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BILL SlSTEll PRAC'l'ICBS 
Central Office Maintenance 
Apparatus Requtrements and Adjusting Procedures 

.-.~ ; ~~ : l' 

RELA.lS 

NO. 85-F 

.'·\ : ·"/·.':' <', 

.,·.· '• J ,'" 

1.01 'This section c~.y;.rs No. 85-1' Relays 
and replaces specification X-70058-01, 
~~~e :1"'.'D. . ...... 

' 
l.02 . Reference shall :be made to Section 
. ;/' ·, M00.001 co~erilig General Require

men'ts an.cl De:ftn1!~9ns for add! Uone.l 
. into~tiom.\tl.9.Qf9&ry tor the proper 

· app'l!cation ol,·~! ~equil"811lents 
.. Jisted he.re~n. . · · · 

~)·:1:.0~ '·Pe.rt i. "Gene~ai~Je.nd Part 2, "Re
qutre:&ienta" :rorm·.)a:,t of the Western 
lle~.tric Co. : Inrfr· 'lastalla ti on Depart
man t handbook.,· ·,;:-•· · · 

Operate means. t-t:when the operate 
current is appl1~ the armature shall 
move f'rom. the 'beolc.·but'ter to the f'ront 
butter. and make ·~:a contac't reliably. 

1.05 Release means tha..t'when the current 
is reduced trQm ;th~; operate to the 
relellse ;ftlue (open: circuit) the ar
matute 'Sb.all :moft.~'.from the front 
buf+e:t -~:the!i , b~: buf'fer and break 
the contact tha"\,·}las been made. 

. ,;- .~·,, r 

2. !iE9,unmp:!IS •.. " 

2.01 Cieani!!g 
(a) The contacts shall be cleaned 

when necessary in.accordance with 
the section covering cleaning of 
relay contacts and parts. 

2.02. 

2.03. 

2.04 

(b} Other par,t!l., shall be cleaned when 
necessary''ln accordance with ap
proved procedures. 

Monntiyt .. ~~ ;}::~~~ ~all be mounted 
ncure· y.o ·:~use OIJ .Lael. 

~ :~ .~' .: ;, ,~' ; : 
cover·Spring Jil.ireeaure - Fig. l (D) -
The cover springs Shall have suffi
cient pressure against the cover to 

, holdo th~ . ~~~r'':'.~~~,~ll· in .]>1jlc>;li. , 
.. Gause--. by~ :£.eel,;. ... :.1(; , . · . .. . · , · 

Adjusting Nut Tif!tness - Fig •. l (A) -
The adjusting nu~shaii be suf'tioient
ly tight on the adjusting stud to hold 
any adjusted position. Gauge by teel. 

2.05 Adjusting Stud and Contact Spring 
Clearance - 118. i (BJ - The front 
contact spring shall not bind on the 
adjusting stud. Gauge by feel. 

2.06 Front Contact Spring Position -
tlg. 1 (C) - The front contact spring 

2.07 

m:cnm . .A.4.&0:~083 
Issue 1-D, 10-18-30 

Standard 

shall rest against the stop spring at 
the end nearest the contact when the 
relay isunoperated.. Gauge by eye. 

~ck Butter 

Armature 

~--Front Buffer 

~-(A) 

·~--Adjusting 
Nut 

•---'o-9-+---.A.djuating 
Stud 

1H--+-11--S top. Spring 

1r..~-1-f---,,,.-~-Front 

Cover SpriDg-----' 

Fig. l 

Contact 
Spring 

Contact AJ.~nt· ,... ll'1g. 2 (A)··-: con
tacts BhaiJ:iiie up so that the point 

. of conta.c.t :ta.lls 1'holly~ within the 
circumterenc~ of the opposing contact 
disc• Gauge by. eye. 

Fig. 2 
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SllC'rIOB. A460;..033 

2.oe Armature Movement - Fig. 3 (C) - The 
all'Dl&ture ahaii move freely 1n its 
bearings. Ge.uge by teel. 

2.09 

2.10 

Lock Nut--_,..-

(CJ 

l!'ig. 3 

Armature Position - F1g. 3 (A) - The 
front edge of the armature shall be 
back ot the adjacent aide ot the core 
when the armature is in the unoperated 
position. Ge.uge by eye. 

~erated Armature Air-sap - F1g. 4 (A) -
ere ihail bi a clearance ·between the 

armature and the core measured a.t the 
closest point when the armature is 
resting against the front butter ot 

Min •• 004" 
Use the No. 74-D gauge. 

: ,.•; , .. _ .• ; • • i, ~~· ' 

2.11 Contact Separation - l!'ig. 3 (BJ - The 
aeparati.on between the tront contact 
spring and the contact screw when the 
relay is unoperated shall be approxi
mately .015". Gauge by eye. 

2.12 Contact Follow 'l'he tront contact spring 
Bhili be ilt'Eed oft the atop spring ap
proxillla tely .010" when the relaY-1• op-· 
erated electrically. Gauge l>Y eye. 

' .... . ~- : ' ;:, " ) . 

2.13 

2.14 

~~~~~-·-;Front 
Butter 

1'1!"!!11miili~~.Jbj...:..~core 

.---+-+++--( B) 
'-'.·' 

) · ....... 

