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RELAYS 

SECTION B461.002 
Is sue 2-D, B-16-37 

A.T&'l'Co Standard · 

'·. 

BAND O TYPES 

1. GENERAL 

1.01 

1-D. 

This seotion 
and replaces 

covers B and G type 
Section B461.002, 

relays 
Issue 

1.02 It is reissued to add requirements tor 
alignment of bar type contacts, tor 

cover clearance, tor clearance betw een the ar­
mature and flexible contact spring and to omit 
the flashing requirements. Detailed reasons 
tor reissue will be found at the end ot the 
seotion. 

1.03 Reference shall be made to Section 
B400.001 covering General Requirements 

and Detini tions tor additional intonne.tion nec­
essary tor the proper applioation of the re­
quirements listed herein. 

*1.04 Asterisk: Requirements are marked with 
an asterisk(*) When to check tor them 

would neoessitate the dismantling or dismount­
ing of apparatus, or would atteot the adjust­
ment involved or other adjustments. No cheok 
need be made tor these requirements unless the 
apparatus or part is made ac cessible tor other 
reasons or its performance indioa~es that suoh 
a check is advisable. 
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1.05 0¥erate: A relay is said to operate 
I , when current is connected to its 

winding, the armature moves sufficiently to 
break the back contact and to make the front 
contacts reliable. The stop pin (or pins) or 
the armature need not touch the core (or remov­
able paper armature stop it equipped) on the 
operate current. 

1.06 Non-operate: A relay is said to non-
operate It, when current is connected 

to its winding, the armature does not move from 
the unoperated position sufficiently to reduce 
the front contact separation below .005" ar re­
duce the back conta ct pressure enough to cause 
an unreliable contact. 

1.07 Release: A relay is said to release 
if the armature moves from the core 

sufficiently to break contacts that have been 
closed and to make contacts that have been 
broken. On relays having no back contact, the 
armature need not touch the back stop when the 
current is reduced to the release value, but 
the front contact separation shall not be less 
than .005". 

1.08 Hold: A relay is said to hold it, af-
ter the relay has operated and the cur­

rent is either reduced abruptly or is inter­
rupted momentarily, the armature does not move 
sufficiently to cause contacts that have been 
made to become unreliable or to make contacts 
that have been broken. 

1.09 A list of coded "B" and "G" type relays 
together with their armature travel re­

quirements is covered on pages 16 to 24. This 
list covers the relays which were coded prior 
to the adoption of armature travel requirements 
and which may not have the armature travel re­
quirements covered by existing circuit require-

' 
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ment tables. Relays With a higher code number 
will have the armature travel requirements given 
in the "Arm• Trvl." col1unn ot the circuit re­
quirement tables. 

2. RBQJmlMm't'S 
2.01 Clean1@!: The contacts and other parts 

shall e cleaned when necessary in ac­
cordance With the section covering cleaning ot 
relay contacts and parts. · 

2.02 Relay ldountiog: Relays shall be mount­
ed approiimately level and tastened ae­

ourel7 to the mounting plate. Gauge by fife andtellil. 

2.03 COTer Clearance: The clearance between 
the relay"cover and any adJacent appa­

ratus including relay oo-,ers, shall be 
ld1n. l/32" 

Gauge b7 eye. 

2.04 cover cap: The cover cap shall tit 
snugly but aball not be so tight as to 

prevent placing or rem.ow-ing it With the tingers. 
Gauge by reel. 

2.05 Contact Ali6!:!'!!~t 

(a) Point and Disc Contacts - lig. 101 
(A): The point ot contact shall tall 

'Wholly w1 thin the boundary 01' the opposing con­
tact except tor contacts having the same diftlll­
eter, in which case their centers shall not be 

~w ~, ~-; ~I] (A) 

11g. 101 - Aligmnent ot Point 
and Diso Contacts 

13461.008 RBLAYS 
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¥ex. Permissible Ideal 
Misaljgmnent 

Not. 
Permissible 

Fig . 102 - Alignment of Standard Bar Contacts 
Plan View ot Contacting Surfaces 

Max. 1/3 width ot Width ot one oontact 
contacting surtaoe 7 must be wholly- w1 thin 
(A) t length ot mating con-

I tact (see A) / -
I 
I 
I 
I __ _, 

Max. Permissible Ideal 
Misaljgmnent 

I 
I 
I 
I 

----1---1 

Not 
Permissible 

Fig. 103 - Alignment ot Heavy- Bar Contacts -
Plan View ot Contacting surfaces 

out ot alignmen~ more .than 25~ ot the diameter 
ot the contact points. Gauge by eye. 

(b) Standard Bar Contacts - Fig. 102 
(A): The contacts snail line up so 

the t the width ot the contacting aurtace ot one 

• • • 
1 
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contact bar r ... lls wholly W1 thin the length of 
its mating ba.r. Gauge by eye. 

(c) Heavy Bar Contacts -
The contact alignment 

in the limits indicated in Fig. 
eye. 

Fig. 
shall 
103. 

103 (A): 
be with­
Gauge by 

•~.06 Tiihtness of Ad{ustin~ screws - Fig. 
IO: Tfie adjus Ing screws shall be 

sufficiently tight to prevent the relay chang­
ing its adjustment but shall not be so tight 
that it is necessary to use undue pressure in 
turning them. Gauge by feel. 

Removable 
Metal 
Armature 
Stop----....,...~ 1 

Core -- ---t-r,toJ lttt- t--

Armature----=➔.IL--

r---(B) 

--+---Apply 
Pressure 

Here 

(A) 

Fig. 104 - Removable Metal Armature 
Stop Position 

2.07 Rf:lmovable lAetal Armature stop FOsition -
Fig. 104 (A): The tianges on each side 

ot the removable metal armature stop facing the 
armature shall be flat against the pole face. 
The armature stop pin shall not strike the re­
movable metal armature stop as the relay oper­
ates. Gauge by eye. 

B46l.002 
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2.08 contact Follow - Fig. 105 (A): (Relays 
equipped with spring combinations per 

Fig. 13 and Fig. 14 only) 

(a) There shall be a follow at the tip of' 
the flexible front contact spring be­

fore the spring strikes the stop spring at the 
point opposite the contact of' approximately 
.005". This shall be checked when the relay is 
operated manually and shall be gauged by eye. 
This requirement is met if' the clearance be­
tween the flexible spring and the stop spring 
measured at a point opposite the contact with 
the relay unoperated does not exceed .010" and 
there is a perceptible movement of' the flexible 
contact spring when the relay is operated man­
ually. 

(b) When the relay . is operated manually 
by applying pressure to the armature 

at a point opposite the center of' the core, the 
flexible front contact spring shall touch the 
stop spring at a point opposite t.he contact be­
fore the armature stop pin (or the armature it­
self' if' no atop pin is provided) touches the 
core (or paper armature stop if' equipped.) 
Gauge by eye. 

2.09 Flexible Front contact s;eriuf Position-
flg. 10& {B}: (Relays •equ pped with 

spring combinations per Figs. 13 and 14 only ) • 
The flexible front contact spring shall rest 
against the shoulder of' the stop. spring when 
the relay is unoperated. Gauge by eye. 

2.10 Minimum Front Contact MekA - Fig. 106 
(X): The values or "Front Contact Make" 

referred to below are tabulated in the figures 
shown on Pages 14. end 15~ The particular value 
to be used shall be that corresponding to the 
figure number and the armature travel specified 
on the circuit requirement table. 

I I , C 
t I 
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r--
able Fro .nt ne 

Qon 
cont 

tact Spring 
. 

. Sp-r 

Stop Spring Armat ure 

Sboul der 
) I 

P[ ... 
r r-, -

(A) . 

