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:a.A.P. %•70077-01 - ISSUB 2-'D . P4Cll l 

lllS01' roR DISSUK 

!heae Repir•ent• and A4Juet1ng !!, 
Prooedurea (R.A.P.) are issued to replace 
8J•Oit1oat1on x-70077-01, iaaue l tor th• tol-

To &44 requirement& aa ooyered on Sheet 
l attached hereto. 

lowiq reuou: 3 • To llluatrate the adJuating prooedurea. 

To bring the information up to date an4 
to ieaue it aa an R.A.P •. 

!:. 
• 

to 1nolu4• ntuire•nta and a4Juet1q 
prooe4vea tor •.o• tn>• relqe. !:. 

CIWIGIS Dr .&DJ11STIBG PBOCKDlJBIS PROK %•70077-01, ISSUX l 

Chay! Parapph 1'o. Chanp 

l.OOI 

l.OOI 

Ch8D89d to agree •1th 
lateat atan4ar4 p&ragr"aph. . 
.Udet. 

Waa l. 6. JleworO.eO.. l'o • 
70 sauce repl&oed b7 Bo. 
70-D. AA4e4 reterenoe to 
A.T.& T. co. 4ra•il168 in 
the.oaae of the Bell 97•­
tema tool1. 

2.01 to ) 
2.17 Incl.) 

2.07 

l.~. 1.4, 2.01 and 3.0 
(X-70077-01, Iaaue 1) 
omitted-;,_ " 

Were 3.1 to 3.17 inolua~Ye. 
Added illuatratiou. " · 

Waa 3.07. .Added K-2. 

Wu 3.14. Added method 
tor rela19 not required to 
touch the core in the op-
erated position. 

CIWIGBS IB R!Q.UIREllBNTS PROK X-70077•011 ISSOB l 

1.001 to ) 
1.004 Inol.) 

Change 

Were 2.001 to 2.004 incl. 
.Uded A-61 Relay in 3.001. 
Added reference to soalt 
in 3.003. 

2.006 and 2.007 to 2.010 
inol. (X-'0077-0l,Iaaue 
oa1tte4. 

l) 

••• 2.006. 

.1.Ue4. 

ParaE•2h :rro. 

3.01 to 3.13) 
Incl. ) 

3.08 

3.113 

3.1, 

3.15 to 3.17) 
Incl. ) 

SBCTIOB l • GZ1IBR.lL 

1.001 !he btu~ .. nt1 ant .t.4Juat1ng Prooe-
4UJ"e• epeo1t1•t herein coyer •1.• ant 

•AB• tn>• rei.,a all4 replace 1peoitioat1on 
%•70077-01, 1•8'1.9 l. 

l.001 Reter•no• •ball b• Ill.de to R.A.P. 
•· X-70000•01, ooYering General Bequire-

aente, Det1n1t1ou ant. Information tor a4ti­
t1o•l lntorm&Uon neo•••&r7 to~ the proper 
applloatlon ot th11 R.A.P •• 

~ . Ll•t ot !ooll, Qaupe an4 teat j,ppara­
'118 required tor the apparatua ooYeret 

bJ _tlale a.&.P.. · 

Cole So. 

I06 

!oole -
Dee01'1Rt1on 

SOl'eW-trl•e~ - 10• ott••t 

Code lo. 

207 

269 

349 (or the 

replaoed Ill) 

Ch!!!§! 

Were 2.01 to 2.13. .&.G.det 
aetho41 of gauging. 

.&.dted A-58 to .&.-62 and 
AB-1 to AB•6 rel&J•· 

Added A-61, .AB-2 and .AB-4 
rela79 • 

... 2.14 • 

Were 2.lb to 2.17 inol. 
Added method of s&"QBing 
tor 3.lf>. 

tool• (Cont.) 

