
BELL SYSTEM PRACTICES
Plant Series

SECTION 040-218-701
Issue 3-D, october, 1954

AT&TCo Standard

‘t

RELAYS

89, 101, AND 172 TYPES

REQUIREMENTS AND ADJUSTING PROCEDURES

1, GENERAL

1.01 This section covers 89-, 101-, and
172-typerelay8. 101-typerelays,

except Nou. 101H and 101K relays,arepart
of 163-typerelays.

1.02 This section is relneued to’revise
and amplify the electrical$equlre-

menta and to rev18e the list of test
apparatus. Detailed reaaons for reissue
will be found at the end of the section.

1.03 Referenceshall be made to Section
020-010-711for additionalinformation

necessaryfor the properapplicationof
the requirementslistedherein.

1.04 Asterlek: Requirementsare marked
1th an Esterisk (*) when to check

for th~m would necessitatethe dismantling
or dismountingof apparatus, or would
affect the adjustment involved or other
adjustments, No check need be made for
these requirementsunless the apparatus or
part is made acceealblefor other reasons
or its performance Indlcatea that such a
check Is advieable.

1“05 %%%$!#ze~~~~$t ~~~na~~~~~~-
shall move sufficientlyto m;ke the front
contact reliably.

1.06 Nono crate DC means that when the
~erate current i. ap-

plied, the armature shall not move from the
unoperatedposition sufficientlyto make the
front contact.

1.07 Hold (DC) means that when the current
Is reduced abruptly from the operate

to the hold value, the armature shall not
move from Its operated posltlon sufficiently
t.Obreak the contact which has bean made.

d
1.08 Release EC means that when the cur-

s re uced from the soak, operate,
or hold value to the release Value, the ar-
mature shall move from the operatedposition
sufficientlyto break the contact which has
been made.

‘“w %%#We:;;ztf%e:$h:s%;:;
the armature shall move eufflclentlyto
cause the associated apparatus to function.

1.10 Nonop~ means that when the
nonoperatecurrent is applied for one

second, the armature shall not move

sufflclently~o cause the associated
apparatus to function.

2. REQUIREMENTS

2.01 Cleaning: The contactsand other
parts shall be cleanedwhen necessary

in accordancewith Section069-306-801. *

2.02 Relay Mountlnq: Relays shall be
mounted securely and approximately

level.

Gauge by eye and feel.

Check for tightnessby applying a vertical
and a horizontalpressure to the relay and
not by attempting to turn the relay.

2.03 Tightness of Relay Cover: The cover
shall be easily removable with the

fingers.

Gauge

2.04

shall
least

Gauge

by feel.

Front Contact Spring Position:
A) front contacf spring

re~; firmly ag~lnst the spoolhea~at
near the contact end.

by feel.

contact‘eminamrait
(A)

Spoolhea&—~ -

Fig. 1

2.05 T htness of Front Contact Sorlng
& F,,. 2(A) - Th front contact

spring~w shall be suffic~entlytight to
hold the front contact spring in the
adJusted position,

Gauge by feel.
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LOC!fNut?

B)

-’ues’~=+yc)BondingStrap
AdjustingRut

Fig. 2

2.06 Contact Alignment: Fig. 3(A) - The
contacts shall line UD so that the

point of contact falls wholiy within the
boundary of the opposing contact.

Gauge by eye.

o(’n......
(A)

Fig. 3

2.07 Armature Movement: The armature
shall not bfnd or ~ide on the top of

the Din In the armature slot and shall
clea; the adjusting stud.

Gauge by feel.

●?.o8 Tightness of Locknut: Fig. 2(B) -
The locknut shall be sufficiently

tight to hold the front contact screw in
the ad$asted position.

Gauge by feel.

*2.09 Tiuhtness Of AdJustina Nut: Fi&2(C) -
The adjusting nut shall be sufficiently

tight to hold the armature in any adjusted
position.

Gauge by feel.

2.10 Contact Separation: Fig. 4(A) - The
separationbetween any p?ir of con-

tacts normally open shall be

Min - 0.005 in,

Gauge by eye.

r (A)

S
Lock Nut

4--
—.

Frontcontact
..

Screw

-...—--

Return ----
Pole-Pieoe .’

E?LI

&
-.:....“,

.<.

-.

4 k..:,

.noperatetl.ir+ap~ ,,

ArmatureSlot

CenteringPin

AdJustingStudJ

Fig. 4

2.11 Feather Contact Spring position:
Fig. - The feather contact

spring sfiall-restagainst the turned-over
portion of the front contact spring when it
is not engaged by the front contact screw.

Gauge by eye.