!'lg. 1015 - Contact l"ollow 

(a) Relff• not ;1ppe4 With Removable 
~ ure s~ii With tEe armature 

held agalnaa gauge e thickness specitieci- · 
under "Front contact )lake" inserted between the 
atop pin (or pina) am the core (or betwee .n the 
armature and care when no stop pin 1 s provided) , 
the aruature or the traveling contact spring 
ahall touch tbe front contact or stop. sutti­
oient pressure shall be applied to the armature 
41rectly opposite the lower part of the core to 
hold it against the gauge but not enough t.o 
distort tbe armature. Use a 100 · ,type gauge. 
see Note A tolloW1ng requirement 2.12. 

(b) Pig. lOS (B) - R=a Rqui~pe4 with 
Removable Metal ture ~es: With 

the armature held against a gauge or t tbick­
neas specified under "Pront contact llake" in­
serted between the armature and the upper tlangios 
of tbe removable metal armature atop, the arm­
ature or traTeling contact spring shall touch 

>< the front contact or stop. Sufficient pre ,ssure 
shall be ap}ll1e 4 to tale armature directly .op• 

RBI,AYS 
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2.10 (Cont1nuedj 

Front 
Contact 
Adjusting 
Screw -- -__,, 

Core--- - --t----i 

Armature 

~~....,_ _ _ _ __ Back 
Contact 

Adjusting 
screw 

+---+-----(A) 

Tension Screw----++--+-u 

Fig. 106 - Location ot Adjusting Screws 
tor Spring Combination 
Figs. 4, 7, 9 and 10 

pos1 te the upper flanges of the removable met­
al armature stop to holdit against the gauge but 
not enough to distort the armature. Use the 
No. 74D gauge. see Note A following require­
ment 2.12. 

(c) Rel~s Equipped with RemoYable Paper 
Irma urestops 

(1) Rele!s Havii, Values of .005"{1ec-
ifie under Front Coritact M eR: 

When the relay is operated manui!Iy by applying 
pressure to the armature oppos1 te the lower 
part ot the core, the mov emsnt or the armature 
af'ter the armature or traveling contact spring 
touches the front contact spring or stop, but 
before tbe stop pin or pins (or the armature 
when no stop pin is provided) strikes tbe paper 
stop, shall be minimum .005". Gauge by eye. 
This requirement shall be considered as having 
beE'n met it the armature or traveling conta .ct 

I I 
1 .; .. t I 
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Front Contact 
Adjusting Screw------~ 

Front Contact 
Spring--~------, 

Armatu:re 
Tension Spring------

Armature 
Tension Screw--------' 

.------- Back 
Contact 

Spring 

.---Adjusting 
Plate 

.---Back 
Contact 

Adjusting 
Screw 

•+----Core 

t4--Armature 

Fig. 1.07 - "B" Type Relay - Cover Removed 

spring touches the front contact or stop with 
the .007" blade ot the No. 74D gaUge inserted 
between the armature stop pin or pins (or the 
armnture where no stop pins are provided) and 
the core Vr""i th the paper armature stop removed 
from the relay. care shall be taken that the 
bottom edge of the gauge lines up with the bot­
tom ot the core. Sufficient pressure shall be 
applied to the armature directly opposite the 
lower part of the core to hold it against the 
gauge but not enough to distort the armature. 
See Note A following requirement 2.12. 

B461.002 
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2.10 (Continued) 

(2) Rel~s Havinf Values Greater Than .oo ;ec£t ed under "Front Con• 
tact Make": Withe rem01rable paper armature 
stop remcwed from the relay, the relay shall · 
meet the requirements covered by part (a) ot 
this requirement. 

(d) Rela 1s Equipped v4th Separator (Con-
sist ng ot a strip ot paper wound 

directly on the core): Relays equipped w1 th a 
separator shall meet the requirement covered 
by part (a) except that the se,uge shall be in­
serted between the stop pin ( or pins) and the 
separator, instead of between the stop pin (or 
pins) and the core. Use a 100 type gauge w1 th 
the clip bent back. 

2.11 Contact Separation - Fig. 108 (A): The 
separation between contacts nornlly 

open or between contacts that are opened when 
the relay is operated she.11 be at least .005" 
except tor contact (a) in Fig. 5 l'hich shall be 
at least .010" • This also applies to contact 
(a) in Fig. 7 tor the Bl36 relay. Use the 
No. 74D gauge. See Note A following require­
ment 2.12. 

2.12 Kax1mum Armature Travel - lig. 108 (B) 

(a) Relays Ravi~ One or No Sto~ Pin: 
'Nie armature travel (unopera ed air 

gap) as measured between the armature and the 
core with the armature touching the back con­
tact or stop shall not exceed the value speci­
fied under "Arm. Trvl." on the circuit require­
ment table. Use a 101 type gauge. See Note Ao 

(b) Re~ys favinf 
ma ure rave 

nearer stop pin and the 

I I , 

rwo StOI! P~: The ar­
as measure tween the 
core w1 th the armature 

• I I -
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Front 
Contact ,---------(A) 
Adjusting 
Sorew·- -----..v 

(B)-- --- -1---l:!.---4-

Armature 

~}.-----Back 
Contact 

Adjusting 
Screw 

Tension 
Sorew-----UIL 14------- Armature 

Fig, 108 - Location ot Adjusting Screws 
tor Spring Combination 
Figs. 1, 2, 3, 5l 6, a, 
11, 12, 13, and 4 

touching the back contact 
exceed the value specified 
on the circuit requirement 
type gauge. see Note A. 

or stop shall not 
under "Arm. Trvl." 

table. Use a 100 

(cl Rela s E ui ed with R a 
rma ure ops: e arma ure 

(unoperated air gap) as measured between the 
armature and the core with the armature touch­
ing the back contact or stop slBll not exceed 
the value specified under "Arm. Trvl," on the 
circuit requirement table. Use a 101 type gaiige 
with the clip bent back. When inserting the 
gauge mak~ sure that it does not touch the 
flanges ot the removable metal armature stop ar 
the stop pin on the armature. See Note A. 

B461,002 
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2.12 {contin ued) 

( d) Relats Equipped vd. th Remo; able Pater 
Irina ure sto?s per D-93568: With hi 

armature stop removedrom the relay• the relay 
shall meet the requirements covered by part (a) 
or (b). 

(e) Relais Equipped with separator (con-
s ist ng of a strip of paper wound 

directly on the core): Relays equipped with a 
separator sball meet the requirements covered 
in part (a) or ( b) except that the gauge shall 
be inserted between the armature (or stop pins) 
and the separator, instead ot between the arm.­
ture and the core. Use a 100 or 101 type gauge 
with the clip bent back. 

Note A: Consistent w1 th meeting t.he 
electrical requirements it is de­
sirable when readjusting a relay to 
keep the "Front Contact Make" and 
"Contact Separation" near the mini­
mum values specified 1n order to cb­
tain armature travel that is as 
small as possible. 

2.13 g¥ring s equence: Where ditferentvalues 
o ttFront Conte.ct Make" are specified 

tor the front contacts (a) and (b) • contact (b) 
shall make before contact (a) makes. 

*2.14 straightness at Springs: All springs 
shilioe free of sharp bends or kinks 

due to adjustmant. A gr adual bow in the spr ing 
is permissible . Gauge by eye. 

2.15 Cl earance Between Armature and Flexible 
Contact spring: (Relays equipped with 

spring combinations pe r Flgs. 4, 7, 9 and 10). 
With the relay electrically operated on its 
soak current when a soak current is specified, 

t I , • I I 
-- --- - -· .. • 
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Armature-- ---~ r--------Armature 
Tension Spring 

Mounting Sorews -----------~ 

Fig. 109 - Armature Tension Spring Position 

or on its test operate current when 
current is specitied, there shall be 
ance between the tront end of the No. 
and the armature of 

no soak 
a clear-
2 spring 

Kin •• 005" 
Gauge by eye. 

