
BELL SYSTEM PRACTICES 
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SECTION 040-223-701 
Issue 2, January, 1962 

AT&TCo Standard 

RELAYS 

177 AND 203 TYPES 

REQUIREMENTS AND ADJUSTING PROCEDURES 

l. GElrE'RAL 

1.01 This section covers l?? and 203 type 
relays and replaces specification 
X-?0068-01, Issue 1. 

1.02 

1.03 

1.04 

1.05 

1.06 

1.07 

1.08 

1.09 

This section is reissued to incorporate 
material from the addendum in its proper 2 • 
location. In this process marginal 
arrows have been omitted. 

Reference shall be made to Section 
020-010-711 covering General Requirements 
and Definitions for additional infor
mation necessary for the proper ap
plication of the requirements listed 
herein. 

Part 1, "General" and Pa.rt 2, "Re
quirements" form part of the Western 
Electric Co. Inc. Installation Depart• 
ment handbook. 

Fequirements are marked with an aster
isk (*) when to check for them would 
necessitate the dismantling or dis
mounting or apparatus, or would af
fect the adjustment involved or other 
adjustments. No check need be made 
for these requirements unless the 
apparatus or part is made accessible 
tor other reasons or 1 ts pe rror:nen oe 
indicates that such a check is ad
visable. 

Operate means that when the operate 
current is applied, the armature shall 
move sufficiently to break the back 
contact and to make the front contact 
reliably. 

Non-o~erate means that when the non
opera e current is applied, the arma
ture shall not move sufficiently to 
make the front contact or to reduce 
its back contact pressure enough to 
cause an unreliable contact. 

Release means that when the current is 
reduced from the operate or bold value 
to the release value, the armature 
shall move sufficiently to break the 
contacts that have been made and to 
make reliably the contacts that have 
been bro1ten. 

Hold means that when the current is 
reauced abruptly from the operate to 
the hold value the armature shall not 
move from its operated position suf
ficiently to break contacts which have 
been made or to make contacts which 
have been broken. 

1.10 71s. l• This f1gure,rormerly referred 
to on o1rou1t requirement tables 1a 
covered b7 requirements given in 
part 2. 

REQUIREMENTS 

2.01 

2.02 

2.03 

2.04 

2.05 

2.06 

C;l,eapiwz: 
fa) Contacts shall b~ cleaned in 

acoordance with the section 
covering cleaning of relay con
tacts and parts. 

(b) Other -parts shall be cleaned in 
accordance with approved pro
cedures. 

Rel&Y Mounting 1he coils shall be 
fastened securely to the base plate 
and the relay shall be fastened 
securely to the mounting plate or 
base. Gauge by feel. 

Cover Fit The cover cap on relays so 
equipped shall fit securely but shall 
not be so tight as to prevent re
moving and replacing it readily with 
the fi J14!;er s. Gauge by feel. 

Armature Movement The ar::Jature 
shall move freely in ita bearings. 
Gauge by feel. 

Tightness of Assembly All springs in 
a given assembly shall be held in 
their relative position to one another 
and to the bridge piece by being 
securely fastened at their bases. 
Gauge by feel. 

Contact Alignment - Fig. l (A) - Con
tacts shall line up so that the point 
of contact falls wholly \','"ithin the 
boundary of the opposing contact. 
GauGe by eye. 

P'ig. 1 
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*2.07 

2.08 

2.10 

2.11 

2.12 

-==~::;;;-Spring Assembly 
Mounting screw--~~~ 

+ 
Ma8Dat 
Screw 

Adjusting Post -JJf"<lr"' 

coil 2 

coil 1 

Base Plate----~----------~~1~1 

Inner Adjusting Nut 

Al'lllature SUpport Plate----' 

Outer Adjusting Yut--------~ 

l"ig. 2 

AdJusting ~lut Tightness The adJusting 
nuts shall be su?rlciently tight to 
hold the armature support plate in any 
adjusted position on the adjusting 
posts. Gauge by reel. 

Straightness of Springs: Fig. 2(A) -
All springs from the point where they 

(B) 

(A) 

leave the assembly clamping plates and insu
lators, to the ends of the springs, shall be 
tree ot sharp bends or kinks due to adjust
ment, but a gradual bow in the springs is 
permissible. 

Gauge by eye. 