Description 

sorew-triwer - 90• ott1et 

Spring .t.d~u.ter 

Wrenob - 1/16• ant 7/32• 
Bex. Cloae4 - Double-end 
Ott••' 1'renoh - 3/16• Plat Hex. 
Open-•114 

Bell S7at .. Cabinet Screw­
tr1 Yer - a-1/2• per 
.&..!. A !. Co. Drawing 
46-X-40 
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PAGK 2 R • .A..P. X-70077-0l - IS3Ull 2-D 

"!Gola (Cont. ) ·. O..upa ( CoJlt. ) 

Co4e lo. 

66-C (or the 
replaoe4 66-B) 

.Deao~pUon 

Bell Sfstem - P-LoJJ6 lose 
Pliera - 6-l/t.•per 
.A..T. & T. Co. Draw1JJ6 
46-X-66 

a.yea 

Thiclcneaa Gauge Beat 
'rhicll:Deaa aause Neat 

Co4e llo. 

70-D (or.the 
replaced 70) 

74-D (or the 
replao•d 74-C 1 

DHori;etton 
{ 

60-0-60 ~am O&uge 

i'hioll:Desa CJa'Q,89 Neat 
Tlltcll:Desa a&Uge Beat 

T .. t 9aratua 

Current Flow Teat Set 

SBC!IOI 2 - ADJUS'U1'G PROCBDURBS 

RBLA.Y KOU1'TI1'G 

To tighten looae mounting acrewa, uae 
the z-1/2• oabinet screw-driver. 

!IGR!BESS OF ASSEMBLY (Rq.3.02) 

K•l To tighten loose spriJJ6 aaaembl.7 mount-
- j,ng aorna, cliamount the relq and use 
the Z•l/28 cabinet acrew-driver or, if mount­
ing centers permit, uae the Boa. 206 and 207 
screw-drivers without dismounting the relfll'. 
Care should be taken not to deatro7 the ad• 
Justmenta made under 2.03, 2.04 and 2.06. 

CO:JIT.A.C! .A1'D SPRING J.LIGIJIElfT (Rq.3.03) 
IlUIAi'ORE §fbb CtnkDCi (Rq.Z.04) 

SPRIIG fl'itG Pb§fffoN (Rq.3.05) 

K-1 If the contacts do not line up properly, 
'r if the ta;ng does not overlap the · 

apoolhead sufficiently, or the stud rubs on 
the spring, an attempt should be made to cor­
rect the trouble by applying pressure to the. 
end of the spring using the No. 259 spring ad-

. Juster as shown in Fig. T exercising care not 
to distort or otherwise 4amage the spring. 

Ito. 259 
Spring J.dJuster·--w 

, Pig. ! - Kethod ot .A.dJuating 
Sprinl .A.ligmaent 

If tile spring cannot .be shifted, remo'te the re­
lay from the mounting plate &Jl4 loosen the 
sp.ring asaembly mounting screws sutticientl.7 
to shift the springs so ae to correct the 

· fault.. Tighten the spring aasembJ.7 mounting 
screws aecureJ.7 lf loosened.· Tighten the 
mounting screws secure17 ,men mountinc the 
rel&J'.• 

K-2 -
!!.2! 
)(-1 ·-

use t~e 3-1/2" cabine,t screw'"!drive~ 1n 
loosening and tiSht•ning the sorewa. 

ADIUSTI1'G STUD C·~CB 

It the armature rubs aSainat the . .O,Juat­
ing stud correct aa tollowa: 

)(-2 It du• to a bent ad.Justing stud, the 
· stud. should 'b.• straightened b7. gruping 

the nut with the long nose pliers, anlJ,ad.~uat­
ing the stud as required. Care should be 'ex. 
erciaed not to dalliage the threads on the stud 
or to loosen the atu4. · · 

K-Z It due to an improper manner in whioh 
·the armature ·ia hinged to the core. the 

relay should be chan6e4. 

