
I ·1 I I 
American Teleph0ne and Telegraph Compeny 

BELL S'[STF.M PRACTICES 
Teletype.,.riter and Manual 
'l'e legra ph Stet l on and PBX 
Inatal'IAtton and !-¥iintenance 

SECTION P65.901 
Iaeue B, 10-15-43 

Long .Linea Deportment 
Dillt. CL~aa. 600AC 

TELETYPEWRITER SERVICE 

60 BP SEIECTOR 

AS USED wrra THE 64cl SELEC'l'OR sYSTEM 

TA!!l.E OE' CON'rEN!'S PA.'\AGRA P!lS 

1. GE~L .••.•.................................. l.01-1.02 
2. DESCRIPrION ••••••..•.......................... 2.01-2.ll 
3. MAIN'rENA?i(;E •••••• •••••••.••.............•.... . 3.101-2.220 

Ar111A ture Lever Clea re nee ..................... 3.218 
Armature Position ........................... -~ .217 
C lean1r..g • ..................................... 3. 201 
Clearance Between Holding Fa.,.l end Code Pine.3.210 
Clearance Between Holdill8 :Pawl And Ratchet 

Wheel ••••••• • .•..........••................. . :;.2C>8 
Clea ranee Between Stepping FB'W l and Ra tcbet 

Wheel •.••.•................................. 3.204 
Code Wheel P::>e1tion •..•...................... 3.21.3 
Contact Spring Poeition .........•............ 3.214 
End Pl.P.:y •••••••••••••••••••••••.••.•.••...•• • _;. 219 
~gement of Holding Pa'Wl and Ratchet .•..... 3.207 
Ensagement, of Hold 1ng Spring "Ith C-:>de Pins •. 3.211 
Holding :Pawl Spri.ng Tension .................. 3.209 
Holding Spring Poeition ..••............•..... 3.212 
List of •.roole, Gauges and Materiale .....•.•.. 3.101 
Lubrication . ................................. 3. 202 
Overall Operating Requiremente ........•...... 3.220 
Roclcer Arm Retractile Spring Tenai:>n ......... 3.216 
Setting of Code Pine •....•................... 3.203 
Spiral Spring Tension .•...................... 3.215 
Stepping .!'B'Wl Position ...................... ,3.205 
Stepping .F&-wl Travel ...••.•.........•........ 3.1")06 

4. PARTS FOR MAIN'l'ENANCE ...•.....•.......••.•..•. 4.01 

p65.901 
Page l 

60 BP 
SELECTOR 



,,... 
Page 2 

1. GENERAL 

1.01 Thie section describes and gives maintenance ~nforma­
tlon for tbe 60 BP Selector as used with the 64cl 

Selector System. 

1.02 Thie section aupereedea Issue A end Addendum, Issue A. 
It ie reieeued to incl11de the changes in apparatus re­

q:.iirements and adJus·tment prucedurea found desirable as a 
result of experience with tbe system and to make corrections 
and additions including ado;,tion of the name "64cl Selector. 
System." 

2. DESCRIPl'ION 

2.01 The eelector le known as a "etep-by-etep" multiple 
contact selector, It ie mounted one bekelite base 

and le equipped witb a glass cover. It baa two polarized 
magnet coils located parallel to each other. An armature ie 
arranged to pivot between tbs two poles on receipt of reveres 
current impuleee through tbs windings. Motion of the arma­
·tllre in either direction le transmitted to a feed pawl in 
such e manner that the feed pawl etepe a ratchet one tooth 
for each movement of the ar!m'lture. 

2.02 A code wheelie fastened to the ratchet abaft, and a 
coil spring tends to retllrn both to their stopped 

position. Ae long ae the magnets ere energized or ere re­
ceiving reverse current impulses, the ratchet ie prevented 
·from returning either by the feed pewl ore holding pawl. If 
pulses ceeee, tile ratchet and code wheel will return to their 
normal s·topped poe1t1on unless restrained b;r the holding 
spring reetfng on e code pin. 

2.03 The terminal designated es No. 1 on the eelector beee 
ie connected to e spring contact mounted on the code 

wheel. Four fixed contacts, which are brought out to base 
terminals numbered 2, 3, 4 end 5 reepectivel;r, ere located in 
the selector in Bllch positions that they can each be brollgbt 
to close in turn with the contact on the cvde wheel when the 
code wheelie stepped up to the proper poe1t1Jna. When the 
code wheelie stepped up to en;y one of the fixed contact 
poe1t1ons, it will be held in BllCh position by ·the holding 
epr1ng ensag1ng withe corresponding fixed code pin on the 
periphery of the code wheel until the code wheel 1e stepped 
along Bf?13,in by impulses tbro11gb the selector w1.nd1nge. 
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2.04 The selector aa received from the mnui'acturer ia ad-
Justed ao that Contacts No. l and No. 2 'Will close upon 

receipt of 17 eucceaaive reverse current impulses through the 
selector windings. UkB'Wiee, in each instance beginning 'With 
the code 'Wheel at the normal stopRed position, Contact No. 1 
"Will close 'With Contact No. 3, No. 4 or No. 5 respectively, 
upon the receipt of 19, 21 or 23 aucceeaive.reverae current 
impulses through the selector 'Windings. 

2.05 When the selector ie u.eed 'With the 64cl Selector System, 
the Telephone CompellJ' must change the position of the 

code wheel on its abaft, eo t!Bt it will require 20, 22, 24 
and 26 impulses, respectively, through the selector 'Windings 
to cause the No. 1 contact on the code wheel to close with the 
No. 2, No. 3, No, 4 or No. 5 fixed contact. The method of 
positioning the code wheel on ite abaft to meet thie require­
ment is covered in Part 3 of this section. 