Separation Between Springs - Fig. 2 (B)
There shall be a clearance between ad
jacent springs whether in the operated 
or unoperated positions of the relay or 

Min •• 015" 
Gauge by eye. 
.U.ture Tra·•el - Fig. 2 (C) - Unleae 
otherwise specified on the circuit re
quirement table the u••ture travel 
shall be: 

Min •• 012• 
Max •• 022" 

This shall be measured between the arma
ture and the core or coil 2 at approxi
mately the point where the armature 
strikes the core. Use the Noa. e&-c and 
74-D gauges. 
Flexible Front Contact Spring Position 
Fig. 2 (D) - The riex£61~ rront contact 
spring shall rest against the stop 
spring, at least on the end or the 
stop spring that is nearest the contact, 
when the relay is unoperated Gauge by 
eye. 

Stud Gap - Fig. 3 (A) - On relays 
equipped wi;;h back contacts, there shall 

Page 2 

2.13 

2.14 

2.15 

2.16 

2.17 

be a perceptible clearance (.003") be
tween the bridge piece and the traveling 
contact spring when the armature is 
resting against the core of coil 1. 
Gauge by eye. 

Armature 

core-----. 

con 2 

Armature 
Bearing 

Screw 

coil 1---.. 

Fig. 3 

Back contact 
Spring 

Travelin« 
Contact Spring 

l"lexible Front 
contact Spring 

-stop spring 

Contact Separation - Fig, 3 (B) - The 
separation between any pair or contacts 
normally open or between any pair or 
contacts that are opened when the relay 
is operated shall be 

l.1in. .003" 
Use the No. ?4-D gauge. 

Contact Pressure The pressure between 
all closed contacts shall be sufficient 
to insure a reliable contact. Gauge by 
ear. 

Contact Follow The contact follow shall 
be perceptible {.005"). This is con
sidered satisfactory it the contacts 
make with a .003" gauge (Test) or .004" 
gauge (Readjust) inserted between the 
armature nnd the core or coil 2 at the 
point where the armature strikes the 
core. This shall be checked with the 
relay electrically energized on its 
operate test or readjust current. Use 
the !io. 74-D gauge. 

Electrical Heguirements The relay shall 
meet the electrical requirement speci
fied on the circuit requirement table. 

~ication of KS-7246 Separator: When 
difficulty is experienced in meeting 
the specified release requirements due to 
sticking conditions between the artr.ature 
and .the core, the KS-7246 separator may 
be applied in accordance with Section 
040-014-811, covering the list of relays 
on which removable paper armature stops 
and separators may be applied. 



3. ADJUSTING PROCEDURES 

3.001 List of Tools, Gauges, !.laterials and 
Test Apparatus 

Code No. 

~ 

35 

303 

371 

372 

KS-6015 

Gaue;es 

66-C 

74-D or 
(the re
placed 74-C) 

llaterials 

KS-2423 

KS-7246 

KS-7860 

Test APparatus 

35-C 

Description 

screw-driver 3-1/2" 

Spring Adjuster 

Spring Adjuster 

Wrench 5/16" Hex., open• 
end - orrset 

Duck-bill Pliers 

Bell System Regular 
Screw-driver - 4" 
per A.T.&T. Co. Dwg. 
-i6-X-34 

Bell System 3-l/2" 
Screw-driver, per 
A.T.&T. Dwg. 46-X--iO 

Bell System, P-long 
Nose Pliers, 6-1/2" 
per A.T.&T. Dwg. 
46-X-56 

Thickness Gauge Nest 

Thickness Gauge Nest 

Cloth 

No. 22 Bare Tinned 
Copper Wire 

Separator 

Petroleum Spirits 

Rubber Pencil Eraser 

ToothpiCks - Hard Wood 
Flat on one end, Point· 
ed on the other. 

Test Set 

3.01 Cleanins (Rq.2.01) 

M-1 Clean the oontacts and other 
parts in accordaDce with the 

section covering cleaning of relay 
oontaots and parts. Clean the bear
ing pins and aorews in aooordance 
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With the procedures outlined 1n pro
oedure 3.06 M-l and K-~. 

3.02 Relay~ounting (Rq.2.02) 

M-1 If the relay is loose on the 
mounting plate or base tighten 

the mou~ting screws securely with the 
3-l/2" ·cabinet screw-driver. 

M-2 Ir the mounting screws are 
tight but the relay coil is 

loose remove the relay from the frame 
and tighten the screw which holds the 
ooil to the baseplate, with the 4" 
regular screw-driver. 

3.03 Cover Fit (Rq.2.03) 

M-1 To increase or decrease the 
tension or the cover springs 

against the cover adjust them to the 
right or left as required with the 
ringers. 

3.04 Armature Movement (Rq. 2.04) 
M-1 If the armature binds in its 

bearings attempt to clear the 
trouble by flushing the bearings with 
KS-7860 petroleum spirits. To do this 
apply KS-7860 petroleum spirits at each 
of the bearing points with a toothpick. 
Do not use the toothpick for more than 
one operation. 