Pig. 11 .- lletho4 of Ughtening 
· AdJuating But on Stud 
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.&D.nfsTIIO BUT TIGH!DSS ( Rq .3 .Of) Jl-2 ihen no 4•1'1nUe uu.-.r. UaTd-' 18 
_. apH1tied, -it litiould be ke:pt u ••11 

11-1 To tighten looH nuts baok off th• nut aa po••ibl• ooJkaiatent with ••ti~ the,other 
---- from the atu4 until its slotted portion requireaenta. · 
is tree of the atud and then force the slotted -
par_ ta closer together with the long noae pl-ien ~.09 
&a shown in Fig. tJ. tJse the lo. 3•9 wrenoh to [_Fm 
turn the nut. -

Adjuating Stud_:_--~:!:~_.._ 

Adjuat111g ftt-----...--~ .... , 

lo • 349 Wrench 

-..:1----.lfo. 70-D Gauge 
----~ 

Pig. v - Kethod of Checking tor . 
.Ad.justing 11\lt Tightness 

11•2 If in doubt aa to whether or not the 
- · adjuating nut ·is tight enoup~ the 
tightness aa7 be checked with the Bo. '10-D 
ga1119 ud No. 3•9 wrenoh aa,shown in Pig. v. 
!he nut should not turn when a pressure of 22 
graaa-or leas is applied. 

2.oe (Rq.3.08) -
ll-l To adJust the &l'lllature traYel, insert 
~ the proper blade of th• 66-C gauge and 
turn the adjusting nut with the Bo. 3•9 wrench 
until the gauge fits anugq. See Fig. W. 

Bo. 66-C 
Gauge----~ 

Adjusting 
Nut---~ 

Fig. W - Jlethod of Adjusting 
for Armature Travel 

11-1 If the •pl"inga an not straight or. -­
there 1• · iuuttioient 01earanoe between 

the apri11g9 theae oon41tiona ma7 be ooneoteG: 
by adjuating the apringa where they are bent · 
or •here the olearanoe 18 inllUffioient. Uae 
the lfo. 269 aprillfJ a4Juster. 

COl!.AC'.r PRISSDRI 
stOB G11 

(Rq.3.11) 
(Rq.3.12) 

!:! Ua• th• lo. 169 aprillg adJuater to ad-
Juat th• springs for th••• requirements. 

!he a4Juater ahoul.4 be ple.oed on th• front en4 
ot th• spring, but back ot the contaota· ~4 
&l'la&ture atud, and then slid baok to a point 
".bout l/'• troa where the apring leavea the 
apring aaae111>17. See Pig • .x. The adJuatment 
ot the apring should be made at this point 
with a alisht twiat to the lett or right aa re­
quired, exerciaing care not to disturb adja­
cent apnnca • 

Sprinf 
Assembl es 

269 Spring Adjuster 

Contact 

Fig. X - Kethod of Adjusting 
for Spring Tension 

Jl-2 Normally straight springs that have 
been adjusted should have no sharp benda 

due to adjustment. A gradual bow is pe~missi­
bl•. 

M-3 In tenaioning springs care should be 
exercised'not to deform the armature 

hinge plate. 

ll-' Contact Pressure In connection with 
those oases where spring tensions are 

specified to obtain co,ntaot pressure 1 t ahoul.4 
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l.11-2.ia~ontinued) 
be notelt they are epeoitie4 on a minimWt 
baaia. !he7 have, howev•r, a 41r•ot bearing 
on a nlq'a eleotrioal requir ... ata, an4, .it 
the7 an areatl7 in exoeas ot th•ir ainillWll 
tension, the rel.&7 may tail to meet its eleo­
trical requireaenta in wbioh oaa• the ~•n­
lions mq han.,to be reduced •3=1ght}¥ toward 
their epeoit1ec1 minillWD. In readJuating, how­
ever, it is desirable to have as mu.oh tension 
aa possible on the various springs, consistent 
with meeting the other requirements. J.n at­
tempt ehoulA be made to distribute the tan~ 
aiona proportionately between the top and bot-. 
tom spring combinations an4 between ths light 
and beaY7 springs o~ eaoh combination. 

