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Bell. System Maintenance Practices 
Central Offices 

SECTlON A460.022 
.Apparatus Require11tents 

and Adjusting Procedures 

196 TYPE RELAYS 

1. GENER.AL 

1.01 This section covers 196 Type 
Relays and replaces specification 
X-70072-01. Issue 1. 

l.02 Reference shall be made to Section 
400.001 covering General Require• 
ments and Definitions for additional 
information necessary for the proper 
application of the requ1rements 
listed herein. 

1.04 

l.05 

Part 1, "General" and Part 2. "Re­
quirements" form a part of Western 
Electric co •• Inc. Installation 
Department Handbook. 

Operate !DC) means that when the 
specitle operate current is applied, 
the armature shall move sufficiently 
to break the back contact and make 
the front contact reliably. 

Release (DC) means that when the 
current is reduced from the operate 
value to the release value. the ar­
mature shall move from the operated 

1.06 

l.07 

l.oe 

position sufficiently to break the 
contact. that has been made. and 
make the contact reliably that has 
been broken. 

Operate (~means that when the 
operate c ent is applied for one 
second the armature shall move suf­
ficiently to cause the associated 
relay or relays to function. 

Non-operate (AC) means that when 
the non-operate current is applied 
for one second. the armature shall 
not move sufficiently to cause the 
associated relay or relays to 
function. 

Figs. B, F and FB These figures. 
formerly reterred to on circuit re­
quirements tables, are covered by 
the requirements on pages l and 2. 

Fig. 3 The requirements formerly 
covered in this figure are now cov­
ered on pages 3 to 10 inclusive. 

2. REQ.UIREMENTS 

. D L 
Fig. l 

2.01 Relay Mounti~ Relays shall be fastened 
securely to e mounting plate. This 
shall be checked for by applying a ver­
tical and a horizontal pressure to the 
relay and not by attempting to turn the 
relay. Gauge by feel. 

2.02 

2.03 

cover Sprins Pressure The cover springs 
shall have sufficient pressure against 
the cover to hold the cover securely in 
place. Gauge by feel. 

Contact Alignment Contacts shall line 
up so that the point of contact falls 
wholly within the circumference of the 
opposing contact disc. Gauge by eye. 
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SBC'l'ION A460.022 

~----2.04 tness ot Front Contact Screw The 
on con ac or s op screw s all be 

sutficiently tight in the front contact 
screw bracket to hold any adJusted posi· 
tion. Gauge by :teel • 

.-----...--2.05 Tig}ltness ot Look Nuts Look nuts shall 
be eU?tlclent!i tight to hold the screws 
in their adJusted position. Gauge by 
teal. 

Cover 
Spring 

Armature and 
Bra·cket Screws 

Fig. 2 

Front Contact 
Screw Bracket 

Front Contact 
Screw 

Core 

Back Contact 
Screw 

---Bracket Lock 
...., • ..,r~ But 

Fig. 3 

Armature Si>ring 
Tension Screw 

Armature 
Tension Spring 

2.06 U'noperated Armature Air-Gap ~here shall 
be a gap between 'the core ot the upper 
coil and the aJ."mature measured at "the 
nearest point when the back contact (or 
atop) screw is touching the armature 1 of: 

llin. .00711 

Kax. .009" 
Use the No. 74-D gauge. 

2.07 Armature ~avel There shall be a separ­
ation between the back contact (or stop) 
screw and the amature when the t'rOnt 
contact (or stop) screw is touching the 
armature of: 

2.oe 

Kin. .00311 

llax. .00511 

Use the No. 74-D gauge. 

Electrical Requirements A relay shall 
meet the electrical requirements speci­
fied on the circuit requirement table. 
When the circuit requirement table 
specifies the electrical test and read­
juat require•nts to be in accordance 
with the B.S.M.P., R.A.P. or X specifi­
cation1 the requirements given on pages 
3 to lu shall apply. The particular 
requirement• that are to be applied 
shall be determined by the item number 
or the type ot testing and adjusting 
equipment the code of the relay, type 
of switchtoard and circuit, connection 
of windings, type of adjusaent and 
ringing trequeno7 and voltage involved. 

Clean1t! Contacts and other parts 
ihili e cleaned when necessary in 
accordance with Section 460.005 cover­
ing cleaning of rel81' contacts and 
parta. 

TCI Library  www.telephonecollectors.info 



SBCTION A460.022 

N T 
EQ.UIVALENT AC 

CONNECTION TYPE AC TEST AND FRE- VOLTAGE R~SIS~ANCE REcrTIREMENTS 

OF OF READJUST CURRJJNT FLOW Q.UENCY AT TEST READJ. 
WINDINGS ADJUST- REQUIREMENTS IN BUS-BAR e-c or W-L RES. lflmT CYCLES 6-B LAMP 

W-L RES. 
R 

7 0-tlU 595 
tlU-t:SO 005 
r:m-~u 515 
~u-~o 485 

16 2/3 9::>-100 .6.<'.t\ 

100-105 A''"' 

105-110 .41n 
Test Opr. - .0012 Amp 110-115 7190 

Standard ReadJ. Opr. - .0011 Amp 115-120 "'"" Read.J. N.O. - .000$5 Amp 75-80 R!'\n 
80-85 7n" 
85-90 715 
90-95 l'.'1n 

ro 95-100 "-9" 

100-105 !'\Qn 
105-11-0 '"'" 

Windings 110-115 !'\"In 
in ll~-120 5n!'\ 

Series 75-80 280 
80-85 260 
85-90 245 
90-95 235 

16 2/3 95-100 22n 
100-105 210 
105-l'n "'" 

Test Opr. - .0007 Amp. 110-115 190 
Special Readj. Opr. - .0006 Amp. 115-120 , s:>n 

Readj • N .o. - .0004 Amp. 75-80 "1'7!'\ 
80-85 "IA" 