2.16 Position of Ad usti 
me o turnover tot 

pany, the adjusting sorews as 
shall extend beyond the tront 
plate 

Min. 2 threads. 
Gauge by eye. ' 

Screws: At the 
e e ephone Com­
tinally adjusted 
ot the adjusting 

2.17 Kleotrical Requirements 

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

requirement table. 

(b) The cover shall be on but the coTer 
oap may be either on or ott when ap­

plying the electrical requirements. 

B461.002 
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2.1 0 Armat ur e Tension spr in ei_Position • Fi&, 
109 (A): On rela ys eq pped with the 

type or armature tensi on spri ng s hown in Fi g. 
109 there shall be a perce pti ble clearan ce 
(appr oXimately . 005") betwee n t he armature and 
the spri ng and between the spr i ng and the ad­
j usting plate, when t he r ela y i s in i t s oper­
at ed or unoperated posi t i on . 

FIG. I FIG. 2 
I A 

,-,. I 

. 
ARM. FRONT ARM. FRONT 

_!iL. 
CONT,.UAKE 

::nL. 
~ UA KE 

o .. ~ 
"" n .01 040 .01 5 
.050 .n::i pl~ _n-.o .o 5 
,I J.ri.0 Lex> .060 • " 

FIG. 3 FIG. 4 
I .. 2 .-, 

ARM. FRONT ARM. com0
~l KE 1•v L. ~ T. u • KS.- TRVL 

.• ... o IYI ... \ . "~ 

tHf: ·1 5 l>I ~ ~ 
.0,40 
nl. n 

.060 .035 

FIG. 5 
I A 2 

FIG . 6 

I ~ 
ARM. FRONT ARM. FRONT 
TRVL. CONT. MAKE TRVL. CONT. MAKE 

1u31 •. I c p, . 
0 \ i ~ I),) .020 .005 

,.,. ~ . 05 .O I t _,,-, n .0 05 
~ . 10 .01 .n n ul "' 

.0-"U ,"~0 .' IZ _ (a.)_J ~ .0 0 .025 

.[ H U .n '4. 11 • ~ ,1 U .Ci .• aii, 

I I 
' • 

A I 
c-

~t~ 
(li) 

I 2 A 3 .., 

\ 
/ 

>I - }:: 

I A 
c-

I I 

. 

---- -- - - - -- ---~ · -~ 

' • C 



I I • 

11 

FIG. 7 
I 2 A 3 

FIG. 8 
I A 2 
~ 

ARM tRONT 
TAVI ~ ~~-·; ARM. rRONT 

n,>c. n111 n10 TRVL. ~ONT MAKE 

~ 
.oos .oos 

)1 
n:"O u05 

" .ul u _u lu lr .040 .015 
.•-o .O IS .01·s ,u~u .02S ~ 

(a)J 
.060 .03S -n .. n .02S .0 , 

~~60 u35 . "' 
.035 .040 * ll31 RELAY ONLY 

Fl,G. 9 
I Z A 3 

FIG. 10 
I 2 A , n , ,.. 

~~M . FRONT ARM. FRONT 
TRVL . CONT. MAKE TRVL. Cl"INT. MAKE" • ~ 

.005 / 
.fJ-~lJ .uO 

.0 5 .040 .0 1 
' I ._ ~I .oso .02S ~ . 

- Loo .n"n .025 '- .060 .035 
~ n ., , .. 
FIG. I I FIG. 12 

I t 2 A I 
/ r' 

ARM. FRONT 
CONT. MAKE TRVL CONT. MAKE TRVL 

,n-...u oo-. 

" I/ .030 .00 I/ 
.030 .oos .040 .01 

too .040 .01 S .oso .02S 
.050 .02S - .ofto ,~ 
·" "n ,n •~ 

FIG. 13 FIG. 14 
I A I A 2 
~ ' ~ ' . 

ARM. FRONT ARM. FRONT 
TRVL CONT. MAKE TRVL . CONT. MAKE 
.030 .oos '\ , .030 .oo s 

" , 
.03S .010 

~too 
.03S . Olu 

.040 • 0 1 S .040 .01 S - t) .050 .02S .oso .02S 
.ODO .03S .060 .035 

Contacts marked (X) are used tor armature sto p 
purposes only and do not form part at t he elec­
tr1 cal circuit. 

B461.002 
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Max. Max. :Max. 
Fig, Arm. Fig, Arm. Fig. Arm. 

Code No. Trvl. Code No. Trvl. Code No. Trvl. 

Bl l .030" B31 6 .030" B6l 3 .030" 
B 2 2 .030" B32 l .030" B62 l .030" 
B 3 3 • 030 .. B33 2 .030 .. B63 l .030 .. 
B 4 3 . 030" B34 l .030" B64 · 3 .030" 
B 5 2 .030" B35 5 .040" B65 3 .030" 
B 6 l .030" B36 l .030" B66 6 .030" 
B 7 3 .050" B37 7 .035" B67 3 .030" 
B 8 4 .030" B38 l . 030" B68 3 .030 .. 
B 9 l .030" B39 8 .030" B69 4 .030" 
BlO l .030" B40 4 .030" B70 l .030" 
Bll 5 . 040" B4l 7 .035" B7l l .030" 
Bl2 3 .030" B42 3 .030" B72 l .030" 
Bl3 4 .030" B43 l .030" B73 6 . 030" 
Bl4 3 .030" B44 3 .030 .. B74 l .030" 
Bl 5 l . 030" B45 3 .030" "'.875 l .030 .. 
Bl6 l .030" B46 3 .030" B76 l .030" 
Bl7 l .030" B47 2 .030 .. B77 8 .030 .. 
Bl8 l .030" B48 Recoded G2 B78 3 .030" 
Bl9 3 . 030 " B49 6 .030" B79 l .030" 
B20 3 .030" B50 5 .040" BSO 3 .030" 
B21 l .O~O" B5l l .030" BSl l .030" 
B22 3 .040 .. B52 7 .035" B82 3 .030" 
B23 3 .030" B53 2 . 030" B83 l .030" 
B24 l .-030" B54 l .030" B84 3 .030" 
B25 5 .040" B55 3 .030" B85 2 .030" 
B26 l .030" B56 l .030" B86 6 .030" 
B27 3 .030" B57 3 .030" B87 6 . 030" 
B28 3 .030" l358 l . 030" B88 l .030" 
B29 l .030" B59 l .030" B89 l .030 .. 
B30 Recoded Gl B60 8 .030" B90 1 · .030 .. 

*These relays have two stop pin s. 

The above data is for us e on relays where the 
"Arm. Trvl." requirement is not given in the 
"Arm. Trvl." column of circuit requirement ta-
bl es. All higher coded relays will have this 
requirement given on the circuit requirement 
tables. 

I I 
! • I I 
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Max. Max. Max. 

Fig. Arm. Fig. Arm. Fig. Arm. 
Code No. Trvl. Code No. Trvl. Code No. Trvl. 

