
BELL SYSTEM PRACTICES 
Plant Series 

SECTION 040-227-701 
Issue 4-D, January, 1962 

AT&TCo Standard 

196-TYPE RELAY 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section covers 196-type relays. 

1.02 This section is reissued to incorporate 
material from the addendum in its proper 

location. In this process marginal arrows 
have been omitted. 

1.03 Reference shall be made to Section 
020-010-711 covering General Require­

ments and Definitions for additional informa­
tion necessary for the proper application of 
the requirements listed herein. 

1.04 Operate (DC): A relay is said to .2..P.= 
erate, if when current is connected to 

its winding the armature moves sufficiently 
to break the back contact and make the front 
contact reliably. 

1.05 Release (DC): A relay is said to ~ 
lease, if the armature moves from the 

operated position sufficiently to break the 
contact that has been made and to close re­
liably the contact that has been broken. 

1.06 Operate (AC): A relay is said to .2..P.= 
erate, if when current is connected to 

its winding the armature moves sufficiently 
to cause the associated relay or relays to 
function. 

1.07 Non-Operate (AC): A relay is said to 
non-operate, if when current is con­

nected to its winding, the armature does not 
move sufficiently to cause the associated 
relay or relays to function. 

2. REQUIREMENTS 

2.01 Cleaning: The contacts shall be cleaned 
when necessary in accordance with the 

section covering cleaning of :elay contacts 
and parts. 

2.02 Relay Mounting: Relays shall be fas-
tened securely to the mounting plate. 

This shall be checked for by grasping the 
relay firmly at the points marked X in Fig. 
2 and applying a vertical and a horizontal 
pressure to the relay. Do not attempt to 
turn the relay. Gauge by feel. 

2. 03 Cover ~i!:.!.g Pressure: The cover springs 
shall "flave sufficient pressure against 

the cover to hold the cover securely in place. 
Gauge by feel. 

2.04 Contact Alignment - Fig. 1 (Ai: Con­
tacts shall line up so that the point 

of contact falls wholly within the boundary 
of the opposing rontact. Gauge by eye. 

0 ~--- (A) 

Fig. 1 - Contact Alignment 

2.05 Tightness of Front Contact Screw- F1g. 
2 IAI: The front contact ror stop) 

screw shall be sufficiently tight in the front 
contact screw bracket to hold any adjusted 
position. Gauge by feel. 

LOCK NUTS 

<SJ 

fRONT COVER 
GUIDE-------, 

(X 

SACK CONTACT 

Fig. 2 - 196-Type Relay 
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SECTION 040-227-701 

2.06 Tightness of Locknuts 

(a) Fig. 2(8) - Locknuts shall be suffi-
ciently tight to hold the screws in 

their adjusted position. 

Gauge by feel. 

(b) Fig. 3(A) - The locknut and screw 
on the front pole-piece bridging 

bracket, which is located behind the re­
lay armature assembly, should be checked 
for tightness by feeling the tightness 
of the coils and front cover guide. 

FRONT POLE 
PIECE BRIDGING 
BRACKET-------t----~ 

SIDE BRACKET 
SCREW --------t-.:::c:i 

Fig. 3 - Locknut and Screw Located 
Behind the Armature 

2.07 Unoperated Armature Air-Gap- Fig. 4(Ai: 
There shall be a gap between the core 

of the upper coil and the armature measured 
at the nearest point when the back contact 
(or stopl screw is touching the armature, of: 

Min •• 006" 
Max •• 009" 

Use the No. 74D gauge. 

2.08 Armature Travel: There shall be a sep-
aration between the back contact (or 

stop) screw and the armature when the front 
contact (or stop) screw is touching the arma­
ture of: 

Min. • 003 • 
Max •• 005" 

Use the No. 74D gauge. 

2.09 Electrical Requirements 

(a) Except as specified in (b) and 1 c 1, 
all relays shall meet the electrical 

requirements specified on the circuit 
requirement tables. 

Page 2 

Not~: The requirements designated Spe­
cial in the Type of Adjustment column 

,---------------------------core 

Ar:nature 

~.---------------Armature Spring 
Tension Scrt:!w 

~---------------------Armature 
Ten.sion Spring 

Fig. 4 - Unoperated Armature Air-Gap 

in the tables on pages 3 to 10 inclusive, 
and on the circuit requirement tables, 
are the minimum currents for which the 
relays should be adjusted and should 
not be used unless they are necessary 
to meet the service conditions. If 
these values are used, it is likely to 
result in unstable relay performance 
and increased maintenance effort will 
be required to maintain the adjustme:Jts. 
In general, the standard adjustment 
requirements should be used whenever 
practicable. 

'b:' When the relay is used in a toll 
circuit in a toll office and (1) an 

AC voltage test set is to be used and (21 
AC volt~ge requirements are not 
the circuit requirement table 
voltage requirements specified 
tables on pages 9, 10, 12 and 13 
used. 

shown in 
the AC 
in the 

shall be 

tc) When an AC voltage test set is not to 
be used and the Circuit Requirement 

Table specifies the electrical test and 
readjust requirements to be in accord­
ance with the B.S.P., R.A.P. or "X" spec­
ification, the requirements given on pages 
3 to 8 and 10 to 13 of the section shall 
apply. The particular requirements that 
are to be applied shall be determined by 
the i tern number or the type of testing and 
adjusting equipment, the code of the relay, 
type of switchboard and circuit, connec­
tion of windings, type of adjustment and 
ringing frequency and voltage involved. 

(d) The cover of the relay may be either 
on or off when applying the electri­

cal requirements. 



ISS 4-D, SECTION 040-227-701 

CORNIOTIOR T!PB AC 'l'IST YRE· VOLTA.GB 
N. I. ~~~TANCE. R~~IREMENTS 

or AND REA.DJ1JST Q.UBNCY TES or AT 
WINDIRlS AD.TUST• CURRENT P'L~I IN BUS-BAR 

NOS, ~-c or 
KBrf1' RBQ.UIRDmNTS CYCLES 6-B L.t.KP 

R 
75-80 59!5 
80-Efi 555 
Efi- 90 51.5 
90-95 485 

16 2/3 95-100 46 
100-105 435 

Teat Opr. - 105-110 410 
.0012 Amp. 110-115 390 

Standard ReadJ. Opr. - ll5-l20 370 
.0011 Amp. 75-80 850 

Read,j. N. o. - 80-85 765 
.00085 Amp. 85-90 715 

90-95 670 
20 95-100 625 

_!1:)()- 05 590 
10> 555 

W1nd1118a 110-115 5~ 

1n 115- 20 505 
series 75-80 280 

80-85 260 
85-90 245 
90-95 235 

16 2/3 95- 00 220 
lOC-105 210 

Teat Opr. - lO> 0 zoe 
.0007 Amp. I 110-115 HO 

Special ReadJ. Opr. - ! 115-120 80 
.0006 Amp. 75-80 375 

Read,j. N.O, - 80-Efi 345 
.0004 Amp. 85-90 325 

90-95 305 
20 95-100 285 

100-105 270 
105-110 260 
110-11.5 

r-- t~ . 5- .. 2(-
75-80 5~ 
80-85 490 
85-90 4!i5 
90-95 430 

16 2/3 95-100 400 
100-105 380 

Teat Opr. - 05- 360 
.0025 Amp. - L5 340 

standard ReadJ. Opr. - 5-120 32::> 
.0022 Amp. 75-80 600 

ReadJ, N,O. - 80-65 560 
.0017 Amp. _t!;>-_'!11.; ::>~~ 

90-95 ~5 
20 95-100 455 

100-105 430 
105-110 410 

W1nd1nga 110-115 390 
in 5- 20 37 

Parallel 75-80 240 
80-85 225 
8:>-90 2l.2 
'i0-9:i 200 

16 2/3 95-100 90 
100-105 laO 

Teat Opr. - 105-110 170 
.0014 Amp. - I.:> &z 

Speo1al ReadJ. Opr. - 5- l20 L5:> 
.0012 Amp. 75-80 280 

Read,j. N.O. - _tiQ-1:10 260 
.0008 Alllp. 85-90 245 

91:-95 23C 
10 95-100 220 

_.1,_00-105 210 
l05-. ~00 - l::l 9 

115-120 180 

!!!.!,! l, 2, &, 9, 14 and 15 on Papa 10 and llapp17 to tbl aba.e tabla. 