85-90 "19!'\ 

90-95 '"''" 20 95-1£1() "o" 
inn_1n!'\ "nf\ 

11'lfi-111'l 9t'.t'l 

110-115 250 
115-120 240 

7h-Rl'l .... ~, 
80-A5 ilQf'l 

85-9CI 455 
90-95 430 

16 2/3 Q!'\_, '\r 400 
inn_1nF< '>(Qf'l 

105-110 ?.C.t\ 

Test Opr. - .0025 Amp. 110-115 340 
Standard Readj • Opr • - .0022 Amp. ll!'i-1 ?l'l "19" 

Readj. N.o. - .0017 Amp. 75-80 i:.nn 
Arl-A5 51\l'l 
85-Clf'I !'i1 f> 

90-95 4A5 
20 o.,_, "' .4.!\!\ 

1nn_1n!\ •'>.n 
i l'\5-i, n A1f'l 

Windings 110-11 5 390 
in 115-120 371'l 

Parallel 75-80 241'l 
80-85 225 
85-90 91" 
90-95 -,){"\(\ 

16 2/3 95-100 1 Q() 
100-105 , en 
lll5-lll'l , '1t'l 

Test Opr. - .0014 Amp. 110-115 1 I\ 2 
Special Readj, Opr. - .0012 Amp. 115-120 1 "" 

Readj. N.O. - .0008 Amp. 75-Rl'l 9An 
80-85 ""'5 
A5-90 9A!'\ 

9Cl-9!'\ '>'2f'l 

20 a!\-1 f'ln 2?fl 
int'l_ino; 21 () 
105-110 2nr1 
110-115 190 
115-HO 180 

1, 2, 6 9 14 and 15 on pages 8 and 9 apply to the above table. 
Standard Adjustment was tormerly Average Adjustment. 

R 
1\'JO 
630 
590 
560 
530 
5(\(\ 
470 

"'"" """" 9:30 
880 
8l0 
740 
7nn 
6M 
/!M 

590 
561'1 
340 
310 
290 
2'7() 
95!'\ 

240 
9!ll'\ 

91 (\ 

""" 
iltv 

360 
330 
3f\f\ 
?P.n 
?M 
.,;;-,;;-
9~ 

2ro 
i:.70 
610 
570 
53n 
5"" 
Ann 
A At\ 

A9t'l 

~ 

'1Qf'l 

'71 {'\ 
~ 

~ 

""" 
""'" 5nn 
480 
460 
,.., 0 
295 
270 
2'55 
240 
231'l 
215 
205 
195 
350 
320 
29n 
"'70 
260 
"5n 
240 
230 
220 

Special Adjustment was tormerl7 Minim.um Adjuatmant. 
ELECTRICAL REQUIREMENTS FOR 196-A AND 196-B RELAYS 

K 
i.Bo 
l'fU 
160 
, 45 
132 
, '"" 
1 25 
120 
1in 

"'"'" 225 
205 
l 87 
l'10 
, "8 
, 5() 
142 
135 , .. .., 
, 9n , ,, 
105 

98 
93 
cc 

R3 
78 

140 
132 
, 23 
l18 
, 1 () 
inn 

97 
93 
90 ., 

150 
150 
140 
130 
1 2() 
, , Cl 

100 
, no 
180 
170 
l"' 
150 

!\() 

1 "" 
1 ?.n 
120 
110 

90 
80 
75 
7() 
70 
70 
70 
70 
'7.n 
90 
80 
An ,,,, 
80 
AO 

"'" Rl'l 
80 

IN THRU TOLL CORD CIRCUITS - TOLL SWITCHBOARD NO. 1 AND REPEATER CORD CIRCUITS 
WHEN RESISTABCE NETWORK llETHOD OF TESTING AND ADJUSTING rs USED 

L 
390 
370 
350 
3M 
711 () 
287 
270 
9"" 

"A I< 

540 
510 
480 
4:50 
420 
392 
370 
350 
330 
143 
135 
126 
120 
112 
107 
109 

97 
92 

170 
1 5R 
, 47 
, "'" , "In 
19!'\ 
, , Q 

l, 2 
105 
:~>< 

?If>() 
'.'>9() 

300 
l'.8() 
l'.70 
91'.n 

250 
9".() 

420 
390 
31\CI 
330 
3:u 
9Q!\ 

270 
260 
2::>0 
J.:>U 
i4U 

130 
120 
110 
100 

90 
80 
70 

160 
150 
140 
130 
120 
11 Cl 
1 nn 

90 
80 

ITEM 
NO. 

.L .01 
l.02 
l.03 
l.1'1.4 
l {"\!'\ 

1 ()f\ 

l.07 
1- ,., 
1 ()Q 
LlO 
1-l l 
1.12 
l.13 
l , .4 
l , 5 
1 , I\ 

l.17 
l.18 
1 19 
L20 
l 21 
1 22 
1 93 
1 24 
l ?.5 
l-26 
l 27 
l.28 
l.29 
l 3£1 
1 31 
1 "19 

1 '.~"I 

, ~.4 

l .3!'\ 
1,36 
l. 37 
L3A 

_39 
An 

.t. l , -"" 1 A '1. 

l. A...ll 

, "' 
1 A" 

1.47 
l .48 
l .d.Q 
1 "" 1 !'\1 
l 59_ 
l.53 
1.54 
l,nn 
l.56 
l.57 
l 58 
1,59 
1.60 
l.61 
l.62 
1.63 
l.64 
l.65 
l 61\ 
1 "'" 1 l',Q 

1 c.a 
1 7CI 
1.71 
1 72 
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TYPE FD• 1r T ·w.~~:=a .. AC ,. .... 
C'O:NNECTION OF AC TEST .A.ND 