B 91 6 .030" Bll6 2 .030• Bl41 l .030" 
B 92 l .030" Bll7 l .030 11 Bl42 l .030" 
B 93 3 .030" Bll8 7 .035• Bl43 l .030• 
B 94 l .030" Bll9 7 .035" Bl44 6 .030" 
B 95 5 .040" Bl20 l .030• Bl45 l •. 030" 
B 96 1 .030 11 Bl21 2 .030 11 Bl46 4 .030" 
B 97 3 .040~ Bl22 6 .030" Bl47 8 .030" 
B 98 7 .035" Bl23 9 .030" Bli8 l .030" 
B 99 1 .050" Bl24 l .050" Bl49 2 .p50" 
BlOO 3 .030" Bl25 7 .035" Bl50 3 .040" 
BlOl 7 .035" Bl26 2 .050" Bl51 5 .040" 
Bl02 l .030 11 Bl27 l .030" Bl52 l .030" 
Bl03 3 .030 11 ~128 3 .030" .#8153 3 .030• 
Bl04 6 .030" Bl29 3 .030" Bl54 7 .035" 
Bl05 6 .030" Bl30 7 .035 11 Bl55 4 .030" 
Bl06 2 .030" Bl31 l .030" Bl56 4 .030" 
Bl07 3 .030" Bl32 l .040" Bl57 1 .030" 
Bl08 l .030" Bl33 7 .035 11 Bl58 7 .050" 
Bl09 3 .030 11 Bl34 Not used Bl59 l .030" 
BllO 1 .030 11 Bl35 l .030 11 Bl60 l .030" 
Blll 3 .030" Bl36 7 .060" Bl6l 2 .030" 
Bll2 2 .030" Bl37 Not Used Bl62 7 .035" 
Bll3 5 .040" Bl38 l .030 11 Bl63 l .030" 
Bll4 l .040" Bl39 l .030" Bl64 3 .030" 
Bll5 5 .040 11 Bl40 l .050" Bl65 3 .030" 

*These relays have two stop pins. 

#This relay was formerly equipped with two stop 
pins. 

The above data is far use on relays where the 
"Arm. Trvl. 11 requirement is not given in the 
"Arm. Trvl. 11 column of circuit requirement ta-
bles. All higher coded relays will have this 
requirement given on the circuit requirement 
tables. 

B461.002 
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Max. Max. M.ax. 
Fig. Arm. Fig. Arm. Fig. Arm. 

Code No. Trvl. Code No. Trvl. Code No. Trvl. 

Bl66 l .050" Bl96 4 .030• B226 l .040" 
Bl67 l .030" Bl97 3 .. 030" B227 l .030" 
Bl68 3 .040" Bl98 l .030" B228 l .050" 
Bl69 l .050" Bl99 l .030" B229 l .030" 
Bl70 l .030" B200 2 .030" B230 l .060" 
Bl7l 3 .030" B201 l .030" B231 1 .030" 
Bl72 7 .035" B202 l .050" B232 1 .030" 
Bl73 5 .040" B203 3 .030" B233 l .050" 
Bl74 2 .030" B204 l .030" B234 2 .030" 
Bl75 2 .030" B205 l .030" B235 7 .050" 
Bl76 7 .035" B206 l .030" B236 l .030" 
B177 l .060" B207 6 .030" B237 3 .050• 
Bl78 l .030" B208 l .030" B238 7 .035'' 
Bl79 3 .030" B209 6 .050" B239 6 .030" 
Bl80 6 .030" B210 7 .035" B240 l .030" 
BlBl 4 .030" B211 l .030" B24l l .030" 
Bl82 2 .030" B2l2 l .030" B242 l .040" 
Bl83 1 .060" B213 1 .030" B243 l .050 .. 
Bl84 Not Used B2l4 l .050" B244 l .030" 
Ble5 8 .030" B215 3 .030" B245 6 .030" 
Bl86 l .050" B216 2 .030" B246 Not Used 
B187 4 .040" B2l7 l .030" B247 Not Used 
BlB8 3 .030" B218 l .050" B248 7 .035" 
Bl89 3 .030" B219 l .050" B249 7 .060" 
Bl90 l .030" B220 3 .0301't B250 7 .035" 
Bl9l 6 .030" B22l 1 .060" B25l 3 .030" 
Bl92 7 .035" B222 3 .050" B252 l .030" 
Bl93 7 .035" B223 2 .050" B253 7 .035" 
Bl94 l .030" B224 l .030" B254 1 .030• 
Bl95 3 .030" B225 1 .030" B255 3 .050" 

The above data is for use on relays where t.be 
"Arm. Trvl." requirement is not given in the 
"Arm. Trvl." column ot ciroui t requirement ta-
bles. All higher coded relays will have this 
requirement given on the oirouit requirement 
tables. 
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Max. Max. Max • 
.Fig. Arm. Fig. Arm. F1g. Arm. 

Code No. Trvl. Code No. Trvl. Code No. Trvl. 

B256 2 .030• B286 l .030" B3l6 l .030" 
B257 l .030" B287 6 .030" B3l7 l .030" 
B258 l .030" B288 l .030" B3l8 2 .050" 
B259 l .060" B289 7 .035" B3l9 6 .050" 
13260 l .030" B2.90 Not Used B320 l .030" 
Bi61 l .030• B29l Not Used B32l 3 .030" 
B262 l .050" B292 l .040 .. B322 2 .030" 
B253 6 .030" B293 l .030" B323 l .030" 
B264 1 .030" B294 7 .035" B324 10 .050" 
B265 7 .035" B295 6 .030" B325 6 .030" 
B266 2 .030" B296 2 .050" B326 6 .050" 
B267 7 .050" B29? l .030" B327 5 .050" 
B268 3 .030" B298 1 .030" B328 8 .030" 
8259 2 .030" B299 3 .030" B329 l .030" 
B270 l .030" B300 3 .030" B330 5 .040" 
B27l 1 .040" B30l 5 .040" B33l 6 .Q30" 
8272 l .030" B302 l .030" B332 5 .030• 
B273 l. .030" B303 l .030" B333 6 .030" 
B274 7 .035" B304 l .030tt B334 6 .030" 
8275 7 .050" B305 7 .035" B335 6 .030" 
B276 l .030" B306 3 .030" B336 7 .035" 
B277 3 .030" B307 3 .030" B337 ll .050" 
8278 7 .035" B308 7 .035" B338 2 .030" 
B279 5 .040" B309 l .030" B339 Not Used 
B280 5 .040" B310 l .030" B340 6 .030" 
B281 3 .030" B3ll l .030" B34l 6 .050 .. 
B282 l .030" B312 3 .040" B342 6 .030" 
B283 l .050" B3l3 3 .050" ' B343 6 .030" 
B284 2 .030" B314 3 .050" B344 6 .030" 
B285 7 .060" B3l5 3 .050" B345 6 .030" 

The above data is for use on relays where the 
"Arm. Trvl." requirement is not given in the 
"Arm. Trvl." column ot circuit requirement ta-
bles. All higher coded relays will have this 
requirement given on 
tables. 
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Max. Max. Max. 
Fig. Arm. Fig. Arm. Fig. Arm. 

Code No. Trvl. Cede No. Trvl. Code No. Trvl. 

B346 6 .030" B37l 6 .030" B396 l .030" 
B347 7 .035" B372 6 .030" B397 3 .030• 
B348 6 .030" B373 l .030" B398 7 .035" 
B349 3 .030" B374 l .030" B399 6 .030" 
B350 5 .040" B375 2 .030" B400 7 .035" 
B35l 2 .030" B376 6 .030" B40l l .030" 
B352 2 .030" B377 3 .040" B402 6 .030" 
B353 6 .050" B378 3 .030" B403 6 .030" 
B354 7 .Q35" B379 l .030• B404 6 .030• 
B355 6 .050" B380 3 .030" B405 6 .050" 
B356 8 .030" B38l l .030" B406 6 .030" 
B357 Not used B382 l .030• ~07 6 .030" 
B358 6 .030" B383 6 .030" B408 6 .050" 
B359 8 .030" B384 7 .050" B409 8 .030" 
B360 6 .050" B385 3 .030" B4l0 3 .030" 
B36l 6 .030" B386 2 .030" B4ll 2 .030 11 

B362 6 .030" B38? l .050" B4l2 6 .030" 
B363 6 .050" B388 1 .050" B4l3 6 .030 11 

B364 3 .030" B389 l .050" B414 9 .030" 
B365 7 .035" B390 l .050" B415 6 .030" 
B366 2 .050" B39l l .050" B4l6 8 .030" 
B367 tS .030" B392 6 .030" B4l7 6 .050" 
B368 7 .050" B393 l .050" B4l8 6 .030" 
B369 2 .030" B394 l .030" B419 6 .030" 
B370 6 .040" B395 3 .060" B420 6 .030" 

*These relaya have two stop pins. 