!:! Check the ten1ions with the No. 70-D 
gauge. In uaing the gauge the tip ot 

the reed should engace th• tip of the apriDB 
whoa• tenaion 1• to be ••anrecl. The gauge 
shoulA be held in euch a position that the 
reed an4 apring be1ng .. aaured are practioall7 
in a atraight line. See Fig. Y. 

Mo. '10-D 
Gauge---

Fig. Y - Method of Gauging 
Spring Tension 

K-6 Where no definite contact pressure is 
specified, tension the springs so that 

the rel~ will meet its ~lectrical require­
ments. The spoolbead springs should be ten­
sioned so tt.at they rest firmly against the 
spoolbead. 

!!:.!. Stud Gap The stud gap requirement 
should also be met at the same time 

springs are adJuatad to meat the contact pres­
sure requirements. If it is difficult to meet 
.this requirement by a readJustment of the 
springs, it will be satisfactory to bend the 
tang a alight amount. use the long nose pli.-s 
to bend the tangs holding the spring with the 
No. 269 spring adJuster as shown in Fig. z. 

Attached: 

R.A.P. X-70077-01, Sheets l to o, Inclusive, 
Issue 2-D 

Spring 
Tang _ __,__, 

-----No. 259 Spring 
Ad Juster 

Fig. Z - Method of Ad Justing 
Spring Tang 

CONT.ACT SEP~ION (Rq.Z.l 

K-1 To oorreot the a•paration, adJuat the 
apring with the No. 269 spring a4Juater 

or the spring tang with long nose pliers. Set 
2.12, K-7 regarding the bending ot spring tangs. 

COB.ACT FOLLOW (Rq.3.14) 

K-1 To correct the follow, reduce the con­
tact separation towards the minimum. 

Jl-2 - On relays where the armature need not 
oome all the way up to the core on the 

specified operate current, adJuat the springs 
so that all make contacts close at approximate­
ly the same time. 

2.15 SPRING SEQUENCE (Rq.3.l5j 

K-1 To adJust tor spring sequence, modify 
the contact pressure, stud gap, contact 

separation and contact tollow requirements. 

2.16 EU:CTRIC.il REgUIREllENTS (Rq.3.16) 

!::! It the relay tails to meet the operate 
or hold requiremeni decrease the spring 

tension towards the minim'l.llll, reduce the con­
tact follow towards the minimum or incl'ease 
the stud gap. 

M-2 It the relay fails to meet the r.on-op­
erate or release requirement, increase 

the spring tension or the follow or decrease 
the stud gap. 

2.17 CLEANING (Rq.3.17) 

ll-l Clean the contacts and other parts in 
accordance with the "X" specification 

coverir.g cleaning of relay contacts and parts. 

--~· 
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SZCTIOll 3 - UQUIRDDTS 

REASOll FOR REISS!m 

Thia aection is reissued to replace 
the requirements aection of apeoifioation 
X-70077-01, Iasue 1 for the following reasons: 

2. To specif)- definite spring tensions for 
the A-61 re1&7. (3.113). 

3. 
1. To specif)- definite armature travel values 

for the .l-58, 59, 60, 61 and 62 re·l&.7•. 
(3.08). 

To include in the definition of release 
the statement that the armature shall re­
lease trom ita operated position when the 
current ia reduced from th• aoak to the 
release value (3.003). 

3.001 

3.002 

z.ooz 

DKPillITIOllS .l1'D GENERAL IllFORKA.TION 

Operate meana that when the operating 
ourreni ia applied the armature shall 
move sutfioiently to break the baok 
oontaots and make the tront contacts 
reliably. On the A-2, 3, 26, 43, 46, 
48, 54 and 61 rela;ra the.armature 
shall touoh the oore on the operate 
current unless stop pins are provided, 
in which oaae at least one of the stop 
pins shall to~ch the oore. 

llon-oierate means that when the non­
opera e current ia applied the armature 
shall not move from the unoperated po­
sit ion sutfioiently to reduce the con­
tact separation below .005" or reduce 
the back contact pressure enough to 
cause an unreliable contact. 