Feather
Contact

t

spring—
act
w

Fig. 5

2.12 ElectricalRequirements

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

requirementsspecified on the circuit re-
quirement tables.

r Note: The requirementsdesignated
~cial” in the “Type of Adjustment”
column in this section 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 performanceand
Increasedmaintenance effort will be
required to maintain the adjustments.
In general, the standard adjustment
requirementsshould be used whenever

L practicaL
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1SS 3-D, SECTION 040-218-701

(b) When the relay Is used In a toll or
telegraph clrcult In a toll office

H
and 1 an ac voltage test set 1s used
and 2 ac voltage requirementsare not
shown In the circuit requirementtable,
the ac voltage requirementsIn Table D
shall be used.

(c) When the circuit requirement table
specifiesthe electricaltest and

Table A -

FREQUENCY
IN

CYCLES

16-2/3

20

readjust requirements to be in accordance
with the BSP, RAP, or X specification,
the requirementsgiven in Tables A, B,
and C shall apply. The particular re-
quirements that are to be applied shall
be determinedby the Item number or by
the type of testing and adJustlng equip-
ment, the code of the relay, type of clr-
Cuit, type~f adjustment,and ringing
frequencyand voltage required.

ElectricalTest Requirementsfor $9B Relay in Toll Cord Circuits
When ResistanceNetwork Method of T~sting and Adjusting Is Used

VOLTAGE NONINDUCTIVE
RESISTANCE

NOTES BU;TBAR IIx,t ITEM NO.

75-80 760 1,01
80-85 700 1.02
5-90 5 1.03

90-95 58:
1-3-9-11-16-21 95-1oo 470 :::5

100-105 1.06
105-110 4 1.07
110-115 3E 1.o8
115-120 375 1.09
75-80 2290 1.10
80-85 1910 1.11
5-90 1660 1.12
90-95 1450 1.13

1-2-9-12-16-21 95-1oo 1320 1.14
1.15

105:110 113; -“1.16
110-115
115-120 96o ;:;8

75-80 970 9
80-85 Ho
55-90 7:: 1.21
90-95 690 1.22

1-5-9-11-16-21 1.23
100-105 630

;::5
110-115 580

:::7
75-80 3010
80-85

1.28
2530 1.’29

65-90 3
1930

1-4-9-12-16-21
::3:

95:100 1790
100-105

1.32
1500 1.33

105-110 1400 1.34
110-115 1270 1.35
115-120 1160 1.36

See Pages 6, 7, and 8 for the notes referred to in the above table.

Page 3
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SECTION 040-218-701

Table B - ElectricalRequirementsfor 89-type, 101H, 101K. 172A.
and 172B Relays In Toll Line Clrc~lts When Resistance”
Network Method of Testing and AdJusting Is Used

IELAY
CODE

VIEQUENCY VOLTAGE EQUIVALENTAC
IN AT N.I. RESISTANCEREQUIREFISNTS ITEM

CYCLES BUS BAR TEST READJUST NO.
r . . . 1

TYPE
OF

\DJUST-
MENT

AC TEST AND
READJUST CURRENT FLOt

REQUIREMENTS
(AMPERES)

n
75-80 lt50

L
57 600

80-85
2.01,

1270 50: 50
HF-on

2.0’2
l19n km Cln Q fix,

50-9; i&G 57;
1 ,.” I C.u>

480
16-2/3 5-1oo

2.o4
920 320 l15n I 9 fw

100-105 30LI *du I Z.vo
105-110 780 980 I mm 9 n7
7 -,fi . ,C “a,-

89
TYPE

:OIH
:OIK

JNE)
WDG)

.- -.”>A 1 ,,,.,. - . . i

I’estOpr - 0.008
?eadj Opr - 0.0072
?eadjN.O. - 0.004

--- ,,- 1 -.”

I
1

~kn I 27n -1 nsl

-,- 1 ,’2 1 G.W7
I 660 656 2.10L J “. I .“ ,“

80-85 1410 I 540 I 600 I 2.11
1250 50

90:9:
60 2.12

1130 [ 400 I 590 I 9 lZ
20

--
95-100

-.-,
1025 350 490 2.14

100-105 310 2.15
105-110 860 280 43 2.16,
110-115 805 260 40: 2.17
115-120 250 370
5-80

2.18
765

80-85 90 318
3.01

2;2 3.02
RG-an Lzn 290 270 3.03

967 ~cz 7. WI
J 7 )

