
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. GENER~L :

1.01 This section covers 196-type relays. 1

(

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.o3 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.o4 Operate (DC): A relay is said to ~
crate—~ 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 re-—
lease if the armature moves from the

operat~o’sition 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 ~
crate, if when current is connected to

its winding the armature moves sufficiently LOCK

to cause the associated relay or relays to FRONT cONTACT

function. SCREW——

FRoNT COVER

1.o7 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 relay contacts
and parts.

2.03 Cover Spring Pressure: The cover springs
shall+,ave sufficient pressure against

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

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

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

n “
,7.,

////

L._. (A)

Fig. 1 - Ccntact Alignment

2.05 Tightness of Front Contact Screw - Fig.—.
2 (A): The front contact for stop)

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

Nun —

(eJ-

–(A)

7

2.02 Relay Mounting: Relays shall be fas- COVER
SPRING -.-1

tened securely to the mounting plate. ““6”’’2’’:5AND ]]
This shall be chacked for by grasping the
relay firmly at the points marked X in Fig.

BRACKET 5CREWS

2 and applying a vertical and a horizontal
BACK CONTACT SPRING

pressure to the relay. Do not attempt to

turn the relay. Gauge by feel. Fig. 2 - 196-Tvpe Relay.

& American Telephone and Telegraph Company, 1962
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SECTION 040-227-701

2.06 Tightness of Locknuts

(a) Fig. 2(B) - 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 BRIOGING
BRACkET —

SIOE BRACKET
SCREW—

Fig. 3 -

I--:’CKNUT
~ sCREW

~<A,

Locknut and Screw Located
Behind the Armature

2.07 Unoperated Armature Air-Ga~ - Fig. 4(A) :
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 stop) 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 (c),
all relays shall meet f%e electrical

requirements specified on the circuit
requirement tables.

Note: The requirements designated Spe-——
cial in the Type of Adjustment column

!3
~~1’$8‘1

:1

:’; ‘1
‘ ‘“ “TO!‘

Anntiture Spring
Tension Screw

Armature
‘l%usion Spring

Fig. 4 - L!noperated 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
te required to maintain the adjustments.
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 .{oltagetest set is to be used and (2)
AC volt?ge requirements are not shown in
the circuit requirement table the AC
voltage requirements specified in the
tables on pages 9, 10, 12 and 13 shall be
used.

~c) 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 item 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.
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1SS 4-D, SECTION 040-227-701

oIfNBoTxOR
0?

~INDIK)s

lllndi~a
in

Series

Windingfl
in

Parallel

TYPB
or

AIUUST-

Standard

Speoial

Standard

Spooial

AC TEST
AND muu’us’r
cuRRENr FL@/
RJSQUIIUMENTS

Teat Opr.
.0012 &p.

ReadJ. Opr. -
.0011 Amp.

ReadJ. N.O. -
.00085 Amp.

Teat Opr. -
.000’7 Amp.

Readj. @r. -
.0006 Amp.

Readj. N.O.-
.0004 Amp.

fist *r.
.002s &p.

Readj. Opr. -
.0022 AnIp.

Readj. N.O. -
.0017 Amp.

Teet Opr.
.0014 hp.

Readj. Opr. -
.Oou Amp.

ReadJ. N.O. -
.0008 Amp.

FRx-
QUIWCY

VOLT

IN AT

CYCLES sus-

G-
s-

90-

16 2/3
l%
1o5-
11o-
115-
75-
80-
8s
90-

20 95-

1o5-

liL-
75-
80-
B5-
90-

16 2/3 95-
lcO-

11o-
115-
7s
80-
85-
90-

20
Jr-

11::

75-
80-
85-

16 2/3 E

1o5-

11

m?

80-
85
90:

20
1%:
1o5-
11o-

72
80-

90-
16 ?./3

lb?
1o5-

11s-

80-
8S

80

1o5-

11=

nges



SECTION 040-227-701

CONNECTION
OF

WINDI?ZX3

Wnd.ings
in

Jeries

——

Windings
in

Paral101

TYPE AC IWT
OF

AtN’UST-

Smndard

.sSecid

Standard

Spooial

AND R2AINUST
CURRENT F’Low
REVJIREXENTS

Test Opr. -
.0012 Amp.