2.06 In the case of the 64cl Selector System, the impulses 
required to et:ep the code 'Wheel so t!Jat its contact 

will cloee with any one of the fixed contacts are not suc­
cessive but are in three or four groups of impulses depending 
on whether e five or a eiX digit code ie being used. Selec­
tivity ie obtained by varying the nwuber of impulses in each 
of the groups. 

2,07 The first and last digits of both the five and six 
digit c-ode used 1n the 64cl Selector System are the 

digit "one." As explained ii. other Practices covering the 
description of thie eyetem, the t'iret digit "one" serves to 
connect the selector eo it can receive impuleee from the Tfi 
circuit and the last digit "one" serves to lll!lke the selector 
code wheel advance one step to a position which baa no code 
pin, thus causing the 'Wheel to return to !ta starting position. 
The intervening digits in the code whicl: :i~reinnftel' ~\ 1.1. be 
referred to ae the "selecting digits" of the code, ere the 
ones that step the code wheel to the desired contact position. 
The "selecting digits" add up to a total of 20, 22, 24 or 26 
which will etep the selector c:xie wheel eo t!Jat C;:,ntact No. l 
on the wheel Will close with Contacts No. 2, No. 3, No. 4 or 
No. 5, respectively. The code waeel 'Will be held at each of 
these pos1t1one by fixed code pins in the wheel until the 
impulse caused by dialing of the leet digit "one" ie received 
which will cause the wheel to return to ite startina position 
ae explained above. 
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2.o8 Using the five digit codes 1-7-9-4-1, 1-7-9-6-1, 
1-7-9-8-1 and 1-7-9-0-1 for 1lluetration; the impuleee 

required to eelect the four fixed cont.act poeitions will be 
the "selecting digite" 7-9-4 for the No. 2 contact, 7-9-6 
for the No. 3 cont.act, 7-9-8 for the No. 4 cont.act and 7-9-0 
for the No. 5 cont.act. 

2,09 Movable code pins are mounted in bolee around the 
periphery of the code wheel b7 the Teleph~ne Compaey 

in the proper poeitione for the code or codes to which it ie 
deeired thet the selector a.ball respond. In e particul.ar 
selector set up for e five digit code, two movable pine will 
be eo located that when the "selecting digits" of ite parti­
cul.ar signal code are received, the firet group of impuleee 
will advance the wheel so that the holding spring will en­
gage with the first movable code pin, the second group of 
impulses will further advance the wheel so that the holding 
spring will engage with the second movable code pin, and the 
third group of impulses will again advance the wheel eo that 
the holding spring will ell89ge with the No. 2, No. 3, No. 4 
or No. 5 contact position fued code pin. 

2.10 When e selector is set up to respond toe six digit 
code with this selector e7etem, it ie neceseaey to have 

three movable pins located in holes around the peripheey of 
the code wheel, positioned ae required by the perticul.ar code 
used, ea in such e case the selector will receive four groups 
of impulses from the "selecting digits" of the code t-o ad­
vance the wheel toe point where the holding spring will en­
gage with the fixed code pin of a selected contact position. 

' 

2.11 The d-c resietance of each of the selector coils is 
appr02:imately- 11,000 ohms. 

3 • MAINTENAJ«:E 

3.01 General 

3.101 List of Toole, 
Code No. 

Gauges end Materials 
De11cr1,2t1on 

Toole 

1444 
1 5 

I I 

Combined Screwdriver end Wrench 
AdJueting Hook 

t I 
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Code No. 
Toole 
417A 

485A 
KS-6320 
xs-6854 
Rl575 

R2217 

Gauges 

?OF 

Materials 

D-98o63 
KS-6232 
CP 

I I 

J?eecr1et1on 

1/4" end 3/8" Hex Open Double End 
Flat Wrench 

Smooth Jew Pliere 
orange Stick 
3-1/2" Screwdriver 
Artist•e Show Card Brueh 
3" H Cabinet Screwdriver 
4-3 /4" Bent Tweezers 

10-0-10 Gram Gauge 

Cloth 
011 
Carbon Tetrachloride 

3.102 One Dip of XS-6232 011 for the purpose of this 
section le the amount of oil retained on en Rl575 

ertiet•e ehow card brueh after being dipped 3/8" into the 
oil and then scraped twice. on the eide of the container to 
remove eurplus oil. There ebell not be sufficient oil ad­
hering to the brueh to form a drop on the end of the bristlee. 

3.103 Before checking or reedJueting to meet the require-
ments the equipment should be taken out of service in 

accordance.with eatebl1shed procedures. 

3.2 Requirements and Procedures 

3 .201 Cleaning. The perts of the selector shell be cleaned 
when neceeeery b;r eppl;ring CP carbon tetrachloride to 

the perts -with the Rl575 brush and allowing to dr;r thoroughl;r. 
Teke care in tbls operation to avoid injury to the delicate 
mechanism and springs eaeocieted with the a?1111ture arm, the 
rocker arm and code wheel. After cleaning, relubricate ae 
covered herein. 

3.202 

(a) 
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KS-6232 oil very sparingly '11th the Rl575 artist 
sholl card brush (one dip distributed over four or five 
points). To lubricate the ratchet \/heel abaft bearing 
apply the brush under the code Yheel bearing and lubri­
cate the shaft with the end of the brush. After apply­
ing.the oil operate the selector manually a fell t1mee to 
York the oil into the beer1nge. Take care to keep the 
oil eYay fr-om the contacts end the eele_ct-or windings. 
Wipe off any excess oil from the parts using a clean dry 
D-98063 cloth. Wrapping the cloth around one end of the 
XS-6320 orange stick Yill facilitate removal of excess 
oil from points which my not otheNise be accessible. 