The above data is for use on relays where the 
"Arm. Trvl." requirement is not given in the 
"·Arm. Trvl." column of oircui t requirement ta­
bles. All higher coded relays will have this 
requirement given on the circuit requirement 
tables. 
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Mex. Max. Mex. 
Fig. Arm. Fig. Arm. Fig. Arm. 

Code No. Trvl. Code No. Trvl. Code No. Trvl, 

B42l 6 .030" B446 6 .030" B47l l .050" 
B422 6 .030" . B447 6 .030" "'8472 6 .020" 
B423 13 .030" B448 3 .030" *B473 6 .020" 
B424 6 .030" B449 9 .030" *B474 7 .025" 
B425 7 .035" B450 l2 .030" *B475 6 .020" 
B426 6 .030" B45l 6 .040" B476 7 .035" 
B427 7 .035" B452 2 .060" "B477 6 .020" 
B428 l .030" B453 3 .030" "B478 7 .025" 
B429 6 .050" B454 l .030" *B479 7 .025" 
B430 ? .035" B455 12 .030" "B480 6 .020" 
B43l 8 .030" B456 6 .030 11 "B48l 6 .020" 
B432 4 .030" B457 10 .030" *B482 6 .020" 
B433 l .030" B458 6 .030" *B483 ll .020 11 

B434 3 .030" B459 6 .030" B484 7 .060" 
B435 6 .030" B460 Canoelled B485 3 .030" 
B436 6 .030" B46l 6 .050" B486 6 .050" 
B437 7 .035• B462 l .030" B487 6 .030" 
B438 1 .050" B463 6 .030" B488 1 .060" 
B439 6 .030" B464 6 .030" B489 7 .035" 
B440 4 .030" "B465 6 .020" B490 6 .030" 
B441 8 .030" B466 6 .050" B491 7 .035" 
B442 3 .030" B467 7 .035" B492 2 .030" 
B443 3 .030" B468 7 .035• B493 6 .030" 
B444 6 .030" "B469 6 .020" B494 3 .030" 
B«5 6 .030• "B470 6 .020• B495 4 .030 .. 

*These relays have two atop pins. 

The above data ia tor use on relays where the 
"Arm. Trvl." requirement ia not ginn in the 
"Arm. Trvl." oolumn ot circuit requirement ta-
blea. All higher coded relays will bave this 
requirement given on 
tables. 
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Max. Max. Max. 
Fig. Arm. Fig. Arm. Fig. Arm. 

Code No. Trvl.. Code No. Trvl.. Code No. Trvl.. 

B496 2 .030" B518 1 .050" B540 l .030" 
B497 l. .030" B519 4 • 030" B541 l .030 .. 
B498 7 .035" B520 3 .030 .. B542 l .030 .. 
B499 6 .030 .. "B52l 9 .020" B543 3 .030" 
B500 1 .030" B522 8 .030" B544 1 .040 .. 
B501 6 .030" B523 4 .030" B545 l .030" 
B502 6 .030" B524 1 .030" B546 1 .030" 
B503 7 .035" B525 3 .030" B547 6 .030" 
B504 6 .030" B526 7 .050" B548 ll .030" 
B505 6 .040" B527 6 .030" B549 6 .030" 
B506 5 .040" B528 l .030" B550 7 .035 .. 
B507 2 .030• B529 6 .030" B551 7 .035" 
B508 6 .030" B530 11 .030" B552 6 .030" 
B509 3 .030" B531 7 .035 .. B553 12 .030" 
B510 l .030" B532 6 .030" B554 4 .050 .. 
B5ll. 6 .050" B533 l .030" B555 6 .030" 
B5l2 1 .050" B534 l .030" B556 6 .030" 
B513 3 .030" B535 9 .030" B557 7 .060" 
B5l.4 6 .030" B536 6 .030" B558 4 .030" 
B5l5 l .030" B537 6 .040" B559 2 .030" 
B516 7 .035" B538 2 .030" 
B517 l .030" B539 6 .030" 

•These relays have two stop pins. 

The above data is for use on relays Where the 
"Arm. Trvl." requirement is not given in the 
"Arm• Trvl." column of circuit requirement ta­
bles. All higher coded relays will have this 
requirement given on the circuit requirement 
tables. 
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Max. Max. Max. 

Fig. Arm. Fig. Arm. Fig. Arm. 
Code No. Trvl . Code No. Trvl. Code No. Trvl • 

B1000 6 .0 50" B1015 3 • 040" B1030 3 .030" 
B1001 Cancelled B1016 11 . 030" B1031 7 .035" 

"B1002 7 .025" B1017 3 .060" B1032 1 .040" 
B1003 1 .030" B1018 3 .030" B1033 1 .040" 
B1004 6 . 050" B1019 6 .030" B1034 5 . 030" 
B100 5 11 .050" B1020 7 . 060" B1035 7 .030" 
B1006 6 .030" B1021 2 .050" B1036 l .030" 
B1007 l . 030" Bl022 1 .050" B103 7 11 .030" 
B1008 7 .030" B1023 6 .030" B1038 7 . 050" 
BlOOi 7 .030 19 B1024 7 .035" B1039 6 .050" 
B1010 6 .04 0" B1025 7 .035" B1040 6 . 050" 
B1011 1 . 030" B1026 8 . 030" B1041 l .040 19 

B1012 6 . 030" B1027 11 .030" B1042 6 .030" 
B1013 6 .030" B1028 l . 030" 
B1014 3 .050" B1029 7 .035" 

Gl 3 .040" Gll 6 .030" G2l 9 .040" 
0 2 3 .030" 012 7 .050" 022 6 .040" 
G 3 2 . 040" 013 7 .050" 023 7 .040" 
G 4 3 .060" Gl4 7 .060" 024 7 .040" 
G 5 l . 030 " 015 6 .040" 025 6 . 040" 
0 6 2 .030" 016 4 .050" 026 3 .030" 
G 7 1 .030" 017 3 .040" G27 7 .0 40" 
GS 8 .040" 018 7 .060" 028 2 .040 19 

G 9 4 . 030 " Gl9 l .040" 029 6 .030" 
010 2 .040" G20 7 .060" 030 2 . 040" 

*These relays have two stop pins. 

The above data is tor use on relays where the 
"Arm. Trvl." requirement i s not given in the 
"Arm. Trvl." column ot circuit requirement ta-
bles. All higher coded relays will have this : 
requirement given on 
tables. 
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Max. Mex. Ku. 
Fig . Arm. Fig. Arm. Fig. Al'm. 

Code No. TrTl. Code No. Trvl. Code No. Trvl. 

031 2 .04 0" 045 l .04 0" 059 7 . 035" 
032 2 .040" 046 6 .030" 060 7 .050" 
033 2 .040" 047 11 .03 0" 061 7 .030" 
GM 7 .030" G48 6 .030" 062 7 .035" 
035 6 .04 0" 049 6 .050" 063 7 .035" 
036 7 .04 0" 05 0 7 . 030" 064 6 .030" 
037 7 .040" 051 7 .040" 065 ,, .030" 
038 7 .040" 052 6 .03 0" 066 4 .030" 
039 6 .040" 053 8 .040" G67 9 .030" 
040 7 . 030" 11[}54 6 .020" G68 6 .040" 
041 12 .04 0 .. 055 2 . 030" 069 5 .04 0" 
042 l .06 0" 056 11 .04.0" 070 6 .03()• 
043 2 .04 0" G57 4 . 030" 071 l .050" 
044 4 .050" 058 6 .030" 07 2 7 .04 0" 

073 7 .035" 

*These relays have two stop pins. 

