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REQUIREMENTS AND ADJUSTING PROCEDURES 

l. GENJ!:RAL 

1.01 7his section covers 208 and 214 type 
relays, 

1.02 This section is reissued to revise the 
procedure rcr checlcin,;z: contact separa­

tion and to add procedures for checking the 
onere ted and unope rated erne t •.1re gaps. De­
tailed reasons for reissue will be found at 
the end of the section. 

1.03 Reference shall be made to Section 
020-010-711, covering General Require­

ments and Definitions tor additional informa­
tion necessary tor the proper application or 
the requirements listed herein. 

1.04 C?erate: A ralay is said to oterate 
1, wf,en current is connectedo 1ts 

win<!in~~. the arrr.ature moves sufficiently to 
cause the back contact to break and the 
front contact to make. 

1.05 Non-Operate: A relay is said to non-
operate lf, when current is connect'iQ 

tc its',nnJln..;:, the armature does not move 
su't'iciently to close any front contact or 
to red~ce the back contact pressure enough 
to cause an unreli~ble contact. 

l.Oc3 Hold: t~. relay is said to hold if, 
i?tir the rday has opera ted--aiid the 

current is reduced abruptly the armature 
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does not IJiOVe sufficiently to cause the con­
tact that has been made to become unreliable 
or to make the contact that has been 
broken. 

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

sufl'iciently to break the contact that has 
been closed and to make the contact that tBa 
be~n broken. 

1. 08 Bonding straps, when installed on a i 
relay, shall be mounted in accordance 

with Section 040-230-811 covering tlexi ble 
bonding straps tor 208 type relays. _1 

2. REQUIREJWITS 

2.01 Cleaning: The contacts shall be clean-
ed when necessary in accordance with 

the section covering cleaning ot relay contacts -
and parts. 
2.02 Mounti~: Relays shall be fastened 

secure y to the mounting plate. This 
shall be chec~<ed for by applying a vertical 
and a horizontal -pressure to the relay and 
not by attemptine to turn the relay. Gause 
by feel. 

2.0:3 Cover Spril'!f Pressure 

(a) The cover sprine shell 
cient pressure a~a1nst 

to hold the cover securely 
Gauge by reeL 

have surti­
the cover 
in place. 

(b) fo'1g. l (A): The prongs of tnt cover 
spri~ shall rest on the front 

spoolhead when the cover is orr. Gauge 
by eye. 

2.04 Contact Alignment- rig. 2 (A): With 
the end play or the armature taken up 

in both directions, the point or contact 
shall fall wholly vti thin the circWDference 
of the opposing contact disc except for op­
pos1~ contacts having the same diameter, in 

(A)---------.--------.-------~ 
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\'1t1ich cas"' the centers st:all not be out of 
ali~nment more then 25;. cf the di.tnJeter or 
the contacts, Gauge by e::e, 

2.0o Ari"B ture r.:cver.:.ent: The armature shall 
. move l'reeiy In Its bearings. Gauge by 

reel. 

Frame 
Retractile 
Sprinc Lug 

Contact 
Assembly 
lJU10--------""" 

~----Armature 

IBftr------Pole Face 

Front Con tao t --------' '-------------(A) 

"Fig, ~ - Unoper~ted Armature Air-Gap 

2.08 Unoperated Armature Air Gap - Fip. 3 
(A): Unless otherwige specified on 

t.he c i.rcuit requirerr.ent table tl'e unoperated 
armature air gap she.ll be as specified in 
Table "A" below. The gao shall be me!lsured 
at the point or minimum "separatlon between 
the armature and oole face vrhen the a rna ture 
1a touching the back contact. Use the Nos. 
73A, B and 73U gatJ6es. Disregard "ff'ot ente~' 
notation on the No. 73B gauge. 

r (a) To check use the proper blade of the 
No. 7:5 type ga~e. The minimum gauge 

shall enter or its own wei"ht and the 
maxi. mum gauge shall not enter, with the 
exception of the ,008" gauae, which may 
enter hut i r 1 t does so shl\l.l fit snwly. 

rwhen the .013''-.017" t:auge is used, it 
vrill be necessary to move tt. P"a1Jt7e t:or­
izontally the full Width Of th"e armature 
to insure that the point of m.1nim'JID sep­
aration is gaue;ed. The , 013" bla:le sha!l 

L not bind end the .017" blade shall bind. 

2.07 Contact Separation- Fi~. 4 (A): Un­
less otherwiSe specified on the cir­

cu 1 t requirement table, the contact separa­
tion shall be as specified in Table "A" be­

- low. Use the No. 740 gauge and check the 
seneration between the back contacts with 

!_ the relay electr1oally operated. 

Table "A" 
Unopere.t8d Armat•Jl'e contact 

Relay Code ---~Ar.;ir~r.~~~P~~---- Separation 
JUn. ll.ax. 141n. Max. 

