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BELL SYSTEM PRACTICES . 

<:~~trCI~ .<:)ffice Malnte nanc' . / .. .. ...... > .. · .. ...•. . ...... ·••··· .·.··· .. : 
Ap@prci,its Requirements a9~ : ~pi~~~~nq f,rc):f'P"~~~ . 

SECTION A461 .010 
ls$(1. 4;p, January, 1959 

· ft.T:& TCo Standard 

Rlt.t\IS 
Y TYPE 

L GENEIJ~L 

l.OJ Thi~ septjpp, cover~ ;:·~~ty~~ r~l~;ys. 

1 .02 · I .his ~eytion is re~~§~~<i · ~P .. ~d d ~.ig • . 2~2 
and 243,. to revise Fig~ 4, to revise the 

progedp.re .· · · · epv~~in,~ (!q~¢p: . g~p ti~}l:nes~, ~~d to 
add. to·.· the ·. · strai~~tne~~> ~~ •. sp~inl?;s ~eq}ljrement 
a ·.· ,reference tp tn~ · q¢~n~~iPn · · . of pretensipne~ 
springs. Detailed r~n.~qps : for rej$$Ue will be 
found at the end · o+• the sectihn1 · 

1 ~03 ;(tef~renee $.ball/ be m~de to . Se¢tion 
,A_4QO.OQ1 •..... co~~r~~~ ... ~e~~r:fll / ·r~~~~r-en.t,epts 

and definitions for additional in~ormation neces-
sary for the PJ:'?per application of the require­
ments listed herein. 

1~04 Operate:. A relay is said to operate if, 
when c~l:'rent i$ . eon~ected · .. to the wind­

ing, the armature .~oves SU:~cierttlyto cause all 
no~rmally open contac~s ·tq clq*e ·and · ~H.· .nor­
m~lly closed c~~tacts to oJ;)~n~ ~nd to cause the 
embossed surface of the arm.ature to rest against 
the core. 

1.05 Nonoper(lfe: A re~ay is said to nonop-
erate ifr when current is connected. td its 

winding, th~ ar;tp.~tur.~ qo~~ ·· not mpve from its 
position against the adjusting nut. 

1.06 Hold: A ·rela.y is ·said .to hold if, after the 
current i~> re~\lee.~ ab;r:uptly {r~m the soak 

or operate valu.~ to the hold valile, the armature 
does not <~ove ~rom tge qper~~~d position. 

l.07 !felt!~~: ~ . !e!~~ i~ . s~~~ .to reH~~~e if, 
when · the · eur~e~~ /is redu:ed abtupt;ly .. to 

the release value or the . current is removed,. the 
a~mature mov~~ frpm tl:te core to its uno,pe~ated 
position in which the armature is resting agf:l;inst 
the adjusting nut and all normally open con­
tacts are open and all normally closed contacts 
are closed. 

1.08 Armature 9llcP is the gap between th~ .core 
and the em9ossing on the armature in 

any po$ition the armature may assume between 
the unoperated and the operated positions of 
the relay. 

1 .• 09 Arm~tur~ tr~vf!l i$ tb¢ ~rm,~t~G~ g~~ W'Eul..·•· 
the ~rmature is resth~g ~ga{nst tile ad~ 

justing. nut~ . 

1 .10 The term contact ··· spring ·when used ·in 
this . sep~~on .·. ~nql~drs' . ~~less .... ~iih~rwi§e 

specified, the . c~nta~t .bars . welde~ t~ · ·th~ <>en~ of 
the spring~ ·· The<frqnt · ~~d of ·the .. ~prip.g ·may 
or rriay not be bif~rcated. 

1.11 A ... Pr~te~~~~rled sprill!J is a sprin~ .. . wh~c? 
has ·. been ·. teqsioned during its :rnanufac.,. · 

ture. Sl.l(;?~ a.· ~~dl,).~ <.may Br l'~~o~ize.~ by> ~ne 
or more · distinct b~nds between the insulators 
and the cont·act end of ·the spril).g. 

1.12 Since the > b~!l;PS ·in ~;rete)1siof1¢d SPJ>if.¥gs 
are ~orme? ~P::,in~rna~ufa,(!t~I"~ .t~.: prq~ide 

the necessary t~I):SiO~S, .··~nese bends sJ;joUlH:IiQt· be 
disturbed du.ri:p,g aqjus¥ment~ · · 

1 .. 13 A ~r of c~ntact~ a~ . referred to in thi~ . 
sectign C()nsists of a ~ingle contact bar of 

one contact spring ang the corresponding con .. 
tact bar on · the opposing contact spring. 

l.l4 The t~tlp./3 cqptact mctke or brectk. applyto 
the electrical circuit between the two 

Spfillgs! C?Jltact .~~~e may involve the closing 
of only one of the two parallel pairs of con-
ta¢ts. ~ont~ct pre~* involves the opening of 
both parallel pairs qf contacts. 

1.15 Jbe .~~ar of ~a~.uf:act~re ()f Y-t~~CS ~~l?Y~ 
is stamped on the spgolhea.d .. precedeq . or 

followed by dashes, three to indicate the first 
quarter, two the · second quarter, one the third 
quarter, or none the last quarter. 

2. REQUIRE~ENTS 

2.01 Cleaning: The contacts and other parts 
of. tb.e relay shall be cleaned when neces­

sary in accordapce with Section A503.605. After 
cleaning any contact, a check shall be mad~ to 
see that both cont~ets on the bifurcated spring 
involved me.et requirement 2.19(c). 

@ A~eriean Telep~one and Telegraph Company, 1959 
Printed in u.S . .f\. Page l 



SECTION A461.01 0 

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

Gauge by feel by grasping the core and armature 
between the thumb and forefinger and attempt­
ing to move the relay. 

2.03 Vertical C lea ranee 

(a) The clearance between the springs of the 
relay and apparatus mounted directly 

above or below shall be 

Min 1/4 inch 

Gauge by eye. 

Note: This clearance is satisfactory if it 
can be obtained by removing the covers of 
the apparatus directly above or below pro­
vided such covers are readily removable. 

(b) Springs shall not touch the relay cover 
or the magnetic shields if provided. 

Gauge by eye. 

2.04 Cover Spring and Cover Guide Pressure 
and Cover Cap Tightness 

(a) 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. 

(b) Fig. 1 (A) - The cover spring shall bear 
on the front spoolhead when the cover 

is off. 

Gauge by feel. 

(c) Fig. 1 (B) -The free end of the cover 
guide shall bear on the core when the 

cover is removed. 

Gauge by feel. 

2.05 Contact-- Alignment 

(a) Fig. 2 (A) -On relays equipped with 
standard contacts, the 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. 

(b) Fig. 3 (A) -On relays equipped with 
heavy contacts, the contact alignment 

shall be within the limits indicated in Fig. 3. 
Gauge by eye. 
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SPRING TYPE 
HINGE----... 

CONTACT 
SPRINGS--~ ....... 

SPOOLHEAO 

Fig. 1 - Y -type Relay Equipped With Spring-type 
Hinge and Arranged For Mounting 
Individual Cover 

(A) 

MAX. PERMISSIBLE 
MISALIGNMENT 

~O~PE~MI~Sif 

IDEAL 

tr 

Fig. 2 -Alignment of Contad Surfaces -
Standard Contacts 

2.06 Spring Tang Position 

(a) The spring tang shall not rub on the spool-
head when moved from its normal position 

of rest on the spoolhead in the direction of the 
travel of the spring. 

Gauge by eye and feel. 

' ' 
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(};),) !lte ./!re~ e~~. 0;£ t~~ s~~n~ . ~ang ~~~n 
. .pvei]J~p. t~~ v~~tiq~k e-~ge o~•: tije SPQ9lltgad~ ··• 

1fig~ 4{A), ~na · ··· · · · 
,··. . .. . . . . .. . 

(1) OR: }~;J~ys rn~nuf:~~;tur~d prior •. to !~~ 
··· ...... sed~nd) . quarte:r .. of :194~·' · thf! .. fuJf · w~~tll 

of. t~e <~~d~~ tang- sh3:~1 . 1~e . etltb;~ly: w~thill 
the projection of . the top arid bottom edges 
o~ tlw .slq$s jn the · spgqlh.a~d~ 

(~) ·· Q~r:rei~ys . Irla~ufa~~rired during the s~~r 
o~:~ q~~~te!" • o~ :~~48 and sg:bse~uel).~ly; 

t~~ · §P:t~~g- ~~Jl~ . !P~~ ~t:?j ~ct 1./3 •of its wiqth .· 
above the t (}i) edge of the slot in the spool-
head. 

Gauge by ~Y~ and feel. 

MAX. JWIPTJ.~ Of 

CONTA¢ T S.UR.FAC··•.:······.£·· ... •····=:=J·······.···· .. 
.(A) _l 

WIOTH 6F dNE CONTACT 
MPSJ' at Wt-~QL,.f..;¥ WITHIN 
l;;e;NGTH. OF MATI!S!<;; CP!SITACT 

(SE.E A) 

s:=7 I .... •...•.. I 

Fig. 3 - Alignmer1t of Cor1tact Surfaces -
Heavy Contacts 

TOP EDGE OF 
SLOT · · •• 

CONTACTS 

Fig. 4- Spring Tang Position 

2.01 Adj.usting Stud Clearance: Fig. 5(A)-
There shall be a clearance betwe.en the 

armature Rild the aqjusting stud in all positions 
of the armature travel. 

Gauge by eye .. 

2.0$:: A/dJrli~J~g Nut Ti~htnessl 'l'&e ··~~justing '. 
... nut shall be sufficiently -tight on the stuq :. · 

t~ ~E~~ep~ ,<~~~< being turned with a torque of 
s o11nceSi.ncli~s. .. ·.·· 

T:o .. £ie.ck thiS requirement, at:temp~ ·tp ' ~~~n tb~ 
adjp~t~n! liAy with the thumb and f~~~ynger: 
In c~se : of Ji9ubt, this may be ~he§~eai:. PY the 
\l~e g~ ~~~· M:Q~ 47 4A wrench ~nd the No. 70~ · 
gaug~. With. the wrench on tlie nut, the gau~re 
*hall be·· A:pplied in the hole ip. the free end 9~< 
th~ . ~repch, and the nut shall l!?t t,·'+~n when . a 
,pr~~§ur@ of .40 grams ·. is appliec.J; . ~t :~~~bt angle~ · . 
to tbe wrench in the. ¥}99~Wi&e, dipe.ctiol1 ~§ .sh~)Yn· in ;Eig. 6. · · · ·. · ·· · · ·· · · 

2~09 . ··· J:flv11tJ9(Jt;9~ ~t· o~z{J79I'i fl,:qtJ~etic ~etijl.ts+, 
~Qf$ ~ ~ig. 7 / . 