' ' 

,._; . ;~ . 

Tiehtnesa ot Lock.Nut· - 111~: _4. (B) .: -
The lock nut Oil iii·ioont•ct· ,ac.aw 
shall be auttioiently tight to hold 
the screw in thef:'.-a.'d.j~te~ :p()sl";lon. 
Gauge by tee l. ~- :.:-· . 

.' •. ";:~ :. 5 " :.: ~ ' 

llectrleal Requ.irenumta : 'i'he' .relay 
Shall meet the eiectrlca~- requUemen.ts 
specified on the circuit requirement 
table. ' 

';:·_, 

' .? 

· .. , ..... 

'; 
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Code ~No. · · 

Tools ... 
.· ' . : . . . . ... ~ 

'.·' ~63~ '.' .'.' ' 

. R-15'12 . 

..; ;. .. 

S'.Pl'lng AdJUter .. ..- .· - " . ·: .: · .. 

. , .··~~ch 5/~" aiid 3/l6" 
· · Hex_. Socrket DOUbl.e•Encl 

, ~ 4.,.~• ir~r·· 

_ '!!ell .~ysteJ;ll 3""1/2". Cab
.· ;.net ~cn.J1f1r1 ve~. per 

·· A.;.T.& T.co. Drawing 
·. ~~--;ic~o 

· " ~:i+ 'Syst- P-Long Nose 
' · ·· ·•• P~:ers ·~ &;..;l/~· pe;r · 

'i : .. A_.T.& T .• Co!t l>~wing 
·'':'·/: '~6'7X-56 .... 

. ._. '· . 
. : .. '~:~·~JI;. : '·: .... >'. 

Toothpicks, Hardwood, 
nat on One End and 
Pointed At Other 

"' '' C .. P. carbon 'retre.chl.oride 

'l'est Apparatus 

35-C 1est Set 

3.01 r"e18en1tj, ' CRq..2.01> 
f~?':··:.,'. • .. -.-· .. ,• 
:~)¥1 · Clean the ~OJ:L~ta in accord
~if', • ll!1Ce with the .•eotiolt coTering 
;,::018~1ll& . e>1' ~lay contacrtli · and parts. 

~l~ . :~ieaa .. other parts as outlined 
~:,;·-· 1n P~~e4.~ 3.oa. 
;~;;~· ··.·. . . 

3 •. 02 :J9>~ins (Rq.2.02f. · 

>:.:{~~,: ·.,·. ·~t. ~- relay :ta not ·taa'tened 
·i''V: #'80~ly to t,be :moun~ng brack-
:~'.~'I. tiab;till.:.,•~he mounUng SC"1'S ··-

', . cliJ'ely 1'it]:j•.:tlte 3-l/2" cabiha.t ·screw
. ; .;·· 41'iV.:•~., \>' ,:.· ' 

3.03 cover apr:lpg ~ssm (Rq.2.03) 

. ~~: ·Jt-~ ·· I:r the cover does not t1 t 
,;_: ;__' properly, 'aclju'ti>the:-cbvar 

·· sprins with the long nose pliers, 
~:'n;'" ~l1'1M ::~4'ul,,clo~ .'toc'$ha base 01' 
· ... •.·•;prin&;.r;:;;:.· · _,. 

3.04 Ad.Jusuy Nut 'l'j,ghtnass (Rq.2.04) 

~-l. . It the, adjusting nut is too 
. .· loose . on the adjusting stud, 
~ the .nut in a coW:lter-cloclcwiae 
d1reoticin.with the No. 403~.A or R-2262 

. wrench un:t11 the slotted portion ex-
. t1tnds. '1>e79nd · the· stµ,d. . Then 'tcirce 

· , 'f;ha •lotted portions of the nut closer 
together usins the long nose pliers as 
!Shown in J.Pig. · 5.~ · · 

3.05· AdJusting Stud and Contact Spl'ing 
Clea.ranee (Rq.2.05) . 

K-l I:t' the front contact a.Pring 
r1,1.bs on the adjuatins stud 

8Utttciently ~· prevent 1 ts ret11rn1ng 
tC) itl!I no1'Jll.a.l position against the 
adjuat:tilg nut attar bej,ng pUl!l~ed away 
t'rbm it~ co;rrect this .tau:J,.t by adjust
illg the stud using the long nose pli
ers applied to the h8Xflgon portion 01' 
the adjusting·nut-· · 

·, I • 

3.06 Front Contao~ Spripg Position (Rq.2.06) 

K-1 If' the front con~ct epring 
. . . 'do!i8 ·not ·rest on the· stop 

spr1ng when the relay is unopere.ted, 
correct this by turning the adjuating 
nut in a clockwise direction •1th the 
No. 403-A or R-22&2 wrench. 