Release meane that when the current i• 
reduced from the soak,operate or hold 
value to·the release value, the arma­
ture shall move trom the operated po-

3.005 

3.006 

aition sutficiently to breaJc contacts 
that have been made and to make re­
liab)¥ oontaota t~t have been broken. 

Hold means that when the current ia 
reduced abruptl.7 from the operate to 
the hold value. the armature shall not 
move from its ogerated position sutfi­
oiently to break oontaota which have 
been made or to make contacts which 
have been broken. 

.lrmature Travel The armature travel 
Ia the gap bet•een the core and th• 
nearest atnp pin, or nearest point on 
the armature itself when stop pins are 
not provided when the armature ia 
resting against the &~Justing nut. 

Additional General Information Refer­
ence shall be made to R.l.P. X-70000-<D. · 
covering General Requirements, Defini­
tions and Information for additional 
information nece91ary for the proper 
applica~ion of the r94uirements liate4 
on these.aheeta. 

3.01 Rel;ti llounttng Rela;ya shall be fastened seour•l7 
\oe moun'Ung. plate. Gause by feel. 

Contact 
Spring~~~-n1~~ 

Tig!ltness of Assembli .All springs in a given 
aasemblf slii11 be he d in their relative positions 
to one another and to th• relay core by being 
securely fastened to the relay core at their baaea. 
If it is found neceaaar7-' to measure the tightneas 
of asaembl.y, such tightness shall be considered 

•A• TJPe 
Rel&)' 

Jig. 1 

Fig. 2 

:Ad Justing 
lfut 

as aati•ftctory if the aprings in a given aas••bl.7 
.4o not move in th~ir mounting when a preaau.re of 
680 grama (24 oz.) 1a applied in a vertical direc­
tion at the contact end ot all apringa in the aame 
aasembly taken together. Gauce b;y teel. 

3.03 Contact and Spring J.lifi!ent · · 
(a) The point of conta~ahill fall Wholly within 

, the circum1'erence of ~he opposing contact diao 
· except for opposing aontacta h.eving the same 

diameter, in which oaae their centers ahall 
not be out of alignment more than 2~ ot the 
diameter of the contact po in ta. Gauge b7 e7e. · 

(b) Sprin8• shall not t~uoh th• rela7 conr.. · 
Gauge by eye. 

RBQ.OIRDnm TS 
FOR 

"J.• AID "AB• TYPE RELAYS 
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J.4Juating Stud 

J.4Juat1ng Nut n AB" Type 
Relay 

Fig. 4 

/ 

Fig. 5 

~riq Aaaemb17 
llinmUng Screwa:----<..llH 

Hinge Platee----~·--t1 

Contact Spring~----,-t111 

Pig. 6 

3.07 

a.ca 

3.09 

.10 

.&J'mature Stud Clearance .Armature studs shall not 
rub on the springs throUgh which they paas when 
the armature is moved. Gauge by eye and feel. 

¥!ri;e Tang Position 
a) ~ring tangs shall rest on the spoolhead 80 

that the ends of the tangs are at least l/~2" 
below or above the proJection or the top or 
bottom edges, respectively, or the spoolhead. 
Gauge by eye. 

(b) The tans shall not rub on the apoolhead when 
moved slightly in the direction of travel 
from its normal position of rest on the spool­
head. Gauge by eye and feel. 

J.d~usting Stud Clearance The armature shall not 
ru. ag&l.nat the a!Justing stud. Gauge by eye and 
feel. 

J.4Juating But Tif!tness The adJusting nut aha~~ 
be sUf'tlcientlyght on the stud to prevent its 
being turned with the thwab and forefinger. this 
requirement is considered as having been met if 
the nut does not turn under a turning pressure of 
one inch ounce. In case of doubt this may be 
checked by the use of the No~ 349 wrench and No. 
70-D gauge. With the wrench on the nut the gauge 
shall be applied to the wrench at the top or bot­
tom side of the hole in the free end and the nut 
shall not tUX'n with a pressure of 22 grams or leaa. 