Standard AQJ \18taent was tanaer11 .lYenge AdJ 118tllen t. 
Speo1a1 A4Juataent wa tonaerl7 11.1n111um .ldJ118ta•t. 

KLICTBIC.lL RBQUIRBMBlrl'S r<Jt ROS. 196-A ARD 196-B RZLA.!S 

.,... 

I 

W-L RBS, 
R 

690 
6;,( 
590 
560 
530 
500 
470 
450 
430 
9~ 
880 
810 
740 
700 
660 
620 
590 
560 
340 
310 
290 
270 
255 
240 
22C 
210 __ 
~ 

400 
360 
330 
300 
280 
260 
240 
230 
22 
670 
610 
570 
530 
500 
470 
44 
4&: 
400 
7130 
710 
C::ll,; 

600 
560 
530 
500 
..so 
~· 
310 
295 
270 
2:):> 
24• 
23C 
215 
2~ 

95 
350 
320 
290 
270 
260 
250 
240 
23C 
220 

IJI 'I'IRU TOLL CCilD CIRctTITS • 'l'OLL SWITCBBot.RD RO. 1 AID UPIA'l'B:B CC&D CIROI1I'l'S 
... USIBDII'J lll'l'W<Itl: IIJ'l!IOD f1l 'l'JSTill) AIID ~TIJG IS tBD 

RIA. DoT 

W-L RBS. 
K L 

185 390 
7 37 

160 350 
145 330 
132 310 
128 287 
125 270 
120 255 
llO 245 
235 540 
225 510 
205 ~0 
187 450 
170 420 
1:58 392 
l::iO 370 
142 350 
.35 330 

132 H3 
120 135 

l -H-~--105 
98 112 
93 07 
68 IJ2 
83 97 
78 'i2 

_1_40 170 
132 158 
123 147 
118 137 
110 130 
100 LZ::> 

'i7 8 
_93 112 
9 5 

170 380 
150 350 
150 320 
140 300 
130 280 
l_20 270 

260 
00 2:>0 
0( 240 

LBO 42C 
170 390 
llll OXIC 

150 -~ 
150 300 
135 285 
l30 270 
120 260 
1 0 250 

90 150 
80 140 
75 50 
?C 
7 
70 )0 

70 90 
70 80 
70 70 
90 16 
8 50 
80 L4C 
ac ,3( 
80 120 
80 110 
80 100 
8(l 90 
80 80 

I'm~ 
110. 

1.01 
.Jl2_ 

k!l3.. 
1.• )' 
1 )5 

1.' ~ 
.lo' 7 
1c.e 

.09 
1.10 
1.11 
1. ll 
1.13 
l. 4 
l.l:! 
1.1& 
1.17 

L8 
1.1t 

• 0 
-~ 1. i-

l. 3 
l. 4 

I • :o 
1.26 

• z~ 
1.~-
1.29 
1.30 
1.3 
1.32 
lo . 
l • 
1. 
1. 
l. 
l. 
l. 
1.4 
1.4 
1.4~ 
.~ 
.45 
.46 

1.47 
~.~ 
1.49 
1.5 
l 51 

.52 
1.53 .. ~ 
1.:!;! 
1.56 

.57 
.:>8 
,a 
.60 

1.61 
.61 

1 6 
.& 

1. 
1-.L 

1 
1. 
1. 0 

'1. 
1.71 

Jlacell 



SECTION 040-227-701 

CONNECTION 
OP' 

WINDIJCS 

AC TI!:ST 
AND READJUST 
CURRENT li"LOW 
REQ.U IRE!/..ENT S 

lRE­
~UENCY 

IN 
CYCL!:S 

VOL TAG! 
AT 

BUS-BAR 

N. I. RESISTANCE RE~UIREMENTS 
ST REAJ.j,j. !TEll 

NOS. 8-C or - -- NO 
6-B LAMP W-L RES. IY-L RES. • 

EQ.UIVALENT AC -- ~·- ---

r---------+--------1--------------~~-----1---------1-----R R K L 

Windings 
in 

:.;er1es 

Windings 
ill 

Parallel 

Standard 

Special 

Standard 

Special 

Test Opr. -
.0012 Jl.mpo 

ReadJ , Opr. -
.0011 Amp. 

ReadJ. N. o. -
.00085 Amp. 

Test Opr. -
.0007 Amp. 

ReadJ. Opr. -
.0006 Amp. 

ReadJ. N.O. -
.0004 Amp. 

Test upr. -
,0025 Amp. 

ReadJ. Opr. -
.0022 Amp. 

Readj. N.O. -
.0017 Amp. 

Test Opr. -
.0014 Amp. 

ReadJ. Opr. -
.0012 Amp. 

aeadJ. N.O. -
.0008 Amp. 

75-80 2160 2560 75D 1140 2. Ol 
t-----'8,.,o,_.--;;85~--+----'<1'-='9"'oo:;;-_-+_~2l~7~o~--+--~640 1020 ~ 
l----'8;s5~-:...;9,.0~+--~l~7~l*O __ +--t-1~9l~O~----l--·~55~0 930 . ~ 
1-----,9~0~-~95'7::;:---t-~1,_,;5:;;'40~--+-~1~71~0~-+-:!_4 M~· O___j_ 860 2. 04 

16 2/3 95- .00 c:>£!0 .55 421 790 2, 05 
100-105 1250 1400 380 740 2.08 
105-1 0 1.4C 1290 340 690 2.07 
110-115 1050 1200 320 540 2. 08 
11.5-120 980 1110 300 !300 2.09 

75-80 3080 4000 990 1700 2.10 
80-85 2710 3340 780 1500 2. 11 
85-90 2400 2850 650 1350 2.12 
90-95 2120 2460 560 1220 2.13 

20 95-100 1860 2180 510 1110 2.14 
100-l<:ti 1680 19!30 450 1020 2.15 
105-110 1500 1780 4l 93C 2.1!3 
110-115 1380 1600 370 870 2. 17 
115-100 1280 1500 330 820 2.18 

t---~75~-:...;8~o~+--~7~9~o---+--=1*oo~o~-+-~3~3o 1 360 -~ 
80-85 725 900 305 ! 325 _2}~.20 

1----8~5-~9~0~+---~6~7~0----+---~8~10~-+-~28~0 ' -~ 2.2 
90-95 520 50 260 ---t- i::dU t--2. 2 

80-85 91Q 1000 3?5 405 I 2 o 2 9 
85-90 835 920 340 375 2. 30 
90-95 775 840 310 350 2.31 

20 95-100 720 780 285 325 2. 32 
~00-105 670 720 2tl0 305 2.33 ' 

105-110 625 670 240 290 ' 2.34 
110-115 585 I 630 225 275 2. 35 
115-120 5~5 5wo 210 260 2.36 

t-------,7:,:5-~8:;;0--1----=-11~0;;l0:_ __ -+- 4 4C 3 3C "7m! 2. 3 7 
80-85 9?:i 1 1270 290 540 2.~ 

I---~8;<:5-=-,9~0'--+-----';a~7,.;:5~ _ _._, ~~1~so _ ~_E_Q_____.___530 b3~ 
l---~llo?-"-'9~5,..,_+------;7,_.eo~--+---_1§5c- 1 _ 2_-._.::_---+- 54o 2.4o 

18 2/3 95-100 710 970 ' 210 ~ 500 2.41 
t-----7-1 o~o,_.---;1;-;0:.:;5'-+---'6~5:;0~--+------;-89~~-~--_ -J-- _ 1

1
9
7
-0
0 
~:I-, --4

4
rro-

40 
; •• 4

4 
2
3 

1----f-i 
0
:r;1 ;;,~--iii'-ii=-<. ~--+--__,~,_.or;;~,.------+---~7(;~ --I?o- ~ 41 o 1 iL 44 

11;)-120 545 720 1eo 390 2.45 
l----:7~5<=--;:;870--l--__ *'13;s40~---+--~1~9 9~0-~f------~~~0- 900 z. 4 6 

