M-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 
and check visually to insure that the 
spring is not perceptibly raised or 
lowered above the other sprirgs· on the 
brush. If necessary adjust the contact 
portion of the spring wit b the No. 224 
spring adjuster until it is at right 
angles with the face of the conmiutator, 
or loosen the spring assembly screw with 
a No. 206 or a No. 207 offset screw­
driver and shift the spring to its mean 
height with respect to the brush frame. 

M-5 Then loosen the commutator brush 
clamping screw with the No. 220 

socket wrench sufficiently to permit the 
adjustment to be made by tapping the 
shank of the No. 220 wrench un or down 
with the handle of the screw-driver. 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. 

M-6 When adjusting split springs,ten-
sion or position each leaf of the 

spring individually. 

M-7 After adjusting either or both 
leaves of a split spring check 

the spring for "Clearance" as covered 
in procedure 3.05. 

M-8 If the spring does not meet the 
requirement for "Vertical Posi­

tion" 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 

Page 27 



TCI Library  www.telephonecollectors.info 

SECTION A449.002 

3.09 (Continued) 

spring in the case of other springs (of 
each lea½ in the case of a split spring) 
it must be corrected. 

No. 224 
Spring 
Adjuster 

Brush 
Clamping 

Screw 

= = = = = = 

Adjusting the Front Leaf of a Brush 
Spring for Angle of Contact and 

Vertical Position 

Fig. 76 

M-9 To accomplish this bend the con-
tact portion of the spring with 

the spring adjuster as shown in Fig. 75 
and Fig. 76 as required, but be sure to 
keep within the 1/64" limits as covered 
in procedure 3.os. 

Individual Spring Adjustment 

M-10 Where it is impossible to adjust 
a spring up or down sufficiently 

to meet a requirement without bending 
the contact portion of the spring more 
than 1/64" or the thickness of the 
spring from a right angle with the sur­
face of the commutator, adjust t:00 con­
tact portion of the spring to a right 
angle with the commutator, as covered in 
procedure 3.08, loosen the assembly 
clamping screw with the No. 206 or No. 
207 offset screw-driver and move the 
spring up or down as necessary. When the 
adjustment is complete securely tighten 
the assembly screw. 

M-11 
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If a spring has required a con­
siderable amount of adjustment to 

meet the requirements for location 
against the commutator the tension of 
the spring should be rechecked and re­
adjusted if necessary to the readjust 
limits. Also check for "Spring Clear­
ance" as covered in p~ocedure 3,05 and 
for the horizontal position of the 
springs as covered in procedures 3.06 and 
3.07 and readjust if necessaryo 

Special Procedures 

Ad us tment of "N" S ri of Brush es Used 
Wit 5-A, 0-A an D-7 Comnutators 

M-12 To check the "N" spring require-
ment on 5-A, 10-A and D-76821 

commutators, apply the No. 104-A gauge 
on top of the spring and note that the 
top edge of the gauge coincides with the 
top edge of the segment within .005". 

Ad ustment of the ";,:" and "H" S rin s 
an t e "KX" Spring at the "K" Segment 
of Brushes Used with 2-A, 5-A, 10-A and 
D-76821 Commutators 

M-13 If the "H" or "M" springs are 
only slightly out of adjustment, 

they may be adjusted in accordance with 
paragraphs M-10 and M-11. The "KX" 
spring on the "K" segment may likewise 
be adjusted if the brush setting at. the 
"X" segment permits it. 

M-14 When either of the "H" or "M" 
springs, or the "KX" spring at 

the "K" segment cannot be adjusted in 
accordance with paragraphs M-10 and M-1], 
it will be necessary to shift the down 
stop collar until the desired adjustment 
is obtained. 

M-15 After changing the down stop col-
lar location, it will be necessary 

to recheck the settings of the "T", "R" 
and "S" springs. Also check multiple 
brush reset and trip finger adjustments 
in accordance with the section covering 
the apparatus requirements and adjusting 
procedures for the type of elevator ap­
paratus involved. 

Adjustment of "CW" Spring on "W" Segment 
of 3-T Commutators 

M-16 This requirement is met by rais-
ing the down stop collar on the 

brush rod. After obtaining the proper 
adjustment in this manner, check for 
multiple brush reset in accordance with 
the section covering the apparatus 
requirements and adjusting procedures 
for the selector elevator apparatus in­
volved. 

Ad ·ustment -
nat ed 
w t s 

M-17 Raise the brush rod until the ''C" 
spring is about to break contact 

with its first segment. The bottom edge 
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of the "SH" spring should then be 
approximately .015" above the bottom 
edge of its reeder strip. On drawings 
on which this spring is designated as 
"S", the hunting "S" spring may be 
determined by checking the color of the 
wire attached to .the sleeve spring or 
the hunting multip~e brush which baa 
bridging sleeve springs. If necessary 
adjust in accordance with paragraphs 
M-10 and M-11. 

"B" Brush 
Spring 

No. 308 Brush 
Spring Crimper 

---=:: --
- - - - - - -:__~=~-

Locating Pin 

Frame of Brush 

Crimping the "B" Spring 
with the No. 308 Crimper 

Fig. 77 

= 

of Brushes Used 

With the brush in the normal or 
down position, grasp the No. 308 

b sh spring crimper loosely in the 
r ght hand and introduce the straight 
jaw between the front spring or the 
orush and the right-bana side or the 

SECTION A449.002 

conmutator about 1/8" below the contact 
portion of the spring. Holding the tool 
so that the jaw is parallel to the sur­
face of the commutator, thrust it to the 
rear as tar 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 comnutator 
as shown in Pig. 77. Holding it so tmt 
the jaws are horizontal, 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 
outlined in paragraphs M-10 and M-11 to 
meet the location requirement specified~ 

3.10 Contact Pressure (Rq.2.10) 

M-1 Before checking for contact pres-
sure, make sure that the brush 

assembly is correctly located on the 
brush rod. , Also correct any badly bent 
or distorted springs as the straightenmg 

No. 224 
Spring 

Adjuster 

Adjusting the Rear Leaf of a 
Brush Spring for Tension 

Fig. 78 
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and adjusti~ of such springs will be 
apt to destroy the tension adjustment. 
Before checking or making readjustments 
for spring tension it is desirable to 
raise the brush rod so that the multiple 
brush is approximately in the oen ter or 
the bank. 

M-2 Check each spring (each leaf in 
the case of split springs) with 

the No. 68-B gram gauge applying the 
tip of the gauge at a point on the 
spring just below the horizontal portion 
of the lip of the spring. 

M-3 If the spring does not have the 
proper tension readjust it with 

the No. 224 spring adjuster applied 
close to the clamping plate as shown in 
Fig. 78 and Fig. 79. 

M-4 Care must be used in tensioning 
springs to prevent then from 

being distorted or thrown out of adjust­
ment. :Make a recheck of' the spring po­
sition adjustments to insure that the 
springs meet the requirements after the 
correct tension adjustment has been 
me.deo 

APPROVED: 

No. 224 
Spring 

Adjuster 

Adjusting the Front Leaf of a 
Brush Spring for Tension 

Fig. 79 
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