;0:9; ;8; , =“,
16-2/3

1 >2 I J

5-1oo 6119
.v-

91L7 ; ZR z nc

100-105 J
4:5
J u

105-110 I d1> i Zlu I >.U7
110-115 ““c [ ‘nn .AA .
115-120 423
5-80 80
80-85 mm
85-~0

rest Opr - 0.0046
ieadj Opr - 0.0042
leadjN.O. - 0.0025

*93 Cuu e Uu >.W
187 190 3 09,
410 355 3:10

--- 370 325 3.11

I
725 300 3.12

an-o= I &7n ZI n *xn 7. lx

72A

m

-4 --- -, / , /.-,
Ln I 9hn I CJ7.K I 7. -IL

I 3 I Cdfs I >.i(

478 51: 210 3.18
cmzm I l~ln I cJ1n I 11 Al

rest Opr - 0.0103
~eadjOpr - 0.00935
leadjN.O. - 0.0049

—---
1450 [ ‘--

t ..-,
755 I 41; 4.04

mn I
“ I “A> I )U > I -T.UU

,n K 7n xhn II n7

20

rest Opr - 0.0088
leadjOpr - 0.008
LeadjN.O. - 0.0045A

pedal

Notes 6, 7, 8, 17, and 18 on Pages6and7apply to the above table.

Standard adjustmentwas formerlyaverage adjustment.
Special adjustmentwas formerlyminimum adjustment.

\
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TableC - ElectricalRequirementsWhen LOW ShuntMethodOf Testingand AdjustingIs Used

RELAY
CODE

89 -B

I
LINE
WDG)

-w-
rYPE

L
ImE)
WDG
89
rYPE
101H
101K

l_-J-
LINE)
WDG

172A

172B

TYPE OF
SWITCH-
BOARD

No. 1
TOLL

NO. 1-D
NO. 2
NO. 11
No. 10

NO. 1-D
2,10,11
NO. 1
TOLL

NO. I-D
2,10,11,
NO. 1
TOLL

No. 2

NO. 1-J),
2,10,11,
No. 1
TOLL

I I
~-

AC TEST ANDREADJUST I

16-2/3

20

CONDENSER 1:#3 0.0085
CORD

16-2/3

20
1b-~/3

0.0085
CORD 20

16-2/3
LINE 0.008

20

LINE 16-2/3
20

0.0046
GORD 16-2/3.

20

16-2/> o.olo~0.oo4~STANDARD

LINE 20

16-2/3
SPECIAL 0.00880.004

20
—

imr
OPR

0.008

0.008

CURRENT FLow REQuIREMENTS

TYPE OF FRE- CURRENT IN RELAY METER SETTING SHUNT
TYPE OF ADJUST- QUENCY AMPERI! AMPERES RESIS-
CIRCUIT MENT IN TEST TEST READJ. TANCE

CYCLES OPR ]N.O. . . OPR [ N.O.I OPR I N.O. “(OHMS)” NOTES

0.0072

0.0042

0.0093:

0,008

. .
0.118 0.112 150

0.076
0:132

6,g,ll,14
. 1;0 19,21

u 0.084 5n..n 0.100 0 Y 12 1+
n 1111 400 16.51 ‘

Uollu

0.130 “.++-1
.0.108 0.100 200 ‘-
0.092 225 6,9,13,14
0.120 ::?12 200 19,21
0.102 n i-uw 99C

U.vuc,
0.1261
0.088! I “.“-.1 1 ... 1

. . .~ ~.lb-- “:“~” &

150
n I-IR91 0.076 225 6,10,15,2(

0.118 150
l-l0R9 99G

0.130 0.114 0.056 120
0.130 0.118 0.064 125 6,15,20

D.004 0.146 0.130 0.064 120
0.144 0.132 0.070 125

-0.118 0.106 0.056 115
0.108 0.098

0.120 :
3.0025;:;26 0.110 0.- ---- ,-

u, l<U U.LW

.0.1280.050 0.116 6.6581 115 \
).0049.0.1200.046 0.108 0.054 I 125

0.138 0.054 0.124 0,060 I 115
0.1’280.050 0.114 0,
n IIn n nh6 n ~nn n

:056 i35 ‘6.15,20
-.--” “.”.- -.---- .,.052 115

).0045.o.lo~0.042 0.092 0.048 125
0.116 0.048 0.106 0.056 115
0.loti0.044 0.096 0.052 125

I I 1 ! ,

See Pages 6, ?, and 8 for the notes referredto on the above table.

Standardadjustmentwas formerlyaverage adjustment.
Specialadjustmentwas formerlyminimum adjustment.

*Meter settingvalues shall be chosen to conformto the particular
valueof shuntresistancein the te:ting or adjusting circuit.