.lrmatu.re Travel 
(a) Unless otherwise specified on the "Circuit 

Requirement Table" no definite limits are re­
quired for armature travel on th••• rela79 
with the following exceptions: 

(b) On the Al, 2, 25, 26, 43, 46, 47, 48, 54, 56, 
58, 59, 60, 61, 62, .&Bl, 2, 3, 4, 5 and 6 re­
l~• the armature travel shall be .020•. Use 
the No. 66-C gauge. 

(c) Unless otherwise specified the allowance 
shall be: 

Teat · - + .005•, - .002fi"' 
'RiiirJust - + .0025", - .0025" 

Straightneas of ~ring& All springs shall be 
tree or sharp ben s or kinks due to adJustment. 
A gradual bow in a spring is permissible. Qauge 
by eye. 

SeRaration Between ~rine; There shall be a 
clearance ot min. • ew fitween adJacent apri11B9 
whether in the operated or unoperate4 pos1t1ona 
of the rel&)'.. Gauge by e7e. 

3.ll· Contact Pressure 

z.111 Unleas otherwiae specified herein or OD the 
"Circuit iequirement Table" no 4et1n1te liaita 
are required tor ooDtaot preaaure OD •A• t)"pe 
rela7a. Spring tena1oll8 •hall. however oon• 
form to the requirement• covered in the tol- ' 
lowing paragraph• ~.ll' to 3.118 1nolu.1Ye, the 
part.icular tenaion tor eaoh 1n4ivi4al aprlag 
being indicated b7 the l•U•ra A, a, C, D or & 
liate4 in the contact preaaure oolWUlll ot th• 
spring combination figurea given on Sheet a. 
Th••• letters refer to P&racl'•Ph• a.11' to 
Z.ll8 reapeot1vel.7. 

DaUIRDIBNTS 
FOR 

"A" .lll> "AB" '1'!PB Bil.AD 
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FIG.A J'IG.B FIG.C 

12 12 l 2 

! ~ WJr Rq. 
3 .11' 
A.0. 

CONT. SPRINGS. CONT. SPRIIIGS con. SPRIIIGS 
PRE3S l 2 PRESS l 2 PRESS'. l 2 
TEST c J. T~'.r G .A. nST :E c 
lU!iAJJ.I. l.i :A RKAD.J lli ... RUDJ. E c 

FIG.G PIG.II PIG.J 

123 123 4 12 3 

jtiUJ •. o. 
j![ s .. Rq. 

3.113 
A.O. 

CONT. SPRINGS CONT. SPRIIIGS CONT. SPRilfGS 
PRESS 1 2 3 PRESS 1 2 3 4 PRBSS 1 2 3 
TEST c c A DST c c E C DST E A c 
RKAD.J • c c IA RJUDJ c c E c HK.u.J. v .... li 

FIG.II FIG .. P FIG.R 

123 4 12 34 12 3 

lt.o. ~.o. j[~· R~ 3. 
A.O. 

con. 3PRI11GS CONT. SPRIIGS. con. SPRillGS 
PRESS l 2 3 4 PRESS l 2 3 4 PRESS l 2 3 
TEST. .. c A IC T.lli:n: c B Ei5 DST c E C 
REAl>J, .IS li A li UADiJ, CB I I .lQQIJJ • c E c 

A-2. A-26. A-43. A-46 I 
A-6 A-48,A-61, AB-2, AB-4 

SPRilfGS . -con. con. -

PRISS. '!OP BO'f'!OI PRSSS. TUl" 
.,.. ____ 

1 2 l 2 l 2 z l 2 
HST 16 c IUi c BS! BO .l c a: A 
RliD.T. 1, c 17 c RX1J)J. ZE ..l c " ~ 