(b) The following parts shall be adequately lubricated 
with KS-6232 oil. When lubrication 1e necessary, 

one dip of oil shall be divided between each four or five 
of the following pointe: 

(l) Fig. 1 (A) - The surfaces of the rocker ann Yhich 
come in contact with the phosphor bronze pine. 

{2) Fig. 1 (B) - The side of the rounded end of the 
holding pawl which makes contact with the stud. 

(3) Fig. l (C) - The teeth of the ratchet wheel, 

(4) Fig. l (D) - The armature bearinge. 

(5) Fig. l (E) - The rocker ann bearinge. 

(6) Fig, 1 (F) - The ratchet wheel shaft bearings. 

(7) 
• Fig. l (G) - The stepping pawl bearing pin. 

(8) Fig. 1 (H) - The holding pawl bearing. 

(c) Recommended Lubrication Intervals - After installa-
tion it is recommended that the parts listed in (b) 

be lubricated at intervals of three months. Thie interval 
may be extended if periodic inspections have indicated 
that local conditions are such ae to insure that require­
ment (b) is met- during the extended interval. 
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Code i'iheel---------~ [Hol:!~ 

(F) --(I) 

Holding 
Spring-------, 

(J),--1 

(D)-------. 

Holding 
Spring---

Pawl . 

(H)------

i ! 1step~!~ 

(L)---Ratchet Wheel 
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3.203 Setting of Code Pins 

(a) Code pins shall be eat 1n the code wheel by the 
Telepbone Company for the code or codee ae aeeigned 

1n the Private Line Service Orders. Movable pin poeiti:,ne 
for the various code combl.lllltions are ehown in Tables A 
and B below. Table A covers five digit individual station 
codee with corresponding five digit meter codes, while 
Table B covers eix digit individual station codes with 
c·orreeponding five digit meter codee. 

(1) Using Figure 2 as a guide, plece pine 1n the 
movable pin positions corresponding to the 

assigned code or codee. The 145 tool ma7 be used 
tor inserting the pins and the 144 tool may be used 
for tightening the nute. There shall be no ~ble 
pine in aey positions other than those specified for 
the code or codee assigned. 

(2) Figu.re 2 illuatre tee a selector code wheel with 
movable pine in the proper code positions 

corresponding to the five digit Station Code 16041 and 
Meeter Code 1o821. 
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l 
2 

' 4 
5 
6 
7 
8 
9 

10 
ll 
12 
1, 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2, 
24 
25 

Total 

Master 
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Table A 

Five Digit Illdividual Station Codee vith 

Corre■pond!n§ J'iTe Digit Ml■ter Codee 

IlldiTidual Station Code 

let 2nd 
Function Function 

16041 16061 
17941 17961 
18841 18861 
l4o6l l4o8l 
15961 15981 
16861 16881 
17761 17781 
18661 18681 
1,051 1,011 
16951 16971 
17851 17871 
18751 18771 
l2o8l 12001 
1,981· 1,901 
14881 l48ol . 
15781 1,101 
16681 16601 
17581 17501 
18481- l84ol 
1,011 1,091 
14971 14991 
15871 15891 
16771 16791 
17671 17691 
18571 18591 

25 25 

lo82l lo841 

60 BP 
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'rd 4th 
Function Function 

16081 l6ool 
17981 17901 
18881 l88ol 
14001 -
15901 -
l68ol 
17701 -
18601 
15091 -
16991 -
17891 -
18791 - ---
-- --- --
- -- -- -- -
12 ' lo86l lo88l 

Movable 
Pin 

Poeitio1111 

4,14 
4,1, 
4;12 
6,16 
6, 15 

. 6, 14 
6,1, 
6,12 
,,15 
5,14 
5,1, 
5,12 
8,18 
8,17 
8,16 
8,15 
8,14 
8,1, 
8,l2 
7, 17 
7,16 
7, 15 
7,14 
7, 1, 
7,12 

2, 10 
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TABIB B 

Si>: Die;it Individual Station Codee with 

Correep::>no1ne Five Digit Mlleter Codee 

Individual Station Code 

let 2nd 3rd 4th 
Movable 

Pin 
Stati:)n Function Function Function Function Positions 

1 120441 120461 120481 120401 4,8,18 
2 139441 139461 139481 139401 4,8,17 
3 148441 148461 148481 148401 4,8,16 
4 157441 157461 • 157481 157401 4,8,15 
5 166441 166461 166481 166401 4,8,14 
6 175441 175461 175481 175401 4,8,13 
7 129541 129561 129581 129501 4,9,18 
8 138541 138561 138581 138501 4,9, 17 
9 147541 147561 147581 147501 4,9,16 

10 156541 156561 156581 156501 4,9,15 
11 165541 165561 165581 165501 4,9,14 
12 174541 174561 174581 174501 4,9,13 
13 125941 125961 125981 125901 4,13,18 
14 134941 134Q61 134981 134901 4,13,17 
15 143941 143961 143981 143901 4,13,16 
16 152941 152961 152981 152901 4,13,15 
17 124041 124061 124o81 124001 4,14,18 
18 133041 133061 133o81 133001 4,14,17 
19 142041 142061 142o81 142001 4, 14, 16 
20 140241 140261 140281 140201 4,6,16 
21 l59241 )'\0261 159281 159201 4,6,15 
22 168241 168261 168261 168201 4,6,14 
23 177241 177261 177261 177201 4,6,13 
24 130341 130361 130381 130301 4,7,17 
25 149341 149361 149381 149301 4,7,16 
26 158341 158361 158381 158301 4, 7, 15 
27 167341 167361 167381 167301 4,7,14 
28 176341 176361 176381 176301 4,7,13 
29 120351 120371 120391 5,8,18 
30 139351 139371 139391 5,8,17 
31 148351 148371 148391 5,8,16 
32 157351 157371 157391 5,8,15 
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T.ABU: B {Cont'd) 

