
BELL SYSTEM PRACTICES 
Plant Series 

SECTION 040-510-701 
Issue 6-D, April, 1956 

AT&T CO Standard 

RELAYS 
E, EA, F, H, R, AND T TYPES 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section covers E-, EA-, F-, H-, 
R-, and T-type relays. 

1.02 This section is reissued to revise the 
requirements covering armature travel, 

stud gap, and contact follow; to include 
reference to EA-type relays coded EA-25 and 
up; and to revise the pr ocedures covering 
the application of the KS-7246 separator. 
Detailed reaso ns for reissue will be found 
at the end of the section. 

1.03 Reference shall be made to Section 
020-0 10-711, covering general reqµire­

ments and defini tions, for additional infor­
mation necessary for the proper application 
of the requir ements listed herein. 

1,04 Operate: A relay is said to operate 
if, when current is connected to its 

winding, the arma ture moves sufficiently to 
cause all normally closed contacts to open -
and all normally open contacts to close and,­
unless otherwise specified in the circuit 
require ment table, to cause at least one of 
the stop pins or the armature itself when 
no stop pins are provided to rest against +­

the core or the separator if provided. +-

1. 05 Nonoperate: A relay is said to .!!.Qn-
operate if, when current is connected 

to its · winding, the armature does not move 
sufficiently to close any nonnall.Y open 
contacts or to reduce the back contact pres­
sure enough to cause an unreliable contact. 

1.06 Hold: A relay is said to hold if, I 
after the relay has operated and the 

current is reduced abruptly the armature 
does not move sufficiently from its operated 
position to cause contacts that have closed 
to become unreliable or to close contacts 
that have been opened. 

1.07 Release: A relay is said to release 
if, the armature moves from its op­

erated position sufficiently to open con­
tacts that have been closed and to close 
contacts that have been opened. .J 

1.08 Armature Travel: The armature travel 
is the gap between the core or the 

separator, if provided, and the nearest stop 
pin (or nearest point on the armature itself 
when stop pins are not provided) when the 
armature is resting against the adjusting 
nut or against the spoolhead. on relays +-

having a removable armature stop the travel 

is measured between the removable annature 
stop and the armature. On P-type relays 
the unoperated annature airgap is specified 
in the Armature Travel column 1n the circuit 
requirement table and is the gap between the 
core and the nearest point on the armature, 
excluding the adjustable stop pin. 

2. ~UIREMENTS 

2,01 Cleaning: The contacts and other 
parts shall be cleaned, when neces­

sary, in accordance with Section 022-100-Sll. 

2.02 Relay Mounting: Relays shall be 
fastened securely to the mounting 

plate. 

Gauge by feel by grasping the core and arma­
ture between the thumb and forefinger and 
att empting to move the relay. 

2.03 Vertical Clearance 

(a) Ther e shall be a clearance between the 
springs of the relay and apparatus 

mounted directly above or below of 

Min 1/4 inch 

Gauge by eye. 

Note: This clearance shall be con­
sidered satisfactory if it can be ob­
tained by removing the covers of the 
apparatus directly above or below, 
provided such covers are readily remov­
able. 

(b) Contact springs shall not touch the 
relay cover. 

Gauge by eye • 

2.04 Cover Spring and Cover Guide Pressure 
and Cover Cap Tightness 

(a) Fig. lOl(A) - The cover spring shall 
bear on the front spoolhead when the 

cover is off. 

Gauge by eye and feel. 

(b) Fig. lOl(B) - The free end of the 
cover guide shall bear on the core 

when the cover is removed. 

Gauge by eye and . feel. 
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Armature 
Stud------H+--fH 

Cover 
Guide---~~, 

Spoolhead 

Adjusting 
Stud 

Fig. 101 - E-type Relay 

(c) The cover cap on relays so equipped 
shall fit snugly. The cover shall 

remain in place when the cover cap is 
being removed from the relay. 

Gauge by feel. 

of KS- 246 Se arator: r 2.05 
- If a release require­

ment is specified and difficulty is experi­
enced in meeting this requirement due to 
sticking conditions between the armature 
and the core, the KS-7246 separator may be 

L. appli ed in acc ordance vri th Sect i on 040-01 4-811. 
The KS-7246 separator shall be mounted so 
that a single layer of paper is on the side 
of the core near the armature and so that 
the inner edge of the strip is approximately 
1/1 6 inch away from the spoolhead. The 
separator shall rest snugly against the 
face of the core. The part of the separa­
tor between the armature and the core shall 
not be dirty, torn, or damaged in any way. 

Gauge by eye . 

(A)-------r---­
KS-7246 
Separator - --......J 

Overlap 1/4" 
or More 

Pig. 102 - Position of KS-7246 
Separator on Core 
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2.06 Application of Means for Relieving 
Sticking That May Develop Between 

A:rniature and Adjusting Nut: Where stick­
ing is experienced between the armature and 
adjusting nut, either the KS-7743 separator 
or the D-159461 backstop nut may be used as 
follows to relieve the condition. 

(a} Fig. 103(A) - The KS-7743 separator, 
when applied, shall lie flat against 

the surface of the armature and the ad­
justing nut. The front edge of the 
separator shall not, however, touch the 
adjusting stud. That part of the separa­
tor which is between the a:rniature and the 
adjusting nut shall not be cemented to the 
annature. 

Armature ~ 

KS-7743 
Separator---,~-----t--ttt1 

(A)---

~---Adjusting Nut 

Fig. 103 - Position of KS-7743 
Separator on Armature 

(b) Fig. 104(A) - The D-159461 backstop 
nut, which has a loose captive washer 

on the face of the nut toward the anna­
ture, shall replace the existing adjusting 
nut. 

Spoolhead---..---

.-----,;'---D-159461 Back 
Stop Nut 

~----(A) 

Pig. 104 - Position of D-159461 
Backstop Nut 

2.07 Contact Alignment 

(a} Point and Disc Contacts: Pig. 105(A)­
The point of contact shall fall wholly 



within the boundary of the opposing con­
tact except for contacts having the same 
diameter, in which case their centers 
shall not be out of alignment more than 
25 per cent of the diameter of the con­
tact points. 

Gauge by eye. 

t__ __ _L __ ___.J. ___ .____ __ ~-(A) 

Fig. 105 - Alignment of Point and 
Disc Contacts 

(b) Bar Contacts 

(1) Fig. 106(A) - On all relays equipped 
with standard bar-type contacts th e 

contacts shall line up so that the width 
of the contact surface of each contact 
bar falls wholly within the length of 
its mating bar. 

Gauge by eye. 

Maximum Ideal Not 
Permissible Permissible 
Misalignment 

End 
View 

Fig. 106 - Alignment or Standard 
Bar-type Contacts - Plan 
View of Contact Surfaces 

(2) Fig. 107(A) - On relays equipped 
with heavy bar-type contacts the 

contact alignment shall be within the 
limits indicated in Fig. 107, 

Gauge by eye. 

2.o8 Spring Tang Position 

(a) Fig. 1o8(A) - Spring tangs shall rest 
on the spoolhead so that the ends of 

ISS 6-D SECTION 040-510-701 

the tangs are below or above the projec­
tion of the top or bottom edges, respec­
tively, of the spoolhead. 

Min 1/32 inch 

Gauge by eye • 

(b) Fig. 108(B) - The tang shall not rub 
on the spoolhead when moved slightly 

in the direction of travel of the spring 
from its normal position of rest on the 
spoolhead. 