80-85 1200 1700 470 7110 2.47 
85-90 090 1530 400 -r.30 <:.48 

l--;:90~-....;95r;,.:---t------'1'70<>0<;:;0~-+-l -~1~3.;...7 0~- 3~ 580 2. 4 9 
20 g5- OC _*IIZ10~-+-~12~50~-I---'3~IT~lO;'-f-__:oE-;·30~+-~2 .• -i5;T---lC 

100-105 850 1150 280 590 2. ~ 
Hr.-110 790 1060 250 55\! <:. ><: 

-115 745 98 240 520 2.53 
5- la; 700 910 230 490 2.54 

75-80 435 550 205 190 2. 55 
80-85 400 510 180 175 ' 2.58 
a:>- 9 375 475 165 50 2. !:>7 
ll0-\1!:> 347 445 155 l.50 2.5_8 

16 2/3 95-100 323 420 150 140 2,59 
t--~1*oo,._-:..;l;:.,Op;5c--+-------;3~0~2~-+---:<3,;c95~---r 140 135 2. 60 
l-~1""05,_--'1<-'1~0=-t----i2~85~--+--~3-i7~0-+-- 130 13C 2. 81 

110-115 27 0 350 120 12 5 2. 62 
115- 20 260 330 110 120 2. 53 

~--77~5-~8~0~+------'5~4~0~-+--~6~\l~0-+-~230 250 2.64 
80-85 495 630 210 230 2 '65 
85-90 460 585 195 210 2,66 
90-95 430 540 180 200 2. 67 

20 95-100 410 500 155 190 2.68 
l-~l~00;;..-:..;1;:.,0p;5~-----;3~9,.;:0~--+---~47,o 155 180 2.69 

105-110 370 440 145 17Q_ 2 7Q_ 
1-~1"'1o'"'-:..;1""1~5'---+-----;3<o;50~--+------.o:41j 140 160 2. 7l 

~--------~-------J_ ___________ _J ____ -L-~1~~~--~12~0~--~3~30~-~---~3~9=5- 135 -~ -~~ 
!!21.!.! 1, 2, 10, 14 aa:!. l5 on Pages 10 and 11 appl.y to the above table. 

standard Adjustment was fol'lllerl:r Average AdJUBt.ment. 
Special Adjuatmant was rormer1:r Winilllum A4Juatmomt. 

ILIC'm!CAL RE~IRDIIN'l'S P'OR NOS, 198-A AND 196-B RELAYS 
IN Tli:m.!INA.TING OR TRRU AND Tli:II<IIMATIJC CORD CIRCUITS - TOU. SWITCHBOARD NO. l 

WHDl RESISTANCE N!!!TI'IeliJr WITHOD 01 TESTlfC AND ADJ1JS Til«l IS USED 

11 



ISS 4-D, SECTION 040-227-701 

.KQ.UIVALINT AC 
'l'YP! AC 1'!ST PRJ:-

VOLTAGB 
N. I. RXSISTANC.S: R!j UIREMIN'I'S cc.aCTION 01 AND RKA.DJUST Q.UJNCY TEST 

AT 01 AD.TUST- CURRENT n.ow IN NOS. ~-c_ or WINDINJS VENT RXQ.UIRB:MENT S CYCLIS BUS-BA.R 6-B LAMP 
R 

75-80 850 
BC-~ fts:l 
es-go 72~ 
i0-115 &05 

ltl 2/3 115- 00 !12!) ~ 

100-105 565 
Test. Opr. - 105-110 550 

.0012 Amp. o- 5 52C 
Standard Reac1J. Opr. - 115-120 ·~ .0011 Amp. . 7~-BC LBB:> 

ReadJ. N.o. - oo-~ 1641: 
.00085 Amp. 85-90 1470 

-- 90-95 1330 
20 95-1_00 2.00 

_!00-105 1120 
05-110 1040 

WincSl:ngs no-us 9e.c 
in 115-120 ~10 

Series >8C 365 
80-85 340 
85-90 320 

16 2/3 90-~5 300 
95-100 285 

100-105 270 
Test Opr. - 105-110 255 

.0007 Amp. 110-115 240 
Speo1Al Readj • Opr. - 115-_120 ~3Q 

.oooe -· 75-8 ::>6::> 
Rea4,1. N. o. - 80-85 520 

.0004 Amp. 6:>-!IC 'leO 
90-115 45 

20 115-100 425 
oc -105 400 
05- .~ 

110-115 355 
l 5-120 340 -- )..til; ~::>. 

-85 45C 
E -_'iiO 420 

-II:) 3'i14 
16 2/3 -J.OO ~70 

1 -105 350 
Test Opr, - 1 ,_ 0 334 

.0005 Amp. 1 0• I!> 3le 
Stan4ar4 ReadJ. Opr. - _1~ 5-100 304 

.0022 Amp. r:>-sc ::>::>4 
Readj. N. o. - eo-~ 512 

.0017 Amp. 85-90 47'7 
9· -II:) 447 

ao 9 -100 420 
101 -105 39& 
10 >-110 375 

Willdi.ass - L5 ~6 
1D 115-120 340 

Parallel 75-80 45 
BO-e5 :;,J 
e:>-go 5 
90-95 00 

lEI 2/3 95- 00 Lie 
100-105 l80 

Test Opr. - - L70 
.0014 Amp. _ll - l5 lt\5 

Speo1al Readj. Opr. - ll - 20 1&0 
.0012 Amp. - 260 

Rea4J, N.o. - 80-65 a45 .oooa Amp. 85-~ 230 
90-95 l::.l5 

20 Ill:)- 00 205 
~-l~ 195 
105-llC 185 

- L:l ~~ 
lb- L!C 170 

~ 1, 2, 11, 14 and l5 on Pages 10 and ll applJ ~o ~- &ban table. 
Standard A4Ju.t.aeut wae ton.rlJ An rage Adj uetment. 
Speoial A4Ju.tment wae toJ.merlJ JliDiallll Ad,luetment.. 

~'l'RIOAL U<IJIBIIDIRTS PCm NOS, lii&•A AND 196-B RELAYS 
II 'l'OU. CORD CDOUITS - arrl'OBBOARDS NO. 1-D, lfO, 2, AND NO. ll 
WBP USIS'l'AJID ll'ftfClU lll'l'&OD OJ' TISTIIC AID ADltJS'l'IlfG IS USID 

W-L RES. 
R 

110~ 
000 
i20 
845 
?BIJ 
725 
075 

_&35 
&00 

1:: '70 
236C 
2070 
1820 
16~ 
1480 
1360 

26( 
1160 

40C 
42~ 
3~5 
370 
35U 
330 
310 
290 
_27~ 
70:> 
645 
!)'jjiO 

550 
515 
480 
45C 
430 
410 

_l)l.O 
560 
520 
480 
45::) 
430 
40C 
380 
360 
0~0 
035 
590 
55( 
510 
475 
450 
425 
405 
300 
280 
265 
250 
235 
220 
205 
195 

85 
~25 
30C 
280 

.zoo 
245 
23C 
220 
2l 
aoo 

R~. 

W-L RIS, 
K L 

285 5~0 
2:>5 ~40 
235 500 
22~ ~0 
200 430 
li5 ~00 
175 380 
lM 365 
145 350 
~;)( 04( 
680 950 
5~0 870 
525 790 
4?0 30 
420 680 
370 640 
340 000 
320 560 
L:50 L85 

140 170 
130 160 
125 150 
120 140 
110 I 13~ 
100 ' 130 
~5 120 
90 115 

1::7C 25C 
235 235 
~J 5 21::5 
200 210 

90 95 
180 85 

70 _l7~ 
160 165 
.so 160 

10 380 
350 

0 325 
1:5 305 

00 285 
~ 270 
85 ~55 
eo ~ 

_75 230 
.:55 395 

140 365 
130 340 

L5 ~20 
0 3CO 

100 285 
90 270 
e5 255 
85 a40 
85 1&5 
85 50 
BO 140 
75 130 
7C L25 
t\5 120 
& l5 
55 llO 
50 105 

.l.Q_5 li5 
95 L35 
90 125 
~ L5 
8C lO 
75 105 
70 100 
~ 95 
t\5 iO 

ITIIl 
NO. 