ClUDCY VOLTA.GE 
TEST REA.DJ. OF READJUST aJRRDT FLOlY AT ITEK 

WINDING ADJUST- REQUIREMENTS IN BUS-BAR ,~c or 'R-L RES. W-L RES. HO." 
MmT CYCLES 6-B LAllP .. R x: L 

"f D-tsu 21 2:>60 750 1140 2.01 
tlU•Di> 1,. 2170 640 1020 2.02 ,.,_ 17 lQlO 550 930 2.03 
o- > !I 710 470 860 2.04 

16 2/3 ID• )(] 3 I 5fll 420 790 2.05 
11 IO- 15 2 41 ::\An ..,40 2.06 
105- 10 11 .... 'J.An i:.on 2-07 

Teat Opr. - • 0012 Amp 110,. l:!i ,, .... "l?n t:.An 2 ,., 

Standard Re&dJ. Opr. - .0011 J.mp , , ... !lln .. , inn 'XIV\ i:.nn ? nQ 
ReadJ. N.O. - .00085 Amp 70- :>inQn UV\n 990 1'7nn 2_ 1·n - 27. n "l'U.n 712n , """ 2_,, 

- ?A"' $ :!'\n 6.50 , ::r;!\n 2.12 - 91?n ~ lt:.n 560 , ?'lfl 2 , ... 
20 - ,.RAO ~ An ~ 510 , , , n P. , 4 , - " , 1:.1:.J'\ , ci#.n .dhn ino.>n ? , !'\ , n , ""'" 1'7An .4.1 n """" !) , "' 

Windings , - 5 , 'Jilin ,.,,..,n 370 870 P. , ,, 

1n ]_ - :0 1 ?Rn 1!'i00 330 820 2- 1 A 
Series ':>- 7Yn l .. RH 330 360 :>. , Q 

so- '7ll!!'\ 900 3 5 325 2_?.n 
a ... o A•n RlO n 300 2-?1 
9 -9:> .. "" 7l'lf .,..,.., P. !)'.) 

16 2/3 ~ _, :u 
"'"" 690 5 ?t:.<; 

2 ""' , _, n!ll "'"" ·640 )fl 250 2 ?.d 
ir -110 ll!.1n i:.nn !)1\.0\ 2:1!'1 2 ? ... 

Tes.t Opr. - .0007 Amp. i1n .. 1u'.I. 4RI ir.:n , ..... 225 !) ?.:. 

Speoial Re&dJ. Opr. - .0006 Amp. , , l'i_ 1 "'" 45> " •ff 1'7!'i ?15 ? ?'7 
Re&dJ. N.o. - .000(. Amp. '7!'\,.A/'.\ lnn ,, n .4.1 n 440 ? ?.A 

J - 9: 1 in, VI 
7i' '"' 405 2 ?Cl - A C•:on 3 .n 375 ? "'" - 7 OM\ ~~· n 'J.!'\( !) ::\1 

20 - n 7 '7An l'.: 5 ::\!>!'\ 2 ... ., , .... _, 
'"" 6 700 ..,, tn """"' ., ...... 

in1<,.1.1n F. 670 ?An oan ? .,.. , _,, 11· 585 630 ??!'\ 2'15 ? ..... 
1 .. •n ''"' 590 .,,n .260 ? "'" - " 

, nn l L4 """'" 7nn ? ..... 
~ 5 75 , !'7 2 10 

"'· l'I 
? ... ., - ~ , !'\, z •n DI lJ l:i ... ., - I , ili 2 0 !) 0 !) 40 

16 2/1' - ) ,.,j !)' 0 5 0 !> Al , - !'i gm 1 1n 4'0 ') A') , ""- ,n 5 A' 1 un lL47i 

Test ·o:Pr• - .OOH .lap. ,, _, 
" i'll 7' l 411'1 ? 44 

s~ Rea4J. ·opr. - .0022 .Map. 
,, .... n i4 7 1 :~<IQ 2 A!'; 

Rea4J. :1.0. - .0017 J.mp. 7 ,_9 , .... 19 5 ann ? A« 

~ - , ,,,. , 2 4 790 2'·.47 
E - , "\Cln ., ,,.n A.nn 73C\ SJ. AO - , :inn 'n :>i.4.n F.121\ ,.. 40 

20 - ~·!(] •n 'll1·n lt'llf\ 
p ""·. , - ~· .n """ """ !) Iii , - 7~ 60 260 61X1 · 2 ;,.;, 

Windings ,, .,., , 
' 

., 980 240 O= ,. ...... 
in 115-'l 7 910 230 490 SLF.4 

Parallel 7 .... (. ~"'~ > .;ru P._5!'\ 
I'! -8 4 :no I 7o 2 M. 
.8 -~ " :> t.70 2 Ft .. 

"' - 3 w. 4.&ft. ,. .... 
16 2/3 a- .n 3.23 420 , l l ,. .... 

" - !I ,..,,,.. 95 140 2 &I\ 

I:• n :!'!Mil 70 1'11.n 9 IU 

THt Opr. - .oou .Amp. - 5 270 50 lM 2 2 ... 

speoia1 ReadJ • Opr. - .0012 .Amp. - 'n !llF.n ,,,., 11n .. ~ ........ 
ReadJ. B.O. - .oooa Amp .• - 040 690 l'.21{) 211 ... 

8 .. ~ 4 'Ii 630 inn 230 . 0 
A ~ n 4D ll'lft Hl5 21 . 
gn_o,. .. "" ;40 lAn p.n •• 

20 a11..1nn '. n ilYl , &!I i:a . 
1nn-1n!'i • '7n , .... , .. 
, n1<0. l1·n •n 4.dn , 411 1TC . 

·110-115 !in 41!\ , .In 1.6l 2-
,, 5.1 ?.n ""'' 39Ji 1'll5 , "' .P . !. 
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s:mano.a .1..ao. oaa 

EQUIVALENT AC 

CONNECTION 
Tn>E AC TEST ilD 

FRE-
VOLTAGE N. I. RESISTANCE l)'ll'lliJIREllENTS 

OF 
OF 

READJUST CURREN'l' FLOW 
QJJEBCY 

AT TEST 
ADJUST- ll 

BUS-BAR a-c or WINDING MDT REQD'IREMDTS CYCLES 6-B LAMP 
\1•L RES. 