Gauge by eye • 

Max. 1/3 Width of 
Cont act Surface 

(A) ·--------, 

Width of one contact 
must be wholly with­
in length of mating 
contact (See A) 

I I z=::::::s 

Maximum Ideal Not End 
Permissible 
Misalignment 

Permissible View 

.Fig. 107 - Alignment or Heavy 
Bar-type Contacts -
Plan View of Contact 
Surfaces 

Spoolhead---

Fig. 1o8 - Spring Tang Position 

2.09 Armature and S!ring Stud Clearance: 
Fig. 109(A) - tuds shall not rub 

on the springs through which they pass 
when the annature is moved. This shall be 
met on F- and T-type relays with the arma­
ture in the position it nonnally assumes 
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ver t icall y and also with the annature play 
take n up in t he downward direction. 

Gauge by eye and feel . 

2.10 Adjusting Stud Clearance: Fig. 112(B)-
The armature shall not rub against the 

adjusting stud. This shall be met on F­
and T-type relays with the armature in the 
position it normally assumes vertically and 
also with the armature play taken up in the 
downward direction. 

Gauge by eye and feel. 

2.11 Adjusting Nut Tightness: The adjust-
ing nut shall be sufficiently tight 

on the stud to prevent its being turned 
with a torque of one ounce-inch. 

To check this requirement, attempt to move 
the adjusting nut with the thumb and fore­
finger.. In case of doubt this may be 
checked using the No. 349 or 474A wrench 
and the No. 70D gauge. With the wrench on 
the nut, the gauge shall be applied in the 
hole in the free end of the wrench, and the 
nut shall not turn with a pressure of 22 
grams if the No. 349 wrench is used or a 
pressure of 13 grams if the No. 474A wrench 
1B used. This pressure shall be applied at 
right angles to the wrench in the clockwise 
direction as shown in Fig. 110. 

Armat ·ure Stud 

Adjusting Nut 
Spoolhead---~ 

Adjusting Stud 

Fig. 109 - T-type Relay 

2.12 Ad ustable Sto tness: 
Fig. 111 A - F type only The ad­

justable st9p pin shall be sufficiently 
tight in the bracket to remain in any ad­
Justed position. 

Gauge by feel. 
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r 
L. 

No. 70D 
Gauge- ---¥ 

~ig. 110 - Method of Checking Ad­
justing Nut Tightness 

2.13 Ad ustable Sto Pin Position F-t e 
Rela s: Fig. 11 A - If specified 

in the circuit requirement table, the ad­
justable stop pin shall project beyond the 
surface of the core adjacent to the arma­
ture. 

To check this requirem ent,ins e rt a strip 
of KS-7188 Bell Seal bond pap er between the 
armature and core and operate th e relay 
either manually or electrically. The ap­
pearance of a dot on the paper is an indi­
cation that the stop pin projects through 
the core. 

Note: The maximum projection of th e 
adjustable stop pin is limited by the 
timing requirements. 

Core---~ 

,Adjustable Stop 
Pin - - - ------illldlllllfsll 

(A) - - -
L---- - --(B) 

Fi£. 111 - Adjustable Stop Pin 

2.14 Annature Travel - Fig. lll(B) 

(a) Unless otherwise specified, the arma-
ture travel shall be in accordance 

with the value specified for the relay in 
the Armature Travel column of the circuit 
requirement table. 

Use the No. 66D gauge. 

!!2ll= EA-type relays, coded EA-25 and 
up, have fixed armature travel which is 
not adjustable. Therefore, armature 



'5poolhead 

Adjustable 
Stop Pin 

Contact 
Spring----"""'~ 

Armature Stud 

~---(A) 

Adjusting Nut 

\__------(B) 

Fig. 112 - Adjustable Stop Pin 
Position 
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ARMATURE 
BACKSlDP 

Fig. 113 - EA-type Relay With Fixed 
Armature Travel 

2.16 Separation Between Springs: 
Fig. 114(B) - There shall be a clear­

ance between adjacent springs whether in 
the operated or unoperated positions of the 
relay of 

Min 0,008 inch 

travel values for these relays are not 7 
specified in the Armature Travel column Gauge by eye, 
in the circuit requirement table. See 
Fig, 113. .J 

(b) If a relay has two spring combina­
tions which have different values of 

armature travel, the larger of the two 
values shall apply. 

{c) The armature travel (unoperated air­
gap) on the following F-type relays 

shall be: 

F4, Fll, F12, F13, Fl5, 
and F16 

Fl4, Fl7, Fl8, and Fl9 

Fl0 

Use the No. 66D gauge. 

0.015 inch 

0.020 inch 

0,035 inch 

(d) Unless otherwise specified,the toler­
ance on armature travel shall be: 

Test - +0.005 inch -0.0025 inch 
Readjust - +0,0025 inch -0.0025 inch 

2.15 Straightness of Springs: Fig, 114(A)-
All springs, from the point where they 

leave the assembly clamping plates and in­
sulators to the ends of the springs shall 
be free of sharp bends or kinks due to ad­
justment, but a gradual bow in the springs 
is permissible. 

Gauge by eye, 

Hin 

Con 
Spr 

(A) 

ge Plate 

tact 
ings 

ature Arm 
Stu d 

(C) 

1 

I 

I 

I 

I 

~ 
~ 

~ = 

-
= ;: 

' -Ill 

J ~:~ 
Fig. 114 - E-type Relay -

Top View 

Armat 

(8) 

(D) 

ure 
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Contact Pressure 2.17 

(a) The contact pressure shall be meas­
ured in grams and shall be in accord­

ance with the information given in the 
Contact Pressure and Fig. No. columns in 
the circuit requirement table or in (e) 
and (f). The particular figure on pages 8 
and 9 to be used is indicated in the Fig. 
No. column and the partic4lar set of ten­
sions to be used is given in the Contact 
Pressure column. The relation of point 
to disc or of bar to bar on any particular 
contact may be the reverse of that indi­
cated in the figures. The T (Test) and R 
(Readjust ) tensions given are the minimum 
allowable. 

(b) The springs shall be tensioned in the 
direction indicated by the arrows in 

the figures on pages 8 and 9. Unless the 
abbreviation "Arm. Opr." is shown associ­
ated with the arrow marl< leading to a 
spring, the tension shall be measured 
when the armature is in its normal posi­
tion of rest. Sprtngs tensioned against 
spoolhea ds shall have the required ten­
sion when the tang of the spring is lifted 
slightly off the spoolhead. Springs whose 
contacts are tensioned against the con­
tact of opposing springs shall hav e the 
required tension when contact between the 
sprin gs is broken. Springs tensioned so 
that th eir studs rest against adjac en t 
springs sh all have the required tension 
as the stud breaks from the adjacent 
spring. 

Use the Nos. 70D and 70J gauges. Apply 
the tip of the gauge near the front end 
of the spring just in front of the con­
tact as indicated in Fig. 115. 

~~>t--- --- - - --Sp ring 
\ "",__ _ _____ __ Gau.ge Reed 

No. 70D Gauge 

-

(c) If the letter A appears in the Spring 
Tension column, it means that this 

spring shall be tensioned against the 
armature stud. The tension of this 
spring together with the sum of the ten­
sions of all other springs on the relay 
that rest against the armature stud or 
studs shall be sufficient to hold the 
armature against the adjusting nut or 
against the spoolliead where an adjusting nut 
is not provided . 