(a) Spine Y~t&pe ~elf~s ~~npfae.tureti p~~9r · 
t(;). : l 948 h~v~ hi~ re.si~ .~al ··· m~~e~~~tn 

'!qich ·. m~~ •. int.ro~qce ··: q~~~J!lt~es ip ... a:~j··~$.~i~g . 
tn~m to me·et 'their eleet;t:iCfi.l requtrem~p;ts. 
)l~~rti9 . ~t:F~~at!Jr:s i ~fe~ ~rt6~ftl,c. w~~, · ~~ 
pli,ed·· to a .... rei·~y:, ·c~an~;···the····resi~uat .. ··~h~raeter-
i~~ics a~~ < p~;rm~t s~~is~~9tpry ~qjq~t.m·~~t• 
~h~IJ. ·. u~~~' . ~~es~ s?~~r~~P~~ sh,~U ~e ¢?n­
s~ger~4> a§ <J>ar~~··· o:f th~ core.S~p~ratpr~ .sll~plq 
~: ... ~sed .9~l~ w;ben o~; .. or botli of the :follow­
ing "conditi6.:JJ.s are ·· present. 

(.l) Ex~gs~~'Ve ~pr~~g t~p;s!qps requireq to 
· m~et the relea$e requirement. 

(2) Th~ s~ring te~sions (within specified 
:r;eqqirements) req~~red to Jlle~t ·the .. re­

lease cause the armature to hesitate per­
ceptibly in its travel when the specified 
operate curreJlt is 3pp1i~d. 

(b) D-167~1l .se.~,rat?rs, when applied, shall 
rest flAt apd. ~nu~ly a~ainst the pole face 

of the . cQr.e. §e:parat~f~ s~aU be clean and 
free ·from·: eraeks <>r w~inJdes. · 

(c) The c~ile9 a~Q. lif\'tte~ed ends of the. s~pa-
rato:r·at tne left o~ th~ core shall lie snp;gly 

against tlie cqre, and $hall be free of craeks. 

(d) There shall be no appreciable · clearance 
between the core and the separator at 

the points A in Fig. 7. 

2.10 Armature Positi~n: Fig. 1 (C) and 8. (A) -
Both legs of the armature shall bear 

against the hi~ge br~cket with the relay in the 
operated position aD.d shall also bear against the 
hinge bracket after- the relay has released. 

Operate the relay electrically and g~uge by eye. 

Pqge ~ 
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CONTACT 
SPRINGS 

L.ATER 
CORE---~1 

ARMATURE 

Fig. 5- Y-type Relay- Top View 

NO. 700 GAUGE 

NO. 474A WRENCH 

ADJUSTING 
NUT 

Fig. 6- Method of Checking Tightness 
of Adiusting Nut 

0-167tll 
MAGNETIC 
SEPARATOR 

Fig. 7- Application of D-167911 Magnetic 
Separator 
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2.11 Armature Travel- Fig. 9(A) 

(a) The armature travel shall be in accord-
ance with the value specified for the re­

lay in the armature travel column on the cir­
cuit requirement table. Unless otherwise 
specified, the armature travel tolerance shall 
be + 0.003 inch. 

Use the No. 131A gauge. 

To check the armature travel adjustment, at­
tempt to insert a gauge 0.003 inch larger than 
the specified ar.mature travel in the armature 
gap with the long axis in a horizontal position 
as shown in Fig. 9. If the gauge enters, it 
should enter with a snug fit. Do not force the 
gauge. 

2.12 Spring Tension 

(a) The tension of each spring measured in 
grams shall be in accordance with the 

information given in the particular figure on 
pages 12 to 22, which is referred to in the 
Fig. No. column of the circuit requirement 
table. The values given are to be used when 
the letter H appears in the Cont Pressure col­
umn of the circuit requirement table. Where 
SPL appears in the Cont Pressure column of 
the circuit requirement table, the spring ten­
sions, contact make and break contact pres­
sure shall be as specified herein for H contact 
pressure, except as modified by notes on the 
circuit requirement table. 

(b) The springs shall be tensioned toward 
the armature. Unless the abbreviation 

"Arm.Opr" is shown associated with an arrow 
mark leading to a spring, the tension shall be 
measured with the armature in the unoperated 
position. A spring tensioned against the spool­
head shall register the required tension just 
as the tang of the spring leaves the spoolhead. 
A spring whose contacts are tensioned against 
the contacts of an opposing spring shall regis­
ter the required tension just as the contact 
breaks. A spring tensioned against a stud shall 
register the required tension just as it leaves 
the stud. A spring tensioned against another 
spring or against the armature through a stud 
shall register the required tensiol} just as the 
stud leaves the other spring or the armature. 
Use the No. 70H or the No. 70J gauge· to 
check the tension. Apply the gauge so that the 

llli 

I 
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t~p · · of the g~ng~ .§ng*gt)~ b.otm P!;<>Ifg~ of the 
l:>i~.urcated .~Rl'ip~~ .• ~s < iJ1PiS~~~q :in ... .. · ~ig~ 10. 
·when gap.g1n~ ·· t~nsior~s on sblid springs., apply 
the tjp qf tl).~ ~f-U9e ne~r ~he ~pont end of 
the spring just hi front of the contacts . 

(c) A Springs 

(1) Where the lett er A appears associated 
with a particul~r sprin~, it means that 

t¥is. spring need have lJO d;fmixe tension. but 
. shal l be tensioned toward the armature. 
vyhen the ... A spl~iJ1g"S ~re tensioneq ····aga.inst 
the armatur e either directly or indirectly 
through studs, the tensions of all such 
A spril}gs on .· the l'ela:z. togeth~r ·. 'Yith . the 
tension of any D springs that may also be 
similarly tensioned against the armature, 
shall hold the armature against the adjust­
ing nut wiph sufficient pre$.sur e to insure 
that requirement 2.14 is met. 

(2) Where the relay is equipped with a 
pin-type armature, the tension in one 

spring combination shall not be more 
than two and one half times that in the 
other spring combip.ation. To check this pres­
sure on relays equipped with either a pin- or 
spring-type hinge, block the a rmature un­
operated using the No. 508A armature block­
ing tool. Check the pressure of the stud 
against the armature by applying the 
No. 70H or the No. 70J gauge to the spring 
nearest the armature. Apply the tip of the 
gauge just in front of the stud. 

Note: That part of the requirement which 
specifies that all A springs are to be ten­
sioned toward the armature is met for test 
purposes if there is no ·stud gap present at 
the springs for which no stud gap is spe.ci­
fied. For exantple; in the No. 123 spr ing 
comhi11ation no stud gap shopld be present 
on either side of spring 4 and in the No. 172 
spring combin~tion no stud gap . should · be 
present on either side of spring 4 or between 
spring 7 and the stud on spring 6. Where 
a D spring is present this requirement shall 
be met with the D spring lifted off its asso­
ciated stud. 

(d) B Springs.· Where the letter B appears 
associated with a particular spring, it 

means that this spring together with the ten­
sions of any A and D springs which may in 

Fig. 8 .;... Y;;;. type Re.lay- GeneraJView 

Fig. 9 - Position of G.attge When Checking 
Armature Travel 

TIP. OF GAUGE 

Fig. 10- Method of Checking Spring Tension 

Pa.ge 5 



SECTION A461.01 0 

turn be tensioned against it shall have a com­
bined tension of 

Test Min 18 grams 
Readjust Min 20 grams 

Use the No. 70H gauge applied to the B spring. 

Example: On Fig. 141, the B tension speci­
fied for spring 7 is the combined tension of 
springs 2, 5, and 7, and is checked by apply­
ing the gauge to the tip of spring 7. 

(e) Buffer Springs 

r (1) Buffer springs designated X' (in asso­
ciation with a second letter to indicate 

4 adjustment) in the figures on pages 12 to 22 
are provided on certain relays to aid in 
meeting the electrical requirements. Where 
the letter F appears associated with a buffer 
spring, this buffer spring shall be used only 
in case spring tension, in addition to that 
provided by the other springs, is required to 
meet the specified release current flow re­
quirements. On relays equipped with F buf­
fer springs in both spring combinations, 
either or both buffer springs shall be used 
as required for the individual relay. 

(2) The tension of each X' buffer spring 
designated F used shall be 

Test Min 20 grams 
Max 100 grams 

Readjust Min 25 grams 
Max 100 grams 

Use the No. 70H or the No. 70J gauge applied 
to the tip of the spring. 

2.13 Position of X' Buffer Springs Designated F 

(a) Each X' buffer spring designated F used 
in meeting the release electrical require­

ment shall meet the following requirements. 

(1) Readjust Only: When the relay is elec-
trically energized against a 0.013-inch 

gauge inserted in the armature gap, there 
shall be a perceptible stud gap at the stud 
which operates the buffer spring. 

Use the No. 131A gauge. 

(2) When the relay is electrically energized 
against a 
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Test 0.004 inch 
Readjust 0.006 inch 

gauge inserted in the armature gap, there 
shall be no stud gap at the stud which op­
erates the buffer spring. 

Use the No. 131A gauge. 

(b) If an X' buffer spring designated F is 
not used, there shall be a stud gap at the 

stud which operates the buffer spring when 
the relay is electrically operated. 

Gauge by eye. 

2.14 Armature Back Tension: Fig. 11 (A) -
The armature shall be held against the 

adjusting nut with a pressure of 

Test Min 18 grams 
Readjust Min 22 grams 

Use the No. 70H or the No. 70J gauge applied 
to the back of the armature at a point opposite 
the center of the embossed surface as indicated 
in Fig. 11. 

2.15 Spring Stud Cleara11ce: Fig. 12(A)-
The spring studs shall clear the springs 

through which they pass in all positions of the 
armature travel. 

Gauge by eye. 

2.16 Straightness of Springs: All springs, 
- other than pretensioned springs (see 1.11 
-and 1.12) shall be free of sharp bends or kinks 

due to adjustment except that in the case of the 
thin (0.013 inch or 0.018 inch) springs a kink 
may be permitted provided it is within 1/4 inch 
from where the spring leaves the insulators. 
A gradual bow in a spring is permissible. 