M-2 If the armature still binds 
in the bearings, remove the 

relay rrom its mounting by removing 
the mountin~ screws with the 3-l/2" 
cabinet sorew-driver. Loosen the 
magnet screw with the 'J-1/:!' cabinet 
screw-driver and remove the magnet 
rrom the relay. Remove the front 
adjusting nuts from the adjusting 
posts with the Uo. 372 wrench and 
lift the armature support plate rrom 
the adjusting posts. Then loosen 
the armature bearing screws with the 
No. 35 screw-driver. 

M-3 It the bearing lugs on the 
armature are bent or burred 

replace the armature. 

It tbe armature bearing screws 
are detective, replaoe them. 

M-5 If the bearing pins and screws 
are in good condition but appear 

to be dirty or gummy, clean them with 
KS-7860 petroleum spirits. To do this, 
rub the inside of the screw and the pins 
with a toothpick which has been dipped 
in petroleum spirits. After· rubbing 
the parts flush them with the liquid 
taken up on the clean end of the tooth
pick. Never dip a toothpick that is 
not clean into the petroleum spirits. 

M-6 Reassemble the relay &Ld make 
all other mechanical adjust

ments before mounting the rela1 on the 

Pace 3 
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trame. Atter the relay has been mount
ed, make a complete check ot all the 
requirements. 

3.05 Tightness ot Asse~bly (Rq.2.05) 

M-l To tighten loose spring assembly 
mounting screws use the 3-l/2" 

cabinet screw-driver. Take care not to 
shift the springs so that they will 
tail to meet the other requirements. 

3.06 contact Alignment (Rq.2.06) 

j3.oe 
[_3 .Oil 

M-1 It the contacts are not properly 
aligned, loosen the spring 

assembly mounting screw or screws with 
the No. 35 screw-driver and shitt the 
springs as required. Retighten the 
mounting screws securely. 

AdJustins Nut Tightness (Rq,2.0?) 

M-1 To tighten loose adjusting nuts 
uae the No. 3?2 wrench. Atter 

making this adjustment, check the arma
ture travel to insure that it has not 
been changed in making this adjustment. 

Straishtness ot Sprinss (Rq.2.0B) 
Separation Between Sprinss (Rq.2.011) 

K-1 It the springs are not straight 
or it there is insutticient 

clearance between the springs correct 
by adJusting the springs where they 
are bent or where the clearance is 
inautticient. It mounting conditions 

Outer 
Adjusting Nut 

Fls. • - Method ot Adjusting contact 
Sprtncs 

permit use the duct-bill pllera applied 
as shown in Fig. '· It not use the 
No. 3?1 sprins adjuster in adjusting 
the tlexible front contact spring and 
the No. 303 spring adjuster when ad
justing the back contact spring. It 
will be satistactory to have a alight 
kink in the tlexible tront contact 
sgring where it is riveted to the atop 
spring. This kink ma7 be introduced 
in ad~usting to meet requirement 2.11. 

3.10 Arm;~ure rravel (Rq.2.10) 

3.11 

3.12 
3.13 
3.1, 
3.15 
3..16 

M-1 To adjust the armature travel 
proceed as tollows: In general 

the best Armature travel tor any relay 
ot this type will be as near the mini
mum requirement as is consistent with 
meeting the contact separation, contact 
tallow, stud gap and electrical re
quirements. 

M-2 It the travel is excessive, turn 
the inner adjusting nuts in a 

clockwise direction away trom the arma
ture support plate with No. 3?2 wrench 
and look the armature support plate by 
turning the outer adjusting nuts in a 
clockwise direction. It the travel is 
inauttioient, turn the outer adjusting 
nuts in a counter-clockwise direction 
away trom the armature support plate and 
look the armature support by turning the 
inner adjusting nuts in a counter
clockwise direction. In general it will 
be necessary to adjust only one pair 
ot the adjusting nuts. 

Flexible Front Contact Sprins 
Position (Rq.2.11) 
Stud Gap (Rq.2.12) 
Contact Separation (Rq.2.lS) 
Contact Pressure (Rq.2.1') 
Contact Follow (Rq.2.15) 
Electrical Requirements (Rq.2.16) 

M-1 In making the adjustments tor 
stud gap and contact separation 

it is desirable to keep them as near 
the minimum as possible consistent 
with meeting the other requirements. 

Flexible FrFRt Contact Sprips 
Position I the tront oontaat 

spring does not rest on the stop sprtng 
at its contact end, adjust aa tollowa: 
Place the No. 3?1 spring adjuster over 
the stop spriQg and tront contact spring 
near the contact end ot the spring. 
Insert a piece ot No. 82 bare tinned 
copper wire between the two springs aa 
close as possible to the point where 
the7 are riveted together as shown in 
Fig. 5. Then slide the No. 3?1 sprinc 
adjuster back toward the rivets. Re
move the wire and then the spring ad
juster. 