Readj. Opr. -
.0011 Amp.

ReadJ. N.O. -
.000s5 Amp.

Test Opr. -
.0007 Amp.

Readj. Opr. -
.0006 hp.

ReadJ. N.O. -
.0004 Amp.

Teet Opr. -
.0025 Amp.

Readj. Opr. -
.0022 Amp.

Fteadj.N.O. -
.0017 Amp.

Test Opr. -
.0014 Amp.

Readj. Opr. -
.0012 JUIlp.

?.eadj.N.O. -
.0008 Amp.

L?RE-
2UENCY
IN

CYCLES

16 2/3

m

20

16 2/3

20

16 2/3

20

—.—

— .
I EQUIVALENTAC

—— ..—~-..__

- 1, 2, 10, 14 ●ml M on Pages 10 and llapp>y to the above table.
StandardAdjuatanentvtaefomerly Average AdJ!mtment.
Speoia.1AdJuatmant me formerlyMinimum Adjuatmnt.

KLEcTftICALREC?.llIUX~SFOR NOS. 196-A AND 196-B REIAYS
IN T2%!INAT1NG OR TFEKlAND TEIWNATII’GCMD CIRCUITS - TOLL SWITCHBOARDNO. 1

h’iWlRESISTANCENB’lWCRKMETROD OF TESTIIG AND ALb7VSTIlU)1.SUSED



1SS 4-D, SECTION 040-227-701

I 1 BQU133U.NNTAC I f
TTm

mOL-
AC T2S

AND REAIUUST
CURRENT FLow
RIWJrRPxmrs

FRE-
VOLTAGB

N.I. IU!SISTANCBREQUIR2MXNTS
Q.u#cY

AT
T2sT R2ADJ. ~

N
CXCL2S KIS-BAR W-L RtS.

~ 11.1

-CTION

wxNLFrGs

6 i 7
Test Opr.

.0012 A&.
Reaclj.Opr. -

.0011Amp.
Readj. N.O. -

.0008sAmp.

Standard

Speoial

windings
in

series

16 2/3 ~-

reat Opr. -
.0007 Amp,

?eadj. Opr. -
.0006 AIIP.

Readj.N,O. -
.0004Amp.

5
..—-

20 25-100

1

7

0

16 2/3 9

;

——

Teat Opr. -
.0025AJnp.

Readj. Opr. -
.0022 Amp.

Readj. N.O. -
.0017 Amp.

Standard

420

Windi~e
10

Parallel

16 2/3 E

Spaoial

I’eetOpr. -
.0014Amp.

wadj.Opr.-
.0012AOp.

?oadj. N.O. -
.Ooos&p.

20

I 1
Notes 1, 2, 1 ,,14 ad L5 on Pagae 10 ati ‘

StmMard Adjutment wae fomrly A?erage Adjuatmnt.
3peoialAdjustmentwae fomerly Minimm Adjustment.

apply to tk abore table.

~TRIML m~l% ~ NOS. 196-A AND 196-B R~YS
mgu~o~(mm - ~OARDS NO. l-D, HO. 2, AND NO. 11

~ MTWOD OF TMITIm AND AWfmTIl@3 IS USm)

JQ@8

k

k
.,



SECTION 040-227-701

m OF
ALITUST-

Standard

Speoial

NOS. 196-A ~ 196-B RELAYs IN TOLL SiiITMBCikRD NO. 3
‘ifINDINGSIN PARALLEL

I I
AC TEST AND

READJUST C~ FLOW
REQUIR~lNTS

Test Opr. - .0025 Amp.
Readj. Opr. - .0022 Amp.
ReadJ. N.O. - .001’7Amp.