Individual Station Code Movable 
let 2nd 3rd 4tb Pin 

Station Function Function Function Function Positions 

33 166351 166371 166391 5,8, 14 
34 175351 175371 175391 - 5,8,13 
35 130251 130271 130291 5,7,17 
36 149251 149271 149291 5,7,16 
37 158251 158271 158291 5,7,15 
38 167251 167271 167291 5, 7, 14 
39 176251 176271 176291 5, 7, 13 
4o 123961 123981 123901 6,15,18 
41 132961 132981 132901 6,15,17 
42 123051 123071 123091 5,15,18 
43 132051 132071 132091 5,15,17 
44 122061 122o81 122001 6,16,18 
45 120261 120281 120201 - 6,8,18 
46 139261 139281 139201 - 6,8,17 
47 148261 148281 148201 6,8,16 
48 157261 157281 157201 6,8,15 
49 166261 166281 166201 6,8,14 
50 175261 175281 175201 6,8 13 
51 124861 124881 124801 6, 14, 18 
52 133861 133881 1338◊1 6,14,17 
53 142861 142881 1428◊1 6,14,16 
54 124951 124971 124991 5,14,18 
55 133951 133971 133991 - 5,14,17 
56 142951 142971 142991 5, 14,16 
57 165451 165471 165~91 5,9, 14 
58 174451 174471 174491 5,9,13 
59 129361 129381 129301 - 6,9,18 
60 138361 138381 138301, 6,9,17 
61 147:361 147381 147301 - 6,9,16 
62 156361 156381 156301 6,9,15 
63 165361 165381 165301 6,9,14 
64 174361 174381 174301 6,9,13 
65 125761 125781 125701 6,13,18 
66 134761 134781 134701 6,13,17 
67 143761 143781 143701 6,13,16 
68 152761 152781 152701 6,13,15 
69 125851 125871 125891 5,i3,l8 
70 134851 134871 134891 5,13,17 

P65.901 60 BP 
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TABIE .B (Cont'd) 
Imividual Station Code Movable 

let 2nd 3rd 4th Pin 
Station Function Function Function Function Positions 

71 143851 143871 143891 - 5,13,16 
72 152851 152871 152891 - 5,13115 t, 12t51 12t71 12t91 - 5,9, 8 

1, 51 1, 71 1, 91 5,9,lx 
75 1 7451 1 7471 1 7491 5,9,1 
76 1564~1 156471 156491 

~,9~15 

+i 1237 l 123701 ,1 ,18 
13~81 135A01 - - 8,15,lA 

Jg 12 71 12 91 7,15,l 
132~1 132891 

A
,15, 1i 

~~ 122 l 122801 ,10,1 
12;?9~1 12;?991 A

,16, 18 
gz 124 l 124601 , 14, 18 

1,3681 1,3601 - 8,14,17 
~g l 2681 l 2601 8,14,16 

124771 124791 7,14,18 

i 1,3771 1,3791 7,14,lx 
l 2ijl l 2791 A

,14,1 
125 1 125501 ,13,18 

90 1,4581 1~501 - 8,13,lx 
91 1 3581 l 3501 8,1~,l 
92 152581 152501 - 8,1 ,15 

~ 12z611 12z691 7, 13, 18 
1z 671 1z 691 7,13,lx 

ii 1 3671 l 3691 - 7,13,l 
152671 152691 - 7,13115 u ~

l lm91 - 7,9, 8 
l l l 91 7,9,176 

99 l 7271 l 7291 7,9,l 
100 156271 156291 - 1,9,1z 
101 16z211 1oz291 - - 7,9,l 

l~ il 271 17 291 7,9 13 
3691 - 9,l~,18 

104 132691 9,15,lA 
105 122791 9,lo,1 
lOo 124591 9,14,18 
107 1,3591 9,14,17 
108 lre91 9,14,16 
109 l 91 9,13,17 
110 l 3491 9,13,16 
111 152491 - 9, 13, 1~ 
112 125491 9,13,1 

Total 112 102 76 28 
Maeter 19921 19941 19961 19981 2,11 
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I I 

CODE PIN 
HOLES roR --/--0°1 
MOVABLE 

CODE PINS 
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3.204 Clearance Between Stepping Pawl and Ratchet Wheel­
Fig. 3 (A) 

(a) 

the 

With the eteppil)8 pawl in the nol'lllll position, there 
sliill be a cl,earance between the stepping pawl and 

ratchet wheel of Min. .005". 

Gauge by eye. 

(b} Rotate the ratchet wheel 111Bnually and check that the 
requirement 1e met in all poe1t1ons. 

(1) To adJust the clearance between the stepping pawl 
and the ratchet wheel, place the KS-6854 screw­

driver through the hole in the frame against the stepping 
pawl guide poet and adjust the guide poets slightly in 
the direction t,o increase or reduce the clearance as re­
quired. Take care not to bend the guide poets m.::>re then 
is absolutely necessary to provide the proper clearance. 

3.205 Stepp1n8 Pawl Poeition-F1g. 3 (B) 

(e) With the al'!lllture in the nol'lllll position, the stepping 
pawl shall rest against the guide poet. 

Gauge by eye. 

(b) With the armture operated, the stepping pawl shall 
fully engage with the teeth on the ratchet wheel. 