(d) If a definite tension is specified 
in the circuit requirement table or 

on the figures on pages 8 and 9 for a 
spring tensioned against an armature 
stud, the tension shall be checked as the 
spring leaves the stud with the armature 
held manually against the adjusting nut 
or against the spoolhead. 

(e) If no definite contact pressure re-
quirement is given in the circuit 

requirement table, spoolhead springs 
shall be tensioned to rest firmly against 
the spoolhead when the armature is un­
operated. Other springs shall be ten­
sioned consistent with meeting the elec­
trical requirements. 

Gauge by feel. 

(f) (F-ty~e Relays Only) If H (20) or 
L (10) pressures are not specified 

in circuit requirement tables of early 
circuits, the following values shall be 
applied, On later coded relays these 
requirements are covered in the circuit 
requirement table. The F4, Fll, Fl2, 
Fl4, Fl5, Fl 8 , and Fl9 shall have a con­
tact pressure of L. The Fl3, Fl6, and 
Fl7 relays shall have a contact pressure 
of H. The FlO relay shall have a con­
tact pressure of H except the No. 2 spring 
of the bottom combination (Fig. 3) which 
shall have a tension of 

Test - Min 20 grams 
Readjust - Min 22 grams 

Use the No. 70D gauge 

2.18 Stud Gap: Fig. 114(C) - There shall 
be a clearance between the stud or 

bushing and the springs a·s indicated in the 
figures on pages ti and 9. This clearance 
shall be checked when the armature is rest-

- ing against the adjusting nut or against 
- the spoolhead, unless otherwise specified 

r 

Fig. 115 - Method of Gauging Spring Tension L. 
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on the individual spring combination figure. 

Gauge by eye. 

Exception: If the required clearance 
between the armature stud or bushing 
and the spring is not present and the 
spring involved has a contact pressure 
of 25 grams or more, regardless of the 



minimum tension specified, the require- I 
ment is considered met if the contacts 
do not break with a 

Test - 0.003-inch 
Readjust - 0.005-inch 

gauge inserted betw een the adjusting 
nut and the armature . 

Use the No. 66D gauge. 

In the case of EA-type relays, coded 
EA-25 and up, use the No. 74D gauge in-
s erted between the spoolhead and the 

1 armatur e. ....i 

2.19 Contact Separation: Fig. 114(D) -
The separation between any pair of 

contacts normally open or between any pair 
of contacts that ar e open when th e relay 
is operated shall be 

Min 0.005 inch 

Use the No. 74D gauge. 

2.20 Contact Follow: The contact follow 
on all normally open contacts shall 

be 

Min 0.004 inch 

Gauge by eye. 

This requirement is met if the normally 
open contacts make when the relay is elec­
trically energized with a 

Test 
Readjust 

E,EA,F,H, &R Types 

0.003-inch 
0.004-inch 

T Type 

0.004-inch 
0 . 005-inch 

gauge inserted between the stop pins and 
the core, between the armature and the 
core if no stop pins are provided or, in 
the case of F-type relays, between the ad­
justable stop pin and the armature. On 
relays equipped with armature stops, the 
gauge shall be inserted between the arma­
ture stop and the armature, not between the 
stop and the stop pins. 

Use the No. 66D gauge. 

(a) If the circuit requirement table 
specifies that the armature need not 

come all the way up to the core on the 
specified operate current, the contact 
follow shall be considered satisfactory 
if, with the relay electrically energized, 
the following tests are met. 

ISS 6-D SECTION 040-510-701 

(1) Relays Equipped With Spring Com-
binations per Figs. 31 1 32, 33, 

38, and 39: All make contacts on the 
relay shall make with a 0.004-inch 
gauge inserted between the stop pins 
and the core, but the make contacts 
of spring combination Fig. 31, 32, 33, 
or 39 and contacts 1 and 2 of spring 
combinations Fig. 38 sha l l no t make 
with a 0.006-inch gauge i nser t ed be­
tween the stop pins and the core. 

Use the No. 66D gauge. 

(2) Rela s Other Than Those Covered in 
1 There shall be perceptible 

follow of the spring as the opposing 
spring is moved away from it. 

Gauge by eye. 

(b) If the circuit requirement table 
specifies a contact follow of o.oo8 

or 0.010,inch the follow shall be con­
sidered satisfactory if, with the relay 
electrically energized, the contacts make 
with the following gauge inserted between 
the stop pins and the core: 

Contact Follow 

0.008 inch 
0.010 inch 

Use the No. 66D gauge. 

o.oo6 inch 
o.oo8 inch 

2.21 Spring Sequence: The relay shall 
meet the spring sequence requirements 

shown on the figures on pages 8 and 9, or 
any other spring sequence specified in the 
circuit requirement table. 

2.22 Electrical Requirements 

(a) The relay shall meet the electrical 
requirements specified in the circuit 

requirement table. 

(b) These requirements shall be met with 
the cover and cover cap off the re­

lay, unless otherwise specified. 

2.23 Timing Requirements: The relay shall 
meet the timing requiremer,ts if speci­

fied in the circuit requirement table. 

2.24 Pulse-repeating Requirements: If 
specified in the circuit reqUirement 

table, the relay shall meet the per cent 
break limits specified when checked under 
the conditions outlined in Sections A490.813 
or A492,708. 
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FIG . I A RM . TRvL .o,s· FIG. 2 ARM . TRVL. 015° FIG .3 ARM TRVL .020 · FIG.4 ARM TRVL .. 025 ° FIG .5 ARM . TRVL .. 030° 

I 2 I 2 I 2 3 I 2 3 I 2 3 4 

1 1 I I 11 I I I I I I I I 
DA D F DD F DCA DC D F 

,-~ ·~ ·~ ,, ·~ X X ARM . C PR . X X A RM . C PR . X X ARM . CPR. N_J L M "l_J M 

F IG.6 ARM . TRVL. .03o" FIG. 7 A RM . TR V L.020 · FIG.8 AR M .TR VL . 020· FIG .9 A RM . TR V L .. 03 5° F IG. 10 ARM . TRV L.. 015 

I 2 3 4 5 

I I I I I 
I 2 3 4 5 

I I I I I DADD F 

:~~a•oea lTil(A 

1234 .5 123 4 

I I I I I I I I I 

, !Llil \ :H~ l 
~M CPR. UV.AR M.C PR. 

FI G.II ARM . T RV L..Cl5° F IG. 12 AR M . TRVL .. 035° FIG . 13 A RM T RVL.C35 Fl G. 14 A RM. TRVL .03 5 ·· FIG . 15 ARM . TRVL . . 0 15 " 

I 2 3 4 I 2 3 4 5 I 2 3 4 I 2 3 I 2 3 4 

I I I I I I I I I I I I I I I I I i I I 

DADA s1!}DFEA F siMOOJI°'" !EA F s~DFD F 
X X - X ARM .C PR. X X A RM X X AR M QPR. X X :R M 

_J L CP R CPR 

M L ~ 
FIG. 18 ARM . TRVL .030 " FIG. 19 A RM TRVL .0 4 0" FIG. 20 A RM TRVL. .040 ° FIG. 21 A RM T RVL. 030 " FIG. 22 ARM . TRVL .030 ° 

I 2 

I I I 

DB FE -x s~Di:.A F !}DEAF N~DADB: FE-Y ]DC~B roj y 
X X-- J( X X X 

- Y ) S ARM 
M X ARM CPR X ARM .I CPR. 