..l-7 ..l-M 

con. ::JP.Klll~ con. ~l..Bml 

PUSS 'l"Ul" ~OT'l'OJI PRESS. TUl" .pu ..... -w 
l 2 3 4 1 2 z l. 2 z 1'2 

TBS'f ll B 16 K lb :u c llST lb lf c lb c 
DJ.DI. 1'7 B Z1 I l!I' l'I c .KJU,PJ. 1'7 1'7 c 17 c 

FIG.D PIG.I FIG.P 

12 l 2 12 3 

~i•• J[A.O. JHL~· q. Rq. 
3.113 3.113 

A.O • 

con. SPRINGS CONT. SPRINGS con. . SPRINGS 

PRESS l 2 PRESS l 2 PRESS l 2 3 
:i:•~:i: c A TEST E c TEST c E c 
READJ c A REA.DJ E c RE&DJ c E c 

FIG.K FIG.L FIG.ll 

123 4 123 4 12 34 

~.o. =t!tA.0, ~··· Rq. 
3.112 
A.O. 

CONT. SPRINGS con. SPRINGS CON'.r. SPRINGS 
PRESS l .2 3 4 PRESS 1 2 3 4 PRESS 1 2 3 4 
TEST E E EC TEST E E E C TEST c B c E 
.HAAJJJ J} .1' ... li READJ E J!O .. c HllD.J. li !J v 'Ji 

J'IG.S FIG.T FIG.U 

12 12 l 2 

J Rq. 
3.113 

, ... ! .. o. 
con. SPRINGS con. SPRI1'GS CONT. SPRilf GS 
PRESS l 2 PRESS 1 2 PRESS 1 2 
TEST c J. TEST c A TE:ft IE C 
il.J.l)J. c A RBAD.J . c A READJ • 111! c 

3.112 The particular spring combination Fig. 
or Figs. on this sheet to be uae4 shall 
be as apeoified in the Fig. Bo. ooluan 
of the "Cirouit RequireJDent !&bl•"· 

·3.113 Exo:llion to r9qu1re.ent 3.112 ah&ll 
be • in the oase of relqa .A.2, J.6, 
.l.'l, .A.26, J.4Z, AU>, MS., 4'.M, .A.61, JB2 
&D4 .&B4 whoa• spr~a a.hall h&T• the 
tenaio .. Bi••n.tn the a4Jaoent table• 
which ah&ll be ue4 inatea4 of the 
tabl•• giYen 1a th• apring ooabin&Uon 
fi&Ql'e• on this llb9et. !he letters ..l, 
B, C eto. liat•4 in the oontaot P1'••­
sure ool~ of the dJaotd "'l•• 
alao rtter to the oorreapoll41.nc para­
gr91>ha 3.114, 3.115, 3.116 eto. 
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3.llti 

3.116 

R.A.P. ~-70077-01 • ISSUE 2-D 

When the letter "A" appears in the 
spring tension column, it means that 
the spring shall have sUfticient ten­
sion against the armature stud to hold 
the armature against the adJusting nut. 
When a relay has more than one spring 
tensioned against its armature stud or 
studs the tension of any one of the 
springs taken alone need not hold the 
armature against the adJusting nut but 
their tensions collectively shall do so. 

When the letter "B" appears in the 
spring tension column, it means that 
the •Pring sh&ll have the fqllowing 
tension. 

FIG. ll Spring 2 shall han sufficient 
tension against spring 4 to in­
sure a separation of minimum 
.ooo" between the contacts of 
springs 3 and 4. Gauge by eye 

FIG. P Spring 2 shall have sufficient 
tension against the armature . 
stud to insure a separation of 
minimum .ooo" between the con­
tacts of springs 3 and 4. 
Gauge by eye. 

When the letter •en appears in the 
spring tension column, it means that 
the spring shall have sufficient ten­
sion to hold its tang firmly against 
the spoolhea4 when the relay is unop­
erated. 