M-2 



Pis. s - Vethod ot Ad~ust1ns 
Plexible contact SPrins 

Stud Ga~ - To adjust the stud 
sap, ad ust the baok oontact or 

traveling springs or both. Before ad
justing either spring however, check to 
see that the bri4ge piece is seated 
firmly in place on the armature tangs, 
and note that the bridge piece is not 
dirty. If the bridge piece i~ dirty or 
summy, clean it by rubbing it with a 
olean KS-2423 cloth. 

M-4 Where mountins conditions pe~t 
uae the duck-bill pliera applied 

as ahown in Pis. 4 to ad~ust the 
springs. Otherwise use the No. 371 
apring adjuster on the trent oontaot 
springs and the No. 303 ~rins ad~uster 
on the back oontaot ~rinss. To ad• 
~ust the sprins• on relays ao aounted 
p~aoe the apr1ns ad~us,er over the 
aprins approximatel7 l 4" from the 
point where the ~rins leaves the aprins 
assembl7 insulators and then adjust the 
~rins toward or an7 troa the armature 
aupport plate as required. 

K-5 Contact Separation, Contact 
follow. Contact Pressure - To 

ohaDSe the contact separation, contact 
follow or contact pressure, adjust the 
springs as outlined 1D M-4. It nec
eseary adjust the tip or the flexible 
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oontact spring at the shoulder with the 
lons nose pliers applied as shown in 
Fig. &. This practice should, however, 
be avoiied wherever possible. 

Lons-wose Pliers 

Electrical RJquirtllptt - In 
senera , tai ure to meet the 

operate requirement indicates that the 
tension or the travel11l8 tpring is too 
great and failure to meet a non-operate 
requirement incUcatea that the te:a.sion 
ot the traveling sprins is too light. 
Failure to meet the release requirement 
may indicate insufficient tension ot the 
traveling spring or insufficient follow 
in the front contact sprins • Adjust 
the springs following the procedures 
outlined above. It the operate require
ment cannot be met by changing the 
spring tension, reduce the armature 
travel toward the minimum readjust re
quirement. 

K-7 It the rela7 still fails to oper-
ate pramptl7 when the specified 

operating current is applied or tails to 
release promptly wben the specified re
lease current is applied olean their 
core races and armature faces in accord
ance with the procedures covered in the 
section covering cleaning ot relay con
tacts and parts. 

M·S Final Cheok It any one or the 
adjustments is made, oheok to 

see that the relay meets the other 
requirements. If the relay tails re
adjust it as previously outlined. 

Paces 
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3.17 Application of KS-7246 Separator 
(Rq. 2.17) 

(l) Before applying the separator, clean 
the relay as covered in 3.01. 

{2) The addition of paper (approximately 
0.002-inch thick) to the core of the 

relay reduces the armature travel by ap
proximately twice the thickness of the paper. 
After the paper is applied, check the relay 
for armature travel, contact separation, 
contact follow, and electrical require
ments, and if necessary, readjust as covered 
in 3.10, 3.13, and 3.15, making any neces
sary corrections after allowing for the 
thickness of the paper. 

{3) Wrap a strip of the KS-7246 separator 
around the relay coil immediately ad

jacent to the spoolhead at the armature 
end of the coil. The length of this strip 
should be such that one end overlaps the 
other by at least 1/4 inch. 

(4) Moisten one ~nd of this strip for the 
full length of the overlap. Position 

the strip so that it lays snugly against 
the spoolhead of the coil and stick the 
moistened end of the strip to the dry end 
making sure that this band of separator is 
tight around the coil. 

(5) Place another strip of separator about 
2-l/2 inch long between the relay arma

ture and pole piece with the gummed side 
toward the pole face. 

(6) Moisten the ends ot this strip and 
stick them tast to the band ot separa

tor previously placed around the coil exer
cising care to tuck the strip under the 
edge of the spoolhead at the points desig
nated A and B in Fig. 7. Use the eraser 
when this work cannot be done with the 
fingers. Cut or tear ott the ends of the 
separator strips if they are too long. 

(7) If the relay is already equipped with 
a separator and the portion between the 

armature and core is torn, dirty, or dam
aged in any way, replace the separator. 
When removing the separator exercise ex
treme care that no residue or the paper is 
left on the core. 

KS-7246 SEPARATOR 
WRAPPED AROUND 
EACH COIL -------' 

Fig. 7 - Application of KS-7246 Separator 

. 
' . 