208B,C,E,F,) 
G,M,.N,S,) 
T,U,H,Y,) 
AA,Al3 1 ) 

AC,AD ) 

~" :lrr'r" :m1i" -:lrn'1" 

208H,.T,K 1 L) 
) 

214A ) 

208P,R,AE 1 ) 

AF ) 

.007" .008" 

.018" o022" 

2.08 Operated Armature Air-Gap: 
ture shall not touch the 

when the relay is electrically 
-Gauge by eye and reel. 

.003" .004" 

.004" .007" 

The arma­
pole reoe 
operated. 

;-- (l) In case of douht the requirement may 
be checked by inserting a strip of 

KS-?743 paper separator or e1uivalent,, 
approxirra tely 1 'ln. lone between ·the 
armature and pole race e.nd operatlne the 
relay electrically. The re1uirement is 
met i!' the paper can be removed without 

L binding. 

2.09 Electrical Re1uiremeots 

(a) The relay shall meet the electrical 
reo;u1rements specified on the cir­

~uit re;uirement table. 

r (b) (214 'l'ype Relays only) 'l'he cover may 
be either on or off when ap~lyinc 

L. the electrical requirements. 

2.10 i''rame ~<etractile Sarine L~ shall not 
be bent MOre than 56 eit er way !rom 

vertical. Gauee by eye. 

3. ADJUSTING PROCEDUHJ!:S 

'--------(A) 3.001 List of Tools, Gauges, Mater1.als and 
Te!!t Apparatus 

L Fig. 4 - Contact Separation 
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Tools 