SECTION 040-218-701

Table D - AC Voltage Requirements

AC TEST AND READJUST
REQUIREMENTS

METER SETTINGSVOLTS SHUNT
TYPE TYPE TYPE FREQ ACROSS T AND R LEADS

RELAY OF SERIES OF (S#:o;:;
CODE S;;D

TEST READJ
CIRCUIT CONN. ADJ CY%ES N.O. OPR N.O. 99

89 Type No.1D,9D, Rep.Coil 16-2/3 17.0. 101H
16.0

10,& No.2 cor~ Wdgs 20 18.0 17.0 225
4 (Line Wdg) Toll

89 Type 1/2 44B

[

Cond Wdgs 16-2/3 45.0 37.5
No.1 Toll 20 None

:::;) Cord Series 50.0 42.5
1/2 44B
Wdgs 16-2/3 19.0 18.0

20 22.5 20.0 None
Parallel

172A No.2 Toll Cord Rep.Coil 16-2/3 16.0 14.5 7.0
Wdgs 17.5 15*5 7.5 225

The followingrequirementsshall be used when the circuit does not show the series con-
nections covered above or for locating trouble.

l--
89 Type

[]
Line
Wdg

~o~pe

‘101K

[
Line)
Wdg)

E172A
17Z’B

Meter Settings Volts
Across Relay Wdg
Test Neadd

Opr N.O. Opr N.O.

NO.1D,9D, Cord Wdg 16-2/3 17.0 16.0
10,& No. 1 Alone 20 18.5 17.5 225
& 2 Toll

No.1D,1O, InterbillLineWdg
11, No. 1 Trunk Alone 16-2/3 16.0 14.5 8.0

20 17.5 16.o 8.5 225
& 2 Toll

I

LU Wdg)
In

closed1
Cmit )

No.1D,1O, Intertoll
11, No.1 Trmk or Wdg 16-2/3 17.0 13.5 6.5

20 19.0
225

& 2 Toll Cord Alone 15.0 7.5

No.1D,1O, Ihtertoll Wdg 16-2/3 14.0 6.0
11, No.1 ,‘td 20 13.0 6.5

Trunk Alone
225

& 2 Toll 1 -2/3 12.0 5.5SP1 p: 11.0 6.0 225

1.

2.

3*

TestinE shall be done with the standard
testin~ circuit or network if installed;
otherwise the relay shall be tested in
accordancewith note 6 or with the X
resistance values specified in the
table on Page 3 in connectionwith the
network shown in note 16. The relay
shall be readjusted in accordancewith
the mechanical requirementsgiven on
Pages 1 and 2.

A
These requirementsprovide an ad~ustment
for ringing over lines equal to 300
miles of No. 12 N.B.S. copper Wire.

These requirementsprovide an ad uatment
ifor ringing over lines equal to 00

miles of No. 12 N.B.S. copper Wire.

4. These requirementsprovide an adjust-
ment for ringing over lines equal to
100 miles of-No~ 12 N.B.S. copper wire.

5. These requirementsprovide an adjust-
ment for ringing over lines equal to
400 miles of No. 12 N.B.S. copper wire.

6. Testing and readjusting shall be done
with the standard testing and adjusting
circuits, networks, or ac milliammeter
circuit, if installed;if not, the
current values, meter settings, or
resistance values specified in the
Tables B and C shall be used in con-
nection with the testing and adjusting
networks shown in notes 17 to 20.

7. Testing and readjusting shall be done
@vz!ntherelayis Isolatedbm the tollMne.

page 6
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8.

9.

10.

11.

12.

13.

14.

15.

16.

Testing and read~ustingshall be done
only when a 1000-ohmWard-Leonard
resistance is In the ringing lead.

The cord clrcult Is prepared for testing
and read~ustln the relay when the

fsleeve of the front or back) end of the
cord circuit in which the relay Is
located Is connectedto ground through
60 ohms and the tlp and ring of the
other cord (back or front respectively)
is short-circuited.

The cord circuit Is prepared for test-
ing and readjustingthe relay under
the followingconditions:

A. Cord circuits arranged to leave the
repeating coil In on all connections
shall have the sleeve of the TOLL &
SUBS or CALL cord connected to
ground through 500 ohms when test-
ing the relay In this cord and the
sleeve of the TOLL or A}JScord
connected to ground through 500
ohms when testing the relay In this
cord.

B. Cord circuits arranged to cut the
repeating coil out on through
magneto connectionsshall have the
sleeve of the TOLL & SUBS or CALL
cord connected to ground through 34
ohms with the tip and ring open and
the testing or ad@stlng circuit
connected to the tip and ring of
the TOLL or ANS cord with the
sleeve connected to ground through
500 ohms.

Theee requirementsapply when the relay
Is NOT used in series with one-half of
a 4~retardatlon coil.

These requirementsapply when the relay
Is used In series with one-half of a
44B retardationcoil having its windings
connected in series.

These requirementsapply when the relay
Is used In serieswith one-half of a
44B retardationCOI1 having Its wlnd-
Ings connectedIn parallel.

Testing and read~ustingshall be done
only when a 150-ohmWard-Leonardresist-
ance Is in the rlnglng lead.

Testing and readjustingshall be done
only when a 300-OhmWard-Leonardresist-
ance is In the rlnglng lead.