11 
7D-HI ... Cl 

80-8!5 7f5 
85-W 725 
ll0-'510 665 

16 2/3 ~iJ-lUU 625 
100- L05 ""5 
10!5- [Tn 550 

Test-Opr. - .0012 Amp. 110- i15 fl'"' 
.standard ReadJ, Opr. - .OOll Amp , , "- 91\ An" 

ReadJ, N.O. - .00085 Amp. 75-80 ~ 
80-85 1 I! An 

85-90 i4iffl 
90-95 , '1'1n 

20 95-' nn , """ 
1nn_1nii\ , on 

.1 nF'i.~, in , ;un 

Windings ll0-ll5 ~60 
in ll -120 ~,..,_ 

Series 7 -"'" 3"-5 
!! -R!\ 3NI 
8 ..:on -fin 

16 2/3 90-95 '11\n 

a,._,"'' !>Q !'\ 
100_1n5. nnn 

infi_ Tn """ 
Test Opr. - .0007 Amp. 110- 15 

., .. ,, 
speoial Read.3 • Opr • - .0006 Amp. ,, 5- !>n 0'11\ 

Read.J. N .O. - .0004 Amp. ""- in """ 
"'"-"" F<On 
"'"-on ·~" 

90-95 451'1 
20 95-100 425 

100-105 4"'' 
105-110 '.'1'7!'\ 
ll0-115 :'155 
115-120 340 

7!5-•<r 4A!'\ 

80-R5 •"" 
85-90 Ann 

Qn-05 '1Q;, 
16 2/3 o"-1 "" '1nn 

, ""-'"" """"" , np;_,,;., ....... 
Test Opr. - .0025 Amp. ,, n_,," .,., ... 

Btanilard RelldJ • Opr. - .0022 Amp. ll5-120 '11\A 

Read.J. N.O. - .0017 Amp. 7.5-80 5"'• 
80-85 5 2 
85-90 A'117 

90-95 AA'7 
20 Qfi_, "" 4"" , ""-, "" 'Xnl! 

, ""'-,," !i175 
Windinga 110-115 356 

in ll5-l21'1 340 
Parallel 75-80 P. L'\ 

80-8.5 ,.. 
8.5-90 2 _5 
90_9-,; 21 10 

16 2/3 95-100 190 
100-1715 180 
1n5_11n 170 

Test Opr. - .0014 .Amp. ''"-''"' 165 
SpeCJial ReadJ. Opr. - .0012 Amp. 115-1 m . 160 

Read3, N.o. - .0008 Amp. 75-8n 260 
An-85 245 
85-90 2-30 
91l-Q!\ 215 

20 <lfi_, "" !>n" 
i nn.:1 n.< ~ 
, ""-,, l'I , "'" 
110-11 5 175 
,, :>-i P.n l 70 

Notes lt 2t. 11, 14 and 15 on Pages 8 and 9 apply to the above 1iable. 
Si;an11ard ACljustment was 1'ormerly .A.verage Adjustment. 
Speoial Adjustment ns 1'orm.erly JU.D1Dmm Adjustment. 

R 
ll05 
1000 

9!>/l 
OA I< 

'1An 
'1P.5 

"'""' "-"I fi 
/!rV 

2775 
2360 
2070 
1820 
16~ 

1480 
1360 
1260 
ll60 

460 
4~ 

39 
37 
35 
330 
3'" 
290 
27 
'11 
<:.A 

p;Q 

""" 
''" " 
A on 

A"" 
, '11\ 
.inn 
ol:.1"' 

""'" 5·21'1 
AQp; 
A......., 
4"" 
4"' 
3on 

&.I\ 

QI\ ..... 
.an 

""" ...,-,, 
AnC 

A'"' 
425 
Al'I!\ 

~uu 

ZHll 

265 
~DU 

~ 

2l'fl 

"n" 
195 
185 
'~"'" 
300 
~ 

261'1 
245 
230 
""" 
210 
ron 

ELECTRIC4L REQ.UIREDllTS l'OR 
196-A ABD 196-B REfJ.'!S 

IN TOLL CORD cncuns - SW!TCBBOARDS BO. l-D, Bo. 2, ABD NO. 11 
WHD RESIST.ABCJ: DTWORr JIBTHOJ> OF Tl!:S'l!DIG All]) ADJUS!DIG IS USED 

READJ. ITEM 
W-L RES. NO. 

K 
285 
255 
235 

'"" 
91'V'1 

1Q5 
1'15 
, &.I\ 

, "' 
a ~n l 
I'. ~I 

5~, 

!iP.! 
471 
AOI 
:!1'70 
340 
320 
150 
140 
130 
125 
l 2n 
, 1.0 
inn 

95 
90 
~70 ,, ..... 
!>l !'\ 
!>1\1'1 
190 
1·Rl'I 

"'" l All 
lfil'I 
, Al\ 

l !>n 
,, o 
1.05 
, 'lf 

... , 
R!'\ 

80 
75 

, ""' 
14.n 
, "'" 
l 15 
lin 
lnn 

90 
85 
85 
HD 
t!D 
OU 
75 
70 
l'>D 

DU 
1>5 
50 

10.5 
9:> 
90 
85 
80 
75 

"" 
65 
6:> 

L 
59 3.01 
54 3.u~ 

5 ;:>.u;., 
.u:n 3 .04. 
4'.'\n 3-05 

.n 3.06 

"' .07 
6 •• 08 
,fi na 
~ 1.0_ 

950 3.,, 
870 3 , !> 

790 3. l '.'\ 
730 '.'\ l A 

&.QI 3 , "' 
&.Al\ 3 l i; 

50 3.17 
56 3 ,.,,. 