48 

220 

Description 

3/8" Hex. Single End Socll8t Wl"ench 

3/16" Hex.Single End SOCket Wrench 



Code No. Descri2tion 

284 Retractile srring Lug Ad-
juater 

485A Smooth Jaw Plle!"S 

~~~ Cabinet Screwdriver 

Ga~ea 

7~.A .Old" and .022" Thickness 
Gauge 

7~R .007'' and .008" Thickness 
Gauge 

7~D .013" and .017'' Thickness 
oauee 

740 Thiclmess ~auge Nest 

Materials 

KS-774~ Paper Separator 

Test Aoparatus 

~5 Type Test 3et 

~.01 Cleanine (Rq.2.0ll 

(l) Clean the contacts in accordance with 
the section covering cleaning or re­

lay contacts and parts. 

(2) It' the contacts are burnished, check 
the contact separation, unoperated 

armature air-gap and operated armature 
eaps. 

~.02 V.ounting (Rq.2.02) 

(1) To tighten relays which are loose on 
the mountine plate securely tighten 

the mountl~ nut with the No. 46 wrench. 

~.03 Cover Spring Pressure (R~.2.0~) 

(1) It the cover sprinp.s do not have 
sufficient pressure aeains t the re­

lay cover, increase the tension by ad­
justill€ the front end or the spr1Dgs with 
the No. 485A pliers. aend the srring 
outward and then bend the tip in to fa­
cilitate slipping on the ccver. 

(2) Ir the cover spriJV':S have excessi•e 
tens ion 1 decrease the tens ion by ad­

Justi ~ the sor i rv toward the co 11 witb 
the No. 485h. pliers. 

(3) If the prongs of the cover spri~ 
do not rest on the front spoolhead, 

remove the mounti~ nut with the No. 46 
wrench and then re111ove the relay from 
the mounting plate. rlemove the cover 
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spring from the relay and bend lnwar4 
the rear or the spring. Reassemble tba 
cover spring on tbe relay, replace the 
relay on the mounting plate and tighten 
tbe mounting nut securelJ. 

3.04 Contact Alignment (Rq.2.04) 

( 1) Ir tbe contacts are out ot li.De rrom 
front to rear refer the matter to -

tbe supervisor. -

(2) If the contacts are out d line ver-
tically correct as follows: Loosen 

the contact assembly at ttte front of the 
relay and then shift the contact luss 
unti 1 the contacts line up properly. Re­
ti~hten the assembly securely withou~ 
shifting the positions or the contacts. 
Use the No. 220 wrench to loosen and 
titzhten the assembJ.y on relays equipped 
with nuts and the 3" cabinet screwdri"Yer 
on relays equipped w1 th screws. It' 1m­
possible to align the c0ntacts in this 
manner, adjust the front and back con­
tact l~s (not the armature ccntact lug) 
up or down as required witb the uc-. 485A -
~llers. 

3.05 Arne.ture t.:ovemeot (R~.2.05) 

[

1")6 

07 
08 

( 1) If the armature does not move freely -
refer the matter to the supervisor. -

Unoferated Ar=a ~ure Air-·:;ajJ (R1· 2. 0&) 
Con aot .-;eperat!on (Rq.2. 0 ) 
Operat~a Arma1rUre--Air-r.ap (R~.2.0B) 

(l) Unopera ted Arma t'..ll'e Air·_~ To c~ 
the unoperahd ermatufi"al.r-cs!>, in­

sert the proper cau~e between the arma­
ture and pole face and adjust the back 
contact lug to the right or left as re­
~uired w1 tb the No. 264 adjuster as stx>wn 
in Fl~. 5. Do not adjust the armature 
contact lu~. Twistine the adJuster to 
the left decreases the ga~ and twi~tine 
it to the ri~~:ht increases the r.ar. lD 
u~t:x: the ~1\uo;es • insert the "enter• 
caure, correspondine tc tl'e minimum l1m1t 
or the cap specified ror the relay bell'~ 
adJusted. and adJust the lug '!IO that the 
eauee can be inserted and withdraYm witb 
very little friction. This will insure 
that the minimum limit is met and the 
oaxll'!um cM be checked v.·ith the "not en­
ter" or thicker blade or the gauee. The 
"not en~.er" end of the No. 73B gause may 
enter w1 th 11 ttle friction on rela:f!l re­
qu1ri~ this ~auge. 

(2) Contact Separation: To chan~e the 
contact sepo.rttt!.on adjust the front 

contact lu.~ to the rifht or left as r.:t-
1Uired. oC not !!djust the armature con­
tact lug. Adjust the lue to thelert to 
increase the separation and to tht> rie-ht 
to decre~f'e the separation. Use ttte 
No. 485A pliers to adjust the rront con- -
teet lug to the let't. Apply them over 
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Ito. 264 A.d Juster 
~------No. 73 T,ype 

Gauge 

Back 

Fig. 5 - Adjusting Unoperated 
Armature Air-eap 

Fig. o - Adju.stin~ for Contact 
Separation by ~djusting 
Front Contact Lug ~Left 

the contact assemDl y screw or nut and 
the lug as shown in fig. 6 exercising 
care not to mar the contact. Use the 
3" cabinet screwdriver as shown in ~ig. 
7 to adjust the lug to the right insert­
ing it between tbe lug assembly and the 
lue and prying the lug to tbe right. 

(3) vperated Annat~e kir-cap: In gen-
eral, tlii operated armature air-fap 

re'1uireman t wi 11 be automatically met 
tt' the relay lll8ets its contact separa­
tion and unoperated ar:uature air-gap re­
quirements. In case it is not ~mt cor­
rect as follows: First attempt to ccr­
rect by reducing the coatact separation 
towards the minimum in accordance with 
the 118thod outlined in (2). If it is 
not possible to correct the fault in 
this way, make a furtller attempt to cor­
rect it by increasing the ar!U\ture gap 
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Front 
Contact 

3" Cabinet 
Scr~w-driv~r----~r 

Fig. 7 - ~djusting for Contact 
Separation by Adjusting 
Front Contact Lug ~ Right 

tcwards the maximum in acc-::>rdance wi tb 
the ffiethcd outlined in (l) and llfain 
adjustinP the contact separo:t.tion tO\IBI'ds 
the minimum. 

;;.09 Electrica 1. ({a~uirements (Rc:.2.09) 
3.10 :'ra!!le .letractlie Sprinr Lur; (Rq.2.10) 

(l) Operate an..: Hold: If the relay fails 
to l!!eet 1 ts orerate or hold req_uire­

ment it is probably due to the tension 
of the retractile sprinr bel~ too great. 
~educe the tension of the retrsctile 
spri~~ by adjustino· the ft'ame retractile 
spriJ¥ lUi> to the rifh.t using the No. 
264 adjuster as shown in Fie. 8. Do not 
ad u~t the anature retractile 

No. 264 
Adjuster---------.~ 

Frame Retractile 
Spring Lug----------~ <-------A.rma ture 

Retractile 
Spring Lug 

(Do not ~:~.djust) 

Fig. 8 - J.djustiog for Electrical 
Requirements 



(2) Non-operate and Release: If the re-
lay ralis to meet Its non-operate 

or release requirement it is probably 
due to the tension ~f the retractile 
spring bel~ too l~ht. Increase the 
tension or the retractile spr ill£_ by ad­
Justi~ the frame retractile spring lug 
to the left using the No. 254 adJuster 
as shown in Fig. a. Do not adjust the 
armature retractile sprln; lug. 

(3) Do not bend the trame retractile 
spring lug to an an~le greater than 

•~ • e1 ther way rrom the vert 1cal. tt the 
relay cannot be !Ill de to meet its elec­
trical re1u1rements by adJusting tm lug 
within these limits, the fault may be 
due to a detective retractile spring. In 
this case replace the retractile spring. 
If a new spring 18 put on the relay, see 
that it is the proper one, u piece part 
numbers or the springs vary with the 
relay code. 
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REASONS FOR REISSUE 

1. To refer to Section 040-230-811 for infor­
mation regarding application or bonding 
straps. (1.08) 

2. To add a procedure for checking the un­
operated annature air-gap. (2.05) 

.,-

3. To rev 1.a e the method or oheok ing tbe 

4. 

~. 

e. 

contact separation (2.07). 

To add a a. thod tor oheokine; the oper­
ated armature air-gap. (2.08) 

To bring the list ot tools, ga~es, ma­
te,r1als and test apparatus up-to-date. 
(3.001) 

To spaoit'y that the cover may be either 
on or ott Wben apply1~ the electrical 
requirements. ( 2. Oi( b)). 
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