Test Opr. - .0014Amp.
ReadJ. Opr. - .0012 Amp.
Readj. N.O. - .0008AmP.

nlEqJM’JcYVOLTACE EQUIVALENT AC
Ix AT

ITIM
.N.I. RESLST.k!!JCEREQUIREMENTS NO.

CYCLES Bus-BAR A B c

75-00 1170 690 760 4*O1
80-83 1260 570 620 4.02.
85-90 960 490 520 4.03.

r -10-95 870 440 430 4,04,
)5-100 810 380 370 4.05

,1UO-105 750 350 320 4.06-
105-110 700 310 290 4,07,
11O-1M 655 250 4.08.
115-120 615 % 230 4*O9
75-80 405 29‘ ..-,fi . ,n
80-(=5 375 265 I 195 :4-11
85-vu a*2 I G*S L/u *.L2
QO-95 325 2a3 155 4.13
)5-100 305 205 140 4.14-
m .nc 0m. 1 , C3fi . rlfi A %C

,J 1 GGU I*.AUJ

.— --- —.- ___

. -a , “.e , ,-..= t
-

r .“n .>

20 3
Tw -J.uLlI Gw Avu Am ‘toAd
-lm-llo 270 175 125 4.16,
110-115 I 255 165 115 4.17
115-120 240 160 100 4.1aA

Notes 1, 5 and 16 on Pages 10 and 11 apply to the above table.

standardAdjustmentwas formerly AverageAdjustment.
speoialAdjustmentwas formerlyMinimum Adjustment.

TYPE OF
AIXTUST-
MEr?l!

Standard

Speo lal

AC TEST AND
READTUSTCURRENT FLOW

REQUIREMENTS

Test Opr. - .0025Amp.
Readd. Opr. - .0022Amp.
Readj. N.O. - .0017Amp,

Test Opr. - .0017Amp.
Readj. Opr. - .0015Z.
ReadJ. N.O. - .CX)12AMP.

Notes 1, 7, 17 and 24 on pages 10,

NO. 196-E REIAY I
FREQUENCY VOLTAGE EQUIVALENTAC

IN AT ,N.I.RESISTANCEREQUIREMENT’SIF
CYCLES BUS-BAR A B c *

75-80 15xl 1055 5.01
80-85 1740 z; 1122 5.02
85-90 1940 405 1188 5.03,

16 2/3 90-95 2150 422 1255 5.04
or 95-1oo 2360 439 1322 5.05
z) 100-105 2570 456 1338 5.06,

.105-110 27EII 474 1455 5*O7
11O-1U5 2990 491 1522 5.08
115-120 3190 518 1588 5.09
75-80 3240 405 1110 5.10>
80-85 3560 520 1181 5.11
85-90 3880 545 1252 5,12

16 2/3 90-95 4180 590 1323 5.13
or 95-1oo 4500 615 1394 5.14
20 100-105 4310 640 1465 5.15

105-110 5130 665 1536 5.16
0-115 5450 690 1607 5.17

115-120 5760 725 1678 5.18

I 11 and 12 apply to the abwe table.

standardAdjustmentwas fOrmerlyAverage Adjustment.
SpeoielArljuetmentwa@fOr*rlY Minimum Adjustment.

ELECTRICALRECJJJRFMENTSFOR
NOS. 196-A AND 196-B RIZAYS IN TOLL sWITCHBOARDNO. 3

AND
NO. 196-I!RE3AY IN INTE=DIATE RINGERS

WHIUVRESIS’I!ANCENE’lWORKblE’XHODOR TESTING AND AINUSTI~ IS USED

Page 6



lp’-
. ..

-a

I I

+--+”””RELAYjnrnrbF SIXIES

196A,
196B Series 1 b?F

5;y----
196G’

i
1

‘96A’ Parallel No

-1+

L96B Series
L96F) Series Condense]
L96G

~~

L96A — —
.96B Series 1 MF

T_T
96A,
96B Seriee 1 MY’

H“-”

TYPEOF

No. 1
Toll
—.—_

No. 1
Toll

No. 1
Toll

No. lD,
2 end 10

~o. lD,
2 and 10

to.11

Jo. 11

d

ro. 11

I I I kc..-
FRx- ILl

TYPE OF QuENcy CURRENTC;N
TYPE GF AKkTUST- IN Test UG

_4LK2!K... T CY ‘ESc Over. Oper.