-----Adjusting 

Adjusting Nut 

Long Nose 
Pliers 

Stud 

' ~' 
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3.07 Contact Al1f5D!!!nt (Rq.2.07) 

:14-1 It the contacts &re out ot line 
· . 'fertical).y. slight adjustment 
may'possibly be made by ·1ooaening the 
screws which hold the contact spring 
bracket to the trame ot the relay w1 th 
the 3-1/2" cabine.t sorew-dri var and 
ahUting the bracket. It this does not 
provide· a satisfactory adjustment remove 
the bracket and enlarge the holes in the 
bushing through which the bracket mount
,tng screws pass. Then reassemble • 

3.06 eat.ure Movement (Bq.2.06) 

Jl•l It the. &,r.me.ture does not move 
· . t:E-eely 1 t 1a probably due to 

.the al"inature pivot screws being bent or 
. blirred, the piVots or .pivot holes being 
dirty or. the·· armature rubbing on the re
lay trame. . Remove. the rela1 from i ta 
11touD.t:lD8 ·EUJ.ci the:tl reaove the pivot 
screws, using the 3•1/2" cabinet screw
driver. Clean the pivots and holes with 
c.P. carbon tetrachloricle'applied with 
a clean toothpick. .. If' the armature rubs 
on the tram.e spread it very slightly. 
It the pivots are. burred or bent replace 
the.screws. Re•sse!llblethe parts and 
check: tor treedQDl of movement. 

Armature---~ 

r..orig ·Nose. · 
:Pliers-' ---

Core 

:,,:ptg: &''~ Jle~od' ct .Adjua\ing 
.; ,, ' ~t'a:l.;t Position 

~
.OSI 
.10 
• 11 
.12 
.13 
.u. 

Armature Position (Rq~a.og) 
~rated Armature Air-Gal (Rq.2.10) 
ontact se,aration. {ltq.~.11) . 

ConiiOt fo low (fiq.2.12) 
j!iih~ess oftiLOck Nut (Rct.2.13) 
ec~lcal gulraments (Rq,.2.14) 

ll-1 Before attempting to readjuat a 
relay ta meet. its electrical re

qu1rements see that it is mount.ad in a 
vertical position.with the armature 
re~tinS. agai,nat the back butter. 

M-2 It the armature in the unoper-
ated position is not back ot the 

edge ot the core, adjust the baolc butter 
away t'rom the armature with the long 
nose pliers as shown in J':lg. 6. Exer
cise care to keep the armature very 
close to the core since otherwise the 
relAy probably will fail to maet its 
electrical operate requirement. 

Jl-3 It the operated armature air-gap 
is too small, remove the a;rmature 

and tap the part that passes over the 
core with the R-157a hammer. Replace 
the armature and check the gap. Exer
cise care to keep the gap near the mini
mum specified since otherwise ~itticulty 
will probably be experienced fn meeting 
the operate requirement. Also exercise 
care that the position ot the front 
butter is such that the armature ill the 
operated position will be directly over 
the core. 

·· No.; 363 Spring 
· Adjustar · · 

: I 1 ~ •• ·, 

Contac't Spring 

~. J':lg • v ... lf8thoa or. "1:8n81oning 
Contact Sprmg 
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3.09-3.14 (Continued) 

M-4 To adjuat for contact separation 
and contact follow loosen the 

lock nut with the R-2262 wrench and 
turn the contact screw with the No. 
403-A wrench or another R-2262 wrench 
until the contact separation 1• approx
imately .015". 'fhia will prortde a 
contact follow considerably above the 
minimum. 'righten the lock nut securely. 

14-5 Apply the operate requirement 
and if the armature JDOTea freely 

1n its bearings but the relay fails to 
start to operate. adjust the back buffer 
with the long nose pliers so that the ar
mature will be nearer the core. l:f the 
relay starts to opere.te but :re.us to com
plete its operation it may be that the 
contact separation ia not large enough 
or that the tension of the tront contact 
spring is too great. .A.djust for oonta.ct 
separation as outlined in M-.& and for 

J.PPRO'VED: 

SECTION A460.033 

tension of the front contact spring 
age.inst the stop spring as outlined in 
Jl-6. It the relay fails to start to 
operate after the back butter has been 
adjusted as tar forward aa consistent 
with meeting the aimature position re
quirement, it may be necessary to tilt 
the relay slightly forward by shifting 
the moun'ting bracke't. 

K-6 If the armature fails to release 
when the current is disconnected, 

increase the tension of the front con
tact spring against the stop spring by 
turning the adjusting nut in with the 
No. 403-A or·R-2262 wrench. If suffi
cient tenaion cannot be obtained in this 
ay adjust the spring w1 th the No. 363 
spring adjus'ter as shown 1n J!'ig. 7. In
creasing the contact follow will also aid 
in m.eeting the release requirement. If 
these adjuatment• do not prove satisfac
tory increase the operated armature air
gap slightly as outlined in M-3. 
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