(1) If the stepping pawl does not reet against the guide 
poet, lubricate the 'stepping pawl bearing pin ae 

outlined ·in 3.202. If the stepping pawl et111 does not 
rest against the guide poet, it 1e an indication that 
the tension of the stepping ~wl retractile spring is 
insufficient. In this case it will be necessary to re­
place the retractile epring. To do this remove the old 
spring using the tweezers. Hoo~ one end of the new 
spring (P-247901 spring) in the hole of the stepping 
pawl and the other end into the hole of the rocker am 
provided for this purpose. In installing the spring 
avoid stretching the spring exceeeively thus reducing 1te 
initial tension. 
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Stop soreW--------~ 

Ratchet Wheel-----, 

(A)-

---(C) 

---stepping 
Pawl 

,___ Guide Post 

--(B) 

Fig. :5 - Cloerance lletween Stepp1nl3 ]llivl and 
Ratchet Wheel 

:5 .206 Stepp111§ Pavl Trevel - Fig. , _ic) 

(a) The total travel of the 1tepp1nl3 pavl (travel froa 
the guide post to the atop acrew) a.ball be 

P65,901 
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Min, 1-:5/4 teeth of the ratchet vheel 
Max. 2 teeth of the ratchet wbeel 

To check, operate the armature 1111nuall.7. With the 
ateppins pavl reati,ng a@it1nst the ■top ecrew hold the 

' code wheel and releaae the arm;ture. The ateppina 
pavl 11111 drop back ae111nst the: euide poet. Gause 
the diatence between the end of. the 1'tepp1nl3 pawl and 
the position of the tooth on the code vheel which wa11 
advanced by the pavl. Releaae it.he code vbeel. Cb■ck 
t~ req1.11re.snt with the anmtlU'e operated asawt 
each pole piece in tlU'n. 

6o BP 
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(1) If the stepping pewl travel requirement 1e not 
met or if the holding pawl does not engage the 

ratchet wheel properly on steps after the first etep, 
there 1e en indication tmt the armature trevel 1e 
incorrect or that the conical head sto~ screw •e not 
set properly. To correct this condition loosen the 
lock nut on the atop screw. using the No, 417A 
wrench, and then turn the atop screw in or out, es 
required, with the KS-6854 screwdriver. Tighten 
the lock nut securely. If the erm11ture travel 1e 
not correct, increase or decrease the armature 
travel ae covered in 3,217, 

3,207 Enj!gement of Bolding Fewl end Ratchet Wheel-Fig, 4(A) 

(a) With the ratchet wheel normal, the holding pewl shall 
fell reliably in the first tooth of the ratchet wheel 

with a clearance of maximum .005" ea the armature operates. 
Partially operate the armature by hand slowly end note that 
the pawl falls in behind the tooth before the ratchet wheel 
etarte to move. 

(b) The ho_lding pawl shall engsge each succeeding to:-th of 
the ratchet wheel reliably after the wheel 1e advanced 

b1 the operation of the stepping pewl, Gauge by eye. 

(1) If with the ratchet wheel in the normal position the 
holding pevl does not drop reliably into the tooth 

of the ratchet wheel, a<l.Just the p:,sition of the retcbet 
wheel cam screw with the KS-6854 screwdriver. Step the 
selector manually the number of steps corresponding to 
the aum of ell the "selecting digits" in the code, Check 
that the selector atope on the proper contact terminel for 
the code used. If it does not, reeet the cam ecrew ao 
that. the holding pewl will fall properly into the next 
adjacent tooth, 
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3.208 

.----Ratchet Wheel 

"----(A) 

Holdin~ Pawl 

Fig. 4 - Ensas-nt of Holding Pavl and 
Ratchet Wheel 

Cl•rance Betweon the Hold1i:1$ Pawl am Batchet 
Whee!-Fij. liJB) 

(a) With the holding pawl in the nol'IIBl position, there 
■hall be a clearance between tbe holding pawl and 

the ratchet whael of 

Mi •"""" D• VV,I 

Gell88 b7 eye. 

(b) Rotate the ratchet wheel 11111n1111ll7 and checls: tbat tht 
req11iN11111nt 1a met 1n all poai tiona. 

(1) I! the nq11iNJ111nt 1a oot 11111t adjust the poet on 
the rocker arm. aeainat which the tail of the pawl 

reata using the No. 485A pliera. Exerciaa care not to 
adjust the poet .ciore tban ia naceaaaey and to avoid 
da11111g1ng the holdill8 pawl retractile apring. 

6o BP 
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3.209 H:>ld1ng l'llwl Spr1nB_Tene1on - F1g, l (Il 

(a) The tension of the holding pawl spring eball be 
eu.fficient to ineure that with the armature operated 

the holding pawl will rest against the face of each tooth 
of the ratchet wheel withe veey light pressure (approxi­
mately 1-1/2 grams). Gauge b;y e;ye and feel. (Use the 
No, 70F gauge as a reference.) 

(1) Adjust the tension of the holdins pawl ret:mctile 
spring by applying the No. 485A pliere to the hold­

il'l8 pawl spring bracket end adJusting the offeet portion 
of the bracket so as to provide sllfficient teneion to 
ineure thet the holding pawl rests asainet the face of 
each tooth as the ratchet wheelie advanced by the arma­
ture. In adJueting, take care to keep the tension of the 
spring as smll ae practicable consistent with meeting 
the tension requiremsnt. 

3.210 Clearance Between Bolding Spring and Code Pins. 

(a) Fig, 5 (A): When tlii code wheel is revolved by band 
there shell be a clearance between the curved end of 

the holding spring and the inside of the code pine of 

Mi .00511 n, 

Gauge by eye , 

(b) Fig. 5 (B): When the code wheel is revolved by band 
there shall be clearance between the shoulder portion 

of the cpde pine end the holdins spring of 

Min, •015" 

Gauge by e;re. 