3 

~;-

3.8~ 
3, LO_ 
3.11 
3.12 

' 3.1~ 
3.14 

I 3.15 
3.16 
3 7 
3.18 
3._ lj_ ' 

i 3.20 
1 3.21 
I 3.22 
3.~ 

J 3&4 
J 3~ 

' 3.2t\ 
3_.~ 
3.Z8 
3.29 
3~ 
3.3 
3.:5 
3,3 
3~ 
3 35 
3.36 
3. 

I 3. 
3. 
3.· 
3, 
3.4 
3d! 
3.4 
3e45 
3..Jatl 
3.4'7 
3.48 
3o..ii_ 
3.5C 
3.51 
3.52 
3.53 
3._54 
3 55 
3 
3 
3 
:3. 
3._& 
3. e: 
3._6: 
3.63 
3. 
3, 
3 
3 . 
3._6 
3.6 
3 7 
3 • .2. 

_3...Z 

..... 



SECTION 040-227-701 

NOS. 196-A AND 195-B RELAYS IN TOIL SifiTCRBQA.RD NO. 3 
'.WINDINGS IN PARALLEL 

TYPE OF AC TEST AND FRE'~Ul!NCY VOLTAGE EQUIVALENT AC 
ADJ'UST- READJUST Ct.JRRB:NT P'LOW m AT N. I. RESISTA..~CE REQUirulJENTS 

MENT REQ.UIRn.tENT S CYCLES BUS-BAR A 
75-80 1170 
80-85 1:)60 
85-90 950 

'!'est Opr. - .0025 Amp. 90-95 870 
Standard ReadJ. Opr. - .0022 Amp. 20 95-100 810 

Readj. N. o. - .0017 Amp. 100-105 750 
105-110 700"" 
110-115 555 
115-120 515 

75-80 405 
80-85 375 
85-90 345 

Test Opr. - • 0014 Alq). i0-95 325 
Special Readj. Opr. - .0012 Amp. 20 95-100 305 

Readj. N.O.- .0008 Amp. 100-105 285 
105-110 270 
110-115 255 
115-120 240 

~ 1 1 5 and 15 on Pages 10 and 11 apply to the above table. 

standard Adjustment was formerly Average Adjustment. 
Special AdJustment was formerly Minimum Adjustment. 

NO. 195-E REI.AY 

TYPE or AC TEST AND FREQUENCY VOLTAGE 

B c 
590 750 
570 520 
490 520 
440 430 
380 370 
350 320 
310 290 
285 250 
255 230 
295 220 
265 195 
245 170 
2a::l 155 
205 140 
190 130 
175 125 
165 ll5 
160 100 

EQ.UIV ALENT AC 
ADJUST- READJ'UST CURRENT FLOW IN AT N. I. RESISTANCE R5QUIREMENTS 

MENl' REQUIRWENTS CYCLES BUS-BAR A B 
75-80 1530 360 
80-85 1740 377 
85-90 1940 405 

Test Opr. - .0025 Amp. 16 2/3 90-95 2150 422 
Standard Readj. Opr. - .0022 Amp. or 95-100 2360 439 

Readj. N.O. - .0017 Amp. aJ 100-105 2570 456 
105-110 ;?700 474 
110-115 2990 491 
115-120 3190 518 

75-80 3240 495 
80-85 3560 520 
85-90 3880 545 

Test Opr. - .0017 Amp. 15 2/3 90-95 4180 590 
Special Readj. Opr. - .0015 Amp. or 95-100 4500 515 

Readj. N.O. - .0012 Amp. a:> 100-105 4810 640 
105-110 5130 565 
110-115 5450 590 
115-100 5760 725 

~ 1, 7, 17 and 24 on Pages 10, 11 and 12 apply to the above table. 

Standard AdJustment was formerly Average Adjustment. 
special Adjuatment warforlll8r1y Minimum Adjustment. 

ELECTRICAL RE~IRB!ENTS FOR 
NOS. 195-A AND 195-B RELAYS IN TOLL SlfiTCHBQA.RD NO. 3 

AND 
NO. 195-1 RELAY IN INTERMEDIATE RINGERS 

c 
1055 
1122 
1188 
1255 
1322 
1388 
1455 
1522 
1588 
1110 
1181 
1252 
1323 
1394 
1455 
1535 
1607 
1678 

WHIN RESISTANCE NE'l'NORK ME'IHOD OR TESTING AND ADJUSTINJ IS USED 

Page 5 

IT?M 
NO. 

4.01 
4.02 
4.•-W-. 
4.04 
4.05 
4.06 
4,07 
4.08 
4.09 
4.10 

-~ 
-~ 4.13 
4.14 
4.15 
4.15 
4.17 
4.18 

ITI!M 
NO. 

5.01 
5.02 
5.03 
5.04 
5.05 
5.06 
5.07 
5.08 
5.09 
5.10 
5.11 
5.12 
5.13 
5.14 
5.15 
5.15 
5.17 
5.18 



.. 

RELAY CXJNN. OF SERIES 
CODE v.'lllD:WG CONN 

1116A, 
196B Series 1 MF 

TYPE OP' 
SWBD 

AC TliST AND RBI.DlUST 
I'D- CUI'IRKNT fiOl' REQIJIRA{I!NTS SHUNT 

TYPE OP' ~CY CURRENT IN RELAY METER SE'l'l'ING RXSIS 
TYPE GF AD.TUST- I!\ Test ~d uat Teat Read uat TAJ'!C!: ITZM 
CIRCUIT···-+--"""' MEN.,_._T_~: C~YIC~L.K~C::f=OC.tol o~·e~r-t.fO!:Cil o~·e~r'-':-tl!N..:0~--1~0~ P4et;-r "!f.!O~l ~~~·e~r-!.. f-'N~' !:!;0~1-1L-11-+-!:!N~O~TES££._.~N*OH • 16273 l.OB ....oi6 062 ~ No. 1 Cord Standard 20 .0012 .0011 .00085 • 142 126 •088 12~ 6 .02 

Toll Special 16 ~,__~~-;-.;-~-006 .0004 .094 :078 .048 ~- ~ 1-:-~:--+-- --+------ :---·---+-------+-----+-....!2~0L--t-·- • L34 .114 .070 """' ~ lQoA, Parallel 3 !..'F 16 2/3 ·g~! ·g~ -~~: 8~ 1,4,12,19 ltg~l 196B No. 1 Cord Standard 
20 

.0025 .0022 .0017 6Q.,, -- Toll .068 .060 .040 12~ ~~·.gg1 l116F, Series f--------h-~:-1-----4---+-- --+-'"'-'l~40~+-~.._12;::~2~_,.t.;02;8~-=6C~il..l l96G Special lo 2/3 •0014 t'._oo 12 .oooe .086 .068 .040 30w ~ ~ _ •. 22 ~. .o~ 5.08 196A• Parallel No No. 1 Line 16 2/3 2 098 72 9 ~" 1
6 •09

1 
196B Series Toll Standard .0025 .0022 .0017 ,084 ..o.O'l~ ..... 050 12 "' 6 • 09 
l96F, Series Condenser 20 .130 .116 .084 9 ~ 1 1 4 1 8,19 16.1

0
0 1 l96G f-----+.-=-._.,,.-1---+---+---+~0~9~0~~·'*0~8.~5 .062 12 ~ 

Special 16 213 .0014 .0012 .0008 • 088 •070 -.040 6Q., 16.11 hn~:--+------~------~~-----+------+-------+~2~o~~---~--f---~·~l0~2r+~·~08~6~_!."x048~~nur-~-----n6r.~1~2~ 196A 
16 213 

.!06 .0116 .06B lOU.. 17.01 196B Series 1 MF No. lD, Cor<!. .086 ._Q18 .056 L2!i.: 7.011 2 and 10 Standard 
20 

.0012 .0011 .00085 .096 .086 .064 150.., 7 02 

l9GA Parallel 
l96B 
196F1 3 MF 
196G Series 

196A, 
l96B Series lMF 

No. 10, 
2 and 10 

No. 11 

Cord 

Cord 
and 
Position 

-- .116 .104 .078 12~ 7.021 16 2/3 .106 .090 .050 5Q:., 7.03 Special .0007 .0006 .0004 088 &74 040_ 601,) 1,4,11,19 ~ 
20 .126 .104 .060 6CM 7.04 