Cord Standard ~12; ‘3 .0012 .00M

Special -l~z .00;, ,oo~~
—

Cord I H16 2/3
Standard ~. .0025 .0022

~’Special 16 2 3 .00141.00L2
———

‘t

——
Line

Standard .0025 .(X)22

--&- 1~~L3T 0014 ‘OO;
cord

t----i

16 2/3
Standard .0012 .0011

20
———

~ 2/3
Special .0007 .0006

20

Stmdard
16 2/3

;ord .0025 .0022
20

Special .16 2/3..0014 .oo12

:Ord 16 2/3
ind Standard .00I.2.0011
‘osftion 20

Speoial 16 z13 .0007 .0006
2
1602/3

;ord Standard .0025 .0022
md 20
‘oaltion

Speoial .16 :/3. .0014 .0012

Standard Z.
.ine

.0025 .0022

Special .0014.0012
r ,

1 1 1 1
‘or the notee referredto on theabovetable.
Irmerly average ad$uv~ent.

E!iEa39
ee Pagee 10, 11,end 12

StandardMJustment wae 1
SpealalAdJue~ent was formerly Minimum AdJuatanent.
# Meter Setting veluee ehell be ohoeen to Oonfom to th partloul~ value of eh~t resietmoe In the testing or ad$le~
lug Olrouit.



RELAY CQNN. OF

196A Parallel
196F Series

i
196E Series

196B Parallel

196G Series

SERIES
-

31&?

4 w

3 MF

TYPE U TYPE OF
CIR(XIT

Relaying,
Intermediate
m Tennlnal
Ringere ati
Signallilg
Slrcuits

Intermedlete
Ringer

Relaying
Ringer

P .—. . . . . . . . . .

iLlltT cYcI@S Oper Oper. N.0,

16 2/3 l-+
Standard .0025 .0022 .00:

20 w.J

16 2/3 A

Speoial ●G-(* .-.0014 ●001.2.0008 .O1<.! ,
20 .ln

H16 2/3 II 1+
Standard .002

20 II 1+

16 2/3
Special 1=

.:.0017 .0015 .Ooli? ,

See Pages 10, and 12 for the notes referred h on the above table.

Standard Adjustmentwas formerly Average Adjustment.
Special Adjust-nt was formerlylilnlmumAdjustment.

f Meter 00ttiUgYalwS shall be chOSOn to conform to the particularvalue of shunt resistance in the testingoradJust-
ing clrouit.

ELECTRICALREQUIREMENTSFOR NOS. 196A, 196B, 196E, 1963”AND 196G RELAYS IN RINGER CIRCUITS
ViIiENK)W SRUNT METHOD OF TLSTING AND ADJUSTING IS USED



1SS 4-D, SECTION 040-227-701

Coml .
delay of Series
Code Wdg. Corm.

196A Parallel,

196F Series 3 lt.F.

.lw??_ Ha 1000OU
and

196Q Series 3 M.F.

EEFI==13’”F”
in Use
196A, dep.
196B Front series
Cont. not

coil
vidgs.

in Use
196Ji,
196!3Front para~~e~ ~~;
Cont. not
,in Use

i~dgs.

196.F.,
;::’ F;:% Series.
In Use
196A,
1965 Front p
Cont. not arallel 3 E.F.

.inUse
196F,
196G ‘rent beries
Cont. not
in Use
196E Front
Cont. in Parallel 3 U.F.
‘use
~96G Front
Cent.lnUeeSerie8

196E ‘heries 4 M.F.

I I
196iJ Series 1OOOO(J

& 4 LLF.

Type
of
Swbd.