~~;:_ N_J L~ ~ L : ARM CPR L M C PR I X )( ~~:;' 

3 4 

I I 
I 2 X1 

I I I 
3 

I 
I 2 3 

I I I 
4 I 2 3 4 

I I I I 
5 6 

I I 
I 2 3 

I I I 
4 5 

I I 

FIG. 23 ARM TRVL .. 025" FIG. 26 ARM. TRVL .030·1 FIG . 27 ARM TRVL .020 

123 4 56 I 23 4 56 I 234 5 123-> 56 I \ i i i 5 

I I 1. 1 I I I I I I I I I I I I I I I I I I I I 

x-{f!o,o, so: :~om" : :~'"',, '1f!°"' ~o: :+w l 
IRM ·X A RM X . . . - ·- · 7 ~ AR M oPR. 

PR O PR X ARM OPR - ~ J L 
ls ARM N _J L M s A RM ~ : RM N M 

ARM. T RVL .030° FIG. 24 AR M. TRVL 025" FIG. 25 

OPR OP R. O PR 

FIG. 28 ARM . TRV L. .0 15• FIG . 29 A RM . TRVL 02 ~;' FIG. 30 ARM TRVL .015" FIG. 31 A RM TRVL. .0 15" Fl G. 32 A RM . TRVL. .02 ()' 

I 2 3 4 123 4 5 6 1 2 I 2 I 2 3 

I I I I II I I I I 

·W ·~~-.~ r~lr' 
CPR 

I I I I I I I 
C D F 

.0 4 0 '~~ 
SPC . 

s 

X 

X AR M. 

J L Q PR, 

N M 
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r I G. - .... M . TRVL . . 020 1 r 11.,. 35 ARM . TRVL. .025 Fl G. 36 FIG. 37 ARM. oftYL. .025' Fie.. 38 ARM TRVL. .0Ju 

I 2 3 4 5 1 2 34 56 2 3 I 2 3 4 

I I I I I I 1111 I I II I I I I 

:~·•i .. rJ~L:~~ : m~L, ~-~--~ -~ ~: f::11 ... ,~ 
- /;~~ N_J L .. 

r1G . 39 ARM. rRvL. :ow F'-IG . 40 ARM rRvL . . o3o f'IG .- 4-l _ _ A_R_M __ T_R_v_L._.o_JO __ .,f--F- ,-G-. 4- 2-- ,,.- R-M-. r-R-VL-.l.1..oc.J4 0>,J· 1--F-1_G_ . ... 4_J __ A_R_M,.,_ '--rR-VL-.-.030--i. 

1234 12 34 56 12345 6 

I 11 I I I I I I I I I I I I I 
I 2 3 4 5 

I I I I I 
I 2 3 4 5 

I I I I I 

~::w·"" :a""". :~ororo r 

X ARM. 
X OPR. 

_J L Lp ARM . 

:~1Uj ~,-
117, b PR 

D r D C r 

~-
p_J /;~1:1-

N . u QPR 

rlG. 44 ARM. TRVL .. 040' rlG . 45 ARM. TRVL. JJ30" rlG. 46 ARM TRVL. .030 " fl G. 47 ARM . TRVL ~• rlG . 48 ARM TRVL..035" 

5 I 2 3 

I I I 
4 5 

I I 
I 2 3 

I I I 
4 5 

I I 
I 2 3 4 

I I 11 
I 2 3 4 

I I I I I 

rl G. 49 ARM TRVL. .030" FIG . 50 ARM. TRVL . . 040" FIG . 51 ARM . TRVL. .040 " FIG . 53 ARM TRVL. 035 f"IG . 54 ARM TRVL 025" 