Gauge by eye. 

Note: Relays with pretensioned springs 
were not manufactured prior to the third 
quarter of 1949. 

2.17 Separation Between Springs: Fig.12(B)­
The clearance between adjacent springs 

whether in the unoperated or the electrically op­
erated position of the relay shall be 

Min 0.008 inch 

Gauge by eye. 

2.18 Stud Gap-Fig. 12(C) 

(a) Stud Gaps Designated T: With the relay 
unoperated, the clearance between the stud 

and the spring at the points designated T in 
the figures on pages 12 to 22 shall be 

Min 0.006 inch 

r· 
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· ·T~i§ •:••t~q~ite~ent .. is ····fuet if .. ·tll~re·· .. f~•••·•a·· · ··¢J~ar~nc:~••••• ... · 
~~t~er:~ the •. spri~~ <~pe t~~ >S~ll~ · • ~ith· t:ne 
No• 1332\ gapge inserted between . tne arma-
t~r~ > ~nd.< · t~~ ... e~~ ·.· or the. §tud wh~cP. rests 
ag~inst th~ armature. . 

Gaqge by eye. 

( l) 'tlie. . ~se qf tile :tyq. 5100 t~st l4mP 
e~uip~~d ~i~h . th~ . N~t .. 5~JA .. ~lraight 

P~~g;r}~~e •. ~9···5·~~~ ·~ur~~q<~ip ~() ••. ·· illtttr1.i;q~te. 
t~e . . s~JI~ . ~~P .... 'Will ··· ···.f.ac~litate gaugipg ·. this 
reqpirenient~ Ilo not a;ttempt to cheek the 
stud ~~ps by Jllovi~2i .the a;rmatt)re to~ftrd 
th~ co~e · mqnu~Hy since when the armature 
is :el~~$~d > it·· n;lB-Y not. re~t()re> to it~ po§itjon 
against the fro~t ends of the yoke t}\us caus-
in~ . fa;lse c?ntact operation. To ch.~ck the 
st?d gaps, ~lace .. the .No. 5l?f test . ~~mp so 
that the gap is illuminated qn the side away 
from ~he eyea:nd sight throught,he stud gap 
toward. the light as shown in Fig. 13 or 14, 
dependip.g l,lpon whether the straight or 
curved tip is used. 

Fig. 11- Method of Ch.ecking Armature 
Back T enslon 

Fig. 12 - Y-type Relay - Top View 

NO, 5lOC TEST LAMP 

Fig. 13 - Method of Gauging Stud Gap Using the 
No. 56lA S.traight Tip 

Page 7 



SECTION A461.010 

Fig. 14 - Method of Gauging Stud Gap Using the 
No. 5628 Curved Tip 

(b) Stud Gaps Designated S: With the relay 
unoperated, there shall be a slight clear­

ance between the spring studs and the spring 
at the points designated S in the figures on 
pages 12 to 22. [See 2.18(a) (1) .] 

Gauge by eye. 

(c) Stud Gaps Designated R: With the arma-
ture moved toward the core so that the 

make contacts designated P are just making 
with at least one pair of contacts, there shall 
be a slight clearance between the spring studs 
and the springs at the points designated R in 
the figures on pages 20 to 22. When contacts 
designated P are present in both top and bot­
tom spring combinations of the relay, the 
corresponding stud gaps designated R shall 

Page 8 

be present when both P contacts have 
closed with at least one pair of contacts each. 
[See 2.18(a) (l).] 

Gauge by eye. 

2.19 Contact Make 

(a) Both contacts on the bifurcated spring 
shall make with their associated contacts 

with the relay in the electrically operated posi­
tion for normally open contacts and in the 
unoperated position for normally closed con­
tacts. 

Gauge by eye and feel. 

(b) With the relay electrically energized 
·against a gauge of the thickness indicated 

below inserted in the armature gap, normally 
open contacts shall meet the following con­
ditions. 

AT LEAST ONE 
CONTACTS SHALL PAIR OF CONTACTS 

CONTACTS NOT MAKE SHALL MAKE 

All con- Test 0.018 inch Test 0.008 inch 
tacts ex-
cept those 
designated Readj 0.015 inch Readj 0.010 inch 
J, K,and U 

Contacts Test No reqt Test 0.013 inch 
designated 
K Readj No reqt Readj 0.015 inch 

Contacts Test No reqt Test No reqt 
designated 
J and U Readj No reqt Readj No reqt 

Use the No. 131A gauge. 

(1) To check that the requirement is met, 
operate the relay electrically. Release 

the relay and insert a No. 131A gauge of the 
proper thickness in the armature gap taking 
care that the long axis of the gauge is hori­
zontal as shown in Fig. 9. Energize the relay 
and note whether the contacts close. In case 



of doubt as to whether a' contact is elos~d,: 
· .. apply the KS-6320 oran&;e stick • to t~~r tip 

of the solid spring and at tempt to moye th~ 
spring toward its associa;it~q eg)lt~¢~ sppilig 
as indicated in Fig. 15. A, •. per:~eptitil~ rrt,~;v.e~ 
m,ent >of the solid spring without ,a corre~ 
spondi:ng movem~l);t . of < tll~ .··.· bi$prcat¢d 
sp,ring i~gisay~s tpat the .. co~tasx ·:. i~ : n~t 
closed .. Iti ' case of dot,J~t · a~ toi wne.ther tne 
:E}~t1i7~n:u~~~ , .. i~ lU~t, .. ;~l~as~ an~ r~ope.r~ 7e. 
tb.e r~lay: ;With. thia ·gaqge in place .. and'' re-
check £or contact clOsure as covered above~ 

;~; ~~e;\<t~; 7iicll~~ rkiE;~~~t ~ple 
spedDe.s . ins.ul~~ing indivtdual contact~ 

?:~ rll~ relay bei~g:• t~sted or aq~~$t~q, i~ .'Yi~l 
be satisfa~~ory w~:n · .. c~e;kin~ fo:i · cont~ct 
m~ke ~0 ~~~a;xe t~~ i~~ula~ing •. paper when 
c~~f~~fl;g.· ~fl% , iri.~~~.!~u~J 9?~~~~1;; J~<~?is $~~r' 
it· may l)e···q~cessary to··•qpen the .... eontact ·man-
ual~y u~i~~ t9e KS;632() or~nge · · stick to .re"" 
lease ~he relay. .· . 

(c) . Read/just lJnlg (After Turnover): Wlitm-
ever a I?a:rticul~r conta9~ requir~s dean­

ing ()r bqild~premoval or; whr~ r~.~dj~stm.~nts 
are p;lad.e on a · ~onta~t spring, ~p.e ·following 
r~qui~ement s~aH bj ~~~' i11 ~dditi?J1 .. to {b h 
on the contacts affected by the cleaning or 
the· ;;tdjustm¢1).~. 

(1) N;()rmally OpcnContg.<;ts: Both conta.~ts 
on the bifurcated spfing shall IQ,ake 

w~en the r~la¥~~ 1tJ.er~zed ag~inst a 0.0.04-
inch gauge .J:nserted as. covered in (b). 

Use the No: 131A ~aug~. 

(2} Normat,lll Cctosed tJont(lcts: Both ~on-
tacts .. ()p the · ~if.u.rca;ted spri~g sh.aU 

br)~~ ... ~.itp. t~~ir . ~~~o9~fltrd coP.jfCts<.a;t .. ap­
pr:pxim~tel~ ' thes~~e timev ®p~rate ·.the .re-
lay manu~lly~ 

Gauge }:)y eye. 

2~20 Contact Separat{()n---- Fig. 12(D) 

(a) Unless ot}lerwise specified, the separation 
between each pair of contacts normally 

open or between each pair of contacts that 
are opened when the relay is electrically o p­
erated shall be 

Min 0.005 inch 

Gauge by eye. 

SECTION A461 .010 

' ·.· . ..... . 

On normally closed contacts, the requirement 
is met if the conta~~ pref\k when the relay is 

z!r~ttical\~ ... ... energi~~a ....•.. ~~~in.~t .... flo········ 9~?9iGinch 
qlt.td.e of t[he No. 131 A gapge inserted iri tb the. 

. 1t~roatu~~ g~v.; 

~P .• chesk·••. c9n.t~et ~¢par~ti()n > o~ .. rr~a:vs > q~ 
\Vhich tn.e co~:ac~~ are. pit~:d, mo0~ t~.t . s:t?~~~: 
ry~~d s P¥~ng maltuaJl~ t?~ar~ i~~t ~~socia;ted · 
~~rin~0 A. p~rceptible .· ~q*e~~n,t . Pt t9:7 sp-ring .· 
(•:itt ~~~st thOOp. inc}'l)before tne contacts R.!~ke ···. 
indicates a satisfactory mil).imum ··· cqntact 
sJparajti8ti. 

WIN DING TERMINAL 

Fig. 15 - M'th.od of Checking Contact Make 

(b) Contact$ DesJgnated lJ: The contact sep~" 
ration of the normally open contacts 

de15ign;;t ted . U in the ~gures on pages 12 to .22 
shall be 

Min 0~010 inch 

1,.T$e t~e No. J-94~ . gauge .. a;s shown in Rig. <16. 

2.21 C~n,~~ct $;cqll,~1Jce: Fig.17 .c- Wit~ ·the ex.-
c~pti()~ of the E .. ~nd H sprin~ units, the 

br~ak cgnte~ts .of spring units equipped < with 
make and .. break C9:tttact~ as shown .in Fig. 17 
shall b1;eak before a:ny make contact makes ; on 
E and }I units, the make contacts shall make be­
fore the break contact breaks. 

Gauge by eye. 

Note: There is no sequence between the 
break contacts of unit J, nor between the 
make contacts of unit K; however, there is 
a sequence between the make contacts of 
unit F. 

Page 9 
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Fig. 16 - Method of Gauging Contact Separation 
on Make-Before-Break Units 

BREAK.-
BREAK MAKE MAKE 

~ ~r ur-m 
IAl (B> <.C> CC'> 

MAKE- BREAK 
MAKE- BEFORE- MAKE- SEQUENCE 
MAKE BREAt<. MAKE MAKE 

~1r ~ ~ltt lnr 
<D> 

SEQUENCE: 
MAKE­

BEFORE­
BREAK 

(H) 

<E> 

BREAK 
BREAK­
BEFORE-

MAKE 

(J) 

(G) 

BREAK 
BEFORE­

MAKE­
MAKE 

<K) 

Fig. 17 - Units of Relay Spring Combinations 

2.22 Electrical Requirements 

(a) The relay shall meet the electrical re­
quirements specified on the circuit re­

quirement table. 