18 3.19 
17 3- !>fl 
16 3-21 
15 3 P.P. 
lAI\ ?. ., ... 
, ?.5 :'I l'.4 

'""" '.'\ !>fi 
, !> 3. 2.6 ,, 3.27 
!>I; :l\ OD 
o .. ?. !>Q 

225 ?. M 
!>11\ 3 ~ 
195 3 :'IP. 
l R!\ 3.?.'ll 
175 3 "IA 
, .:,p; '.'\ ..... 
1Al'I 3.36 
:~HI 3.~'7 
'.'I'll'\ 3.~H 
'7.0F; 3,39 ...,.. .. 3.4.Cl 

""" 3.41 
""" 3.42 
!>!'\"' 3 A?. 

P.41' 3.44 
!>'.'II 3.45 
39 3-46 .... 3-47 
'.'\Al'I :'I .4A 

"""" 3 ~.<I 

"'"" '.'\ . fil'I 

l'.11!'\ ... ,., 
270 :'I ,.., 

255 3. fi'.'I 
240 3.54 
J.l'>D 3 55 
1.DO 3.56 
140 3.57 
130 3 fi. 
125 3 .5• 
120 3 .... 
, , 5 ?. "'. , , l'I '.'\ i:.!> 

105 3.63 
14.5 3.64 
135 3.65 
125 3.66 
l l 5 3.67 
, , n 3.6A 
11\fi 

:'I "'" 
l "" '.'\ .70 

Qfi 3.'71 
YO 3.72 
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UC!'IOR J.d0.;02& 

196-A .AND 196-:B Rl!!t.l.YS ll TOLL SWITCHBO.A.RD NO. 3 
'IJINDINGS .Ill' P.AllLLElo 

J.C TE::s:r Al'UI El;/.U IVALEll'.r AC TYPE OF ll'RE~CY TOI4'J.GE 
AD.nTST- REA~JU.S::ift§ FLOW ll AT N. I. RESISTANCE RJ:(ITTnEMJ!!NTS 

JlENT CYOLES BUS-BAR 
76_0/\ 
An-85 

Test Opr. - .0025 Amp. 
85-GL\ 

Standard ReadJ • Opr • - .0022 Amp. 8) lf'-95 ... _, 
ReadJ. N.o. - • 0017 .Amp. "'- 5 

5-1 0 
n.1 5 .. _, "' 
'"'-" -A5 

Test Opr. - .0014 Amp. .9n 
Speoial R_eadJ • Opr • - .0012 Amp. 20 .Q!'i 

ReadJ. N.O. - .0008 Amp. 
g .;"Inn , _,l\ii 

, ""'-11 n ,-,--n_-,-,,. 
1111._1 ?n 

!2!!! 1, 5 and l.6 on Pagee 8 and 9 app
1
l.7 to the li.boye table. 

Standard J.djustment -.a tomerl~ .&.Terage .&djuatment. 
Special .A.djustment was :rormerl.71Minima .Adjustment. 

196-E REUY 

TYPE OF AC :i:.r.::i:i: Al'lll FRECIJZNCY VOLTAGE 

A B. c 
l.1'70 b':IU 77JI 
.LUl:iO ~·ru 620 

'360 4.':IU 520 
CHU 4'41.1 430 
IS.LU ,~ ... 37n 
7DLI 35n 'Z<>n 

700 :uo 290 
655 ?Ali 91Vi 
t>l.I> ?!'i!'i .. .,., 
4[L., ~!\ '"" 
375 ""'"' 'ia11< 

345 !:iA.!11 ,.,,, 
325 9<11\ 1 .... 
305 """ An 

285 Hin "V\ 

2711 ,.,,.. 25 
255 , a.p; 115 
?An 1a.n "' 

Er.iLJ !VALENT AC 
ADJt1ST- READJUS!l' CURllENT F.LOW IN A:T N .I. RESISTANCE RECUIREMENTS 

MENT REQuIR1!24'DTS CYCLES BUS-BAR 
7l - IO 

11 - II> 

Test Ol)r. - .0025 .Amp. 16 2/3 13 ,_ 
Standard ReadJ. Opr. - .0022 Amp. or ':I -

ReadJ. N.O. - .0017 Amp. 20 '1 - 1110 
inn- [l!j 

105-110 
110-115 
115-1 M 

7!1-An 
80-85 

Test Opr. - .0017 Amp. 16 2/3 85-90 

Speoial. ReadJ. Opr. - .0015 Amp. 90-95 or n 
Rea4J. B.O. .0012 Amp. a> -- , 

" -, - ~ , - " ,-, - gr\ 

!!!.!!. l, 7 aa4 17 on Pt.gee 8 aa4 9 appl.J' to the above table. 
Standard .AAjUatmct wu fOS'Mr~ .&.verage Adjuatment. 
Special. J.djliatment aa tonu:rl::v Minimum .Adjustment. 

A 
1530 
1740 
1940 
2150 
2360 
257n 
z7·sn 
2990 
31 QI. 

!i\?.4tl 
!i\!'ia.n 
3SAn 
A,<>n 

'l!'.nn 
Aa1n 
1>130 

"""'" 0760 

BLBC!RICAL REQUIImlDTS !'OR 

B 
360 
377 
4/l.."i 

422 
A_"'Q 
A p;a_ 
474 
A.Q1 
,., " 
A.Q!; 

"''"" p;Ao; 

""'" a.,"' 
~. 

~a. 

69 
'7~ 

196-~ AllD 196-B RELAYS IB TOLL SWITCHBOABJ> BO. 3 
.AID 

l96•J: RJ:LAY Ill IJl!DDDllTK COKPOSIR RDGBRS 
1111111· USIH.llC:S DftOll . .Jml!l[OJ). Oil RS~DG JD .ID.TUHIKG IS USD 

c 
, 55 
, 22 

"" 55 
3"" 
'ZOO 

;All<p; 

, "'"" 
, l<O<I .,,," 
••<n 
,~., 

i "n" 
130A 
, A"" 
, "'"'a. 
1607 
1 a.7A 

!TD! 
llO. 