1234 56 1234 5 1234 5 1234 56 1 2 3 456 7 

I 11 I I I 11 I I I I I I I I I I I I t I I I I I 11 I 

:_'~'li-~~~: : -~'.l~ .. -:+U~!,. :-tWt· ~£~ 
_, x4, I QPR ~~R . ~ J L x ~ 

L----~ x _J L _J l I ARM. ARM 
~~~- N M Z N 0 :'.J M QPR. QPR. 

FIG . 55, ARM . TRVL _030 • FIG . 56 ARM. TRVL .. 025 ·• FIG . 57 ARM. TRVL .. 02 5•· flG . 58 ARM TRVL .035" FIG. 59 ARM .TRVL .o3s 
123 45 123 45 1 ' 234 56 1234 567 

I I I I I I I I I I I I I I I I I I I I I I I 

.ffl;_ :~: :a· . ll ~ ~: 
QPR. ARM . _J t L ARM. QPR 

QPR. N .'.J M QPR. 

5 6 

I I I I I I 
DCAD er 

:~· 
J ARM . 

p Q PR. 

I 2 3 4 

Contact Spring Desiimations M & N - M contacts shall break before N con­
tacts make, Pressure A B C D E F G H 

Lor T Note A y 5 (j 20 25 95 15 
10 R Note A y 6 9 22 27 100 17 

Hor T Note A y 5 15 20 25 95 15 
20 R Note A y 6 17 22 27 100 17 

Tensions specified are minimum allowable. 

Note A - Tension sufficient to hold annature 
against adjusting nut or against 
spoolhead - See Rq 2,17{c). 

Note K - Clearance of min 0,010 inch between 
stern of stud and s~ring 1 
(Annature Operated). 

P & R - Gauge tension of Pas R contacts 
break. 

S - Stud gap - See Rq 2.18 
X - Arrows indicate direction of ten-

sion. 
X' - Balancing spring. 
Y - Tension of B spring shall be suf-

ficient to insure 0,005 inch separa­
tion at Y contacts. 

Z - Gauge tension of spring with stud 
of spring 2 resting against it. 

~ - Spoolhead spring. 
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3. ADJUSTING PROCEDURES 

3.001 List of Tools, Gauges, Materials, and 
Test Apparatus 

Code or 
Spec No. 

~ 

136B 

206 

207 

240 

259 

300 

349 

or 
474A 

KS-6320 

Gauges 

66D 

70D 

70J 

14D 

Materials 

KS-7188 

KS-7246 

KS-7743 

KS-7756 

D-159461 

Descr1pt1on 

Relay Blocking Tool 

30-degree Offset Screwdriver 

90-degree Offset Screwdriver 

Scriber 

Spring Adjuster 

Spring Adjuster 

3/16- and 7/32-1nch Closed 
Double-end Offset Wrench 

3/16- and l/4-1nch Closed 
Double-end Offset Wrench 

Orange Stick 

3-1nch Cabinet Screwdriver 

4-1nch Regular Screwdriver 

6-l/2-1nch P-long-nose Pliers 

Thickness Gauge Nest 

50-0-50 Gram Gauge 

0-150 Gram Gauge 

Thickness Gauge Nest 

Bell Seal Bond Paper 

Separator 

Separator 

Cement 

Backstop Nut 

Bell System Eraser 

Hardwood Toothpicks, Flat at 
One End, Pointed at the Other 

Test Apparatus 

35 Type Test Set 
I 

3.01 Cleaning (Rq 2.01) 

(1) Cl ean the cont acts ' and other parts in 
accordance with Section 022-100- 811. 

[3.02 Relay Mounting (Rq 2.02) 
[1.03 Vertical Clearance (Rq 2.03) 

(1) To tighten loose mounting screws, 
use the 4-1nch regular screwdriver. 
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(2) To adjust for the vertical clearance 
between relays, loosen the mounting 

screws of the relays affected with a 4-
inch regular screwdriver and shift them 
as required. Retighten the mounting 
screws securely taking care to maintain 
the proper clearance as the mounting 
3crews are tightened. 

3.04 Cover Spring and Cover Guide Pressure 
and Cover Cap Tightness (Rq 2.64) 

(1) If the cover spring does not rest on 
the spoolhead or if the cover is not 

held securely on the relay, adjust the 
spring with the No. 259 spring adjuster 
applying it near the crook in the spring 
as shown in Fig. 116. If impossible to 
correct in this way, remove the relay 
from the mounting plate using the 4-inch 
regular screwdriver. Then remove the 
cover guide and cover spring mounting 
screw with the 3-inch cabinet screwdriver. 
Adjust the cover spring manually so that 
the angles formed by the two bends in the 
spring that are adjacent to the rear 
spoolhead are each approximately 90 de­
grees. Then bow the spring at the crook 
as required. 

Cover Guide 

Spoolhead 
Adjuster 

F1g. 116 - Method of Adjusting for 
Cover Spring Pressure 

(2) If the cover guide does not bear 
satisfactorily against the core, 

remove the cover guide and cover 
spring mounting screw with the 3-1nch 
cabinet screwdriver. Then using the 
P-long-nose pliers, adjust as required 
the part of the guide that 1s secured 
by the screw. 

(3) If the cover cap does not flt prop­
erly adjust the cover cap prongs 

as required using the P-long-nose 
pliers. 



3,05 Application of KS-7246 Separator 

(1) If a KS-724 6 se pa ra to r has pr ev iously "7 
been used and is to be replaced, re­

move the separator and then examine the 
core. If any particl e s of the separator 
r·emain on the cor ·e, gently scrape them 
off using the No. 240 scriber, .J 

(2) Before applying the separator, clean 
the armature and core as covered in 

3,01, Check the armature travel, con­
tact separation, and contact follow, and 
if necessary, adjust as covered in 3.14, 
3.19, and 3,20 making any necessary cor­
I'f:ctions allowing approximately 0.002 
inch for the thickness of the paper, This 
should minimize the adjustment outlined 
in ( 9). 
(3) Withdraw a strip of KS-7246 separator 

from the container and tear off a 
length that can be conveniently handled 
(approximately 3 or 4 inches). 

(4) Thread the separator between the arma-
ture and core with the gummed side to­

ward the core until one end projects either 
at the top or bottom, as convenient, for 
approximately 1-1/2 inches beyond the core, 
Moisten the projecting length of separator 
at the end for a distance of about 3/8 inch 
with the finger or with the KS-6320 orange 
stick dipped in water, Exercise care to 
thoroughly moisten the end of the strip 
but to avoid excessive moisture, 

(5) Pull the dr-J end of the separator 
strip until only the 3/8-inch mois­

tened end projects beyond the core. Posi­
tion the strip so that it is about 1/16 
inch away from the spoolhead of the relay, 
and then press the 3/8-inch moistened end 
of the strip firmly against the side of 
the core away from the armature with the 
finger or the Bell System eraser. Hold 
it in this position and pull on the free 
end of the strip in a manner that will 
cause it to lie smoothly and tightly 
against the side of the core adjacent to 
the armature, See Fig. 117, Best results 
are obtained if the end of the paper that 
is stuck to the pole piece is allowed to 
dry for at least three to five minutes 
before fastening the other end, 

(6) When pull+ng on the paper,always exer­
cise extreme care not to pull with 

sufficient tension to tear the paper, 

(7) Continue the pull on the separator, 
press the armature against the core, 

and hold it in this position either manu­
ally or with the No, 136B tool. Then re­
lease the pull on the separator. 

(8) Moisten the free end of the separator 
strip for a short distance adjacent 

to the pole piece as indicated in Fig, 117 
and wrap it evenly around the edge and 
over the pole piece in such a way as to 
overlap by at least 1/4 inch the 3/8 inch 
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3/gn Moistened End~ 
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Fig. 117 - Method of Applying 
KS-7246 Separator 

previously stuck. Cut off the excess 
paper. Remove the No. 136B relay blocking 
tool, if used. 

(9) After completing this preocedure, 
check the relay for requirements 2,19, 