(c) Fig. 5(C): As the code wheel is advanced by the 
armature the holding spring in its outward movement 

shall clear the code pins by 

Min, ,005" 

Gauge by eye. 
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(1) To check, atap the selector 1111nuall,r one step laee 
than the firat digit of the "selactins digita" of 

the coda for tbs ealactor. Hold tbe coda wheal in 
poai tion llll!lnua 11,r. Ra lea ea tba arllll!lttll'a. Aaain operate 
tba arllll!ltun until tba stepping pawl Just 8J:l81!88e With 
the ratchet wheal, Raleaaa tba code: wheal and continua 
alowl,y oparatins tba !lrllll!lture, -::>bservin., tbs clearance 
aa the holding spring paeses tbe code pin in its outward 
movement. 

(2) AdJuat tbll boldins spring eo that it will clear the 
coda pine, b7 appl.71.cs the No, 485A pliers to tbe 

spring Just in front of tbe roller on tbe rock:er arm. 
If the cup abapad portion of the holding spring doea not 
clear the shoulder of tba code pine, loosen the spring 
clamping acrewa wttb tba 3" H cabinet screwdriver and 
move tbs holdins aprins down, ·Ta1ta care tblst the hold­
ing spring 111 not eat ao low as to cauaa it to fail to 
angaga tba coda pine proparl,y and that it rasta 88'11llllt 
tbe atop apring, Tighten tba clamping acrawe 1acural,r. 

(3) If the holding spring doaa not clear tba coda pina 
in ite outward movement, or if it doee not anse.se 

tbs coda pine 811 required in 3,211, cbeclt requirement 
3.213, code wheel position. If neceaaaey reposition the 
coda wbaal 88 outlined in 3,213, If tbs coda wheal 111 
proparl.7 adju1tad loosen the holding eprtns clamping 
screwe with the 3" H cabinet ■crewdrivar and move the 
spring l!)ngitudiMll,r. Cbaclt that the spring ie properl.7 
poaitioned to clear the ehoulder of the coda pine a?ld to 
ane,age the coda pine proparl7 and tighten tba clamping 
screws secunl7. 

P65,901 
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1--------------Code Wheel 

..__T'""T""---t~--(C) 

(A) -
Code Pin------- ..... 

Holding Spring-------' 

Top 
End 

View of Code Pin and 
or Holding Spring-------' 

Fig. 5 - Clearance Between Holding Spring 
and Code Pine 

3,211 imesement of Boldin& Spring with Code Pins 

(a) The code wheel am code pins shall be so located 
that after the specified group of groups of puleee 

have been applied the holding spring Will, on the release 
of the armat\ll'e, engage with the code pin and retain the 
code wheel in that position until it ie advanced b7 the 
next group of puleee or released by a releasing pul.8e, 

Ca11ge by eye. 

(1) To adjust proceed as described in 3,210 (3), 
After adjustment check requirement 3.210 (a), (b), 

(c) • 

3,212 Holding Spripe; Position - Fig, l (J) 

(a) In its normal position, the holding spring shall rest 
lightly (with approximately 1-1/2 graJIIB pressure 

measured Just. back of the stud) aga1net the rubber stud on 
the rocker arm. Use the No. 70F gauge. 
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(1) If the holding spr1f18 doe■ not rest aeiainat the 
rubber at!ld on the rocker arm, adjust the spring 

near the point where it ieavee the clamping plate and 
insulators, u&1fl8 the No. 485A pliers. In making this 
adjuatmen~, adjust the holding spring and the atop 
spring as a unit and take care after the edjuatllll!nt is 
com.plated t:, seo that tbs holding spring roeta eeialnst 
the atop spring eepeciall;r at the free end of the atop 
■pring. The holding spring should rest on tbs rubber 
stud on the rocker armvith a var, light pressure. 

3.213 Cods Wheel Position - Fis. 6 (A) 

(a) The code Vheel shall be mounted on the abaft so tbat 
the h811de of the eat screws cl811r the spring washer 

located under the ratchet cam screw. Gauge b1 e7e. 

(b) The code vheel shall be set so tbat after the vheel 
baa been advanced b7 the operation of the anmture 

the nwnbsr of steps iDdicated b7 the sum of the "eelecting 
digite" of the code, the contact aprif18 on the code vbeel 
vlll make contact vith the specified contact terminal. 
Gauge b1 a1a. 

P65.9Ql 
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(1) To adjust the position of the code vbeel on tha 
abaft, loosen the two eat ecreve holding the· code 

Wheel of tbs abaft u&if18 the ES-6854 acrevdriver. Lift 
the code wheel from the shaft. Advance the ratchet 
wheel b1 stepping the selector manuali, the nwnber of 
steps corraeponding to the sum of all the "selecting 
di.gits" in the code for the selector. lock the selec­
tor operated in thil position b7 inserting a !B-6320 
orange aticlc between the anmture and the pole-piece on 
the aids oppoait.e to which the anmture ia operated. 
Place the code wheel on the ■haft so tbat tbs contact 
spring ie adjacent to the particular contact term1Jllll 
to which the code ie intended to step the selector. Ad­
Juet tha vbeel until the contact spring position re­
quirement ie met. Tighten the eat screws in the hub 
of the code wheel securel;r, Remove the orange aticlc 
from the anmture !J18P and check that the code vheel 
reetoree to nor.mal. Check that the code wheel position 
and contact spring poaition requirements are met. 