—-

!Jo.1
roll

40. 1
roll

Jos. lD,
10, 11,
md No.:
roll
Jos. lD,
10, 11
md Iio.2
roll

Vos: 11
md No.3
roll

Type
Or

Circuit

iielayingi-lingers,
Full Period Telk-
lng Slgnalllng
Circuits, 1000-20-
Int. Ringers or
20- D-C
Signaling Cir-
cuits
1000-20” Int.
Ringers

Cord or Inter-
toll Trunk

Cord or Inter-
toll Trunk

Cord or Cord and
Position

Cord or Cord and
Position

Intertoll Txunk

F.elayingRinger
mad biiSO.

Intermediate
Ringers

Interinediate
Ringers

Type Freq. T & d Leads lioteg
of in Test deed.j. 25,26,

Adj. Cyc18s Opr. Opr. IN.O. 27

16=2/3 5.0 4.0 ●2.8
‘td” 20 7.0 5.5 3.5 30

Spl. :;-2/3 2.3 109 1.0,
3.2 2.4 1●4

++i--t- ‘0020002
btd. 16-2P. 10*O 8.5 6.0

15●o 12.0 8.5 225
16-2/3 5.5 4.0Spl. -Z. ●

. 3.’?

16-2/3 5.0
Std. 20

4.0 2.8
7.0 5.5 3.5 30

16-2/3 2.3 1.8Spl. ‘m 3.2 2.4 1:4

TTT-T-T

16-2/3 12.0 9.5 4.0\Std. ~~. 16.0 1305 1 6,0
16-2/3 8.5

225
Spl. ‘20 ● 1.5

12.0 J.: 1.8

Std. ‘;:-2’3
.

3.1 2.4 1.6
16-2/3 1.6 1*4 1.1

30
Spl. a 1.8 .5 1*2
Std. %-2’3 ‘27.0 23.5 19*O 225

‘:Incircuits not equipped with test jacks, the 20-cvcle SUDDIV shall be furnished
through a 77A or 67C repeating coil, or its equivalent. “’ “

A-C VOLTACE REQUIREbG31JTEi

FOR RELAYS IN COmINJLmON WI’EIO!MER APPARATUS

Page 9



SECTION 040-227-701

A-C Test end Shunt
Readj. Req. Res.

lieter SettingVolts See
Corm. Type Type Freq. Across delay ;idg.liotes

delay of of of in Test iieadj. 25,261
Code wdg. Circuit Adj. Cycles Opr. Opr. N.O. 27

196A, Ringer end Slgnalllng Std. 16-2/3 18.5 16.5 11.O,
196B Front Circuits, Intertoll 20Series Trunks, Cord end Cord 22”5 1;”5 13”5 2i,5
Cont. not In Use 16-2/3 10.0

end Position Clrc~its Spl. 20
196A,

11●5’ 9.0 5.5

196B Front Parallel Ringer end Slgnalling 16-2/3 10.5 8,5
Cont. not in Use Circ~its, Intertoll Std. ‘m
196F

11.5 9.5 ;::” 225
Trunks, Cord and Cor~ 16-2/3 5.0 4.0 2.5

196C’Front Series and ?osltion Circtiits Spl. 20 6.0
Cont. not in TJse

5*O 2.8 3°

196B
Front Gent. ParaLlel 16-2/3 27.5 22.5 9.0
in Use Relaying,Ringer Std. - Z.

196c
. 25.0 lQ~

and Misc. 16-2/3 19.0 16.0 225

Front Cont.
3.2

Serle.9 Spl● ‘ 20
la Use

22.5 19.5 3.8

Std. 16-2/3 5.5 4.5 3 2
196s Series IntarmedlateRingers 6.5 5.5 3:8, 30

Spl. %2/3 3.5 2.8 2.2,
20 4.0 3.3 2.5

NOTES

The above requlrsmentsshall be used when the circuit does uot
show the seriae connections (particularcircuit connections)
covered in the precedin<table, or for locating trouble,

A-C JloL~E ~Q~~S

FOR RELAY WINDINCS ALONE

1. Teeting and readjusting shall be done
with the standard testing anded~usting

circuits, networksor AC milliemmaterCIF
ouit~, if i=taltid; if not, thecurrentva-
lues rmter settings or resistancevalues,
epec~fledIn the tables on pages 3,4, 5, 6,
7, 8, 9, and 10 shall be used in connection
with the testing and adjuetl~ circuitsebwn
in Notes 14 tc 27.