Page 10 

(b) The required release times for Y-type re­
lays are obtained by adjusting them to 

meet hold and release current flow require­
ments. 

Note 1: A hold requirement is considered 
met if after the relay has operated and the 
current is reduced abruptly to the specified 
hold value, the armature remains in its op­
erated position for at least 2 seconds. This 
interval may be judged satisfactorily by 
saying "one hundred and fifty-five" pro­
nouncing each syllable fully and distinctly. 

Note 2: A release requirement is considered 
met if after the current is reduced to the 
specified release value, the relay releases in 
not more than 1-1/2 seconds. This interval 
may be judged satisfactorily by saying "one 
hundred and one'' pronouncing each syllable 
fully and distinctly. 

(c) Since the current flow values are neces-
sarily low, magnetic interference from 

adjacent relays has a critical effect on the ad­
justment. When the following note appears 
on the circuit requirement table "Adjacent re­
lays shall not be energized. See BSP," the ad­
jacent uncovered relays, as discussed herein, 
shall not be energized. In this c~se, all the 
electrical requirements shall be met under the 
following conditions. 

(l) The cover removed from the relay. 

(2) The horizontal magnetic shields (if pro­
vided) removed from above and below 

the relay. 

(3) Individual or common covers (if pro-
vided) removed from relays directly 

above and below the relay. 

(This applies to E-, U-, and similar-type 
relays) 

(4) Adjacent uncovered relays as defined 
in Fig. 18 not energized, except as noted 

below. 

Note: A relay may be considered not ener ... 
gized if without mechanical blocking, its 
armature remains against the adjusting nut. 

(5) Where the relay under test (position 5 
as shown in Fig. 18) is equipped with 

an individual magnetic shield (flat metal 



,, 

. . . ~ 

. ·':~i::!;er~!:!:ii!~$:~i~:;;;~J! . 
•· rel~Y ip po~i tio~ . 5, .if the re lf\Y iP P?~iti?:n 4 

i~ . ·· equipP.~~ . wit~ .··~·~· · · .t~4i~g.~~~ .. ~a~~~t~p . 
. shi~ld·, . uncove~~d . rela~~ iff ·positiol;lS 1; 4, 
atlq 7 M~Y p~ en~rgized.. . . 

. {f)) When adjac~~~ relaY'~ . PP. ~ipJ:ler sid.e 
·. ( po~it~pns ·~ , ~t and . 7 .:or ~·; 6~ and 9f 

are equipp~q W:!i~h ~pdi~~~ual : ¢Q~~rs or verti~ 
c~l .~q~mq~ c;Wver§, . tf~~e e?v~t§ ~eed R<>t 
h~ . removed}. ex¢ept where ·necessary to per-
·.IT!~~··· t~e adip..$tme11t of the r~l~)7 un9rr t~~~; 

... ~~;~~~?di4t~~~:::.l~;~(t:~t~~~~r: 
g1~ed. ·.. ·· ·. · · · 

(7) rr · ··· on~. of. .. inore p~~id§ns ... ~aJ~cen~ . to 
the re!llY p,n~er · . t~~t (pgsiti()p ·5 . yas ··· 

s~o~n .in FiJ. :la) .· tlre '\lnet}uippe~, th~ .. un­
ettuipped pQsitio:ri:S shall . be disregarded. 

fig. 

.· .... \ · $~CTION A461.01 0 

7 

18 - P~~ltio~ •• ~ . •n(jic9t~s. ~~l•y . IJri~er 
. Te~!?: ~.~si.!J~n~ ····~·· ' .. ~{ .. 3,< 4, .. ~~. 7, 

8io .. and 9/lndi~C.t~L Adia<e~t .,f,y·s.· 
· to ~! ~~~sid~~e~ •. w~~n l~~tiqg . or 
Rea•a;usti.ngY;..type Relays · 
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FIG. I 01 

F"IG .. I05 

F"IG.I09 

I 2 

1~ 
I 2. 34X 
I I I I I 

T~ 
I<J ~L_ARM. 

OPR. 

12345678 

18 
F"IG. 113 

I 2 3 4 5 6 7 8 9 10 1112 

11t:~iHH!~ 
FIG. 117 

123456789 

A!lUHUm 
t ARM. 

OPR. 

F"IG. 102 

12.3456)( 
I I I I I I I 

~111M;~ 
t t ARM. 

OPR. 

F"IG .. 106 

I 2 3 u, 
LARM. 

OPR. 

F"IG. 110 

123 4 

T~ 
L_ARM. 

OPR. 

F"IG. 114 

12345678910 
I I I I I I I I I I 

: lHrHlHf~ 
+ t ARM. 

OPR. 

F"IG. 118 

I 2 34 56 7 8 
I I I I I I I I 

Ts lHl-Ulf~ 
+ t ARM. 

OPR. 

All Springs Tensioned Toward Armature 
Min Tension in Grams- H Cont Pressure 

A 
B = 
c = 
D = 
F 
G 

PQ.ge 12 

TEST READJ 

25 
5 

35 

30 
6 

40 

See Rq 2.12(c) 
See Rq 2.12(d) 

See Rq 2.12(e) 

F"IG 103 

123456 7891011 
I I I I I I I I I I I 

T BCBCBC~ 

S~ij~ ARM. 

F"IG. 107 

F"IG. Ill 

F"IG. 115 

FIG.II9 

OPR. 

123 4 

1~ 
X'! 2 
I I I 

5~ 

I 2 3 4 5 6 7 8 9 10 II 12 
II I I I I I I I I I I~ 
BC C )CAC AC ACA ~ 

T-~ ~ ~ ~ .1'4 

tJc ~I ~I ~I t»-1 ~I 
'-------ARM. 

OPR. 

F"IG. 104 

F"IG. 108 

T* 
t__ARM. 

OPR. 

F"IG.II2 

1234.5678910 
'111111111 ~ 
C DCAC ACAC A~ 

I, b b • • -q 

~I I>J 1>1 1> t>l 

F"IG. 116 

I 23456789 
I I I I I t I I t 

hJIUUUa 
F"IG. 120 

1234.56 
t I I I I I 

T ~uu• 
L_ARM. 

OPR. 

J, K, and U-See Rq 2.19(b) 
T - Stud Gap - See Rq 2.18(a) 
S - Stud Gap - See Rq 2.18(b) 
JJ - Spoolhead springs 
X - Balancing springs 
X' - Buffer springs 
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All Springs Tensioned Toward Armature 
Min Tension in Grams- H Cont Pressure 

TESl READJ 

A 
B = 
c = 25 30 
J) = 5 6 
F = 
G = 35 40 

See Rq 
See Rq 

See Rq 

2.12(c) 
2.12(d) 

2.12 (e) 

J, K, and U-See Rq 2.19(b) 
T - Stud Gap- See Rq 2.18(a) 
S - Stud Gap - See Rq 2.18(b) 
~ Spoolhead springs 
X Balancing springs 
X' Buffersprings 

·I 
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FIG. 141 
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FIG. 145 
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FIG. 149 
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Ts UHinn~ 
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OPR. 

FIG. 153 
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~~ 
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OPR· 

FIG. 157 
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Ts HHeuu~ 
+ ! ! + ARM· 

OPR. 

FIG.I42 

12345X 
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~~ 
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FIG. 146 
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ARM. 
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FIG. ISO 
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OPR. 

F'IG.I54 
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T 

mruuuu~ s 

+ i l ARM· 
OPR. 

FIG. 158 

I 23456 7 
I I I I I I I 

})f!JH~ 
All Springs Tensioned Toward Armature 
Min Tension in Grams- H Cont Pressure 

TEST READJ 

A = See Rq 2.12(c) 
B See Rq 2.12(d) 
c = 25 30 
D - 5 6 
F = See Rq 2.12(e) 
G = 35 40 
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FIG.I43 

FIG. 147 

1234567 
I I II II I 

u-
+ A~M. 

0 R. 

FIG. 151 

12345678 
I I I I I I I I 
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l ! ARM • 
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FIG. 155 

123456 789)( 
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;~ 
~ l ~ ~ ARM· 

FIG. 159 
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OPR· 
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OPR. 

FIG. 144 

F'IG.I48 

1234567 
1111111 :-

t + ARM. 
OPR. 

FIG. I 52 

12345678 
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12345fl 
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~~ 
F'IG.I60 
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12345X 
111111 

ARM. 
OPR. 

:v 
L__LARU· 

OPR. 

J, K, and U-See Rq 2.19(b) 
T - Stud Gap - See Rq 2.18(a) 
S - Stud Gap- See Rq 2.18(b) 
V - Spoolhead springs 
X - Balancing springs 
X 1 

- Buffer springs 
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· -··· 

•·· ·- --_ ': 

,,·, • 

AU Springs Tensioned Towc;~rd Armature 
Min Tension in Grams ......- H Cont Pressure 

A= 
:£3 = 
c 
D = 
G= 

TEST 

25 
5 

35 

READJ 

30 
6 

40 

Se.e Rq 2.1~(c) 
See Rq 2.12 (d) 

SECTION A461.010 

J, K, and U-See Rq 2.19(h) 
T Stud Gap- See Rq 2.18(a) 
S Stud Gap - See Rq 2.18 (b) 
v Spoolhead springs 
:X. Balancing springs 

''.1 

I 
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FIG.I81 
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OPR. OPA. 

All Springs Tensioned Toward Armature 
Min Tension in Grams- H Cont Pressure 

TEST READJ 

.A = See Rq 2.12(c) 
B = See Rq 2.12 (d) 
c = 25 30 
D = 5 6 
F = See Rq 2.12(e) 
G 35 40 
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FIG. 200 
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ARM. 
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Ts. 
+ ARM. 

OPR. 

J, K, and U-See Rq 2.19(b) 
T - Stud Gap- See Rq 2.18(a) 
S - Stud Gap - See Rq 2.18(b) 
p - Spoolhead springs 
X - Balancing springs 
X1 

- Buffer springs 
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UST READJ 

25 30 
5 6 

35 40 

See Rq 2.:12(c) 
See :Rq 2.12 (d) 

See Rq 2.12 (e) 
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I ~ J 4 56 t~ 
I I Lll I J I 

T'ffiiDil s ·. .... . ' H .·_·.· .. 