16 2/3 .076 .066 .050 6Q., 7.05 
Standard .0025 .0022 .0017 .092 .0?8 .058 75!.l t~·-g:1 20 .]._16 &_96 .072 6 1111 • 
Special 16 .,~/3 .OOl4 .0012 .oooe .082 .068 .044 3Q., 17.07 

o.v .112 .090 .056 7.08 
16 2

;
3 .106 .096 .068 10CM 8.01 

Standard .0012 .0011 .00085 .086 .078 .056 12::U ~ 
.096 .086 .064 lSQ:., Bf8.02 
.116 .104 .076 12~ • 

l a 2/3 • 06 .090 .050 5(M 

20 

Special u .000? .0006 .0004. .088 .074 .040 6 ~ 1,4. 1 13,19 SF8.031 m:-:::-;--t-....,-~~.+..--.c=-~--+----+------+-----~z~co7.::+--+---1~--tJ·~.l~~~6+.!.;•JJM.~4...!..~ll&~o+-~ 6·1111~ l96A 1 Parallell3 MF 16 2/3 076 .066 .050 6 '·' ·\ 0 196B No. 11 Cord Standard .0025 .0022 .0017 .092 .078 .058 7 r., Ef8.06 '1961'', ::;erlea and 20 .116 .096 .072_ 6 ~ • 
196G Poai tion Special 16 "''0273 .0014. • 0012 .0008 .I}SZ .oos .044. ~ • ~' .11,.2 .090 .056 8.08 Parallel l'ii6A, 
r;l,_;9:-';6~BH,.-,.----13 MF 
l96F, Series 
l96G 
l96A, 

Hl~9:.;6~BH~P.=a.~r~al~l~e::.!l~ 196F1 3 MF 
l96G Series 

No. 11 

No. 3 
Toll 

Line 

Line 

Standard 20 
.0025 .0022 .0017 .122 • l)(J .075 100. toll ~ 

.122 .100 .074. 6 ~ F.r8.09 
.0014 .0012 o0008 • lZ o05Z olJ00_:28. it, 1,4,8,18 • ~ 

.106 .078 .04.8 3 ~ 8. 1.1 

Special 

Standard .o025 • 0022 •0017 • l22 .oo .075 l&u. r.. v.o 
L•i..22. .10( 074. 6• ~ 1,4,8,18 9.0 

001 0012 0008 • 11 .088 .050 28 it, ~ .... 
• 4 • • • oo .0?8 .048 3< l!al [9.0.a 

20 
Special 

See Pages 10, 11, and 12 tor the notea referred to on tbe above table. 
Standard AdJustment was formerly average adJustment. 
Speolal AdJustment was formerly Yin1mum Adjustment. 
1 Meter Setting values shall be chosen to conronn to the pa.rt1ou1ar value or shunt resistance in the teatlq or a4,Juat­ing oirou1 t. 

!.LECTRIC.U. RE'4UIRJ:MENTS FOR NOS. 1M&. I.Ma. lMI' .D l96G RELAYS IN SJ.'ITCHI!OARD 
CIRCUITS WHliN IDW .S_,. ~· et ~ AID I.DroSTING IS U9n 

~ 
I 

0 
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m 
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RELAY CONN. OF SERIES !~ OF 
conE :lr""''"'·~ cxnrn. ;:;wHlJ 

196~ Parallel 3 M7 
11961!' 15er1es 

\ 
l96E Series 4 li!F 

1G6B Paralle 1 

l96G Series 
3 MF 

TYPE OF 
TYPE 0~' ADJ1JST-
CIRCliT llo;l!li/T 

AC TEST AliD READJUST 
FLO ' R'I!:OUIREt.::ENTS 

FRE- C'URimiT II'< RELAY r..IETER SETTING SHUNT 
~UENCY AMPERES AMPERES RESIS· 

IN Test Read ust Test Readjust TANCE iTEM 
CYCLES Ooer Ooer. N.O. Oper. Oper. N.O. ;f NOTES NO. 