2.20, and 2.22. 

3,06 Application of Means for Relieving 
Sticking That May Develop Between 

Armature and Adjusting Nut (Rq 2.06) 

KS-7743 Separator 

(1) Cut off a strip of the KS-7,43 sepa-
rator approximately 1-1/2 inches long. 

Dip the pointed end of a clean toothpic~ 
approximately 1/ 8 inch in to the KS-7'(56 
cement and wipe off the excess cement on 
the edge of the tube. The cement remain- -
ing on the toothpick should not be suffi­
cient to form a drop. Place the strip of 
separator on a flat surface and make a 
line of the cement with the toothpick ap­
proximately 3/8 inch long and 1/3?. inch 
wide along one edge of the separator near 
the center as indicated in Fig. 118. 
Exercise care to use the cement sparingly 
as it spreads when the separator is ap­
nlied tQ the armature. Excess cement will 
result in the spreading of the cement 
under the adjusting nut. Keep the tube +­

closed at all times except when using the 
cement in order to prevent evaporation 
of the cement. If the cement in the tube +-­
becomes thick so that it will not flow 
freely, discard the tube and obtain a 
fresh supply. 

(2) Using the P-long-nose pliers, grasp 
one end of the separator as indicated 

in Fig. 118, operate the relay using the 
KS-6320 orange stick, and while holding 
the relay operated, place the separator 
in position on the back of the armature 
as indicated in Fig, 119 so that the sur­
face of the separator to which the cement 
is applied rests against the armature near 
the spoolhead, Position the separator so 
that the front end extends well under the 
adjusting nut as indicated in Fig. 119, 
taking care that it is not so far forward 
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P-Long Nose Pliers---~ 

KS-7743 Separa to r 

- ----+-- - KS-7756 Cement 
L-----------~ Applied to This 

Area Only 

Fi g . 118 - Application of Cement 
to KS-7 743 Separator 

that it touches the threads on th e adjust­
ing stud; then release the relay and the 
pliers. Using the Ks- 6320 orange stick 
rub the cemented portion of the separator 
smoothly and tightly against the surface 
of the armature, taking care that the 
cemented portion of the separator does not 
ex t end under the adjusting nut. 

KS-7743 Separator--~ 

Spoolhead---- -~ 

Area Covered by- --- -.;-+-'rit-+ 
KS-775 6 Cement 

Armature- ----------

Core----' 
~--Adju stin g 

Nut 

,4------- P- Long Nose Plier s 

Fig, 119 - Application of KS-7743 
Separator to Relay 

l3) Insert the No. 136B tool between the 
armature and the adjusting nut, exer­

cising extreme care not to dislodge the 
separator or to shift its position. Then 
using the P-long-nose pliers tear off the 
excess paper from each end of the separa­
tor along the top and bottom edges of the 
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No. 136B tool. Remove the No, 136B tool 
and check to be sure that the separator is 
in its proper position between the arma­
ture and the adjusting nut. 

(4) After completing this procedure, check 
the relay for r equ ir ements 2 .14, 2.18, 

2.19, 2.20, and 2.22, 

D-1594 61 Backstop Nut 

(5) Remove th e adjusting nut mounted on 
the r e lay using the P-l ong-nose 

pliers . If a KS-7743 paper separat or has 
been applied previously be tween the arma­
ture and the adjusting nut, r emove th e 
pap e r and cement from the area which the 
backstop nut will contact by gently scrap­
ing off the paper and cement using th e 
No, 240 scriber. Mount the D-15 9461 
backstop nut in place, using the P-long­
nos e pliers. 

(6) After completing this procedure, check 
the r e lay for requirements 2.14, 2.18, 

2.19, 2.20, and 2.22. 

[3.07 
l2. Ocj 

Contact Alignment (Rq 2.07) 
Spring Tang Position (Rq 2.08) 

(1) If the contacts do not lin e up prop­
e rly or if the tang does not overlap 

the spoolhead sufficiently, it is probably 
due t o the springs having shift ed in the 
ass embly. In this case, r e fer th e matter 
to the supervisor. 

3,09 Armatur e and Spring Stud Clearance 
(Rq 2,09) 

(1) If an armature stud touch e s the spring 
through which it passes, it is prob ­

ably du e to a twist in the spring as a . 
1·e sult of adjustment . If a spring stud 
touches the spring through which it 
passes, it is probably due to a twist in 
the spring to which th e stud is attached . 
In e ither case, apply the No. 259 or 300 
spring adjuster to the spring at f ault 
and adjust it so that there is the re­
quir ed c l ea ranc e between the stud and the 
springs. 

3.1 0 Adj usting Stud Clearanc e (Rq 2.10) 
(1) If the armature rubs against the ad­

ju sting stud, correct aR foll ows : 
(a) If due to a bent adjusting stud, 

strai ghten the stud by grasping the 
adjusting nut with the P-long -n ose 
pliers and bending the stud as r equired. 
Exercise care not to damage the threads 
on the stud or loosen the stud. 

(b ) If due to the armature not being 
properly hinged to the core, r e f e r 

the matter to the supervisor. 

3.11 Adjusting Nut Tightness (Rq 2,11) 

(1) To tighten a loose adjusting nut, 
back off the nut from the adjusting 

stud until its slotted portion is free of 



Adjusting Stud- -- - ~ 

Adj ustin g 
Nut 

P- Long Nose Pliers 

Fig. 120 - Meth od of Ti ght ening Adjust­
ing Nut on Stud 

the stud and th en f orc e the sl ott ed parts 
c loser t oge ther with the P-long-nose 
pli e rs as sh own in Fig. 120. 

Use the No. 349 or 474A wr enc h t o turn 
the adjus t in g nut. 

3,12 Adjustabl e St op Pin Tightness (Rq 2.12) 

(1) To tighten a loose st op pin,back off 
th e scr ew until it is hel d only by 

one or two threads and then f orc e t he 
slotted parts of the brack e t clo s er t o­
gether with the P-long-nose plie rs as 
shown in Fig. 121. 
Use the No . 349 or 474A wrench to turn th e 
scr ew. 

~-- - -No , 349 or 
No. 4 74A Wr ench 

P-Lon g Nose Pliers 

Fi g . 121 - Method of Tightening 
Adjustable Stop Pin 

3.13 Adjustable Stop Pin Position (Rq 2.13) 

( 1 ) To ad just th e position of the adjustable 
st op pin, operate the relay manually 
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or electrically and turn the adjustable 
stop pin in, using the No. 349 or 474A 
wrench until the stop pin strikes the 
armature, as indicated either by a slight 
movement of the armature away from the 
core or by the increased pressure required 
to turn the stop pin. Check that the stop 
pin extends through the core by inserting 
a piece of KS-7188 Bell Seal bond paper 
between th e armature and the stop pin as 
shown in Fig. 122, and operating the relay 
either manually or electrically. The ap­
pearance of a dot on the paper is an indi­
cation that the stop pin projects through 
the core. 

KS-71 88 Bell Seal 
Bond Paper--~ 

Core- ------. 

Adjustable Sto p Pin 

Fig. 122 - Method of Checking for Ad­
justable Stop Pin Position 

No. 66D 
Gauge -~ = ..L...\~-1-11U,,.,..--rr:irnll.~ 

No.J49 or 
No,474A Wrench 

Fig. 123 - Method of Adjusting for 
Armature Travel 

3.14 Armature Trav e l (Rq 2.14) 

(1) To adjust th e armature trav e l, insert 
the proper blade of the No. 66D gauge 

as shown in Fig. 123 and turn the adjusting 
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nut with the No. 349 or 474A wrench until 