+ + ARM. • 
op~ ; 

J, K, and U ~ See Rq 2~19(b) 

T ~ ~tpd <ffap ~See Rq gt~S(a,) 
S ~ Stud Clap - See Rq 2d8 (b) 
k' ~ ~~?olh.e~d .. springs 
X ~ ~,alatt~i~~, springs 
X 1 

---- Suff~r springs. 

P!ge ·17 
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FJG.221 

t.___.._t ~+ _ARU. 
OPR. 

FIG. 225 

FIG. 229 
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I I I I 

Uil 
FIG. 233 

fiG.,237 
Xl 2345X 

I I I I I I I 
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t 4 ARM. 

OPR. 

FIG.222 
I 

X I 2 X 

itffl 
FIG.226 
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TWHU1!Jitl 
,___ ___ .l-_._ARM. 

OPR. 

FIG. 230 
I 23X4S6 

I II I I I I 

u Yt\~1 
• t ARM. 

OPR. 

FIG. 234 , 
XI2345X 

:-
• + ARM. 

OPR. 

FIG.238 
x't 23456 

I I I I I I I 

sitH:Htl 
All Springs Tensioned Toward Armature 
Min Tension in Grams- H Cont Pressure 

A= 
B 
c = 
D 
F = 
G 
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TEST READJ 

25 
5 

35 

30 
6 

40 

See Rq 2.12(c) 
See Rq 2.12(d) 

See Rq 2.12(e) 

FIG.223 FIG 2 24 
' XI~J 4X 

I I I I I I 

:D 
...___ __ ~...____...__ARM. t . t A

0
RMR.· 

OPR. P 

FIG. 2 27 FIG. 228 
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I I I I I siffltl I I I I 

Til*~ 
'"---ARM. 

OPR. 

FIG. 231 FIG. 232 
123X4S6X789 12j45tiX 

I I I I I I I I I I I I I I I I I 
GDCAGACAGAC :. 

4 l ARM. 
OPR. 

FIG. 235 FIG. 236 , I 
Xl23 XI23456X 

:~ 
I I I I I I I I 
f"CBCCBCA 

'"---- ARM. 
OPR. 

F'IG.2~9 FIG. 240 
12345X 

IIIIH-111 . CBCCDA 

Tlff ~ 
...__ ___ ARM. 

OPR. 

U - See Rq 2.19(b) 
T - Stud Gap- See Rq 2.18(a) 
S - Stud Gap- See Rq 2.18(b) 
JJ - Spoolhead springs 
X - Balancing springs 
X 1 

- Buffer springs 
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l f t i f f 7 T f f 'I 'F ? 
BCBGBCB BCBCA 
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I 2 

~~·· · 

.. --"·. -.• . ·.······.·c···-·.~·-··.·· · •_ ,.._', _ ....... , ..... ,_'_-' .,,_ •• \ 

•.· · ....... .... _,,. .·,· 

:: . :: .· . =:~ .::::: 

AU Spring~ - TeQJi,oned Toward ~rmature 
Min Tf!;nJion in Gram$---. H Cont Pressure 

A -
B = 
c = 
I) = 

TE~T REAOJ 

-
25 so 

5 6 

See Rq 2.12 (c) 
See Rq 2.12·(d) 
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I 1;! 3 4 5 

:bi• .. · ......... M*'·_._, ,·_:···.'_._·. · .···.•.·. b ···.·l······ . . ·· .. ··.' \ 
..... ) ······/··· . .... . ) . ,. 

;. : .. ::>.' > :··-· .-.·· 

T - Stud Gap- See Rq 2.18(a) 
S - Stqd >Gap - See .Rq 2~18 (b) 
V - Spoolhead springs 
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FIG. 300 

I 23456 
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OPR. 

FIG.304 
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• .f::__J 
L-ARM. 

OPR, 

FIG. 308. 

12.3456789/0X 
11111111111 
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FIG.312 
OPR. 

1234567 
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TlftBU~ 
K JJ LARM. 

FIG.316 

OPR . 

1 2 x· J 4 

5-iil 
f L P·J 
L__ARM. 

OPR. 

FIG. 301 

123456789 
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T roorercAra 

s~~~, 111
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tJc: i >[1< ~I 
J ARI\A. 

OPR· 

FIG. 305 

12~ 4 
I I I I 

1~~ 
FIG. 309 

1234567X 
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:ti{!{fif~ 
f LJ t ARM. 

OPR . 

FIG.313 

FIG.317 

1 23 45 x'6 7 
I I I .I I I I I 

5-~ t t L..p.J 
'---_ _.__ -- ARM. 

OPR. 

All Springs Tensioned Toward Armature 
Min Tension in Grams- H Cont Pressure 

A= 
B 
c = 
D = 
E 
G= 
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TEST READJ 

25 
5 

28 
35 

30 
6 

30 
40 

See Rq 2.12(c) 
See Rq 2.12(d) 

FIG. 302 

123456X 
I I I I I I I :. 

t (J t ARM. 
OPR. 

FIG. 306 

1234f678X 
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T4f{Jfff~ 
LJ 

ARM. 
OPR . 

fiG. 310 

/2345678 
I I I I I II I 

Ts!UfJtt~ 
t LJ t ARM. 

OPR. 

FIG.314 

1234 x'x's 6 5. 
t t L~~. 

FIG.318 

123 456 
IIIII I 

OPR. 

5i~ 
• • .C..p.J 
L..l__ARM· 

OPR. 

FIG. 303 

FIG. 307 

FIG. 311 

I 23 4f 6 
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1~Hfl 
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/234567X 
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T~ 
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FIG.315 
OPR. 
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5~U~H~ 
t £__~. 

FIG. 319 
OPR. 

I 2 3 45 
I I I I I 

s~~ 
L.__ARM. 

OPR. 

J and K- See Rq 2.19(b) 
T - Stud Gap- See Rq 2.18(a) 
S - Stud Gap - See Rq 2.18 (b)' 
P and R- Stud Gap- See Rq 2.18(c) 
j.J - Spoolhead springs 
X - Balancing springs 
X' ~ Buffer springs 

II 
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FIG. 320 

I~J45 6 7 

s-~ 
•· ~ J 
~~~'t . 

All Sprin!Js Tensioned Toward Armature 
Min Tension in Grams - H Cont Pressure 

A 
B 
c 
D = 
G = 

TEST REAOJ 

25 
5 

35 

30 
6 

40 

See Rq 2.12 (c) 
See Rq 2.12{d) 
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I 2 .. 34567 8 
I l I l I lll 

5-~ 
t·· !t!_J 

J and U-See Rq 2.19(b) 
T - Stud Gap- See Rq ~.18(a) 
S - Stud Gap- See Rq 2.18{b) 
P and R - Stud Gap - See Rq 2.18(c) 
JJ - Spoolhead springs 
X - Balancing springs 
X' - Buffer springs 
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FIG. 340 FIG.341 
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FIG.344 FIG.345 
1 2 3 4 

I I I I 

~ 
~ 't:.-P:-J 
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FIG. 346 
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OPR 

FIG.343 
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All Springs Tensioned Toward Armature 
Min Tension in Grams- H Cont Pressure 
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TEST READJ 

25 
5 

35 

30 
6 

40 

See Rq 2.12(c) 
See Rq 2.12(d) 

See Rq 2.12(e) 

J, K, and U-See Rq 2.19(b) 
T - Stud Gap - See Rq 2.18(a) 
S Stud Gap- See Rq 2.18(b) 
P and R - Stud Gap - See Rq 2.18(c) 
J) - Spoolhead springs 
X - Balancing springs 
X 1 

- Buffer springs 



• 3. ADJUSTING PROCEDURES 
. ~ ' 

3.001 List of Tools, Gauges,. Ma{ertctts, ditd: · > 
Test Apparatus ···.· · 

tOOlS 

· 36o 
.':363 

485A 
'·5o5A 

· a08a 
5100 

6ll.A 
~12\A. 
:o~a.67912 

Ks~6a2o 

GAUGES 

7o1il ' 
70H 
70i 

··•>:tBIA 
.1934; 

. 194~ 

ft\A~~RJAL$ 

P-11A706 

P-11A707 

D-167911 

TEST APPARATUS 

35 Type 

sin-Ih!~ A:a3 lister 
<Spring Adjuster 
3/16- by 1/4-inch Hex. 
· Closed~end .Otfset Wr~tic11 · · 
Smooth J ~w Pliet·$ 
Spring AdjqS.t~r (for 
0.013-inch SptiJig~) 
. Spring Adj V,.§ter '' (:fqr 
0~018.7 and 'oj)23-inch = · 

~~rings> . .. · .. ·· · 
. $pt ing Adjust er ( for 
·6i@-30;inch :Springs) · . 

~~m~~u~e B~'~k~:ng Tpor 
'J]~~t Lam~ ~~pst·be . e~~j~~gd 
with No. ~6]::1\. st~a;ight tip or 
. F:}%¢ ~?· <~62Jl e.u:p~~d.= ,t ip< ~lid 
W2Q;$. (~~V) pr W~B:Y ( 48V) 

~:: ~C;~j~~~u~ter . 
~~~~tic Sep~;ratgr Adj u~ter 
<D:ra.nge s ticlr. ··. 

~f~.~e~····•Regul~~ ~~:e,(lriy~r 
3;;,inch Gabinet(Screwd:idver 

·::·>··-:·· . . -:· ··· :-:-·-: · . . ',, 

.. . J:>"'LQ~~~~<>~e .i?u~;,.~ 

5o:oz$t) o¥arti Gauge 

~'f:~~:r~aa::~e 
'Phickp.ess Gauge Nest 
$tu£l. ~ap Gauge 
giOl()i!Pch .. .Qtt~~t T.hi~kpe~s GaUge: · · ·· .· · · · ·· 

Ar:m~tpr~ Pla~e 
(LoWer Armature Plate) 

4rmatur.e .. Pl~te 
(Upper .Ar mature Plate) 
Mitgtietic Sepa.ra tor 

Test Set 

SECTION A461.010 

3 ~0 1 Cleaning (Rq 2.01) 
=· ··: 

· ':(1) Clean the contacts and other parts of the 
relay as covered in Section A503.605. 

After cleaning, check that requirement 2.19(c) 
is met, and if necessary, ~dj:qs~ ,,a,s, covered <, 
in 3.19. 