The above data is tor use on relays where the 
"Arm. Trvl." requirement is not given in the 
"Arm. Trvl." column ot cirouit requirement ta-
bles. All higher coded relays will have this 
requJ.rement given on 
tables. 

the oiroui t requirement 

3 • Al)JUSTINO PRO C.KDURES 

3.001 List ot Tools. Gauges, Teat Apparatus 
and Materials 

Code No. 

Toole 

Description 

116 Lamp Extraotor 

259 Spring Adjuster 
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Code No. 

300 

• 

Description 

Spring Adjuster 

• 

I I 

319B Lamp Cap and Number Plate Ex-
tractor 

363 Spring Adjuster 

- KS-6015 Duck-bill Pliers 

- KS-6854 Screw-driver 

- 4" Regular Screw-driver 

• 6-1/2" P-Long Nose Pliers 

Gauges 

74D Thickness Gauge Nest 

99A Thickness Gauge Nest Consisting 
of 100 and 101 Type Gauges 

Test Apparatus 

35 Type Test Set 

3.01 Cleaning (Rq.2.01) 

(1) Clean the oontacts and other parts in 
accordance with the section covering 

cleaning of relay contacts and parts. 

iz.02 Relay Mounting (Rq.2.02) 
~.03 Cover Clearance (Rq.2.03) 

(1) To align relays so that they are ap­
proximately level and also to obtain 

the necessary clearance between the cover and 
adjacent apparatus, loosen the mounting screws 
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3.02-3.03 (Continued} 

with the 4" regular screw-driver and shitt the 
relays as required. 

(2) To tasten relays securely to the 
mounting plate, tighten the mounting 

screws with the 4" regular screw-driver. 

(3) It necessary, additional cover clear-
ance may be obtained es tollowa: Un­

solder the lee.de and remove the relay trom the 
mounting plate using the 4" regular screw­
driver. 

(4) Loosen the cover screws with the 
KS-6854 screw-driver and shitt the 

cover With respect to the relay as required. 
Tighten the cover screws securely, replace the 
relay on the mounting plate and tighten the 
mounting screws securely. Exercise care that 
the relay is mounted approximately level and 
that the cover clearance requirement is met. 

3.04 Cover Cap (Rq.2.04) 

( 1) It the cover cap does not tit proper­
ly adjust the cover prongs as re­

quired using the long nose pliers. 

3.05 Contact Alignment (Rq.2.05) 

(" ) It the contacts are out ot line trom 
tront to rear it will probably be 

necessary to replace the relay as there is prac­
tically no forward or baclcward mO"Vement ot the 
spring. 

(2) It the contacts are out ot line ver­
tically move heaVY sprin9 by apply­

ing alight pressure to the tree ens or the 
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springs, exercising care not to damage them. 
It it is impossible to align the contacts . in 
this manner they may be adjusted as follows: 

(3) Unsolder the leads and remve the re­
lay tram the mounting plate using 

the 4" regular screw-driver. 

(4) Remove the screws that hold the cover 
in place with the KS-6854 screw-driver 

and take otf the cover. 

(5) Loosen the spring assembly screws 
with the KS-6854 screw-driver and 

shift the springs as required, attempting to 
center the contacts as nearly as possible. Se­
curely tighten the spring assembly screws. 

( 6) Before replacing the cover and mount-
ing the relay, note that the adjust­

ing screws are in proper adjustment, and that 
all springs are free rrom sharp bems or kinks 
due to adjustment. Also note that the No. 2 
spring in Figs. 4, 7, 9 and 10 am the armature 
tension spring have a tension that will permit 
a satisfactory adjustment or the armature ten­
sion by means of the armature tension adjusting 
screw. This can usually be determined by not ­
ing how the relay tunctions when the electrical 
requirements are applied. Also check the posi­
tion of the armature tension spring. If these 
requirements are not met adjust in accordance 
with procedures 3.06, 3,19 and 3,20. 

(7) Replace the relay cover and - cover 
screws using the IiS-6854 screw-driver. 

Fasten the relay securely to the mounting plate 
using the 4" reguler screw-driver. Exercise 
care that the relay is mounted approximately 
level, and that the cover clearance is satis­
factory. 
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3.06 Tightness ot Ad.Justing Screws (Rq.2.06) 

(l) It the adjusting screws are too tight 
or too loose adjust as folloWB: 

( 2) Remove the relay trom the mounting 
plate and the cover trOlll the relay as 

outlined in 3.05, (3) and (4). 

(3) If the screws are too tight, widen 
the slot in the adjusting plate using 

the KS-6854 screw-driver. 

(4) If the screws are too loose, remove 
the ones at fault with the KS-6854 

screw-driver and then close up the slot 1n the 
adjusting plate, using the long nose pliers. 

(5) Take care not to loosen the adjust­
ing plate in making this adjustment. 

( 6) Betc:u-e replacing the relay cover note 
whether or not the conditions cover­

ed in 3.05, (6) are met and readJust for them 
if necessary. 

(7) Replace the relay cover and cover 
screws using the XS-6854 screw-driwr. 

Fasten the relay securely to the mounting plate 
using the 3-1/2~ cabinet screw-driver and at 
the same time make sure that the relay is mounted 
approximately level, and that the cover clear­
ance is satisfactory. 

3.07 Removable getal Armature Stop Position 
(Rq.2.M > 

(l) · If the armature stop pin strikes the 
lower portion ot the removable metal 

armature stop as the relay operates, thereby 
preventing the armature itself tram striking 
the removable metal armature stop, reverse the 
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position ot the removable metal armature stop 
on the core. It this does not clear the trou­
ble, change the armature stop. 

3.08 Contact Follow (Rq.2.08 ) 
3. 09 Flexible Contact Spring Position 

{Rq.2.09J 
3.10 Minimum Front Contact ldake (Rq.2.10) 
3.11 Contact Separation (Rq.2.ll) 
3.12 uaxJmnm Armature Travel (Rq.2.12) 
3.13 Spring Sequence (Rq.2.l3) 

(1) Contact Follow: To adjust tor con-
ta ct follow re1110~e the relay cover 

as described in procedure 3.05, • (3) and (4) 
and turn the tront contact adjusting screw 1n 
a countercloclcW1se direction approximately one 
complete turn using the KS-6854 screw-driver. 
This Will permit the application ot the No. 300 
spring adjuster to the stop spring without in­
terfering With the flexible front contact spring. 
Apply the adjuster to the stop spring just ahead 
or the tirst bend ~iewed tram the rront end or 
the spring. Adjust the tront portion ot the 
spring to the right to decrease · the contact 
tollow and t o the lett to increase it. Turn 
the tront . contact adjusting screw 1n a clock­
wise direction to its tormer position. 

(2) It the flexible tront contact spring 
does not rest against tlle shoulder or 

the atop spring apply the No. 259 spring ad­
juster to the flexible spring at the rear and 
slightly twist it to the lett. 

(3) ri: ont Contact Make: In order to in-
sure proper front contact pressure 

where such contacts are used and to aid the 
armature to releas e promptly, the front contact 
spring or stop must be located so that the ar­
mature, in travelling to 1 ts operated position, 
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3.08-3.13 (Continued) 

will engage with the tront contact spring or 
stop before the stop pin (or pins) or the ar­
mature itself when no stop pin is provided, 
touches the core (or removable paper armature 
stop it equipped). In the case of relays equip­
ped with a spring combination per Fig. 13 or 
Fig. 14 adjust the front stop spring towards 
the right by means of the trait contact adjust­
ing screw so that when the relay is manually 
operated by applying pressure to the armature 
at a point opposite the cente r of the core, the 
flexible front contact spring will touch the 
stop spring at a point opposite the contact be­
tore the armature stop pin (or the armature 
itself, it no stop pin is provided) touches the 
core . 