Pig. 6 

3.117 

3.118 

3.119 

When the letter "D" appears in the 
spring tension column,. it means that 
the spring shall have as much tension 
as possible against the back contact 
consistent with 11Mteting the rea4Juat 
electrical requirement. 

When the letter "E" appears in the 
spring tension column, it means that 
the spring shall have sufficient ten­
sion· to insure a reliable contact. 

The arrows in the spring combination 
Figs. indicate the direction in which 
·the springs are tens,ioned. In measur­
ing the tensions specified apply the 
Ho. 70-D gauge to the tip of the 
spring in proximity to the contacts. 
Where the contacts are located inside 
of the line of the front spoolhe&4, 
apply the gauge at the tip of the 
spring. The gauge should be held in 
such a position that the reed and the 
spring, whose tension is being meas­
ured are practicall.7 in a straight 
line. Unless the SJlllbOl 'A.O.' (.Arma­
ture Operated) is shown associated 
with the arrow mark leading to a sprblg 
the tension shall be measured whe~ 
the armature is in the unoperated p6-
si ti on. Springs tensioned agains't 
spoolheads shall register the required 
tension when the tang of the spring 
is lifted slightly off the apoolhead. 
Springs whose contacts are tensioned 
against the contacts of opposing 
springs shall register the required 
tension when contact between the 
springs is broken. · 

~.12 Stud Gap The.re shall be a. slight 
c1earanoe between the armature stud or 
bushing and the springs tndi:catecl in 
the Figs. below when the armature is 
resti,ng against ad.Justing nut. When 
the springs actually have a contact 
pressure of 2o grams or more, regard­
less of the minilllWll tension· specified, 
this clearance is regarded as having 
been met if the normall.7 closed oon.­
taota of which the7 form a part do not 
break when a gauge of the thiolmesa 
specified below ia inserted between 
adJusting nut and &l'll&ture. 

Teat - .ooz• 
DilJust - .OOti" 

Use the lo. 66-C gauae. 
Spri!§! !!e.:. 

l c,•.i..• 
2 P,K,R,L 
z JI 
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Contact 
Spriiur-~~~~~ ... 

Fig. 7 
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3.13 Contact separation The separation between &IJ1' 
pair or contact• normall7 open or betweep &nT pair 
ot contaots that are opened when the rela7 ia op­
erated shall be minilDWll .005". Use the No. 74-D 
gauge. 

3.14 Contact Pollo• shall be perceptible (approximateJ¥ 
.OO!S•). fhla ia considered satiataoto17 it the 
oontaota make with a sause of th• thiolale•• 
apeoitied below inserted between the atop pine 
(non-freezing diaoa) and the core or between the 
armature itself and the core 11hut-stop pine are 

3.16 

not provi4e4. · . · 
!•8t - .ooz• 
~uat· - .004• 

Thi• iho4l be oheokeA 11b•n the rel.q ta eleo­
trioall.y operated on ita apeoitied ope:.ate •teat• 
or •aeadJuat" current. Uae the Bo. 66-C -gauge. 

Spri!!f SeCllleDOe 
(a) 1ge:t, f aa4 .I Spring 2 shall break trO. 

nitore it ma&s •i th l. cause b7 •78. 
(b ) :!ti H Spring 3 ahall break trom 4 bet on 1 t 

• •i th 2. G&qe b7 •78. 
( o) !if• JI Spring 2 ahall break· trom 4 betore it 

.. "1th l. a.use b7 •78. 
(4) A rel,a:J shall •••t &JIT other spring ••tuenoe 

apeoitied on th• •ctrouit Require•nt Table•. 

z.16 :11eotrto&l Requ$.rwata A nlq ahall Met the 
eieo\rioai reqilriMnH apeoified on 1ih• •01rou1' 
Requir .. ent !able•. 

Cl•ani~ Th• oontaota aa4 other parts ah&ll be 
oieane Wilen neoeaea17 in aooordanoe With the •xw 
apeoifioation ooYering cleaning ot r•l&7 oontaota 
and parts. · · 
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