,~ ··. ;it!~enc~f~~t31+,;. 
<~) Vo <tighten the mounting screw~, ,use the 

4-i~clt regular screwdriver. T o position 

th.r· .. rela~:< <>n . th~.. m?u~~~pg : pl~~~r slight lY: 

l~~~en th,~ =mounting : f8~~~~ ,,?f . te~< : elay 'f~, : 
fgeted, ~hd shift the r~lj~y ~$ regui!TI~?~ : 1(igh~¢n •: 

.. · . . the ·screws securely, taking· cate t)l~~(the relay :: 
· · i~, :in i:)J;'Oper ~pg~~en~ ~nJ~ =. tqa;t ' 't~~r~ ~s the 
sp~ei.;fi~d cl~~~a;nc¢ · botn ~hove alld: bei~w: t~e 
relay:=> · . . . 

3J14< ~~~~ ~P~ing ntui,po!!!r :~hi~~ '~Sit~re 
~IJiJ · , f¥fii~er Cap: 'li~~ht~ess ' IRQ: 2.q~~ · 

(]:) l~ t~~ ~ove~ , ~~~ing ~p.~,s ~ot rest o n the 
sP,ool~ead or · ~·f th~ e!ver is no~ ~~ld ,~e­

c~:e~~ OJ.l. the tel~;y, ~(;}.j ~~t the ~~fi,ng · Wl$1):' · .. 
U}~ f.i9~ •.. ~oo sprin~ a~j~s~~~ . ~~plY\~g· it near 
t~~. e~gok in the spring a.s. :shown !ri ~~g; 19. 
If it is not possible to corr~ct. ~he cond'ition in, , ·· 
t bjs mann~t, :p;r;oeeed as cover ed in· (2)t ·· 

. . 
(2) ~~1n<>~~<·· the r~la.:;y ·. ~~P.m . the mounting '· 

. .·.···· p~~~~ a,pd remov~ ~~e . &c:r~'Y~ ?Nhjch hol(l : 
t~e co~ef::·~ui~t a~.d · c!~~r sp~ing i~ /P:~s~t~~~·~ · · 

. Jlsing the 3-inch ¢a.l!~:q~t sq~e'Ydri~~:r~ ~dlq$t 
··.·. t~r . c~y~r §¥rin.~ •. ~a;~tH~lly by bqwi~g ~~ at t~e 
·· cp~ok: ~l1 ~~¢ ~P.tin;~~ 1Jo adj u;st the Gover: gqt.de 

a;fter H; has }.)~~l'l · removed~ ~el}~ the par t t'ha~ 
.··· is .. secy,,red by the·· ~crews·· a~ required< using 4ihe 
P:tlP~~zpose plier.~~ , ~~~q~IJ,~ the . ~over ... g~J~~ . . 
a~d t~7 c~~er ·~prilig and tig-hten the m~unting ····· 
sqyeW: \: ~~¢l'l);':e1~~ · . : . '::. . ··.· . '. ·· .•. ··.>· L 

(3) l! a metal cover cap db~s. not ~t P~QPe~~y~(J 
~~~us~. the . cover . c~p ~rongs . as r~quir¢.d . 

. us~:ng th~ · l:>~J QP.)gtnQse pliers.. · ··· ···· 

(4) 

~::: 

If~ ~~~§tf~ cover cap ~oes not fit Pf 9Per ly, . 
replace the dtp. 

(Ji)i,tar:t Allgn.fnent (Rq 2i05) 
S:pring Tang Position (Rq 2~06.) 

(1) 
·. .. 

If the cont~cts do not li~~ up ~rop~d~ or 
if the tang dhes not over lap the spool head 

suJfic~entty, it is probably due to the <SPrings 
having shifted in the assembly~ In this c~~e, 
refer the matter to the supervisor. 

Pc:tse· .. 23 
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Fig. 19- Method of Adiusting Cover Spring 
Pressure 

3.07 Adjusting Stud Clearance (Rq 2.07) 

(1) If the armature rubs against the adjust-
ing stud, grasp the adjusting nut with 

the P-long-nose pliers and bend the adjusting 
stud as required. In this operation, exercise 
care not to damage the threads on the stud or 
to loosen the stud. If the stud cannot be ad­
jus ted to provide the proper clearance in this 
manner or if the stud is loose in the core, re­
fer the matter to the supervisor. 

3.08 Adjusting Nut Tightness (Rq 2.08) 

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

using the No. 4 7 4A wrench until its slotted 
portion is free of the stud. Then force the 
slotted parts of the nut closer together using 
the P-long-nose pliers as shown in Fig. 20. 

3 .. 09 Application of D-167911 Magnetic Sepa­
rators (Rq 2.09) 

(1) To place a D-167911 separator on the 
core, insert the long end in the armature 

gap from the top and pass it down between 
the core and the armature until the bend of 
the separator rests approximately on the top 
edge of the core pole face as shown in Fig. 21. 
With the front edge of the separator close 
to the adjusting stud, insert a No. 131A gauge 
of approximately 0.020-inch thickness in the 
armature gap as shown in Fig. 22, and elec­
trically energize the relay. While holding the 
relay manually operated disconnect the cur­
rent from the relay, and leaving the gauge in 
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P- LONG- NOSE-PLIERS 

Fig. 20- Method of Tightening Adiusting 
Nut on Stud 

D-167911 
MAGNETIC 
SEPARATOR _....,~_.,. 

Fig. 21 -Method of Inserting D-167911 Magnetic 
Separator in Armature Gap 

place, with the No. 485A pliers applied to the 
lower end of the separator, pull the separator 
downward until the bend of the separator fits 
snugly against the upper edge of the core pole 
face. Hold the separator in this position and 
electrically energize the relay so that the 
gauge presses the separator firmly against the 
core pole face. With the KS-6320 orange stick, 
bend the lower end of the separator around 
the lower end of the core so that it clears the 
relay springs. Grasp the lower end of the sepa­
rator with the No. 485A. pliers and pull it 

' / 

I· 

t· 



• 
• 

toward the left in line with the lower surface 
of the core, at the same time rubbing the sepa­
rator with the fiat end of the orange stick tP .. 
shape it to the lower angle of the core ppl~ 
face. Release the relay and move the sep~f 
ratQr to the rear of t.he .core pole face . 
. . . _; . :-·. ·. . . . . ,. .·•· . : :. ·. . . ·.::::. . . :~. . : 

,:;K2) Electrically energize t heh ·elay againsh~Iie · 
No. 131A gauge inserted in the at•:rri.a;tu~¢ 

gap. Shape the separator around the core wttl,t 
· the orange stick and fingers, so that the twq·. 
narrow bands come nearly t ogethei• at ,. ~~ 
Fig. ?2. Place th~Jla~ surface of tbe lopg ppint 
of the· D46791Z. :· magnetib ·separator adj ~~t~P 
against the underside of the bottom bi,lri,i of. 
the separator and press upward with the ad)f, · 
j uster at the same time pressing down on the 
upper band of the separator with a for~ftngei\ 

~b~tt the two < bands cohtact; push <~~e ··· a~7 
jJister . f.~xw~rd / so t)la t .~~e ... two ... band.s · s~~ae • 
Into the ·. ~h>t~ Moy~ ~;t).e. ~j~Utister · to ·· tbe fer~:. 
until ~P~.?l~ngth. of : t~§ s~P.aratQr . 7?tendingtq. 
the Ieft 9{: the ad~J!ste:r is 9nly: slt~~tlY ... gr~f\'ter · 
than t~~ ~id th Qf< tpS adjuster ·as s~P'¥1). j~ 
~~g~ ~2i . ~old tfi~ . adj ust~~ .. sq ~h~t / b~.~~ ~e~s 
~f the ~~p~~atdr cOil)Xj~~ .~~~··i~~Aq> tbe e~.trem~ 
~ips . of ~n.e s~g~1·~tor ·w~i9lf proj~et tb~oug~ 

' ~he adju~t~:r ~owrtwatd ·with a finger or orang¢ 
·.stick. Then, .bQlding the adju.~~;r horizo~tall¥ . 
:in line with •. the core, move• · ti~ h~ndl~ · 'Of the 
adj uster sHghtly to the le~~ #.o •• ~~~t ~p..e siq7 

·. o,~ U1:~ tape1~ed end of the ad)~ste#- : ne~r~st tii: 
core is piu~~llel to it, twist tli~ · adjuster in · ~ 
·clockwise dh·ection until the ends of the sepa7• 

;r~tor .. ·a1c~~ . fi rmly wound togY:.t.he~ .. copcentri'" 
R~~l~ .;~~~ ·· t~e separator fits ~~Ugli all az;oun.q 

'!Ct:=:~t~;~ .. ~~e2~~:!:a~~~e .~\~~·~:~ 
with a rotary motion move it up and dow:Q 
between the armature and the separator tw6 .. 
or three times to flatten out the entire surfa¢.~ 
of.the . sel?:fir~~PJ" ,~ainst the pole piece •. Again . 
r~ta~~ .. the . fJ.4~~~~7:~· to insure that the separa; 
to: . i~JJ~~~· .•. ':t'~e~ hold t he separator •• i~ Pl~ce . 
'Y'.itn .:~ fi:~ger· ,~iP\ . ~nd wit~.~ra}V tty~ a·djus~er .. 
. Fi'&~H~~ · .the conv.Ql~tt?-~~ .Pf t9.~ ~~J?:~ffltpr . Mf:ith 
t he NO. 4~5A plie~s as> sh6~n · ~t' <:A> , Fig: .24, 
then :fold .the .·. fiat'tened >· convolutions ... of ·.the 

~ep~r~.for •. in ·.· •. ·.·····~·· . 9lpcl{~ise di¥-ecti6ri, . with . a 
fl nger or: tbe .q:range s-tick against . the rear ·Of 
~he G(i)I'e as s)lo~t.t at ·· {B) Jfi~·. 24~ Ag-qin. .1·o .. 
tate the No. l3lA ga!ige. Release tlte relay 
apg remov~ the ·· g~u·g¢. 

SECTION A461 .01 0 

Fjg. 2~""!'M,~hodof Using tt-e ·D.·l·67:'.9;2 
Separ~tor Adjuster 

~~P~R+J()R ' 
CQ~VQLUTIQ~$ 

: .. H\.·.·~ ... : .•. · .• ·.•·· .. ·.:··.······.:···· ·.··.>··.· .. ·.··1· ~· ~lli · 

Fig~ ··~a> ..-.Jl· ·,~7?ll .· S~p~t~'or ~onv:o~uti~ils 
· Afftt rt•movol . qf D~l679l2 

:.: sep9Jratqr 4. .• iu$.1~r · 

Fig. 24 .... Flattening of Separator Convolutions 
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(3) When a separator has been added, recheck 
the relay for armature travel (2.11), stud 

gap (2.18), contact make (2.19), and contact 
separation (2.20), in addition to its adjust­
ment for electrical requirements. 

Note: If difficulty is experienced in meeting 
the electrical requirements, it may be due 
to a damaged or incorrectly applied separa­
tor. 

3.10 Armature Position (Rq 2.10) 

(1) If the armature does not rest against the 
front ends of the hinge bracket after the 

relay has been electrically operated and re­
leased, check that the tensions of the A 
springs in the top and bottom spring com­
binations meet requirement 2.12 and if they 
do not, adjust as covered in 3.12 to 3.17(7). 
If, when the relay is not energized, one leg of 
the armature leaves the bracket preventing 
the armature from returning to its unoperated 
position, the combined operated tensions of the 
springs in the top and bottom spring combi­
nations are excessively unequal. In this case 
recheck the individual spring tensions and re­
adjust to more nearly equalize the top and 
bottom spring tensions. If after making this 
adjustment the requirement it not met in both 
the operated and unoperated positions of the 
relay, it is an indication- that the front ends of 
the hinge bracket are not properly positioned 
or that the armature spring hinges or the 
armature hinge pins are bent. In these cases 
refer the matter to the supervisor. 

(2) Where the relay is equipped with hinge 
pins and the holes in the hinge brackets 

are worn so that the armature rubs on the 
spoolhead, reposition the armature as follows. 
If the relay is equipped with a magnetic sepa­
rator, insert -the 3-inch cabinet screwdriver 
between the convolutions of the separator and 
the core and pry the convolutions open. Re­
move the separator with the fingers. Slide the 
No. 612A relay core holder over the end of 
the core as far as possible. Then slide the 
No. 611A hinge bracket adjuster over the 
upper hinge bracket as far as possible, so that 
the adjuster is between the armature bracket 
and the winding terminal, and the hinge pin 
is in the hole in the adjuster. While holding 
the relay stationary with the holder, apply a 
slight upward pressure on the handle of the 
adj us.ter. Carefully bend the hinge. bracket up-

ward in this way until the armature clears 
the top edge of the spoolhead. Check that the 
armature also clears the bottom edge of the 
spoolhead. If the armature does not clear the 
bottom edge, bend the upper hinge bracket 
down slightly. Check that the electrical re­
quirements are met. If the electrical require­
ments are not met, this may be due to the 
lower hinge pin binding in the associated hinge 
bracket. To correct this, bend the lower hinge 
bracket upward slightly, using the No. 612A 
holder and the No. 611A adjuster as described 
above. 

Caution: Take care in making these adjust­
ments to avoid bending the brackets more 
than necessary, since this may weaken or 
break them. After completing the adjust­
ments, make sure that the winding termi­
nals on multiwinding relays are not shorted. 

Where the relay was equipped with a magnetic 
separator, mount a new magnetic separator on 
the core, as covered in 3.09. If the armature 
cannot be satisfactorily repositioned as de­
scribed above, refer the matter to the super­
visor. 

3.11 Armature Travel (Rq 2.11) 

(1) To adjust the armature travel, insert the 
No. 131A gauge corresponding to the 

armature travel specified on the circuit re­
quirement table in the armature gap as shown 
in Fig. 25. Take care that the long axis of the 
gauge is parallel with the horizontal center 
line of the core. Turn the adjusting nut with 
the No. 474A wrench until friction is felt 
against the gauge. Remove the gauge and 
check that requirement 2.08 is met. 

3.12 Spring Tension (Rq 2.12) 
3.13 Position of X' Buffer Springs Desig-

nated F (Rq 2.13) 
3.14 Armature Back Tensio~ (Rq 2.14) 
3.15 Spring Stud Clearance (Rq 2.15) 
3.16 Straightness of Springs (Rq 2.16) 
3.17 Separation Between Springs (Rq 2.17) 

Spring Tension 

(1) Spring tensions are specified on a mini-
mum basis. They have, however, in the 

case of moving springs a dire~t bearing on the 
electrical performance of the relay and if they 
are greatly in excess of the specified minimum, 
the relay may fail to meet its electrical re-
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adjacent spring as a guide. Adjust the spring 
to tbe right or left as required taking care 
not to tilt t he spring or disturb adjacent 
sprin~~ ~f th!: requir~Teent~ c.~.~1not >b~ met in 
this gi(fp;her, :r:efer th~· riiatter tO thE{'supervisor. 

(S) I f ~he ~tud~ to~ch the springs thr ough 
'!ni¢h th~y P?:~~: this may be due to twist 

in th~ spr ing t o whiCh the stud is attached. To 
cort·ect this, apply the proper spring adjuster 
to the spring at fau lt as covered in (4), except 
~9~7 i\? t~i~ case dq :J:).?t etJ9t~P7 adj uster t~ 
tl:i¢ b~se · Q~the spring~ Adjustment sbpu ld be .. · ·. 
~~~~ ~t a point ·•· at l¢~~t .. 1/ 4=ili¢p forwarq . 
r~btn the insulators but ·hot over · a prete11- ·· . 
s~dned. bend . 