(4) Relays without Removable Armature 
Stops: Insert the proper "Front Con­

tact Make" gauge between the stop pin (or pins) 
and the core or between the armature and the 
core when no stop pin is provided. Apply suf­
ficient pressure to the armature opposite the 
lower part ot the core to hold it against the 
gauge as shown in Fig. 110. Exercise care not 
to distort the armature as this will providea 
different gap under operating conditions. Turn 
in the front contact adjusting screw with the 
KS-6854 screw-driver until the front contacts 
just make or the armature Just touches tbe front 
stop. 

(5) Relays with Removable Metal Armature 
Stops: Note that the flanges on each 

side of the removable metal armature stop fac­
ing the armature are flat against the core. It 
they are not, remove the stop, adjust the flanges 
with the duck-bill pliers and replace the stop 
on the relay core. Insert the proper ff]'ront 

I I , • - I I 
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Front 
Contact 
Adjusting 
Sorew-- - -- -+' 

100 Type 
Gauge--- ----
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.-- r--- -Front Contaota 

i. -+- - - --Press 
Armature 
Against 

Gauge 

Fig. UO - Method or Adjusting tor Minimum 
Front Contact Make 

Contact Make" gauge between the armature and 
the upper flanges or the removable metal arma­
ture stop aa sh own in Pig. JJl. Apply sutti­
cient pressure to the armature directly oppo­
site the upper flanges or the stop to hold the 
armature against the gauge. Exercise care not 
to distort the armature as this will provide a 
ditterent gap under operating conditions. Turn 
the front contact adjusting screw with the 
KS-6854 screw-driver uni11 the front contacts 
Just make or the armature Just touches the front 
atop. 

Relais with Removable Paper Armature Stops 
per -9!568 

(6) ues ot .005" S -
ontact J.iake": o 

adjust tor on Oonta o Mai:e" reioove the 
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3.08-3.13 (Continued} 

----- - ----Armature 

.- - - -- No. 74D 
Gauge 

Removable 
Metal 

Armature 
Stop 

Fig. lll • Method ot Adjusting tor Minimum 
Front Contaot Make on Relays 
Equipped with a Removable Metal 
Armature Stop 

reD¥:>vable paper armature stop, and insert the 
.007" blade of the No. 74D gauge between the 
armature stop pin or pins ( or tbe armature when 
no stop pin is provided) and the core, taking 
care that the bottom edge of the blade lines 
up with the bottom edge of the core. Apply 
sufficient pressure to the armature oppo■ite 
the loW8r part of the core to hold it against 
the gauge as shown in Fig. 110 but exercis~ 
care not to distort the armature as this would 
provide a different gap under operating condi­
tions. Turn the front contact adjusting screw 
with the KS-6854 screw-driver until the front 
contacts just DltlA.o or the armature just touches 
the front stop. Remount the stop as covered in 
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the B500 section covering procedures for apply­
ing re~ovable paper armature stops, back stops 
and separators. 

(7) Relays Havin! Values Greater Than 
.005" Speclf ed Under "Front Contact 

Kake" : Remove the re!IX)vab!e paper armature 
stop from the relay. Insert a gauge of the 
value specified under "Front Contact Make" be­
tween the stop pin or pins (or armature when 
no stop pin is provided) and the core. Apply 
sufficient pressure to the armature opposite 
the lower part of the core to hold it against 
the gauge as shown in Fig. 110, but exercise 
case not to distort the armature, as this will 
provide a different gap under operating condi­
tions. Turn the front contact adjusting screw 
with the KS-6854 screw-driver until the front 
contacts just make or the armature just touches 
the front stop. Reioount the stop as covered in 
(6). 

Rela 1s Equipped with a Separator~ Con­
sist ng of aStrtp of PaperYlound lrect­
on the Core 

(8) Inspect the stop and if it is not 
torn, dirty or otherwise damaged, in­

sert a gauge of the value shown under "Front 
Contact Make" between the stop pin or pins (or 
the armature when no stop pin is provided) and 
the paper on the core, using a 100 or 101 type 
gauge with the clip bent back. Apply suffi­
cient pressure to the armature opposite the 
lower part of the core to hold it against the 
gauge, but exercise care not to distort the ar­
mature, as this will provide a different gap 
under operating conditions. Turn the front 
contact adjusting screw with the KS-6854 acrew­
dri ver until the front contact just makes or 
the armature just touches the front atop. Make 
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3.00-3.13 (Continued) 

sure that the separator is not torn or other­
wise injured by the insertion of the gauge be­
tween the armature and the core. 

(9) If upon making the armature spring 
tension adjustment as d·escribed in 

3.17 (1), (2) and (4), it is not possible due 
to the characteristics of the part i cular relay 
involved to meet the release requirement it 
will be necessary to adjust the front contact 
spring so that it makes contact with a gap 
greater than the minimum gap specified. This 
gap however should not be such that the contact 
separation azxl. armature travel requirements can­
not be met. 

Fig. 112 

I I 

11+--- ---- Armature Spring 

---- ---- -No. 363 
Spring 

Adjuster 

- Method of Adjusting Armature 
Spring for Minimum Front 
contact Make 

•. , • • I I 
r • 



• • • 
-- ,~~~ -----~ 

I I "'· ., • , 

I I 

(10) The above procedures will not take 
care ot the spring attached to the 

armature. To position this spring tor tront 
ccntact make, adjust it with the No. 363 spring 
adjuster until it makes contact with the proper 
gauge inserted. Apply the spring adjuster 
slightly above the bend in the spring as shown 
in Fig. 112. 

(11) Contact Separation: Locate the baok 
contact spring or stop so that the 

separation is at or near the minimum contact 
separation · specitied. Do this by turning the 
back contact adjusting screw with the KS-6854 
screw-driver as shown in Fig. 113 until this 
requirement is met. 

~ Back contact 
Adjusting Sorew 

!'- -- --- - KS-6854 
Screw-driver 

~-- --- No. 74D 
Gauge 

Fig. 113 - Method ot Adjusting Contact 
Separation · 
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3.08-3.13 (Continued) 

(12) This adjustment however will not 
take care or the spring attached to 

the armature. To adjust this spring tor con­
tact separation use the No. 363 spriog adjuster 
applying it slightly above the bend in the 
spring. 

(13) Maximum Armature Travel: In adjust-
ing the "Front Contact Make" and 

"Contact Separat ion" as outlined in (3) to (12) 
inclusive, the armature travel (unoperated air 
gap) is also established. Check the armature 
travel with the proper gauge to ascertain that 
it is within the maximum limit. To do this 
proceed as follows: Select a gauge ot the 
proper type and thickness specified under arma­
ture travel and attempt to insert it in the gap 
between the armature and the core. (Where a 
removable paper armature stop is on the relay 
rel!IO'Te it betcre inserting the gauge.) It it 
is found impossible to insert the gauge without 
distorting the armature due to the gap being 
smaller than the gauge, the armature travel is 
satisfactory. It the gauge slides into the gap 
with any clearance , the armature travel is too 
great in which case readjust the "Front Contact 
Make" or the "Contact Separation" closer to the 
minimum va.1ues specified. 

The term "arrne.ture travel" is used 
instead ot "unoperated air gap" in order to ta­
cili tate putting the requirement on the circuit 
requirement table. It will be given in the 
column under the heading "Arm. Trvl. " 

(14) Spring Sequence: Adjust relays on 
which a definite sequence or contact 

closure is required so that the contact separa­
tion between the contacts required to make 

I I , • • I I 
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first is .005" less than that between the con­
tacts required to make later. Use the No. 363 
spring adjuster applying it slightly above the 
bend in the spring. Check the adjustment by 
moving the armature forward manually and noting 
that the proper sequence is obtained. 