the gauge fits snugly. 

13.15 
l.2_. 16 

Straibhtness of Springs (Rq 2.15) _ 
Separation Between Springs (Rq 2.lb) 

(1) If the springs are not straight or 
there is insufficient clearance be­

tween the springs, correct by adjusting 
the springs where they are bent or where 
the clearance is insufficient with the 
No. 259 or 300 spring adjuster. 

~ 
17 Contact Pressure (Rq 2.17) 

:1 8 Stud Gap (Rq 2.18) 
.1 9 Contact Separation (Rq 2.19) 
• 20 Contact Follow (Rq 2.20) 
.21 Spring Sequence (Rq 2.21) 

(1) Use thA No. 259 or 300 spring ad­
Just er to adjust the springs for these 

requirements. Place the adjuster on the 
front end of the spring but back of the 
contacts and armature stud, and then slide 
it back to a point about 1/4 inch from 
where the spring leaves the spring assembly 
as shown in Fig. 124. Adjust the spring 
at this point to the left or right, as re­
quired, exercising care not to disturb ad­
ja cent springs. 

~ No.259 Spring Adjuster 

Spring 
Assembly -- ~ 

Armature 
Stud- ------ -~ !...------ Contact 

Fig. 124 - Method or Adjusting 
Spring Tension 

(2) Normally straight springs that · have 
been adjusted should have no sharp 

bends due to adjustment. A gradual bow 
is permissible. 

(3) In tensioning springs, exercise care 
not to damage the armature hinge 

plate or to change the position of the 
magnetic bridge pieces with respect to 
the armature. 

(4) Contact Pressure: In connection with 
spring tensions that are specified to 

obtain contact pressure, note that they 
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are specified on a minimum basis. They 
have, how€ver, a direct bearing on meet­
ing the electrical requirements, and if 
they are greatly in excess of their mini­
mum tension, the relay may fail to meet 
its electrical requirements, in which 
case the tensions may have to be reduced 
slightly toward their specified minimum. 
In adjusting, however, it is desirable 
to have as much tension as possible on 
the various springs, consistent with 
meeting the other requirements. Attempt 
to distribute the tensions proportionately 
between the top and bottom spring combi­
nations and between the light and heavy 
springs of each combination • 

(5) If no definite contact pressure is 
specified, tension the springs so 

that the relay will meet its electrical 
requirements. Tension the spoolh ead 
springs so that they rest against the 
spoolhead. 

(6) Stud Gap: The stud gap requirement 
should al~o be met at the same time 

springs are adjusted to meet the contact 
pressure requirements, If it is difficult 
to meet this requirement by adjusting the 
springs, it will be satisfactory to bend 
the tang a slight amount. Use the P-long­
nose pliers to bend the tang, holding the 
spring with the No, 259 spring adjuster 
as shown in Fig, 125. It is satisfactory 
if, in making this adjustment, the tang 
does not rest flat on the spoolhead, 

Sprin g Tang 

No. 259 Spring 
Adjuster ---~ 

,- - - P-Long Nose Pliers 

Fig. 125 - Method of Adjusting Spring Tang 

(7 ) If there is insufficient clearance be-
tween spring land the stern of the 

stud on spring 2 on relays equipped with 
spring combinations per Fig, 46, 48 , or 
51, adjust the springs with the No, 259 
spring adjuster to bow them slightly away 
from each other, 



(8) Contact Separation: To correct the 
separation, adjust the spring with 

the No. 259 or 300 spring adjuster or th e 
spring tang with the P-long-nose pliers. 
See (6 ) regarding bending of spring tangs. 

(9) In adjusting the fr ont contact sepa-
ration on break-b e fore-mak e springs, 

adjust the springs so that the contact 
separation is suffici ent to insure that 
spring sequence will be obtained und er 
operating conditions. 
(10) To gauge contact separati on on relays 

on which th e contacts are pitted, 
move the travelin g spring manually toward 
its associated sprin g . A perc eptible 
(approximately 0.00 5 inch) movement of the 
spring before the contacts make indicates 
a satisfactory minimum contact separation. 

(11) Contact Follow: In gauging contact 
follow on relays on which the con­

tacts are pitted, ins ert a 0.003-inch 
gauge between th e arma t ur e and the st op 
pins or between the armature and the cor e 
when no stop pins are pr ovid ed and note 
that th e re is a prec eptibl e movement of 
the spring when th e armat ure is moved 
slowly by hand ag a inst th e gaug e . To cor­
rect the follow, r educe th e con t act s epa­
ration toward the minimum. 
(12) On relays where th e armatur e does no t 

come all the way up to th e core on 
the specified operate current when this 
condition is permitted by the circuit r e­
quirem ent table, adjust the springs so 
that all make contacts close a t approxi­
mately the same time. On relays equip ped 
with both light and heavy make cont a ct 
springs, light springs sh ould make sli ghtzy 
before the heavy springs. 

(13) Spring Sequence: To adjust for 
spring sequence, modify the contact 

pr e ssur e , stud gap, contact separation 
an d contact f ollow adjustments as required. 

~

.22 

.23 

.24 

Electrical Requirements (Rq 2.22) 
Timing Requirements (Rq 2.23) 
Pulse-r epeating Requirements (Rq 2.24) 

( 1) If the relay fails to meet the elec­
trical timing or pulse-repeating re­

quirements adjust as f ollows: 

(2) To meet the operat e or hold require-
ment, decrease the spring tension to­

ward the minimum, reduce the contact 
follow toward the minimum, or increase the 
stud ~ap. If failure to meet the require­
ment is due to stickiness between the 
spring tang and the spo olhea d , clean the 
surfaces by drawing a piece of KS-7188 
Bell Seal bond paper between the spring 
tang and that porti on of the spoolhead on 
which it rests. 
(3) To meet th e nonoperate or release re­

quirement, increase the spring tension 
or the follow or decrease the stud gap. 

(4) Turning in the adjustable stop pin 
screw on F-type relays, thus setting 
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up a greater operated airgap, will also 
aid in meeting the release requirement. 

(5) Bridge Piece Alignment: F- and T-type 
relays have two magnetic bridge pieces 

which reduc e the reluctance of the mag­
netic path. If the armatures of these 
relays are not in alignment with the 
bridg e pi ece s an d the core, it will be 
difficult to meet the timin ~ requirements. 
Failur e of a r e lay to meet its timing re­
quirements after all possible spring ten­
sion and airgap adjustments have been made 
usually indicates improperly aligned 
bridge pie ces with r e spectt;othe armature. 
In this case refer the matter to the 
supervisor. 

3.25 Pr e ferr ed Adjustment to Reduce Pitting 
of Contacts 

(1) In order to minimize contact chatter 
on relays which experience has shown 

are subject to ex cessive we~r as indicated 
by pitting of the contacts, use the pre­
ferred adjustments indicated in the fol­
lowing table. In making these adjustments. 
adjust th e contact pressur e , stud gap, 
contact separation, an d contact follow as 
covered in 3.17 to 3.21. 

(2) If the information in the table speci-