(rf•~ .. li •. th•:. ~pr~~. ·ill ei~e~~riyely ·hn~d · lj~ !i~nt 
or i f t J;iere is · n6t .t~e proper c~ear:.~~ce be­

t ween springs, straigliten th~ . spro~ng be~9re 
~~ju&till~ t~ ~ee~ .~he spring. f~~sioi1 .1~~l1i~e­
~%J!t. TQ. str~igfi~en the spring, .. ·ap~ly · · · ;the 
proper spring ·adjuster to th;~ .~pringjust. bac~. 
of the . bo~~ or~end . and whil: ex~rti~F' pres~ 
sure .to ;t~7: rjg~t ·?r ]eft as req"Qir~~; dr~w t he · 
s~yin~ a~~ .us~er . f?rw ard th~ . ~eri:g-1;~ ./ <~f ... the 
·bpw. ~ep~~t t.bis < ppep~tiQ;n ./as .· ... req~ire.a until·· 
t~~ sJ)ri~€; ·. i.~ .. ·. ~I?prof{iwa#ely: str~ight. T:~Ife 
care \Vheil making tn!s adjustment to avoid 
tilting .·· the §P:r-ing;§. 

(8) If the desired tension cannot be obtflined 
· by adjusting as outlined in (6) without 
bowingth~ spri:ng 9eyo~d its permissible liptit 
or. reducing th.~ ·. chm:rance betw:een the . spri:qgs 
b~low the specified .minimum, apply the prQper 
sprin~ adjuster to the spring just }?ack. of J he 
operating stud arid slide · it back to the base 

PCige 2.7 
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NO. 505A SPRING ADJUSTER 

Fig. 26- Method of Adiusting Spring Tension 

WINDING TERMINALS 

ARMATURE 

11114+-t-----0.013 11 CONTACT SPRINGS 
0.030" CONTACT 
SPRING ---~111 

BOWED WITH CONCAVE 
SURFACE FACING 
ARMATURE 

Fig. 27 - Position of Bowed Spring Before 
final Tension Adjustment 

of the spring as indicated in Fig. 26. Then 
draw the adjuster forward the length of the 
spring so that the spring is formed into a 
slight gradual bow with the concave surface 
facing the armature, as indicated in Fig. 27. 
Then move the adjuster to the base of the 
spring and adjust as covered in (6). The mag­
nitude of the bow to be formed in the spring 
must be learned by experience and should be 
such that when the final tension adjustment 
is made at the base the spring will be approxi­
mately straight. 

(9) If the studs touch the spring through 
which they pass, it is probably due to a 

twist in the spring to which the stud is at­
tached as a result of adjustment. To correct 
this, apply the proper .spring adjuster to the 
spring at fault and adjust it so that there is 
the required clearance between the stud and 
the springs. 
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Kinked Springs 

(10) Do not straighten kinked springs unless 
the kink interferes with proper adjust­

ment of the spring assembly. Removing kinks 
tends to weaken the spring and to shorten its 
life. Normally straight springs that have been 
adjusted should have no sharp bends due to 
adjustment, except that a kink near the base 
of thin ( 0.013 inch and 0.018 inch) springs is 
permissible when necessary to obtain required 
tension. A gradual bow, however, is permis­
sible. 

Adiustment for Pressure of Armature Against the 
Adjusting Nut 

(11) If the armature is not held against the 
adjusting nut with the specified pressure, 

or if the relay is equipped with a pin hinged 
armature and the portion of this pressure in 
one spring combination is more than two and 
one half times that of the.other spring combi­
nation, alter the tension of the D and A springs 
which are tensioned against the armature as 
necessary using the No. 505A or 506A spring 
adjusters as in (4) or (6) depending on 
whether the relay is equipped with preten­
sioned springs or nonpretensioned springs, re­
spectively. In making this adjustment, first 
increase the tension of the D or A spring 
farthest from the armature whose tension is 
transmitted to the armature through one or 
more studs. If the requirement cannot be met 
by this me;;tns alone, adjust the other springs 
which hold the armature against the adjust­
ing nut as required. For example, in the case 
of a relay equipped with a 170-146 spring com­
bination, first adjust the No. 3 spring of the 
top combination, or the No. 2 spring of the 
bottom combination, or both as required. If 
sufficient tension is not obtained by adjusting 
these springs, increase the tensions of 5, 7, 9, 
and 11 of the top combination and springs 5, 7, 
and 9 of the bottom combination. It is not 
necessary to distribute the tensions of the A 
and D springs equally, but the combined pres­
sure of the studs against the top and bottom 
legs of the armature should meet the specified 
requirement. 

Buffer Spring Position 

(12) When it is necessary to adjust the ten­
sion of a buffer spring having F tension, 

check it for position in accordance with re-

1· 



• ·$ tud Gap (Rq 2~m·ar : · 
gontact Make (Rq 2~1.9) 
.fJontact ~epgratk>n (Rq>2~20) 

· o.l)i;tact : ~eauepc~ . (Qq 2~~1J · 

;wail ure to me~~ these r~~Uirernen~ i~ · dll.e 
it~ co,tact and stud wear .. T"W:~ ~ean$ are 

;;l;YBiil~b le to compen,~ate for t);j;is :-w:ear~ 

<~> 

(2) ~djp;~tJPEmt of . individu~! ~~r~t\g$. •.• anq 
t~ngs ·to ~e~~ . th~ res.pecti~e peqq~.re~~;n tS 

j~ c~vere4in . (~) through (6) ,.while the :m~~bod 
of tn()~nt~~~ ~~m~tute plates .•. i~ ~~~cribe·~ in 
~7) . ~rid (8)~ In any ~se, . \Vhere e6nS:~derable 
b~~di~g· _ -~,f . · tbe_ spring· tan~ <q~s·. · :--· ~e~tl dque 
during p:rior· adjustment, the use of arm~ture 
piate~J.~~robably desirable. 