Testing Network

bflA

I
1200(AI

I

(ss

17. Testing Network

600w

R To ~Ine
To Gal. / Ciroult

600u 600u
t

18. Adjusting Network

1000J 600Q 600u
K

To Gen. b’ To Line
circuit

L
I

For read~ust operate, the key which
short-circuitsresistanceK shall
be normal so that resistancesK
and L are In the circuit. For
read~ust nonoperate, the key which
short-clrcults resistance K shall be
operated.

19. Testing and AdJu8ttng Network

1O-A
Potentiometer
or equlvalentl

I

W-L
15061

I +;

)
J

Shunt

To Gen.
Resis- To Cor&

1750al
tance circuit
* 1%

AC Mllliammeter
Scale 0-150

*

1 1 J 1

Vary the potentiometerarm to get
specifiedmeter setting. This shall
be done before the testing and ad-
justing circuit 1s connected to the
clrcult under test.

Page 7



SECTION 040-218-701

20.

210

Testing and Ad.justi~Network

1O-A
Potentiometer
or equivalent AC Millbmmeter

Scale 0-150

Vary the potentiometerarm to get speci-
fied meter setting. This shall be done
before the tssting and adjusting cir-
cuit is connactedto the circuit under
test.

In addition to mesting the ac require-
ments specified,the relay shall cause
the associated supervisorylamp or
equivalent signal to respond to a rate
of flashing as specifiedbelow for test
and readjust as applied by means of the
test and readjustcircuits provided for
the office. In offices not equipped
with an interrupter,ths interruptions
shall be simulatedmanually. The dc
requirementsto be used shall be

Soak 0.010 0.010
Operate 0.0064 0.006

These current flow requirementsredacq
the requirements sDeCified on the cir-
cuit reciuirementtable for the line
windin~ of this relay.

Test: The current values specified
~e shall be applied in the following
order in testing. Comect and inter-
rupt the soak current two times at the
rate of one interruptionper second (6o
per minute) and with a ratio of make to
break of one to one. Approximatelyone
second after the soak current is discon-
nected, connect and interr~pt the oper-
ate current at least three times at the
rate of two interruptionspsr second
(120 per minute) and with a ratio of
make to break of three to ttm.

r 22.

Sea-———r—l n

Operatelmrnnn_
Test Sequence

!kxiw?i: The current values specified
above shall be applied in the following
order in readjusting. Connect and in-
terrupt the soak current two times at
the rate of two interruptionsper second
(120 per ❑inte) and with a ratio of make
to break of two to three. Approximately
one second after the soak current is
disconnected,connectand interruptthe
operate currentat least three times at
the rate of two interruptionsper second
(120 per minute) with a ratio of make to
break of two to three.

Readjust Sequence

These shunts facilitatethe testing or
readjustingof a group of relays by
stabilizingthe test circuit output and
making it unnecessaryto re-establish
the test circuit output voltage for each
relay. When a test circuit is used that
is not equipped with the shuntresistance
specified,the voltage value must be re-
establishedfor each relay tested or
readjusted.

23. Testing and Ad.iustingNetwork

Potentiometer
in Test Set

7
/

b w
W-L
3oo&l

To
Gen.

KS-&X6
T

Connect the network to the line to be
tssted. Operate the specified shunt key
and adjust the potentiometerslidersto
get the specifiedmeter settings. (This
circuit arrangementis used in the

L J68602AJ test set.)

Page $



24. Te8tln6 and Adduoting Network 7

+

TET-:, ,,.* I

To
To Line

7

Set circuit
no /

KS-8026

Connect.the network to the line to be
tested. Operate a tent key of the 35-
type teat set and vary the aeaoclated
resistance slider to get the apeclfied
meter netting. (This circuit arrange-
ment is used in the J68602AH test set.)J

3. ADJUSTING PROCEDURES

3.001 List of Tools, Gauges, and Test
PDaratus

Code or
WQE” Description

Tools

46 or 102 3/8 In. Hex, Single-end
Socket Wrench

221 Conatata of 3/16-tn. and
5/16-in. Hex. Single-end
Socket Wrenches and a
Sorewdrlver

350 Spring AdJuster

P-long-nosepliers

- Hardwood Toothploka
(flat at one end and
pointed at other)

-

66D Thlcknea8 Gauge Nest

107A 00065-lXL Thickness Gauge

Test Apparatua

35F Teet Set

J68602AH Test Set

J68602AJ Test Set

3.01 Cleaning(Rq 2.01)

(1) Clean the contactsand otherparts

1SS 3-D, SECTION 040-218-701

3.02 Relay Mountln~ (Rq 2.02)

(1) To tighten loose mounting nuts use
the No. 46 or 102 wrench. Do not

faeten the mountlnu nut tOO tlRhtlY as
otherwiseundue pr~saure will ~e exerted
on the fiber lnaulatoraand the threads
of the mounting stud may be stripped. It
is particularlyImportant that the8e re-
lays be mounted approximatelylevel (as
regards the armature knife edge).