2. Readjustingshall be dona only when a
1000 ohm Ward-Leomrd resistance ie in

the ringing lead.

3. Testing and readjusting shall be dom
only when a 500 ohm Ward-Leomrd msls-

ante is in the ringing lead.

4. Testing and readjusting shall be dona
only wtsn a 300 ohm Ward-Leonerdneaist-

anoe is in the ringing lead.

5. Testing and readjusting shall be done
wbn the relay is ieolated fromthetoll

line. Tim line cirouit re>y equu;migt
etmll be left la the oirouit,
dlsconneotthe toll line at tlm drop jack.’

6. In repeater cord oirculte,teistingandre-
adjuatingshell be done with the relayi-

solated from ite circuit.

7. Testingand readjustlx shall be don$
wkn the relay 1s isoLitedfromthetoll

line.

8. Testingand read~ustlngmay be dona w~n
the relay 1s either oonnectedto or ieo-

lated from the toll line.

9. With the tip and ring of eitheroordoon-
nected to the testingcircuit and the

sleeve of this oord oonneoted to ground
through 60 ohms the cord circuit is pre-
pared for testingand readjuetl~ therelay.
Where repeater cord cirouitsof the tbro~h
and terminatingtype are involvedtiesleeve
of the TRK & TOLL aord shallbe comected to
ground thro~h 60 ohms.

10. With the tip and riw of the TOLL cord
connaotedto tlm testixg c~cuit endtb

sleeve of tkmt cord connected to groumi
through 60 ohms the cord olroultisprepared
for teeting and readjustingthe relay.

11. The cord oircuit 1s prewred forteeti%
and readjustingthe relay under thefol-

10W1W conditions:
Cord oircuitearranged to lea~e tIm repeab
ing coil in on all oonneotiona shell lmve
the sleeveof the TOLL & SUBS or CALL cord
comected to ground thro~h 500 ohms w&n
testicg the relay in thie cord and ofthe
TOLL or ANS cord conneotedtoground thro~b

Page 10



1SS 4-D, SECTION 040-227-701

500 ohms when testingthe relayinthiscord.
Cord oirouitsarraxged to out the repeating
coil out on ttmoughmagneto oonneotionsshall
have the sleeveof the TOLL & SUBS or CALL
oord oonneotedto groundthrough34ohmswith
tlm tlp ard ring open ad the testingorad-
#usting cl.rouitoomeoted to the tipand ring
of the TOLL or ANS oordwith the sleevuoon-
neoted to ground through500 ohms.

U. With the tip and ring of altheroord,in
the ease of through toll oord circuits,

oonneotedto the testingcfioultendthe sleeve
of that cord conneoted to ground through60
ohme, or with the tip and ring of the TOLL
oord, in the case of tenninethg or through
and tennirntlngtolloordclrouits,comeot-
ed to the testlrg ciroultand the eleeve of
that oord connectedb ground through~ ohms,
the cord ciroultie preparedfor te~tlngand
readjustingthe relay.

13. The cord ciruuit is preg!aredfortesting
and readJuatlngthe relay in the oord

oirouitunder the followingconditions:
Cord okouits arranged to leave the repeat-
ing ooil inonall connations shallhavethe
sleeveof the TOLL & SUBS or CALLcmmloon-
rnotedto groundthrough500 ohms when tesb
ing the relay in thie cord and of the TOLL
or AIC3 oord oon.neotedto ground through 500
ohms when tastingthe relay in this cord.
Cord oi.rcuitsarrangedto out the repeating
ooil outon throughmagneto conneotlonsshall
lmve the sleeve of the TOLL & SUEISor CALL
oord conneotedto ground through34ohmswith
the tip and ring open and the testingorad-
justingclrouitconneotedtothe tip and rh%
of the TOLL or ANS oord with tlwsleeve oon-
neoted to ground through500 ohms.
The oord and positioncticuitsare prepared
for testiw and readjustingthe relnyinthe
positioncircuitunder the followingcondi-
tions:
The testing or adjusti~ oircuit shall be
oonneotedto the tip and ring of the TOLL
or ANS cord of any cord in the positionwith
the sleeve oonneotedto ground through 500
ohms, the cord oirouittelkingkey operated
and the positioncirouit srlittingby oper-
ated to talk on the TOXJ,k SUBS end of the
oord.