Stud Gap ;~d Contact Mal<~ . 

(8;) ~o ~~j ust to meet these re411~Jr:e~~f:i~t ~d~ 
. j~~t; i~he spring tan~ · to t~e rig~~ .or l~ft 

. ~s requir~d using the ··N"·~~-·· ~Q7~ .•... sP.F~ng . ad• 
j~ster wh~~e /t?lding the ~prtng with. anoth~r 
~p. 507 A spriug adjuster as 5clJ.owp. in Fig. 28~ 
.Jti~ .~~tisf~ctQtY ••· if.tn .. making this adjustm~w;t 
t"e sprini ta?~. d~es ~ot r~t .. _ftat against the 
s;ppQlb~ad. Exercise earei ~O)f~Y~r, .to ~~e ~p~~ 
:~qQirement 2.06 • coveri~g · sp~in?f.· ta~g J>OSi­
tiQn is m:t. If fai~~re ~o q1eet f9e eo;nt~ct m~ke 
r~qui.:rement is due to IPlsa~iptlllell~ of the 
proQ;gs of< the/ bi~urc~ted spring{ adjust the 
i!l~ivtd~~l pr:.on~ with th~ No. 363 spring. ad\­
juster so that both prongs are approximately 
iti tn~ saPJ:e v¢rtieal plane. 

(4) A_.dJU~t s~. t~~t. t~e·te l);te $tUd ~aps at ~h~. 
~~i~t$ i}ldi~~t~a · ·· _ ip t~e· sgri~~ ~~Plp~~ar 

tJ.on fi~ures on page~>·~2 ~o ~~ i~ t~~ ~~~~~J).~ 
The ~se qf t~~ . No. · 510@ test /laW.p ·. ~gui~~e~ 
witht~~ ~P~ ~~~A straight ti~ o~ ~he No. ~~~B 
cltlrv~~· tip to lllup1in~~e t!e s~~d ~P will fa­
eil~t~~T · m~:Ldll~ til~~ ~qj~~tp.~ent . . Where it is 
n.~~es$aryto chec.lt th~ stt1? gap~ > ~Y ... ~~~~p~ 
tij~ ~rmature toward the e.or~. ~~u~nually, oper .. 
at~ tl}~ . relay electrical~y ·• tw? or. three tim~~ 
after ·. ~heekiqr· tq~ st\ld ~ap~ to res~ore the 
a~ll1ature tojts :position a~~~nst t}t~ fr~Jl,t~)ld.~ 
of tne hinge bracket (Fig~ 2'7), thus prevent~ 
i}lg :f4lse. ehq;~ict. oper~tiob. 

Conta~f $.patatiot;'l< 

(5) 'li~ ~~FJ:~c~ t}l$ ~~~~~~~ ~'~~r:atio.~, ad.~"qst 
~~.e ·- ~o~·~' -· sprinis with a. No. ~Q5.A, 

s~r~P.g adjuster, ~~>adjust Ute spring Ul;.1ll' op. 
&p9olh~~~ sp1ings . as covered in ( 1). l~ .. a~? 
j~sti~g t~~ f ro11t con~~et ~~~a~~tio~ op br~~k­
make units of the sp:rln~ ~?~~~n~~jon, ~~jlJ$~ 
t be sp~in~ .. tap.gs .· ~n ~~e . · ~~po1 head ~p~ing-s · .so 
t?at ~be 'C9-nt~~t :~e?~ratiort is sufficient . to in­
sure· t~iat ·· ~ne <~pring sequence requireme~t will 
he met. up]der . operating condition~~ \~~- ,the re­
ql.l~re.Jl:l,ent is ~ot lXiet due to -~~~ .. ·.· ~i,~~lignment 
qfth~ pr.ongs of the ·bifurcatea·spring1 adjust 
the ~~~~viqq~l pro,~~ with it,J1.e N9 . • Q~8 spri~g 
a~j u~~er so that the co~ tact se.~aratiol1 at both 
pr~nga is ~ppr?xiJJ1a~ly the ~arne and . so t}lat 
the two prongs of the bifurcated spring are 
approximately in the ···samevertical·plane. 
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Contact Sequence 

(6) To adjust for contact sequence, change 
the spring tension, contact make, stud gap, 

and contact separation adjustments as re­
quired. 

Mounting Armature Plate 

(7) To mount a P-11A 706 armature plate on 
the lower leg of the armature or the 

P-11A 707 armature plate on the upper leg, 
proceed as follows. Insert the KS-6320 orange 
stick between the armature leg and the ad­
jacent spring until the tip of the orange stick 
rests against the spring stud. Move the spring 
away from the armature to provide stud clear­
ance for mounting the armature plate. Hold­
ing the armature plate with the disc toward 
the relay springs, place the rear clip of the 
plate over "the leg of the armature. Slide the 
plate toward the rear of the relay until the 
front clip fits snugly against the front edge 
of the armature leg. Withdraw the orange 
stick and check that the end of the spring stud 
r~sts against the armature plate within the 
circumference of the disc on the plate. Also 
check that the positioning tab and the rear 
clip of the plate rest against the inner edge 
of the armature leg as shown in Fig. 29. If 
necessary, properly position the plate on the 
armature leg with the orange stick. 

...---- SPRING STUD 

DISK ON ARMATURE PLATE 

-.....--- REAR C.LI P 
~---POSITIONING TAB 

ARMATURE 

Fig. 29- Armature Plutes Mounted on Armature Legs 
of Y -type Rel.ays 
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(8) After mounting the armature .plate, check 
the relay to all requirements covering the 

springs and also to the electrical requirements. 

3.22 Electrical Requirements (Rq 2.22) 

(1) Operate the relay on the specified soak 
current, or operate current if no soak is 

specified, and check for hold and release. If 
the relay fails to release in approximately 
1-1/2 seconds and has no buffer springs, in­
crease the tension of the weaker moving 
springs. If the relay has buffer springs, add 
tension to the weaker buffer spring, making 
repeated checks for operate, hold and release 
and observing 3.10 (1) until the relay just 
fails to hold. Then reduce this tension just 
sufficiently to cause the relay to hold on its 
hold current. If the pressure required for re­
lease causes failure to hold or operate, the re­
lay probably has high residual and a D-167911 
magnetic separator may be necessary to per­
mit it to be adjusted. 

Caution: It ioo much reliance is placed on 
the buffer springs to meet the release re­
quirement, a slowing up of the armature 
movement or a complete stop of the arma­
ture may result when it picks up the buffer 
spring load. If this occurs, adjust the buffer 
spring or springs to be picked up later in the 
armature stroke within the limits specified 
in requirement. 2.13(a)(l) and (2), and if 
necessary, increase the tension of the mov­
ing springs of both spring assemblies. 

(2) When adjusting relays to meet the release 
requirements, adjust the relays to release 

on as high a current ·as possible consistent 
with meeting the operate and hold require­
ments. Where the relay is equipped with buffer 
springs it is desirable to obtain this higher re­
lease by using the buffer springs in conjunc­
tion with the moving springs, rather than 
attempting to overtension the moving springs. 
When butter springs are not provided, adjust 
the tension of the moving springs as high as 
possible consistent with meeting the operate 
and hold requirements. 

(3) If a relay fails to operate on its specified 
operate current, note whether it fails to 

start or whether it operates part way and 
then stops. If the former, its initial load is too 
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great and tension must be removed from the 
moving springs which are tensioned directly 
or indirectly against the armature in the nor­
mal position. Locate the moving springs hav­
ing high tensions and remo~~ . ~~T .requir~d :. 
amount of tension from them. If .:~~e · a;r:rn~~ure 
operates· part ·· way and then stops'':and. :.; t}.)¢. n~7 
lay has no buffer springs, the same p:roC~dtire 
applies to all of the moving springs. 

(4) If the relay i.s equipped with one· or two 
buffer springs and the armature in .Oller- · 

ating stops or hesitates perceptibly when :tne 
buffer spring load is picked up, check fot ·cpr, 

. ~:~!=t:~fl~2~~~tr,~ ~ ~~r:~~,tt; 
peat the operate test and if the armature' stili 
stops or hesitates when the b~~er sp:;~pig Ig.ad 
is .picked up, remove tension from the· buffer · 
S:J>ring having the pigger teris1tirt o.r from &6:tli 
~Rr~p~,. ~:~ · r~gy!r~d. ·· 
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~ (5) If the relay must meet a nonoperate re­
. . quirement, check it for this adjustment 
immediately after adjusting it to operate and 
.j.f it fails to meet it, increase tension in the 
w~aker moving springs enough to meet the 
~dnop.erat~ · witbont c~.y.sing failure to operate. 

rE~jt)~~ .if=oR ~~1ssu~t 
·~ . ' . 

t. To ~~it ~ef~r~nce t~ . end an? pl~n · y~~'*s of 
co~t:a:etsin the ftgur:es . <Fi~. /~ and 3) ~ 

· 2. ~o revise th~ f~<I~i.fe~7l);t> ~nd Fig~ 4 c;qvcering 
· · sp:ri~g t~ng: pos1·tiOtt:·[2~Q6(blJ• . . . 

,· ··. -_- ·.. ·, ·: 

a. ;F:p add reif.ei·ence to pa:r~~a~~~ 1.11 and 1.12 
£<}.vering t~e >~~nn.iHo~ ?f. pr.ef~p;sig.ne4 §pring& 
.· :(2fl6 and<3.12 . to s~$7:) . . . .. . . . 

~- . 

4. 1,19 ... ~~"f · sp~~ng- · .. c.gfubinatipn .ngq~~s. <~~~ : 
~n<i24a. ·· · · · · ·· · ··. 

.· 5. ·r:Jo <; 1~evise ·. t:lie f)rOce~hire covering; ··• c6.ver ~~·fi · ·. 
tigb~p~S$ ( ~;Q~) . 
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