6o BP 
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Ratchet Cam Screw 
and 3i)rlng washer---

Rocker Arm 
Retractile Spring 

(C)-~ 

Core--

Armature-------' 

Armature Lever------' 

~-- Code Wheel 
Set Screw 

~-Contact 
Spring 

---(B) 

stepping 
Pawl 

Spring 

'-----Spiral 
Spring 

Fig. 6 - 60 BP Select~r-Armature 
End View 

I I I I 



I I I I 

,.214 Contact S£r1n§ Poe1t1on • Fig, 6 (B) 

(a) With the selector in the nor1111l po11t1on, tbe flat 
portion of the contact spring ahall rest e9111net 

the code wheel with a veey light prea■ure (approxiJmtely 
1/2 gram). Use the No, 70F 881189, 

(b) With tbe contact spring reat1n8 on the top of the 
firet contact terminal, and tbe code wheel held in 

poeition br tbe holdin8 epr1ng eneasing the code pin, the 
contact apriJl8 shall be lifted from the point on the code 
wheel on which it rests on its normal poeition b7 

Min, .020" 

Ge.use br ere, 
The thiclmeee of the contact epring it .010". 

(c) The contact 1prin8 ehall not malte c9ntact with the 
contact te,rm1nale when advanced to one atep before 

or one etep berond each contact term1na l., G&118e b7 er•, 

(d) The offeat aaction on the contact ■prin8 into wbicb 
the contact 1• fitted eball be approximately parallel 

to tbe code wheel. Ge 1188 b7 ere, 

(1) If tbe flat portion of the contact aprin8 does not 
reet properly asa1net tba code wheel, adJuet the 

contact spring at the point adjacent to the rivets, ut1ng 
the slotted end of the No, 145 spring adjuster, 

(2) If the contact aprin8 is not lifted from its 
position on tbe code wheel as tha epring paesee over 

the contact terminal, adjust tbe contact end of the 
sprin8 al1shtly using the slotted end of·the Ro, 145 
apr1ng adjuster. Take care to aee that after tbie ad­
Juetment is made, tbe portion of the contact spring which 
carries the contact is approxialtely parallel to the sur­
face of the code wheel. If necessary to adjust the con• 
tact spriJl8 eo that it is not parallel with the code 
wheel 1n order to obta.1n the proper 11ft ee the eprin8 
paaaea over the term1mla, it 1a an indication that the 
code wheel is set too high or too low on the shaft. In 
this case looeen the aet ecrewe in tbe code wheel hub 
and reset the code wbaal position as covered in 3.21,. 

P65,901 
Pas• 23 

6o BP 
SEUX:TOR 



r 
Page 24 

(3) If the contact epring lll!lkee cont.act with tbe con-
tact terminele wben the code wheel 1e advanced to 

one step before or one ete_p beyond tbs terminal, ad.Just 
the contact term1nale, ue1ng tbe No. 485A pliers. Take 
care in m k:l.ng tbie ad Juetment not to loosen the ter­
lAina l rivets. 

3.215 Spiral Spring !_ens1on 

(a) Tbe tension of the spiral spring shall be sufficient 
to restore tbe code wbeel to nvrIDl!ll whenever tbe 

rocker ie in its normal poeition and the code wheelie not 
in such a position that it is held by the holding spring 
eJl88g111g the code pins. Gauge by eye. 

(1) To check tbat this requirement 10 met, advance the 
code wheel by operating the armature menually and 

cbeck that the code wheel restores properly from each 
of the following poe1t1one ee the armature 1e slowly 
released. 

Cne step beyond the normal position. 
Cne step beyond eacb contact termine 1. 

(2) If tbe ep1ral epr1ng tension 1a not sufficient to 
reetore the code wheal to normel when it 1a one 

step beyond the nonmil poeit1on, adJuet tbe tension of 
the spiral spring by moving the supporting arm of tbe 
outer end of tbe spring in a clockwise direction, ueing 
the hooked end of the No. 145 spring adjuster. Moving 
the supporting arm in a counterclockwiee direction de­
creases tbe tension. Do not increaee the tension of the 
spring sufficiently to cauee the spiral epril:ag to be 
distorted when the code wheel 1e advanced to the last 
contact termine l. 

(3) If the code wheel does not restore properly from 
one step beyond the contact terminals, it indicates 

that the tension of the contact spring is too great or 
that the code wheel is eet eo that tbs spring ie lifted 
too high as it paseee over the contact termire. le. In 
this case reduce the tension of tbe contact epring, 
using the No. 145 spring adjuster ea covered in 3.214 or 
reposition the code wheel on the eh8ft ae covered in 
3.213. 
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,.216 Rocker,Arm Retractile Spring Tellt!ion - Fig, 6 (C) 

{a) The ten11on of the rocker arm retractile epring 
{inclu.ding the tenaion of the holdina epring) eball 

be ■u.ff1cient to re■tore tbe rocker arm to normal, when 
no cu.rrent 11 flw1ng throuah the ■elector winding, 
Ga u.ge b7 e7e , 

{l) I! the rocker al"Jl does not restore to normal when 
no cu.rrent ie flowing throu.gh the selector, lu.bri­

cate the roclcer arm bearinge a11 ou.tlined 1n ,.202. If 
the roclcer arm still does not re■tore to normal, adJu.et 
the tenaion of the rocker arm retractile spring. Uae 
the No, 48~ pUere and adJu.st the bracket of tbe rocker 
arm retractile eprina aa requ.ired. The tension of the 
1pr1nS ebllll not be greati, in exceee of the amou.nt re­
qu.ired to reetore the rocker arm. to its normal position, 
11nce a higher voltage will be requ.ired to operate tba 
aelector ie the tenaion of the rocker arm spring ie 
exceeeive. 