4.n1 
4.02 
4.03 
4.04-
4.05 
4.11 

_(1 

.ll • 
' .11 

. 1 (1 

11 
4.12 
4.13 
4.14 
4.15 
4.16 
4.17 
4. 1 A 

ITEM 
NO. 
5 ni 
5.02 
!Lei"' 
5 nA 

!'\ ""' 
Ii i'la. 
5.07 
5.08 
:i.09 
5.l 0 
5.,, 
5.12 

·5'.:J 3 
5 .14 
Ii -1"' 
5.lS 
5 .17 
!'>-1 A 
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SECTION A460.022 

l. Testing and readjusting shall be done 
with the standard test:tnS and adjusting 
oirouits, networks or 40 milli8111118ter 
oircuits, it installed; it not, the cur­
rent or the resistallCe values or meter 
settings specitied in the tables on pages 
3, 4, 5, 6 and 7, shall be used in con­
nection with the testing and adjusting 
circuits shown in Notes 14 to 21. 

2. Readjusting shall be done o~ when a 
1000 ohm Ward-Leonard resistance is 1n 
the ringing lead. 

3. Testing and readjusting shall be done 
onll' when a 500 ohm. Ward-Leonard resis­
tance i• in the ringing lead. 

"· Testing and readjusting shall be done 
only when a 300 ohm. Ward-Leonard ~esis­
tance is in the ringing l.ead. 

5. Testing and readjusting shall be done 
when the relay is isolated f'ran the toll 
line. The line circuit relay equipment 
shall be l.eft in the circuit that is, 
disconnect the toll line at the drop jack. 

6. In repeater cord circuits, testing and 
readjusting shall be done with the relay 
isolated f'rom its circuit. 

7. Testing and readjusting shall be done 
when the relay is isolated trom the toll 
line. 

a.· Testing and readjusting may be don• when 
the relay is either connected tu or 
isolated from the tol.l line. 

9. With the tip and ring ot either cord con­
nected to the testing circuit and the 
sleeve ot this cord connected to ground 
through 60 ohm.a the cord circuit is pre­
pared for testing and readjusting the 
relay. lb.ere repeater cord circuits ot 
the through and terainating type are in­
volved the sleeve ot the TRK & TOLL cord 
shall be connected to ground throush 60 
ohms. 

10. nth the tip and ring 01' the TOLL cord 
connected to the testing circuit and the 
sleeve or that cord conneoted to ground 
through 60 ohms the cord circuit i• pre­
pared tor testing and readjusting the 
relay. 

11. The cord circuit is prepared for testing 
and readjusting the relay under the tol­
l.owing conditions: 

Page a 
Issue 1-D 
S"t;anclard 

Cord circuits arranged to leave the re­
peating coil in on all connections ahall 
have the sleeve ot the TOLL & SUBS or 
CALL cord connected to ground throush 
500 ohm.a when testing the relay in this 
cord and of the TOLL or .ANS cord connect• 
ed to ground through 500 ohms when test­
ing the relay in this cord. 
Cord circuits arranged to cut the repeat· 
ing coil out on through magneto connect­
ions shal.l have the sleeve ot the TOLL & 
SUBS or CALL cord connected to ground 
through 34 ohms with the tip and ring 
open and the testing or adjusting circuit 
connected to the tip and ring of the TOLL 
or .ANS cord with the sleeve connected to 
ground through 500 ohms. 

12. With the tip and ring of either cord, in 
the case of throush toll cord circuits, 
connected to the testing circuit and tne 
sleeve of that cord connected to ground 
throush 60 oh.mat or with the tip and ring 
of the TOLL cora. in the case of termin­
ating or throush and terminating toll 
cord circuits, connected to the testing 
circuit and tne sleeve of that cord con­
nected to ground through 60 ohms the 
cord circuit is prepared for tes!ing and 
readjusting the relay. 

13. The cord circuit is prepared for testing 
and readjusting the relay in the cord 
circuit under the following conditions: 
Cord circuits arr&D&ed to leave the re­
peating coil in on al.l connections shall 
have the sleeve ot the TOLL & SUBS or 
CALL cord connected to ground through 
500 ohms When testing the relay in this 
cord and of the TOLL or .ANS cord connect­
ed to groQd throUSh 500 ohms when test­
ing the relay in this cord. 
Cord circuits arranged to cut the repeat­
ing coil out on throush magneto connec­
tions ahall have the sleeve of the TOLL 
& SUBS or CALL cord connected to ground 
through 34 ohms with the tip and ring 
open an4 1;he testing or adjusting circuit 
conD9cted to the tip and ring ~t the TOLL 
or ANS cord with the sleeve connected to 
ground through 500 ohms • 
. The cord aa4 position circuits are pre­
pared tor testing and readjusting .the re­
lay in the position circuit under the 
following cond1t1ais: 
The testing or adjusting circuit shall be 
connected to the tip and r1ng ot the 
TOLL or AlfS cord ot aD1' cord in the poai• 
tion w1 th the sleeve connected to ground 
throush 500 ohm•. the cord circuit talk­
ing key operated and the position circuit 
splitting key operated to talk on the 
TOLL & SUBS end of the cord. 
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14. Adjusting Network 

To Gen. 

W-L 
100(}.> 

1200:.> 

120().) 

K 

L 

1200:.> 

To 
Cord 
Ckt. 

120(k.) 

For readjust operate, the key which 
short circuits resistance K shall be 
normal so that resistances K and L are 
in the circuit. 
For readjust non-operate, the key which 
short circuits resistance K shall be 
operated. 

15. Testing Network 

To Gen. 

_L~
-c 
or 

6-B 

~ 

120().) 

1200w 

120Q..> 

R 

120().) 

16. Testing and Adjusting Network 

To Gen. 