(2) If the mounting nut le tight but the
coil Is loose, remove the relay from

the mounting plate. Tighten the nut on
the mounting stud, which holds the pole
piece to the core at the rear of the
relay, with the No. 46 or 102 wrench. At
the same time align the contacta by
8hiftlng the coil and pole piece.

3.03 TIRhtnes@of Relay Cover (Rq 2.03)

(1) Since failure of the relay to funo-
tlon properly may be due to the cov-

er being on too tight, thereby twisting
the relay atruoture,exercise care in
replaolng the cover not to put it on so
tight that it cannot be easily removed
with the fingers. Do not use any tool to
tighten the cover.

1!.@! Front Contaot Spring Poeltlonr~:2@l)
.05 tness or Front Contaot D

%rsw
&

(Rq ~.w)

(1) Front Contaot Sprin’i: To position
he rront oontact aprtng agalnat the

spoolheadsfirst tlghteh th= f;ont con-
taot spring screw if loose with the
screwdriverof the No. 221 tool. If this
does not correct the trouble, loosen the
screw aufflclentlyto permit the innertion
of the No. 350 spring adJuster between
the spring and the spoolhead so that lts
forked end apana the screw, T1.ghtenthe
screw and then force the front contaot
spring toward the e.poolheadby applying
preesure to the end of the spring with
the ucrewdrlverapplied as ehown In
Fig. 6. Exercise care not to bend the
turned-overportion of the spring toward
the spoolheadduring thla operation
elnce thlm will tend to destroy the
purpose for which the feather contact
8prlng 1s used. Looeen the ncrew, remove
the No. 350 spring ad~ueter, and tighten
the sorew securely. In tightening the
sorew, press the front contact aprlng
agalncitthe apoolheadad~acent to the..- .
neaa or the screw, m oraer to relleve
the tenelon agaln8t the ocrewheadwhile
tightening,to prevent atrlppingof the
threada In the 8poolhead.

in accordance with Section 069”-306-801.+

Page 9



SECTION 040-218-701

r Front
Contaot

I Spring
Screw

—Front
i Contact

Spring

Yd

M
I’ll Screwdriverof

. 221 tool

Fig. 6 - Method of AdJustlng for Front
Contact Spring Posltlon

(2) Tightnese of Front contact Sprln
Screw: To Ighten the front con~act

sprl~rew use the screwdriverof the
No. 221 tool and at the same time allun
the front contacts In accordancewlth-
procedure 3.06.

3.06 Contact Allgnment (Rq 2.06)

(1) To align the contacts, loosen the
front contact spring screw with the

screwdriver of the No. 221 tool snd
shift the spring so that the contact
points rest wholly within their
associated contacts and as near the
center as poeeible. Ttghten the
screw securely.

3.07 Armature Movement (Rq 2.07)

(1) Centering Pin and Armature Slot: If
the armature does not move freely,

it may be due to the centeringpin located
in the armature slot being bent, or to
burrs In the slot in the armature. Re-
move the armature to Inspect the knife
edge If the action of the relay indicates
that such an Inspectionis necessary.
If It is defective,proceed as follows:
If the relay Is equippedwith a bonding
strap, remove the screw which fastene It
to the armature using the screwdriverof
the No. 221 tool. Then remove the adJust-
Lng nut with the 5/16-in. wrench of the
No. 221 tool and remove the armature.

(2) If the centering pin IS Mnt,
straightenIt with long-nosepllera.

Note that the slot In the armature and
the knife edge of the armature are not
burred. Do not remove burrs by filing or
other means as this injures the flnlsh
which protects the parts from corrosion.

(3) At this the clean the armature and
armature slot thoroughlyIn accord-

ance with procedure 3.01.

(4) Reassemble the parts and tighten all
screws securely.

(5) :::u:t::: Stud: If the armature does
he ad~ustlng stud,

straightenit by grasping the adjusting
nut with long-nosepliers and then
twlstlng as required.

3.08 Tluhtness Of Locknut (Rq 2.08)

(1) To tighten loose locknuts,uee the
3/lb~in.wrench of the No. 221 tool

holdlng the screw In position with the
screwdriverof the No. 221 tool.

3.09

(1)

No.
the
the

r

3.10
3.11

Tightness of Adjusting Nut (Rq 2.09)

If the addustlng nut 1s loose remove
It, using the 5/16-tn.wrench of the
221 tool and then close up the slot in
nut with the long-nosepliers. Replace
nut on the stud.