,.217 Armlltu.re .Poeit1on - Fig. 6 (tl 

{e) With the armatu.re in the normal position, the faces 
of mgnet coree eball lie 1n ae near a parallel plane 

a11 poeeible with tbe armatu.re. The air saps bet.lean tbe 
armatu.re■ and the cores a.bell be approximateJ.,y equal. 
Gau.ge b7 eye. 

(1) To adJuet to meet tbis requirement loosen the core 
iock nuts, using the No, 417A wrench, and turn the 

core, usina the'" H cabinet screwdriver. Tu.rn the core 
in a clock:Wiae dir~ction to decrease the armatu.re sap 
and in e cou.nt.erclook:Wiee direction to increase the gap, 
Tighten the lock nu.t secu.rel,y and check that the selec­
tor meets the overa 11 opera ting requirements, , . 220. 

,.218 A~tu.re Levar Clearance 

{a) The armatu.re lever shall clear all parts, except the 
rocker arm, throuahou.t ite etroke, The vertical or 

horizontal pla7 in the armatu.re bear1nge eball not be 
eu.fficient to permit the lever to touch adjacent parts. 
Gauge b7 e,e and feel, 
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(l) AdJ11et the armature arm eligbtl.y by 11sing the 
No. 485A pliers. Avoid edJ11Btillg the armature 

lever more tblln is necessary and take care not to pl.ace 
excessive strain on the armat11re pivots. 

3.219 End Plll7 - Fia•• l (D), l (F), l (E), and l (H) 

(a) The armat11re ebllft, ratchet wheel abaft., rocker arm 
sbllft, and the holding pa'Wl shall be.ve end pley but 

tbs end pla:r eba 11 be 

Max. .010 11 

Gall8e b;r eye and feel. 

(1) If this req11irement·ie not met, refer the matter 
to the supervisor. 

3.220 Overall Operating Rei~iremente 

(a) Before checking that the operating requirements ere 
met a check: shall be made to ins11re that the eelector 

key or dial and the aeeociated eq11ipment ere in proper 
adjustment end that the circuit is in condition to trans­
mit the series of impulses 'Which will advance the selector 
to the specified tem1na1. 

(b) When the proper aeries of impulaee ie transmitted to 
the selector under nonnal operat1ng conditions, the 

selector shall step to the proper terminal ae determined 
b;r the code setting of the selector. 

(l) If, the selector fails to operate properly; it •:r 
be due to excessive tension of the rocker am 

spring, excessive tension of the spiral spring, excess­
ive tension of the contact epring as it passes over the 
terminsle, or incorrect armature e,apa. AdJ11Bt for tbe11e 
conditions as covered.above, reducing the tensions of 
tbs springs toward tb11 epecified minimWDB ea covered in 
tbs precedl.ng paragraphs. After making these adjus~nta 
if the overall operating requiremente are ■till 110t met, 
check that the armature air e,apa ere not exce11aive, 
Failure to operate indicates too greet an air SSP end 
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failure to release indicates either too BDl!lll or un­
equal air gape, Adjust the armature air gepe until 
the selector operates properly in the circuit, If 
proper operation of the selector still cannot be 
obtained by adJuetina the armature 68PB, refer the 
mtter to the euperviecr. 

(c) Teet the selector for felee operation by eendil,g 
a group of pul~es that should etep the selector 

one step beyond a contact position. The code ~heel 
shall release arid return to ite atop poe1t1on. 

60 BP 
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Fig. 7 - 60 :BP Selector - Psrte 
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4. PARTS FOR MAIN'l'ENA!CE 

4.01 The following list gives the parts comprising the cO 
BP selector, as ehovn in Figure 7, 

No. 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 
s 
T 
u 
V 
w 
JC 
y 
z 

AA 
AB 
AC 
AD 
AE 
AF 
AG 
AH 
AI 
AJ 
AK 
AL 

AM 
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Subject 

Felt w:ieher 
Clrunping e tud 
Code pln 
Code nut 
Code vheel 
Code vheel screw 
Insulator buehlng 
Cl8ll1ping plate 
Cl8Jl1plng plate ecrev 
Insulator 
Boldlns spring 
Uppor plate 
Upper plate acrev 
Adjusting ecrev 
l!e.x. nut 
Anmture 
J.Uddle plate 
Bolding pawl 
Holding pavl &9r1r,s 
PC"~ker arm assembly 
Rocker ann spring 
StopJ>in,; ])tlwl 
Stepµir,g '(>awl eprin;; 
Ratchet assembly 
Tennlnal plate 
TermJ.nal bridge acrev 
Termir.al plate screw 
Spiral spring 
Flese 
13aae terminal 
Tennlnal acrew 
Core lock nut 
Coil 
Frame 
Fre.tn& acrev 
Magnet 
Core 
End play washer 
(Card 
(Card holder 
(Face strip 
(Retaining screw 
Glass cover 

cO BP 
SELECTOR 

11.E;-Co. 
Piece Part 
Numbers 

P-91966 
P-207899 
?-137652 
.f-137651 
P-146199 
l'-137650 
P-207896 
P-146610 
P-93833 
P-137632 
P-137636 
P-146308 
l'-147 /96 
l'-92642 
P-137686 
P-146148 
P-146306 
P-137643 
P-247900 
P-146152 
P-247899 
P-146149 
P-~7901 
P-137678 
P-143503 
P-94505 
?-93836 
?-216750 
P-207898 
P-137683 
P-137685 
P-121772 
P-228520 
P-146145 
P-121770 
P-145918 
P-147431 
P-137641 
P-92152 
P-101963 
P-101964 
.P-223064 
P-162258 