To 
Cord 
Ckt. 

6 To 
Relay 

For test operate, the keys shall be nor­
mal so that resistances "An, nBn and ncn 
are in the circuit. 
For readjust operate, the key which short 
circuits resistance ncn shall be operated. 
For readjust non-operate, the keys which 
short circuit resistances "Bn and ncn 
respectively shall be operated. 

18. 

SECTION A460.022 

For test operate, tne keys which short 
circuit resistances nBn and ncn respec­
tively shall be operated. 
For readjust operate, the key which short 
circuits resistance ncn shall be operated. 
For readjust non-operate, the keys shall 
be normal so that resistances nAn, "B" 
and "C" are in the circuit. 

To Gen. To 
Line 

Ckt. 

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

19. Testing and Adjusting Network 

To Gen. 
170():.) / 
~~~-/ 
~iin e 
± l 

To Cord 
ar Line 
Circuit 

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

Page 9 
Issue 1-D 
Standard 
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SECTION A460.022 

20. Testing and AdJusting Network 

To Gen. 903'tl 
±l.~ 

To 
Ringer 

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

21. 'leaUy and il.1ustin.g Betwork 

10-A Potenti-
ometer 

'lo Gen. 
a-c 
or 
6-B 

JCS-6189 

'lo 
Ringer 

Var7 the potentiometer arm to get speci­
fied meter setting. This shall be done 
before the testing and a4Justing cirOUit 
is connected to the circuit under test. 

:REASON FOR lSSUE COVERING CHANGES Dl REQ,UIRDJ!iN'l'S 

1. To add electrical requirements tor test• 
ing and adjust1~ by means ot the Low 
Shunt Method. (2.08) (Previousl.7 covered 
in specification X-70329-01, Issue 2, 
Provisional). 

2. To change the amature air-gap require­
ment tram an operated to an unc>perated 
gap. (Information for w. E. COlllP&n1' 
covered by C0-110656) (2.06). 

Pa~ 10 
Issue 1-D 
Standard 

3. To add a maxllllWll limit to the amature 
travel requirement (tn:rol'!llation tor w. E. 
Ccmpany covered by C0-110656) (2.07). 

4. To specify Standard and Special Adjust­
ments in place of' Average and IUn:lmulll 
Adjustments respectively. 

5. To specit'y electrical requirements tor 
testing and adjusting by •ans of low 
shunt tor 196A and B relays in Bo. l 
toll line circuits. 
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3. .ADJ'USTING PROCEDURES 

!2.me 
Code No. 

35 

46 

220 

366-.A. 

GAUGBS 

'74-D 

Description 

Screw-Driver - 3 1/2" (Part 
of No. 221 Combination Tool) 

Wrench - 3/6" Hex. Socket 

Wrench - 3/16" Hex. Socket 
(Part of No. 221 Combination 
Tool) 

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

Bell System P-Long Nose 
Pliers - 6 l/2" per A.T.& T. 
Co. Drawing - 46-X-56 

Bell System Cabinet Screw­
Dri ver - 3 l/2" per A.T.& T. 
Co. Drawing - 46-X-40 

llest of Thickness Gauges 

TEST APP .AR.ATUS 

35-C Test Set for .Applying 
Direct Current Flow 
Requirements 

Testing and Adjusting Cir­
cuits, in Offices so 
equipped, for .Applying AC 
Requirements 

3.0l RELAY MOUNTING (Rq.2.01) 

K-l To tighten loose mounting nuts 
use the No. 46 wrench. 

3.02 COVER SPRING PRESSURE (Rq.2.02) 

ll-l If the cover springs do not have 
sufficient tension against the 

cover, increase the tension by adjusting 
the springs away frcn the coil, applying 
a lateral pressure against the springs 
with the 3•1/2" cabinet screw-driver in­
serted between the spring and coils. 

ll-2 If the cover springs have exces-
sive tension, decrease the ten­

sion by adjusting the spring toward the 
coil, applying a lateral pressure 
against the spring with the 3-1/2" 
cabinet screw-driver inserted outside 
the spring. 

11-3 Care should be taken not to in-
jure the protective serving on 

the coils. 

SEC'fiON A480.022 

CONTACT .ALIGNMENT (Rq.2.03) 

11-1 To align the contacts loosen the 
armature and bracket screws with 

the No. 35 screw-driver and shift the 
armature and bracket as required. 

3.04 TIGHTNESS OF FRONT CONTACT SCREW (Rq.2.~ 

M-l If the front contact (or stop) 
screw is not sufficiently tight 

in its bracket to hold its adjusted 
position proceed as follows: 

M-2 Remove the left armature and 
bracket screw and loosen the 

right armature and bracket screw using 
the No. 35 screw-driver. Then push the 
armature to the right with the No. 220 
wrench until the wrench can be applied 
to the front contact (or stop) screw 
and remove the screw. 

11-3 Force the threaded portion of 
the front contact screw bracket 

closer together with the long nose 
pliers as shown in Fig. 4. 

Armat'IU"e and 
Bracket Screw 

Front Contact Screw 
Bracket 

Fig. 4 - Method of Adjusting the 
Front Contact Screw Bracket 

11-4 Replace the front contact (or 
stop) screw in the front contact 

screw bracket with the No. 220 wrench 
and reassemble the armature and bracket 
by replacing the left armature and 
bracket screw and tightening the right 
armature and bracket screw. At the 
same time align the contacts in ac­
cordance with procedure 3.03. 
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SECTION A460.022 

3.05 TIGHTNF.SS OF LOCK NtlrS (Rq.2.05) 

M•l To tighten loose look nuts use 
the No. 220 wrench in combina• 

tion with the No. 35 screw-driver ex­
ercising care that the position of the 
screws is not changed. 

[3.06 UNOPERATED .Ail4A'rURE AIR GAP (Rq.2.06) 
~.01 ARilATtiRE TRAVEL (Rq.2.67) 

11-1 Unoperated .Armature Air-Gap To 
adjust tor the unoperated arma­

ture air-gap proceed as follows: Loos­
en the lock nut on the back contact 
(or stop) screw with the No. 220 wrench 
and t\irn this screw in a counter-clock­
wise direction with the No. 35 sorew­
dri ver until the .008" blade of the No. 
74-D gauge can be inserted between the 
amature and the core of the upper coil 