Contact separation (Rq 2.10)
Feather Contact prlng Posltlon
TRa 2.111

~.12 El&i;i;&lReq uirements (Rq 2.12)

(1) General: The method of ad~ustlng
he operated and unoperatedarmature

alrgaps as outlined under (2) and (3)
are for use on.all relays except the
89B, 89K, 101H, and 101K which are
covered by (8) and (9), and the 172A
and 17’2Brelays which are covered by
(10) and (11).

(2) Operated Position of Armature: With
he release current connected con-

tinuously to the proper winding or wlnd-
Ings of the relay as specified on the
ClrCUlt requirement table, apply the
soak current; or If no soak current Is
specified,apply the operate current.
Loosen the locknut on the front contact
screw slightlywith the 3/16-in. wrench
of the No. 221 tool and turn the front
contact screw in a counterclockwise
direction with the screwdriverof the
No. 221 tool to a point where the
armature sticks when the soak or operate
current Is disconnected. Again apply the
soak or operate current and turn the front
contact screw slightly In a clockwlse
directionuntil it has reached a point
where the armature Just releases when the
soak or operate current Is disconnected.
Then turn the front contact screw a very
slight amount (approximately1/16 of a
turn) further in a clockwlse dlrectlon
and

(3)

tighten the locknut.

Unoperated Posltlon of Armature (Con-
tact Separation: Turn the adjusting
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nut In a clockwise dlrectlon with the
5/16-in. wrench of the No. 221 tool
until the front contact screw just
touches the front contact. Then turn
the adjusting nut In a counterclockwise
direction approximately1/4 turn which
allows a alearancebetween the front con-
tact and the screw of minimum 0.005 in.
Check the relay for Its electrical
requirements. If the relay falls to
meet the electricalrequirementsafter
the operated and unoperatedpositions
of the armature have been established,
proceed as follows.

(4) Opcrate and Nonoperate: Failure to
meet either of these current require-

ments Is probably due to the alrgap-be-
tween the armature and core when the
armature Is In the unoperated posltlon
being incorrect. If the relay falls to
operate, decrease the unoperated armature
alrgap. To do this, turn the ad~ustlng
nut h a clockwisedirectionwith the
5/16-in.wrench of the No. 221 tool,
noting that the contact separation
requirementIs still met. If the relay
falls to meet the nonoperaterequire-
ment, increase the unoperated armature
alrgap. To do this turn the adjusting
nut In a counterclockwisedirection.
If Impossibleto meet the operate
requirementby means of the ad~ustment of
the unoperated airgap and still meet
the contact separationrequirement,
slightly change the operated airgap as
outllned under (5) consistentwith
meeting the release and hold require-
ments.

(5) Release Hold: Failure to meet
either of tlieaecurrent requirements

Is probably due to the alrgap between
the armature and core,when the relay Is
In the operated positlon,belngIncorrect.
If the relay falls to release, increase
the opc’ratedarmature alrgap slightly.
To do this loosen the locknut on the
front contact screw with the 3/16-in.
wrench of the No. 221 tool and turn this
screw In a clockwisedirectionwith the
screwdriverof the No. 221 tool, noting
that the contact separationrequirement
is still met. Tighten the locknut
securely. If the relay fails to meet
the hold requirement,decrease the
operated armature alrgap. TO do this,
loosen the locknut on the front contact
screw with the 3/~6-in.wrench of the
No. 221 tool and turn this screw In a
counterclockwisedirectionwith the
screwdriverof the No. 221 tool.
Tighten the locknut securely.

(6) On relays equippedwith bonding
straps, failure to meet the electrical

requirementsmay be due to a defective
bonding strap. Replace the bonding strap

If the requirements cannot be obtained
by a readjustment of the operated and
unoperated alrgaps.

(7) Feather Contact Spring Position:
The adjustment of the feather contact

spring also affects the operation of the
relay, and the tension of it against the
turned-ove~portion of the front contact
spring should be consideredIn adjusting
to meet the electricalrequirements. To
Increase the tension insert the flat end
of a toothpickbetween the spring and the
front contact spring and slide the
toothpick towards the contact spring
screw until the spring will rest firmly
against the Inside of the front contact
spring. Take care not to kink the
spring or give it an excessive bow. In
case the spring Is bowed excessively,
the bow may be reduced by rubbing the
spring with the screwdriver of the
No. 221 tool ad~acent to the front
contact spring screw. In Its final
adjusted position, the spring should
curve slightly outward toward the arma-
ture as shown In Fig. 5, rather than
Inward toward the front contact spring,
so that the front contact screw In its
travel will make contact as long as
possible.