3.14 Straightness of Springs (Rq.2.14) 

(1) Remove all sharp bends and kinks due 
to adjustment from the springs using 

the No. 259 and 300 spring adjusters. 

3.15 Clearance Between Armature and Flexible 
Contact Spring (Rq.2.15) (Relays equip­

ped with spring oomoinations per Figures 4, 7, 
9 and 10). 

(1) Apply the soak current if specified 
or the test operate current if no 

soak curr~nt is specified and note that suffi­
cient clearance exists between the No. 2 ( flex­
ible) spring and the armature. If this require­
ment is not met satisfactorily, reduce the 
"Front Contact Make" toward the minimum value. 

(2) If reducing the "Front Contact Make" 
to the minimum va lue does not perm.it 

sufficient clearance between the armature and 
the flexible spring, proceed as follows: 

(3) Remove the relay from the mounting 
plate and rel!lOve the cover from the 

relay as outlined in 3.05, (3) and (4). Adjust 
the flexible spring so that it is more nearly 
parallel to the armature in the unoperated po­
sition using the No. 259 spring adjuster. Re­
place the relay cover and mount the relay as 
outlined in 3.05, (7). 
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3.16 Position of Adjusting Screws (Rq.2.16) 
No procedure. 

3.17 
3.18 

Electrical Re~uirements (Rq.2.17) 
Armature Tens on Spring Position 

(Rq.2.18) 

(l) Operate or Hold: If the relay tails 
to meet the operate or hold require­

ment, reduce the backward tension of the arma­
ture using the KS-6854 screw-driver. On relays 
having an edjusting plate per Fig. 108 turning 
the armature tension screw in a counterclock­
wise direction decreases the backward tension 
of the armature and turning it in a clockwise 
direction increases the tension. On relays hav­
ing an adjusting plate per Fig. 106 turning the 
armature tension screw in a clockwise direction 
decreases the backward tension of the armature. 
In the case of Fig. 108 the armature tension 
spring opposes the movement of the armature in 
the operate direction and in the case of Fig. 
106 aids the movement of the armature in the 
operate direction. 

(2) Non-operate or Release: If the relay 
fails to meet the non-operate or re­

lease requirements, increase the backward ten­
sion of the armature using the KS-6854 screw­
driver. If it is impossible to meet the re­
quirement, or if the armature is sluggish in 
releasing, increase the "Front Contact Make". 
The maximum armature travel requirement must 
not be exceeded. Ordinarily it will be possible 
to regulate the tension by the adjustment ot 
the armature tension screw but in the case of 
relays having an adjusting plate per Fig. 106 
it may be necessary to remove the relay from 
the mounting plate, re1110ve the cover and teii­
sion the No. 2 spring with the No. 259 spring 

I I • • I I 
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adjuster against the armature stud sufficiently 
to permit a satisfactory adjustment of the ar­
mature tension. 

(3) Increasing the backward tension of 
the armature to meet a non-operate or 

release requirement will affect the operate and 
hold requirements and vice versa in decreasing 
the tension. 

(4) If the relay is required to meet a 
flashing requirement, adjust the ar­

mature tension 1n accordance with the proce­
dures given for that requirement. 

(5) Difficulty in making the adjustment 
of the relay is sometimes due to the 

armature tension spring having slipped from its 
normal position. This condition will be evi­
dent in the case of relays having an adjusting 
plate per Fig. 108 if turning the armature ten­
sion screw in a clockwise dirdction does not 
seem to force the armature against the back 
contact or stop. In the case of relays having 
an adjusting plate per Fig. 106 this condition 
will be evident if turning the armature tension 
screw does not affect the tension on the arma­
ture. In such oases the tension spring may be 
restored to its normal position by means ot a 
small improvised hook which can be made from a 
gem clip or a piece of wire. Turn the armature 
tension screw in a counterclockwise direction 
until it clears the spring, slip tbe hook in so 
as to catch the spring, move the spring towards 
the armature, and then turn the screw in a 
clockwise direction until the armature springs 
rests against it. 

(6) It difficulty ia experienced in ad­
justing the relay it may be that the 

armature hinge plate is broken. This can usu-
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3.17-3.18 {Continued) 

ally be determined by holding the armature with 
the thumb and toretinger and checking to see 
that it is supported by both the upper end lower 
hinge plates. 

(7) cture Tension S~ring Position: In 
t ose oases where he armature ten­

sion spring is of such a design that the tor­
ward portion ot it extends forward between the 
armature and the adjusting plate note that when 
the relay is in its final adjustment there is 
a slight clearance (approximately .005"). be­
tween the forward portion of the spring end both 
the adjusting plate and the armature in both 
the operated and unoperated positions. 

(8) It the clearance between the armature 
tension spring and the adjusting plate 

or the armature is not met rsove the relay 
trom the mounting plate and remoTe the cover 
tran the relay as covered in 3.05 (3) and (4). 
Reduce or increase the tension ot the tension 
spring as required with the No. 259 spring ad­
juster, applying it at the rear or the spring. 

(9) Replace the relay and repeat the ad­
justments to meet the electrical re­

quirements. 

(10) Final Check: In all cases after a 
relay has been adj•isted lift the 

springs controlled by the three adjusting screws 
slightly away trom the screw and allow them to 
return to the nnrmeJ position which they- will 
assume in service. Then replace the cover cap 
and oh.eek to in.sure that the relay meets its 
electrical and flashing requirements (it spec­
ified). Thia check can generally be me.de by 
observing the operation ot associated apparatus 
in the circuit or the lamp in tho teat set. 

• • , I I 
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RF.ASoNS :!'OR REIS$0E 

1. To revise the definitions tor Operate, Non­
operate, Release and Hold, (1.05), (1.06), 
(1.07) and (1.08). 

2. To revise the spring combination tigurea 
to indicate back stop springs equipped with 
contact metal. ( Information tor W .E. Company 
covered by C0-115630). 

3. To add a requirement tor cover clearance 
(2.03). 

4. To revise the requirement covering contact 
alignment to cover relays having rectangu­
lar contacts. (Information tor W.K. Com­
pany covered by C0-154255). (2.05) (a) 

5. To add a requirement tor alignment ot bar 
contacts (2.05) (b) and (c). 

6. To revise the requirement covering minimum 
front contact make. (2.12) 

7. To revise the requirement covering ma%1nu1m 
armature travel. (2.14) 

a. To add a requirement covering straightness 
ot springs. (Information tor w.E. Company 
covered by C0-155405). (2.16) 

9. To add a requirement covering the clearance 
between the armature and the flexible con­
tact spring. (Information for the W.E. 
Company covered by C0-156771). (2.17) 

10. To add a requirement cOYering position ot 
adjusting screws. (Int ormation tor W.E. 
Company covered by C0-115405). (2.18) 
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REASONS FOR REISSUE (Continued) 

11. To revise the electrical requirement to 
specify that the cover shall be on but the 
cover cap may be either on or ott. (2.19) 

12. To omit the flashing requirements. 

13. To add procedures tor cover clearance. 
(3.03) 

14. To add a procedure tor minimum front con­
tact make covering relays equipped with re­
movable paper armature stops. (3.12) 

15. To revise procedures tor adJusting tor max­
imum armature travel. (3.14) 

16. To add procedure tor straightness at springs. 
(3.16) 

17. To add a procedure covering the clearance 
between the armature and flexible contact 
spring. (3.17) 

18. To omit the procedures tor flashing re­
quirements. 

Bell Telephone Laborat ories, Ino. 
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