16 2; 3 ~0~2~5~~o~~~~~-~Ol~7~~9~0~~~nu··~3~.2o~,·~2~4~1~6~~-0~ 
Relaying, s d d ~---1.0025 .0022 .0017 1--".l..l"o~ao'-+ ..... ··~06B~....l•u0~48~~6!it.ldl<k.l4tl.~.4..._~19~2:<.!!3~l~O~ ..... ¥-co~ll*l 
Inte rme ell ate tan ar 20 ~· 0~2;:5:-+...!"~0~2~24..:.• ~0~17.;.+....!9~0~3<~~.1)4.:.e;: ,3~ ,20~'-" .2~4:-Hl...:0;-.:·~0;.:1'-::-l 
or Terminal .122 .100 .074 6~ 4.19,23 10.012 
Ringers and 16 213 l-1'0::-:l:-.o4;-+~ .O_l~~~-'·~ ·0;.:;08:;:+_9=.;0::;.;,>~,.......~-=3-a.;:;20~24~~-:l~O~ .02~ 
~~~~i~;ns special .oo14 .oo12 .ooo8 ~:~~r~:~~;~g~~~~:~~~:~g~~~~~9~~~3w~~~:~:~~·~0~~~:~~~~~~g;..::~g~~~1 

StandArd 
Soecial 

Intermediate Standard 
Ringer 

20 .106 .078 .048 3~ 11 4 19 23 10.022 
16 2~3 .0025 1.0022 .0017 .136 .124 .090 225w ~ 19 22 10.031 
or 2o .0014 0012 0008 .070 .058 .040 • 4 • • 10.041 

20 

16 2;
3 .o25 .o22 .o11 133~ n.21.24 11.01 

0025 00 ~~ 0017 .086 .074 .056 3~ ~ 19 23 11.011 
• • ""'. .~ .022 017 1330., 1.21 24 11.01 

.118 .oeo .o58 30w 1 19 23 11.012 
16 2/3 017 .015 .012 133G-.l tl. 21 24 11.02 

Special ~---1 0017 0015 0012 .060 .050 .040 3G-.l 11 19 23 11.021 
• • • .017 .015 .012 133(h ~ 21 24 11.02 

Relaying 
Ringer 

Standard 
SnAais. 

Standard 

Special 

20 .066 .052 .042 3~ 1 19.23 11.022 
16 273 .0()25 .0022 .0017 .128 .112 .086 225w 1 4 19 22 11.031 
or 2o Dr 7 DC .5 .oo.Lz ooo .066 .052 • • • 11.041 

162~3 
.0065 .0()55 .0025 ~g: :g~~ ~g;~ t~:gg 

,, 22~ 1,4,19 1 ~1 16 2t3 .046 .040 .008 2.0 ... 
20 .00475 .0043 .oo10 •068 .o58 .010 12.041 

See Pages 10, and 12 r or the notes referred to on the above table. 

Standard Adjustment was formerly Average Adjustment. 
Special Adjustwent was formerly ~inimum Adjus~ent. 

1 Meter setting values shall be chosen to con!'orm to tbe particular value of shunt resistance in the testing or adjust­
ing circuit. 

ELECTRICAL RE~UIREMENTS lOR NOS. l96A, 1968, l96E, 196F AND l96G RELAYS IN RINGER CIRCUITS 
'tom:N LOW SHUNT J'o'.ETHOD OF Ti::STING AND AllJUSTING IS USED 

-



ISS 4-0, SECTION 040-227-701 

A-C Test and Read-
just .rteauirements Shunt 
... eter .::»ettings Res • 
. Volts Ac.ross See 

Conn. Type Type Type Freq. T & rl Leads Notes 
delay or Series or or or in Test n.ead-:1. 25,25, 
Code Wdg. Conn. Swbd. Circuit Adj. Cycles Opr. Opr. ll .o. 27 

Relaying Ringers, 
Std. 

16-2/3 5.0 4.0 •2.8 
l95A Parallel Full Period Talk- 20 7.0 5.5 3.5 30 

ing Signalling 
Spl. 16-2/3 2.3 1.9 1.0 

:3 ~.F. Circl4its, lOOQ-20- 20 3.2 2.4 1.4 
19el" Series Int. Rinp:ers or 

20- D-C 
Signalling Cir-
cults 
1000-20'" Int. .:ltd. 16-2/3 35.0 :30 .o 20 .o 225 l_96A Parallel lOOOOw Ringers 20 

and 
1951' Series 3 L: .F. 

196A, 
~td. 

15-2/3 10.0 8.5 6.0 
l96B Front .:leries 1 M.F. No. 1 Cord or Inter- 20 15 .o 12.0 8.5 225 Cont. not Toll toll Tr Lillk 16-2/3 5.5 4 0 2.3 
in use Spl. 20 7.5 r. .o ?J.~ 

l96A, 
l96B Front Parallel 

P..R Cont. not 16-2 13 5.0 4.0 
in Use No. 1 Cord or Inter- Std. 20 7.0 5.5 3.5 
l96F, 3 hl.F. Toll toll Trunk 16-213 2.3 1.8 1.1 :30 

196G Front 3pl. 20 3.2 2.4 1.4 
Cont. not ::leries 

in Use 
l96A, , .ttep. Nos. lD, ::ltd. 16-2/3 9.5 8.0 5.5 225 l96B Front Series Coil 10, 11, Cord or Cord and 20 13.0 ll .Cl 7 ,:'; 
Cont. not ,j·dgs. and No.2. Position Spl. 16-2/3 4.5 3.4 2.0 30 in Use Toll 20 ' ']_ • .0 5.0 2.9 
l96i.., Hep. Nos. lD, 

I I 196B Front 10, 11 Cord or Cord and ' Parallel Coil 15-2/3 3. 5 : Cont. not Oidgs. and No.2 Position Std. 4.5 2.5 
in Use Toll 20 6.0 5.0 " '-'•--' 30 l96F, 16-2/3 2.2 1 r. 1.0 

Spl. 
• f 

l96G Front Series 20 3.0 2.5 1.3 
Cont. not 
in Use --t--
196A, 
l96B Front Parallel 3 ~.F. • Interto11 TIUnk Cont. not Nos. 11 in Use and No.3 Std. 20 7.0 5.5 3.5 30 l96F, Toll Spl. 20 3.2 2.4 1.4 
l96G Front ..:leries Cont. not 
in Use 
196B Front Relaying Ringer 

16-2/3 Gont. in Parallel 3 U.F. 12.0 9.5 4.0 
Use and Miso. Std. 20 16.0 13.5 6.0 225 
J.96G Front 

Spl. 15-2/3 8.5 7 0 1 .5 
Cont. in Use Series 20 12.0 10.5 1.8 

16-2/3 2.4 2 1 1.5 
' 

Std. 20 3 .. 1 2:.4 1.:6 l96.b; .::ieries 4 M.F. Intennediate 16-2/3 1.6 1.4 1.1 
30 

.ttingers Spl. 20 1.8 1.5 1:2 
196E Series lOOOOw Inter:nedia te Std. 16-2/3 27 .o 23.5 19.0 225 & 4 :J..F. Ringers 20 
*In circuits not equipped with test jacks, the 20-cycle supply shall be furnished 
through a 77A or 67C repeating coil, or its equivalent. 

A-C VOLTAGE REQ.UIREMEHTS 

FOR RELAYS IN COMBillJ.'l'ION WI'IH OTHER APPARATUS 

Page 9 



SECTION 040-227-701 

A-C Test and ;)hunt 
Headj. Req. Res. 

!Ueter ::letting Volts See 
Conn. Type Type Freq. Across rtelay -~idg. Notes 

.telay of of of in "Test Read.lo 25,26, 
Code lldg. Circuit Adj. Cycles Opr. Opr. N .0. 27 

l96A 1 
Ringer and Signalling Std. 16-2/3 18.5 16.5 11.0 

1961:1 Front 3eries Circl4its, Intertoll 20 22.5 18.5 13.5 2Z5 
Cont. not in Use Trunks, Cord and Cord 3pl. 16-Z/3 10.0 7.5 4.5 

and Position Circl4its 20 11.5' 9.0 5.5 
l96A, 
l96B Front Parallel Ringer and Signalling 

Std. l6-2.L3 10.5 8.5 6.5 225 Cont. not in Use CircLLits, Inter toll 20 11.5 9.5 7.0 
.1.961''. rrunks, Cord and Cora 

Spl. 16-213 5.0 4.0 2.5 
30 l96G Front Series and Position Circuits 20 6.0 5.0 2.8 

Cont. not in Use 

l96B 
16-2/3 Front Cont. Parallel 

Std. 27.5 _22_.5 9.0 
in t:se Relaying, Ringer 20 30 .o 2..5...._0_ JJ1.5 225 J.90G and Misc. 

Spl. 16-2/3 19.0 16.0 3.2 
Front Cont. Series 20 22.5 19.5 3.8 
itr Use 

Std. 16-2/3 5.5 4.5 3.2 
l96E Series Intermediate Ringers 20 6.5 5.5 3 8 30 

16-2/3 3.5 2.8 2.2 Spl. 
20 4.0 3.3 2.5 

The above requirements shall be used when the circuit does not 
snow the series connections (particular circuit connections) 
covered in the precedinG table, or for locating trouble, 

A-C VOLTAGE REQ.UIREWEN'I'S 

FOR RELAY WINDINGS A.LOID: 

!QI!2 
1. Testing and readjusting shall be done 

with the standard testing and adJusting 
oircuits, networks or AC milliammeter cir­
ouits, if installed; it not, the current va­
luas1 meter settlngs or resistance values, 
speclfied in the tables on pages 3, 4, :>, e, 
7, e, 9, and 10 shall be used in connection 
with tbe testing and adjusting circuits sbown 
in Notes 14 tc 27. 

2. Readj us tine shall be done only wben a 
1000 ohm \'iard-Leomrd resistance 1s in 

the ringing lead. 

3. Testing and readjusting shall be dona 
only wben a 500 ohm Ward-Leomrd resist­

ance is in the ringing laad. 

•· Testing and readJustiQB shall be done 
only wben a 300 ohm Ward-Leonard resist­

ance 1s in tbe ringing lead. 

5. Testing and readJusting shall be done 
wben tbe relay is isolated from the toll 

line. Tbe line oirouit rej.ay equip1118nt 
sball be lett iz:a tbe oirouit, that is, 
disoonneot the toll line at tbe drop Jaok:. 

&. In repeater cord oirouita, testing andre­
adJusting shall be done with the relay i­

solated t'rom its circuit. 

Page 10 

7. Testing and readjusting shall be done 
wben the relay is isolAted from the toll 

line. 

a. Testing and readjusting may be doce when 
the relay is. either connected to or iso­

la ted t'rom the toll line, 

9, With the tip and ring of either oord oon-
nected to the testing circuit and the 

sleeve or this cord oonneoted to ground 
through 60 ohms the cord circuit is pre­
pared for testing and readjusting the relay. 
Where repeater cord circuits or tbe thro~h 
and terminating type are involvdd the sleeve 
ot' tbe TRK &. TOLL oord shall be oonneoted to 
ground through eo ohms. 

10. With the tip and ring of the TOLL oord 
conneoted to tbe testitl8 circuit and tbe 

sleeve or thlll t cord connected to ground 
through eo ohms the cord 0 irouit is prepared 
t'or testing and readjusting tbe relay. 

11. The oord circuit is prepared t'or test1Il8 
and readjusting the relay under the fol­

lowing oonditions: 
Cord oirouita arranged to leave the repeat­
ing ooil in on all oonneotiona shall ba.,e 
the sleeve or the TOLL &. SUBS or CALL oorcl 
oonneoted to ground through ~00 ohms wbln 
testing the relay in this oord and ot tbe 
TOLL or ANS oord oonneoted to ground thro~b 

,I 



500 obms when testing the relay in t.bis cord. 
Cord oirouits arra~ed to out the repeating 
co 1l out on through magneto connections shall 
have the sleeve or the TOLL & SUBS or CALL 
oord coD..Il8oted to ground through :34 ohms with 
the tip a!Xl ring open a.!Xl the testing or ad­
Justing c1.rouit connected to the tip aDd ring 
or the TOLL or ANS cord with the sleew con­
nected to ground through 500 ohms. 

12. With the tip a!Xl ring of either cord. in 
the case of through toll oord circuits, 