89B. 89K, 101H. and 101K Relays

(8) u:g~~~e~ Position of Armature:
locknut on the front con-

tact screw slightly with the 3/16-in.
wrench of the No. 221 tool and turn the
screw in a counterclockwisedirection with
the screwdriverof the No. 221 tool until
the contact point does not protrude
through the armature. Insert the No. 107A
gauge between the armature and core from
the left-hand side of the relay so that
the slotted surface is toward the feather
contact s ring and the edge of the gauge
(shown A-g in Fig. 7) is horizontal and
rests on the adjusting stud flat against
the core. Turn the adjusting nut in a
counterclockwisedirection, if necessary,
with the 5/16-in.wrench of the No. 221
tool. With the gauge held in this posi-
tion turn the adjustin nut in a clockwise

Edirection with the 5/1 -in. wrench of the
No. 221 tool until, with the armature
knife edge held in its normal position in
the slot, the armature touches the gauge.
Remove the gauge.

(9) Operated Position of Armature (Contact
3eDaration): Hold the armature in its

normal Dosition in the slot with the fin-
gers, and with the locknut on the front
contact screw loosened as outline in (8),
turn the front contact screw in a clockwise
dirsctionwith the screwdriverof the

Page 11
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FrontContact
Springscrew-,

Front Contaat
Spring-

I
Feather /

!!-- AdJustlng Nut

J

J

Adjusting Stud

Fig. 7 - Method of Adjusting for
Unoperated Atrgap

No. 221 tool until it just makes contact
with the feather contact spring. Then
turn the contact screw in a counterclock-
wise direction approximately1/3 of a
turn. This establishesa contact separa-
tion of approximately0.007 in. Tighten
the locknut securely.

172A and 172B Relays

(10) Operated Position of Armature: In
Dosltlonlnjz the armature In Its op-

erated position: It Is desirable to
establlsh first a temporary unoperated
posltlon of the armature. Loosen the
locknut on the front contact screw
sllghtly with the 3/16-in.wrench of the
No. 221 tool and turn the screw In a
counterclockwisedirectionwith the
screwdriverof the No. 221 tool until
the contact point does not protrude
through the armature. With the armature
knife edge In the slot and the armature
held firmly against the core, turn the
adjusting nut In a clockwise or counter-
clockwise dlrectlon as required with the
5/16-in,wrenchof the No. 221 tool
to posltlon It approximatelymidway
between the armature and th@ end
of the adjueting stud. This establishes
a temporaryunoperated posltlon of the

armature. With the armature still held
agalnet the core, turn the front contact
screw In a clockwlse direction until the
contact point presses the feather contact
spring firmly against the front contact
spring. In doing this, see that the
armature does not leave the core since
the adjustmentwould be changed. With
the armature knife edge In the slot and
the armature now held agalnat the adjust-
ing nut, turn the front contact screw
in a clockwlse direction one complete
turn. Retlghten the locknut securely.

(11) Unoperated Position of Armature
(ContactSeparation): The armature

was located in a temporaryunoperated
posltlon while locating it in its
operated position In (10). The final
unoperatedposltlon Is determinedby
the electricalrequirementsand is
obtained by turning the adjusting nut
in a clockwise direction to meet the
operate requirement,or in a counter-
clockwise direction to meet the
nonoperaterequirement.

(12) Flashing Condition: In addition
to meeting the ac requirements

speclfled,the 89B and 89K relays
shall be adjusted to meet the flashing
adjustment speclfled on page 8 In
note 21. This may be done by slightly
turning the ad~usting nut in a olockwise
or counterclockwisedirectionwith the
5/16-in.wrench of the No. 221 tool from
the position establishedIn (8) or (9).
Make a correspondingadjustment of the
the front contact screw with the
screwdriverof the No. 221 tool, first
loosenlng the locknutwith the 3/16-in.
wrench of the No. 221 tool, to maintain
the contact separationestablishedin (9).

(13) ElectricalCheck: Apply the elec-
trical requirementsand if the

relay fails to-meet them, sllghtly
modify the previous ad~ustmentsby
turning the adjusting nut slightly In a
clockwise or counterclockwise direction
as required and make a corresponding
adjustment of the front contact screw
to maintain the contact separation
previously established. Replace the
relay cover and again check to see
that the relay meets Its electrical
requirementsas observed by the func-
tioning of the associatedapparatus In
the circuit.

REASONS FOR REISSUE

1. To amplify the electricalrequire-
ment to specifywhen the standard
and s eclal adjustments should be used
(2.12!.
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2. To add the 101H relay to Table D.

3. TO add the No. 10 switchboardto
Table C.

4. To add a note referring to the shunt
realstancevalues on Table D
(note 22).

1SS 3-D, SECTION 040-218-701

5. To add two teatlng and adjuating net-
works for voltmeter method Of testing
(notes 23 and24).

6. To revise and add to the List of Tools,
Gauges, and Test Apparatus (3.001).

7. To delet~the paragraph referring to
the No. 72 tool (3.002).
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