14. Adjusti~ Network

A
12(X2J 120h 4

K

I
lbCen

I

?or readjust operate,the key whioh @hort
oireuits reaietaneaK shall be nomal so
tbt resietanoee K and L are in the olr-
Ouit.
For reedj ua t noa-operate, the key ~ich ehort
olrouitsresistanceK ehall be operatid.

15. TootingN;twork

I No,

lbGem B-c
k

I.$_ :W,cord

6:B
Ckt.

w-L
100W 120@ 120&

16. Testingand Addusting Network

120Gd
l%k (A)

n
A (B)

lbCan. (b

(c)
,

.120Q0
t

U
[

2

1

6~
Relay

‘5

For test operate,the keys ehall be normal so
that resistances“Aw, ‘B” and “Cw are in the
Ohouit.
For readjust operate,thekeywhiohshortoir-
ouits resistance‘Cm shallbe operated.
For readdustnon-operate,thekeyatioh ehort
cirouitresietanoea “B” and “C”reepeotively
shallbe operated.

17. ‘resting and Adjustiw Network

No.
8-c n n
or
6-B

i
(A) (B) (c) 700Q0 400QJ

* 1$
<

To ‘can. 1330*1% < ml
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SECTION 040-227-701

For test operate, the keys which short Olr-
mlt resistances “B” ati “C” respectively shed
be operated.
For readjustoperate, the key whloh short
oirouitsresistance “C” shall be operated.
For readj~t non-operate, the keys sha 11 be
normal so that resistances “A”, “B” and “C”
are in the circuit.

18. Testin% and AdjustingNetvmrk

NO. 67-C
Repeating
coil

1
No. 1O-A Poten-
tiometeror
equivalent~

,/

/ -0-4M.A.
2

KS-6189

1 m
- Line

170Cko Ckt.

1 ,

8hunt
Reaia-
tenoe
* 1$

*

Vary the potentiometerarm to get specified
meter setting. This shall be done before the
teeting end adjustingcircuit is connected
to the circuit under teat.

19. ‘restingand AdAustineNetwork

No. 1O-A Poten-
tiometeror
equivalent

d\

‘1 la;+

M.A.

W-L
30& K8-61S9

To OQ.
To Cord

170(ko
or Line

+ 1 :1

Circuit
8hunt
Reaia-

or-R@3r

tame
* 1$

Vary the potentiometerarm to get speoified
meter setting. This 8hall be done before
the testing and adjustingcirouiti800nneot-
ed to the oircuit under test.

20. Teetiw and AdjuetiM riotworq

No. 1O-A Poten-
tiometeror
equivalent~

/

~- “ ‘v
M.A.

W-L
5oCLl

T

62~
KS-6189

ToWm.
170&

‘lb
9oh Ringer
i 1$

Vary the potentiometer arm to get epeoified
inter setting. This shall be done before the
testing and adjusting ctiouit is oonneoted
to the cirouit under teat.

21. Teeti~ and AdjustingNetwork

No. 10-A Poten-
tiometeror

rl?lm
I

‘moan No
J !&
1700m 133Ch) Ringer

8-; * 1$

6%

f ,1
VarY the potentiometer am ta get speoifled
meter setting. This shall be done before the
teetingand ad~ustiogcirouit 18 oonnected
to the cirouit under test.

22. These values apply when the strappinga-
round the 10,OOLIOresistance in eeries

with the relay under test has been removed.

23. Theee values apply when tlm strappinga-
rcmnd the 10,00Cm reslstenoein serles

with the relay under test has not been r-
moved.