oo nne o ted to the test 1ng circuit and the sleeve 
of that cord connected to ground through 50 
ohms, or with the tip and ring of the TOLL 
oord, in the case of terminating or through 
and termimting toll oord circuits, connect­
ed to the tasting c irouit and the sleeve or 
that cord connected to ground through eo ohms. 
the cord c irou it is prepared for testing and 
readJusting the relay. 

13. The cord c ir ou 1t is prepe red for testing 
and readJusting the relay in the cord 

circuit under the following condi tiona: 
Cord circuits arranged to leave the repeat­
ing coil in on all connections shall baTe the 
eleeve or the TOU. & SUBS or CALL cord con­
nected to ground through 500 ohms when test­
ing the relay in this cord and or the TOLL 
or ANS oord connected to ground through 500 
obms when testing the relay in this cord. 
Cord circuits arranged to out the repeating 
coil out on through magneto connections snell 
bave the sleeve or the TOLL & SUBS or CALL 
oord connected to ground through 34 ol:lms with 
the tip and ring open and the testing or ad­
Justing circuit connected to the tip and ring 
or the TOLL or ANS cord with tbe sleeve con­
Meted to ground through 500 ohms. 
Tbe cord and position circuits are prepared 
for testing and readjusting the relP.yin the 
position cirouit under the following condi­
tions: 
The testing or adjusting circuit shall be 
ooD..Il8oted to the tip and ring or the TOLL 
ar ANS cord of aDy cord in the position with 
the sleeve connected to ground through 500 
ohms, the cord circuit telkjng key operated 
and the position circuit splitting kBy oper­
ated to talk on the TOLL & SUBS end or the 
oord. 

l20(h 

l20(h 

To 
Cord 
Ckt. 

_j 

ISS 4-D, SECTION 040-227-701 

lOZ' readJust operate. the key which short 
cirauits reaiatanoe lC shall be normal so 
tbat resistanoes X aDd L are in the oir­
ouit. 
for readjust non-operate. tba key ..Cich short 
oirouita reaiatanoe X shall be operated. 

15. Testing Network 

Ho. 

't'o Gen. ~s;c 

l 
6-B 

\'1-L 
100~ 

~ 

12 ~ 

120~ 

120((., 

120~ 

To 
Cord 
Ckt. 

15. Testing and Adjusting Network 

'Ib Gen. 6 To 
Relq 

For test operate, the kB;ys shall be normal so 
that resistances "A"• "B" and "C" are in the 
circuit. 
For readJust operate. the i:ey which abort cir­
cuits resistance "C" shall be operated. 
tor readJust non-operate. tbe kefll11b10h abort 
circuit resistances "B" and "0" respectively 
shall be operated. 

17. Testing and AdJuatiDS Network 

To Gen. To 
Ringer 

page ll 



SECTION 040-227-701 

ror test operate, the keys which short oir­
au it res is tanoes ''B" and "C" respectively sha.:J. 
be opera ted. 
For readjust 0perate, the Jcey which short 
c1rcruits resistance "C" shall be operated. 
tor readjust non-operate, the keys shall be 
normal so that resistances "A", "B" and "C" 
are in the circuit. 

lB. Testing and AdJusting Network 

W-L 
30~ 

To Gen. 3 

No. 10-A Poten­
tiometer or 
equlvalent

7 
I 

I 
To 

Line 
Ck:t. 

8 Shunt/ Resis-
tance 
:t: 1~ 

7 

Vary the potentiometer arm to get sperified 
meter setting. This shall be done before the 
testing and adjusting circuit is connected 
to the circuit under test. 

1~. Testing and AdJusting Network 

KS-618~ 

To G«l. 
To Cord 
or Line 
Circuit 
or Ringer 

Vary the potentiometer arm to get specified 
meter setting. This shall be done before 
the testing and adjusting circuit is connect­
ed to the circuit under test. 
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20. Testing and AdJust1gs Networ5 

To Gen. 

Vary the potentiometer arm to get 
mater setting. This shall be done 
testing and adjusting circuit is 
to the circuit under test. 

21. Testing an4 Adjusting Network 

No. 10-A Poten-
tiometer or 
equivale7r 

KS-6189 

To Gen. No. 133~ 

To 
Ringer 

specified 
before the 

connected 

To 
Ringer 

8-C ± 1~ _j_ or 
6-B 

...____.___________.__ 
Vary the potentiometer am to get specified 
meter setting. This sheJ.l be done before the 
testing and adjusting c 1rouit is connected 
to the circuit under test. 

22. These values apply when the strapping a­
roun4 the 10,000111 res is tanc e in series 

with the relay under test bas been removed. 

23. These values apply when tba strapping a­
round the lO,OOOD resistance in sen.es 

with the relay under test has not been re­
moved. 

24. If the strapping around the lO,OOOD re-
sistance in series with the relay under 

test has been removed, short circuit thia 
resistance when testing or readjusting the 
relay. 

25. These shunts facilitate the testing or 
readjusting or a group or relays by sta­

biliz log the test oircruit output and making 
it unnecessary to reestablish the test cir­
cuit output voltage for each relay. When a 
test circuit is used that is not equipped with 
the shunt resistance specified, the voltage 
value must be reestablished for each relay 
tested or readjusted. 



26. Testing and Adjusting Network 

Gen. 

Potentiometer 
in Test Set 

I 

225WTo 
Line 
Clct. 

' 

Connect the network to the line to be tested. 
Operate the specified shunt key and adjust 
the potentiometer Sliders to get the speci­
fied meter settings. (This circuit arrange­
ment is used in the J68602A.T test set.) 

27. Testing and Adjusting Network 

~/\/\,.....----' \ 
t • • • ' ' 
I .. L 35 
I "-! 300w Type 

To Test v.u. 

i n. Set/ 
KS-8026 

To Line 
Circuit 

CoDnect the network to the line to be tested. 
Operate e. test key or the 35 type test set 
and vary the associated resistance slider to 
get the specified meter setting. (This cir­
cuit arrangement is used in the J68602AB 
test set.) 

3. ADJUSTING PROCEDURES 

3.001 List of Tools, Gauges and Test 
Apparatus 

Code No. 

46 

72 

388A 

485A 

KS-6854 
Gauges 

74D 

Description 

3/8" Hex. Single-end Socket 
Wrench 

Combination 5/32" and 3/16" Hex. 
Double-end Socket Wrench and 
Screwdriver 

3/16" and l/4" Hex. Open Double­
end Offset Wrench 

Smooth Jaw Pliers 

3-l/2" Screwdriver 

Thickness Gauge Nest 

ISS 4-D, SECTION 040-227-701 

Test Apparatus 

35 Type Test set 

J&8&02AH Test Set 

J&8602AJ Test Set 

3. 01 Cleaning.,...(Rq.2 .01) 

(1) Clean the contacts iu accordance with 
the section covering cleaning of relay 

contacts and parts. 

3.02 Relay Mounting (Rq.2.02) 

(l) To tighten loose mounting nuts use 
the No. 46 wrench. 

3.03 Cover 3pring Pressure (Rq.2.03) 

(l) It the cover springs do not have suf-
ficient tension against the cover 

increase the tension by adjusting the 
springs away from the coil, applying a 
lateral pressure against tbe springs with 
the XS-6854 screwdriver inserted between 
the spring and coils. 

(2) If the cover springs have excessive 
tension, decrease the tension by ad­

Justing the spring toward the coil, ap­
plying a lateral pressure against the 
spring with the KS-6854 screwdriver in­
serted outside the spring. 

( 3) Take care not to inJure tbe protect­
ive serving on the coils. 

3. 04 Contact Allg!ll!!nt (Rq.2. 04) 

(l) To align the contacts loosen the 
azmature and bracket screws with the 

KS-6854 screwdriver and shift the ar.ma­
ture and bracket as required. 

r---------Front Contact 
Screw Bracket 

----No. 485A 

Armature and 
Bracket Screw 

Fig. 5 - Adjusting the Front 
Contact Screw Bracket 

Pliers 
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3.05 Tightness of Front Contact Screw 
(Rq.2.05) 

(1) If the front contact (or stop) screw 
is not sufficiently tight in its brack­

et to hold its adjusted position proceed 
as follows: 

(2) Remove the left armature and bracket 
screw and loosen the right armature 

and bracket screw using the KS-6854 screw­
driver. Then push the armature to the 
right with the No. 72 wrench until the 
wrench can be applied to the front con­
tact (or stop) screw and remove the screw. 

(3) Force the threaded portion of the 
front contact screw bracket closer 

together with the No. 485A as shown in 
Fig. 5. 

(4) Replace the front contact (or stop) 
screw in the front contact screw 

bracket with the No. 72 wrench and re­
assemble the armature and bracket by re­
placing the left armature and bracket 
screw and tightening the right armature 
and bracket screw. At the same time 
align the contacts in accordance with pro­
cedure 3.04. 

3.06 Tightness of Locknuts (Rq.2.06) 

(l) To tighten loose locknuts except the 
one located behind the armature assem­

bly use the"wrench of the No. 72 tool in 
combination with the screwdriver of the 