at the nearest point. Then while hold• 
ing the gaUge against the core of the 
upper ooi;L t·urn the back contact (or 
stop) screw in a clockwise direction 
until the armature just touches the 
gauge. If necessary turn the front con­
tact (or stop) screw in a clockwise dir­
ection using the No. 388-A wrench. 
Tighten the look nut securely and re­
move the gauge. 

14•2 .Armature Travel To adjust for 
the armature travel proceed as 

follows: Turn the front contact (or 
atop} screw in a clockwise direction 
with the No. 388-A wrench until the .004" 
blade of the No. 74-D gauge can be in­
serted between the annature and the 
back contact (or stop} screw. Then 
while holding the gauge against 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 amature 
touches the gauge. Remove the gauge. 

3.08 ELECTRIC.AL RE9.UIRDIEN'l'S (Rq.2.08) 

M-1 General Information The preaence 
ot defeots which may cause the 

armature to remain in an operated posi­
tion 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 
atop) screw. If the relay has been re­
adjusted as outlined below and the ar­
mature remains in an operated position, 
this may be due to the front contact (or 
atop) screw being dirty. If dirty,clean 
in accordance with procedure 3.09. If 
the relay fails to meet the non-operate 
requirement-the trouble is probably due 
to a defective armature tension spring. 
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M-2 The methods covered under M-7 to 
M•l2 inclusive are fpr use where 

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

M-3 After the relay has been adjusted 
to meet its electrical require­

ments replace the cover and apply the 
electrical requircents aaain to see 
that the relay still operates, non­
operates and releases satisfactorily. 

DC .ADJUSTMENT 

(To be used only where DC reqUirements 
are specified) 

M-4 Operate Failure of the relay to 
meet the operate requirement is 

probably due to the tension of the arma­
ture tension spring being too great. To 
decrease this tension, loosen the lock 
nut on the armature spring tension screw 
with the No. 220 wrench and turn the 
screw in a counter-clockwise direction 
with the No. 35 screw-driver until the 
relay just meets the operaterequirement. 
Tighten the look nut securely. 

14-5 Release Failure ot the relay to 
:meet the release requirement is 

probably due to the tension ot the ar­
mature tension spring being insufficient. 
To increase this tension, loosen the 
look nut on the armature spring tension 
screw with the No. 220 wrench and turn 
the screw in a clockwise direction with 
the No. 35 screw-driver 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.og. 

K-6 In general the armature tension 
should be as great as poasible, 

consistent with meeting the operate re­
quirement reliably. 

AC .ADJ'tS'l'KDT 

11•7 The following :methods are to be 
emplo78d in conjunction wit~ the 

m1111ammeter. low shunt or network ad­
justing circuit. 

11-8 With the relay adjusted mechani-
cally ill accordance with prooed­

ur• 3.0l to 3.07 inclusive, connect the 
relay circuit to the adjusting.circuit 
and adjust to meet the eleotrioal re­
quirements as follows: 

TCI Library  www.telephonecollectors.info 



SECTION A450.022 

3.08 (Continued) 

1. 

~erate Loosen the lock nut on 
~e armature spring tension screw 

with the No. 220 wrench and while inter­
mittently applying the operate current, 
slowly turn the screw in a clockwise 
direction with the No. 35 screwdriver, 
thus increasing the tension on the 
spring until the relay just fails to 
operate. Then reduce the tension of 
the spring by slowly turning the screw 
in a counter-clockwise direction until 
the relay just operates satisfactorily 
and then decrease the tension slightly 
by turning the screw·in a counter-clock­
wise direction approximately 1/16 ot a 
turn. Tighten the lock nut securely. 

M-10 Ii' the relay operates satisfac-
torily but the relays associated 

with the relay under adjustment do not, 
check to see ii' they are in adjustment 
and it they are not, readjust them. 

M-11 Non-operate Now apply the non-
operate current and it the relay 

does not operate the relay may be con­
sidered in proper adjustment, Ii', how­
ever, the relay operates, increase the 
tension oi' the al"ID.ature tension spring. 

To do this, loosen the lock nut on the 
al"ID.ature spring tension screw with the 
No. 220 wrench and turn the screw in a 
clockwise direction slowly with the No. 
35 screw-driver until the relay does 
not operate. Check that the relay and 
the associated apparatus functions when 
the operate current is applied i'or ap­
proximately one second. 

M-12 Replace the relay cover and 
again check to see that the re­

lay operates, non-operates and releases 
satisfactoril.¥ as indicated by the oper­
ation ot the associated apparatus. Al­
though no release requirement is speci­
fied tor these relays when adjusted on 
AC, they should release on open circuit 
after the current has been disconnected. 
Failure to do this may be due to the 
front contact (or stop) screw being dir­
ty. Ii' dirty, correct in accordance 
with procedure 3.09. 

3.09 CLE.Al'i!NG (Rq.2.09) 

M-1 Clean the contacts and other parlB 
in accordance with Section 460.005 

covering cleaning oi' relay contacts and 
parts. 

REASON FOR ISSUE COVERING CHANGES Df ADJ'IETING PROCEDURES 

To change the following procedures: 

3.04, )(-2 Removing front contact screw 
trom bracket • 

3.06, :U:-1 and 'Un.operated Armature Air-
3.0'1, M-2 Gap - Use oi' '14-D gauge. 

.APPROVED: 

Bell Telephone Laboratories, Inc. FAC 6-28-29 
Department of Development and Research SPS 8•1-29 
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