24. If the strappingaround the 10,OOQD re-
sistance in eeries with the relay under

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

25. These shunts facilitatetki testing cm
read~uetlngof a group of re~ys by sta-

bilizing the test oirouit output and making
it unoeoessaryto reestablishthe test cti-
ouit output voltage for each relay. Whm a
test cirouit is used tlmt Lenot equippedwith
the shunt resistanceepeoified, the voltage
valus must be reestablishedfor each relay
tested or readjusted.
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26. Testing and Adjusting Network

Potentiometer
In Test Set

7

Connect the network to the line to be teatad.
Operate the speolfied shunt key and edjust
the potentiometer sliders to get the apeoi-
ried meter settings. (This cirmilt arrange-—
ment Is used in the J68602AJ test Set.)

27. Testing and Adjusting Network

5,u. To Line
Circtiit

I L3~6026 (

Connect tb network to thellne to betested.
Operate a test key of the 35 type test set
and vary the associated resistance slider to
get the specified meter setting. (This cir-
cuit arrangement 1s used in the” J6S602AE
test set.)

~. ADJUSTING PROCEDURES

3.001 gist of Tools, Gauges and Test

Apparatus

Code No. Description

Tools

46 3/8” Hex. Single-end Socket
Wrench

72 Combination 5/32” and 3/16m Hex.

Double-end Socket Wrench and
Screwdriver

388A 3/16” and 1/4” Hex. Open Double-

end Offset Wrench

485A Smooth Jaw Pliers

KS-6854 3-1/2” Screwdriver

EWi3!?2

74D Thickness Gauge Nest

1SS 4-D,

Test @m rat us

35 Type Test Set

J68602AH Test Set

J68602AJ Test Set

3.01 Cleaninq ‘(Rq.2.01)

SECTION 040-227-701

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

contacts and parts.

3.02 Relay Mountl~ (Rq.2.02)

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

3.03 Cover Spring Pressure (Rq.2.03)

(1) If the cover springs do notlwe suf-
ficient tension against the oover

inorease the tension by adjuetin6 the
spri~s away from the ooil, applyi~ a
lateral pressureagainsttb springswith
the KS-6@4 screwdriverinsertedbetween
the spring and coils.

(2) If the aover springs have exemsive
tension, deoreasethe tensionbyad-

justlngthe spring toward the ooil, ap-
plyiw a lateral pressure against the
sprl~ with the lLs.6~4 screwdriverin-
serted outsids the spring.

(3) Take oare not to injuretheproteot-
lve Berving on the 00IIs.

3.04 Contaot Alignusnt (Rq.2.04)

(1) To allgo the contsots loosen th
azmatureand bracket sorews withtb

XS-6854 screwdriver and shift the an6a-
ture and bracket ae required.

Armature and
Bracket Screw-1 v

Fig. 5 - Adjusting the Front
Contact Screw Bracket
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SECTION 040-227-701

3.05 Tightness of Front Contact Screw
(Rq.2.05)

(1) If the front contact (or stop) screw
isnot 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)

(1) 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 196A, 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 u~il 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. After checking to see

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 tim$
align the contacts as covered in 3.o4.
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 196C

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.

[

3.07 Unoperated Armature Air-GaE (Rq.2.07)
3.08 Armature Travel (Rq.2.08)

(1) 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

armature trav~,l proceed a:; follow:;:

Turn the front contact (or stop) screw
in a clockwise direction with the No. 388A
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1SS 4-D, SECTION 040-227-701

wrench until
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 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 armature
touches the gauge. Remove the gauge.

3.09 Electrical Requirements (Rq.2.09)

(1) 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 Adjustment (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. 72 tool “until the
relay just meets the operate requirement.
Tighten the lock nut securely.

(5) 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

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 Adjustment

(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 decrease the ten-
sion slightly by turning the screw in a
counter-clockwise direction approximate-
ly 1/16 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.

(11) Non-operas 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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SECTION 040-227-701

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-

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.
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