No. 72 tool exercising care that the posi­
tion of the screws is not changed. 

(2) To obtain access to the locknut and 
screw behind the armature assembly 

of the l96A, B, E, F, and G relays, un­
solder the leads connected to the back 
contact spring. Remove the armature and 
bracket screws with the KS-6854 screw­
driver. These screws free all parts nec­
essary to obtain access to the locknut 
and screw. If necessary, the side bracket 
screw adjacent to the locknut should be 
loosened with the KS-6854 screwdriver so 
that the w~ench of the No. 72 tool can be 
applied to the locknut. Tighten the loose 
locknut and screw with the wrench of the 
No. 72 tool in combination with the screw­
driver of the No. 72 tool uHtil the front 
cover guide presses firmly against the 
coils. Exercise care in tightening the 
screw to avoid excessive bendinp, of the 
front cover guide. Tighten the side 
bracket screw. After checking to see 
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that the insulating bushings have not 
fallen out of the bracket, reassemble the 
armature, insulators, bracket, spring, 
insulating washers, and washers. Replace 
and tighten the bracket screws with the 
KS-6854 screwdriver. At the same time 
align the contacts as covered in 3.04. 
Resolder any leads previously discon­
nected from the back contact spring. 

(3) To obtain access to the locknut and 
screw behind the armature of the l96C 

and D relay, loosen one and remove the 
other of the armature and bracket screws 
with the KS-6854 screwdriver. Turn the 
armature assembly until the locknut and 
screw are exposed. If necessary, the 
side bracket screw adjacent to the lock­
nut should be loosened with the KS-6854 
screwdriver, so that the wrench of the 
No. 72 tool can be applied to the locknut. 
Tighten the loose locknut and screw with 
the wrench of the No. 72 tool in combina­
tion with the screwdriver of the No. 72 
tool until the front cover guide presses 
firmly against the coils. Exercise care 
in tightening the screw to avoid excessive 
bending of the front cover guide. Tighten 
the side bracket screw. Replace and 
tighten the armature and bracket screw 
with the KS-6854 screwdriver. At the same 
time align the contacts as covered in 
3.04. 

r3.o7 Unoperated Armature Air-Gap (Rq.2.07) 
Ll.08 Armature Travel (Rq.2.08) 

(l) Unoperated Armature Air-Gap: To ad-
just for the unoperated armature air­

gap proceed as follows: Loosen the lock 
nut on the back contact (or stop) screw 
with the No. 72 wrench and turn this screw 
in a counter-clockwise direction with the 
screwdriver of the No. 72 tool until the 
.007" blade of the No. 74D gauge can be 
inserted between the armature and the core 
of the upper coil at the nearest point. 
Then while holding the gauge against the 
core of the upper coil turn the back con­
tact (or stop) screw in a clockwise di­
rection until the armature just touches 
the gauge. If necessary turn the front 
contact (or stop) screw in a clockwise 
direction using the No. 388A wrench. 
Tighten the lock nut securely and remove 
the gauge. 

(2) Armature Travel: To adjust for the 
nrmntur·e trnvel proceed n!> follow:;: 

Turn the front contact (or stop) :;crew 
in a clockwise direction with the No. 388A 



wrench unt i 1 
No. 74D gauge 
armature and 
screw. Then 

the .004" blade of the 
can be inserted between the 
the back contact (or stop) 
while holding the gaugt 

agninst the back contact (or stop) screw 
turn the front contact (or stop) screw 
in a counter-clockwise direction until 
the front contact (or stop) screw just 
touches the armature and the armature 
touches the gauge. Remove the gauge. 

3.09 Electrical Requirements (Rq.2.09) 

(l) General Information: The presence of 
defects which may cause the armature 

to remain in an operated position after 
the flow of current through the relay has 
stopped may be detected by pushing the 
top of the armature lightly forward 
against the front contact (or stop) screw. 
If the relay has been readjusted as out­
lined below and the armature remains in 
an operated position, this may be due to 
the front contact (or stop) screw being 
dirty. If dirty, clean in accordance with 
procedure 3.01. If the relay fails to 
meet the non-operate requirement the 
trouble is probably due to a defective 
armature tension spring. 

(2) The procedures covered in (7) to (12) 
inclusive are for use where testing 

and adjusting circuits or test panels are 
installed, the other procedures are for 
general use. 

(3) After the relay has been adjusted to 
meet its electrical requirements re­

place the cover and apply the electrical 
requirements again to see that the relay 
still operates, non-operates and releases 
satisfactorily. 

DC A<ijustment (To be used only where DC 
requirements are specified) 

(4) Operate: Failure of the relay to meet 
the operate requirement is probably 

due to the tension of the armature ten­
sion spring being too great. To decrease 
this tension, loosen the lock nut on the 
armature spring tension screw with the 
No. 72 wrench and turn the screw in a 
counter-clockwise direction with the 
screwdriver of the No. 12 tool ~ntil the 
relay just meets the operate requirement. 
Tighten the lock nut securely. 

(5J Release: Failure of the relay to meet 
the release requirement is probably 

due to the tension of the armature ten­
sion spring being insufficient. To in­
crease this tension, loosen the lock nut 
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on the armature spring tension screw with 
the No. 72 wrench and turn the screw in 
a clockwise direction with the screwdriver 
of the No. 72 tool until the relay meets 
the release requirement. Tighten the lock 
nut securely. Failure to meet the release 
requirement may also be due to the front 
contact (or stop) being dirty. If dirty, 
clean in accordance with procedure 3.01. .-
(6) In general the armature tension should 

be as great as possible, consistent 
with meeting the operate requirement re­
liably. 

AC Adjusttqent 

(7) The following procedures are to be 
employed in conjunction with the 

milliammeter, low shunt or Network Ad­
justing circuit or with the voltmeter type 
a-c relay test circuit. 

(8) With the relay adjusted mechanically 
in accordance with procedures 3.02 to 

3.08 inclusive, connect the relay circuit 
to the adjusting circuit and adjust to 
meet the electrical requirements as fol­
lows: 

(9) Operate: Loosen the lock nut on the 
armature spring tension screw with 

the No. 72 wrench and while intermittently 
applying the operate current, slowly turn 
the screw in a clockwise direction with 
the screwdriver of the No. 72 tool, thus 
increasing the tension on the spring until 
the relay just fails to operate. Then re­
duce the tension of the spring by slowly 
turning the screw in a counter-clockwise 
direction until the relay just operates 
satisfactorily and then decrea~e the ten­
sion slightly by turning the screw in a 
counter-clockwise direction approximate­
ly l/16 of a turn. Tighten the lock nut 
securely. 

(10) If the relay operates satisfactorily 
but the relays associated with the 

relay under adjustment do not, check to 
see if they are in adjustment and if they 
are not, readjust them. 

( ll) Non-operate: Now apply the non-oper-
ate current and if the relay does not 

operate the relay may be considered in 
proper adjustment. If, however, the re­
lay operates, increase the tension of the 
armature tension spring. To do this, 
loosen the lock nut on the armature spring 
tension screw with the No. 72 wrench and 
turn the screw in a clockwise direction 
slowly with the screwdriver of the No. 72 
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tool until the relay does not operate. 
Check that the relay and the associated 
apparatus functions when the operate cur­
rent is applied for approximately one 
second. 

(12) Replace the relay cover and again 
check to see that the relay oper­

ates, non-operates and releases satisfac-
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torily as indicated by the operation of 
the associated apparatus. Although no 
release requirement is specified for these 
relays when adjusted on AC, they should 
release on open circuit after the cur­
rent has been disconnected. Failure to do 
this may be due to the front contact (or 
stop) screw being dirty. If dirty, cor­
rect in accordance with procedure 3.01. 