fies that th e contact pressure, stud 

gap, contact separation, or contact fol­
low is to be adjuste d toward the maximum, 
this means that thes e adjustments should 
be made so that th e contact pressure, stud 
gap, contact s eparation and follow are as 
far above the minimum values specif i ed in 
requirements 2.17, 2.18, 2.19, and 2 .20 as 
possibl e , consistent with meeting a l l the 
other requirem ents. This applies t o all 
r e lays regardless of whether L (or 10 ) or 
H (or 20) contact pressure is specif ie din 
th e circuit requirement table. In general, 
it is desirable, wherever possible, t o 
maintain a stu d gap in excess of 0.005 
inch. If the table specifies that the 
contact separation shall be adjusted to­
ward the minimum, adjust the separation as 
close as practicable to the minimum value 
specified in requirement 2.19. If a defi­
nite maximum contact pressure is specified 
in the following table for a particular 
spring, adjust this pressure as close as 
practicable t o this maximum value, but do 
not exceed it. These pressures should be 
checked as covered in the requirements ap­
plying to the particular spring combination. 

(3) Where there is more than one pair of 
contacts on a relay subject to exces­

sive wear.it is recommended that the pre­
ferred adjustment specified be distributed 
over all springs involved. It is, in gen­
eral, not desirable to adjust the tension 
of other springs on the relay to the mini­
mum tension specified, in order to provide 
the absolute maximum tension on the fa­
vored springs since an extreme adjustment 
favoring one particular pair of contacts 
may transfer the pitting trouble to a 
second pair of contacts. 
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Spg Adjust Adjust .Adjust Adjust 
Comb. Favored Tension of Stud Cont Cont SaE 
Fig. Contacts s~ Gap Sap Follow NotE 
No. No. Toward Tovard Tcward 'lbward 

Spg AOJUSl; Jruljust IAdJust IAdJust 
Comb. !Favored Tension of Stud Cont Cont Sae 
Fig. K:onta::ts ~ Gap Sap Follow Noti 
INo. No. trowara Toward ToWard Toward 

1 1-2 1 Max Min Max 
2 1 

24 1-2 1&2 Max Min Max 
2-3 2&.3 Max Max 

2 1- 2 l&2 Max Max Min 4-6 4&6 Max Min 
3 1-2 1&.2 Max Mln Max 5-6 5&6 U.ax Max 

2-3 2&.3 Max Max Min 25 1-2 1&2 ll!ax Min Max 2 
4 1-2 l&.2 Max Min Max 2 

2-3 2 Max 
3 1 

2- 3 
2 Max 
'.'i 1 

4-5 4&5 Max Max Min 
5 1-2 l&.2 1'iax Min Max 2 26 1-2 1&2 Max Max 

2-3 2&3 Max 3-4 3&4 Max Min Max 
3-4 3&4 Max Max Min 4-6 4&6 Max Min 

6 
1-2} 

1 Max Min 3 
2 4 

2-3 '.'i ~ 

5-f\ 5&.6 }Jlax Max 
27 

1- 2 
1 Max Min Max 
2 1 

7 1-2 11&2 Max 1~ax Min 3-4 3&4 Max Min Max 
3-4 3&4 Max Min Max 4-5 4&5 Max Max Min 
4-5 4&5 Max Max Min 

8 
1-2 

1 Max .Min Max 
2 l 

3- 4 3&4 Max Min Max 

28 
1-2 

1 Max Min Max 
2 · 1 

3-4 
3 Max Min li:ax 
4 1 

4-5 14&5 Max Max Min 29 1-2 1&2 .Max Min Max 2 
9 1-2 1 Max Min Max 

2 .l 
3 - 4 3&4 Max Max 
3-5 3&5 Max Min 

10 1-2 1 Max Min Max 
:> 1 

3-4 3&4 Max Max Min 
11 1-2 1 Max Min Max 

2 .1. 

3-4 3 Max Mln Max 
4 .1. 

12 1-2 1&2 Max Max Min 
3-4 3 Max Max 
3- 5 3&5 Max Min 

13 1-2 l&.2 Max Min Max 

2- 3} 
2 Max Min 3 

3-4 3 4 
4 5 

14 1- 2 1 Max Max 
1- 3 1&3 Max Min 

15 1-2 1&2 Max Max Min 
3-4 3&4 Max Max Min 

18 1-2 1&2 Max Min Max 

2-3 2 Max 
3 1 

4-6 4&6 Max 
5-6 5&6 Max Max 

30 1-2 1 Max Min Max 
2 1 

31 1-2 2 1 
32 1-2 2 Max Min 

2-3 2&3 Max Max Min 
33 1-2 2 l 

3-4 4 Max Min 
4-5 4&5 Max Max MTn 

35 1-2 1&2 Max Max 
3-4 3&4 Max Min Max 

4-5} 
4 Max 3 

5-6 5 4 
f\ 5 

37 1-3 1&3 Max 
2-3 2&.3 Max Max 

38 1-2 2 Max Min 3 
2-3 2&3 Max 
3-4 3&4 Max Max 

39 1-2 2 1 
2-4 2&.4 Max 3-4 4 1 
3-4 3&4 Max Max 40 1-2 1&2 Max Min Max 

19 1-2 1&2 Max Min Max 2-3 2&3 Max Max Min 
2- 3 2&3 Max Min 6 

20 1-2 1&2 Max Min Max 4 -5} 
4 Max 3 
5 4 

4-5 I'. fi 
2- 3 2 Max Max 41 1-2 1&2 Max 7 
2-4 2&4 1.lax Min 3-4 3&4 Max Max 

21 
1- 2 

1 .!,,ax Min Max 
2 1 

5- 6 15&6 b.{ax Ma x 
42 1-2 1&2 Ma.x: 7 

3-4 3&4 Max Uax 
4-6 4&c Max .!I.in 
5-6 5&6 Max Max 

22 1-2 1&2 Max Min Max 2 
2-3 2&3 Max 
4-5 4&5 Max Max 

3-4 
3 Max .!v,ax 
4 l 

3- 5 3&5 Max Min 
43 1-2 1&2 Max Max Min 

3-~ 
3 Max 3 
4 4 

4-5 5 5 
23 

1-2 
1 Max Min Max 
2 1 

3-4 3&4 Max Min Max 
5-5 l"J..i>. MaY Max 

44 1-2 1&2 Max Min Max 2 

3-4} 
3 Max 3 

4-5 4 4 
5 5 
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Spg 
Comt. 
Fig. 
No. 

45 

45 

47 

48 

49 

50 

51 

53 

54 

55 

55 

57 

58 

5~ 

1. 

AdJust AdJUSt AdJUSt AllJu.St 
Favored Tension or Stud Cont Cont See 
Cmtacts Spg Gap Sep Follow NotE 

No. Toward Tavard Toward Towaro 

1-2 
1 MAX Min Max 
2 1 

3~} 
3 Max 3 
4 4 

4-5 5 5 
1-2 l&.2 Max Min Max 
3-4 3 Max 11111.n .I/lax 

4 l. 
1-2 l&.2 Max '{ 

3-4 
3 Max Min Max 
4 l. 

1-2 
l Max Min Max 
2 l. 

3-4 3&.4 Max Ml.n .MaX 

4-5 4&5 Max Max 
1-2 1 Max Max 
3-4 3&.4 Max Max 
5-6 5&6 Max Mai 
1-2 l&.2 Max 7 
3-4 3&.4 Max Min Max 
4-5 4&5 Max Max Min 
1-2 1&2 Max Min Max 
3-4 3 Max 
3-5 3&5 Max 
1-2 

1 Max Min Max 
2 l. 

3-4 3&.4 Max Min Max 

4-5} 
4 Max 3 
5 4 

5-6 6 5 
1-2 1&2 Max Min Max 2 
2-3 2&3 Max 
4-5 4&:, Max lWI.X M n IIAHX 

5-7 5&7 Max Max 8 
1-2 1&2 Max Min Max 2 

2-3 
2 Max 
3 1 

4-~ } 
4 M!!.X 3 

5-5 5 4 
f', 5 

1-2 1 Max Min Max 
2 l 

3-5 3&!5 Max 
4-5 4&5 Ka.x Max 
1-2 l&.2 Max Max Min 
3-5 3&.5 Max 
4-5 4&.5 Max Max 
1-2 l&.2 Max Max l.Un Max 
3-4 3&.4 118.X 1111.n 11111.x 

4 Max 3 
4-;} 5 4 
5-5 5 5 

1-2 
1 Max Min 14ax 
2 1 

3-4 3 Max Max 
3-5 3&.5 Max Min 
5-7 5&7 Max Max t:l 

Adjust the tension of this spr;ng as 
close as pr~cticable to minimum 10 grams. 

ISS 6-D SECTION 040-510-701 

2. In adjusting ~ne t ensions of springs 1 
and 2, increase the tension of 2 to ap­
proximately equal the tension of 1. If 
furth e r incr eas ~ in tension is possible, 
increas e the tensi on of the two springs 
equall y , 

3, This sprin g shall be tensi oned toward a 
maxi mum of 20 grams, 

4. This sprin g shall be t ension ed t oward a 
maximum of 10 grams. 

5 , This s pring shall be te nsioned toward a 
maximum of 35 grams. 

6 . Adjust the cl earance be tween sprin ~ 2 
and the boss on the spring which is ten­
si oned against t he a rmature t oward the 
maximum. 

, . Adjust the gap between spring 3 and the 
stu d on spring 1 towar d the maximum. 

8 , Adjust the gap be tween spring 5 and the 
stud on spring 7 t oward the maximum with 
the armature ope rated. 

REASONS FOR REISSUE 

1. 

2. 

3, 

4. 

5 , 

6 . 

8 . 

•ro r ewor d the definitions of operate, 
hold, and r e lease (1.04, 1,0 6 ,and 1,07), 

To r evise th e definition of armature 
travel (1.0 8 ). 

To reword the requirement covering the 
application of the KS-7246 separator 
(2.05). 

To revise the requirement covering arma­
ture travel (2.14). 

To add a figure showing an EA-type re­
lay with fixed armature travel 
(Fi g , 113), 

To revise the requirement covering con­
tact pressure (2.17). 

To revise the requirement covering stud 
gap (2.1 8 ). 

To revise tile req.rl.rement covering contact 
follow (2 ,20). 

To add a procedure for removing 
damaged paper separators from core of 
relay (3,05(1)). 

10. To revise the adjusting procedure to 
ref e r to a tube instead of a container 
of cement. (3.06). 

Page 17 
17 Pages 


