
BELL SYSTEM PRACTICES 
Plant Series 

SECTION 040-243-701 
Issue 1 , February, 1931 

AT&TCo Standard 

236-TYPE (D-87799) RELAYS 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. 0 EN!!RAI. 

1.01 This section covers 236 type (D-877gV) 
relays. 

1.02 

1.03 

Reference shall be made to Section 
020-010-711 covering General Requirements 
and Definitions for additional informa
tion necessary for the proper applica
tion of the requirements listed herein. 

Part 1, "General" and Part 2, "H•
quirements" form part of the western 
!leotric co. Inc. Installation Depart
ment be.ndboolt. 

Oterate mesne that the operate current 
a all pull the armature toward the 
oore until the armature reate asainst 
the stop pin cr in oase the atop pin 
does not protrude through the core, 
the armature shall touch the oore. 

1.05 Release means that when the current 
is reduced from the operate value to 
open-circuit, or when the thermal ele• 
ment ia energized, the armature ahall 
move from the operated position suf
ficiently to open normally open con
tacts min •• 005" and to make reliably 
contacts that have been broken. 

1. 06 Armature TraTel The unopera ted erma• 
ture air-gap is specified in the "ARM· 
TRVL." oolumn or the circuit require
ment table end ia the gap between the 
oore ~nd the nearest point on the 
armature, excluding the adjustable 
atop pin when the armature is resting 
against the adjusting nut. 

2.01 

2.02 

2 • ..0~ 

Cleanibf The contacts and other parts 
shall e cleaned when n4ceaaary in 
accordanoe With the aection covering 
cleaning of relay contacts and parte. 

Relay Mount1ns Relaya shall be 
fastened securely to the mounting 
plate. Gauge by feel. 

cover sprins Preeeure - ~g. l(A) -
The cover spring shall h&ve sufficient 
pressure against the oover to bold the 
oov&r securely in plaoa. The cover 
aprinR shall bear on the front spool
head when the cover ie off. Gauge 
by feel. 

2.05 

2.06 

MOuntln'- screws 

\ 

Heating 
!:lament -----11-1-1~~-o.t•/ 

Armature Stud 

cover 
Guide ------4f/ 

cover 
SPr1n& 

cover Guide Position The tree end of 
the cover gui&e shall bear on the 
oore when the oover is removed. Gauge 
by feel. 

Ti~tnesa of Assembly - ~ig. 1 (E) • 
11 springs in a given assembly ~hall 
be held in their relative positions 
to one another and to the relay core 
by being securely fastened to the 
relay core at their bases. If it ie 
found necessary to measure the ti8bt• 
ness or assembly, such tightnea• shall 
be considered as satisfactory if the 
springe in a g1Ten assembly do not 
moTe tn their mounting when a pres
sure of &eO grams ( 24. ounces) ia 
applied tn a Terttcal dtreotion at 
the contact end of all springs 1n 
the same assembly taken together. 
Gauge by feel. t] ~-(A) 

P'ig. 2 

contact and Spr1M A11pment - ns. 2 (1.) -
{a) contacts ehi llb~p eo that 

COPJI'llb'• ltll, bJ jJ~ierloan 'l'elepbODe uA 'l'ele_.-apb co~~PeaJ 
Pl"lat .. .Ia U.I.A• .... 1 
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2.06 (Continued) 

2.08 

Psse 2 

(b) 

the point or oontaot falls 
wholly within the boundary or the 
opposing contact. 
Springs shall not touoh the relay 
oover. Gauge by eye. 

\ f 

Adjustable 
Stop Pin Screw~~~~ 

(A) 

l"ig. 3 

+--i~-Armature 
Adjusting 

Stud 
(B) 

'----Adjusting 
Nut 

~ring Tang Position - rig. 4 (A) -
a) spring tangs sha11 rest on the 

apoolhead so that the ends or the 
tangs are below or above the pro
jection or the top or bottom edges, 
respectively, or the spoolhead 

Min. - 1/32" 
Gauge by eye. 

(b) The tang shall not rub on the spool
head when moved slightly in the 
directioQ or travel or the spring 
from its normal position or rest on 
the spoolheBd. Gauge by eye. 

Spool head 

l"ig. 4 

Adjustinf Stud Clearance- Fig. 3 (A) -
The erma ure shall not rub against the 
adjusting stud. Gauge by eye and reel. 

Adjusting Nut Ti~tness -Fig. 3 (B) -
The adjusting nu shill be suttioiently 
tight on the stud to prevent its being 
turned with the thumb and roret1nger. 

2.10 

Tbie requirement is considered aa having 
been met it the nut does not turn under 
a turning pressure ot one inch ounce, ID 
case or doubt this may be checked by tbe 
use or 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 bottom side or the hole in 
the free end and the nut shall not turn 
with a pressure of 22 grams or l~ss. 

Adjustable Stop Pin Ti~tness - Fig. 5 
{A) - The adjustable s op pin shell be 
sufficiently tight in the bracket to re
main in any ~d~usted position. Geuge by 
reel. 

Bracket 

l"ig. 5 

2.11 Armature Travel - Fig. 5 (B) -
(a) The armature travel (unoperated sir 

gap) shell be: 
.025" 

use the No. 66-c gauge. 
(b) Unless otherwise specified, the 

tolerance shell be: 
Test •• 005" -.0025" 
~just ~.0025" -.0025" 

2.12 Straightness or Springs - Fig. 6 (A) -
All springs shall be tree or sharp bends 



1.12 (Continued) 

or kinks due to adjustment. A gradual 
bow in a spring is permissible. Gauge 
by eye. 

2.13 Separation Between springs - Ttg. 8 (A)
There shall be e clearance between ad
jacent springe, whether in the operated 
or unopereted positions of the relay of 

Min •• 008" 
Gauge by eye. 

' 2 3 
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2.14 Contact Pressure -Fig. 7 -
{a} The contact pressure shall be 

in accordance w1 th the informa
tion given in the "Cont~ Press." 
of the "Circuit Requirement Table". 
The particular set ot tensions 
to be used is given in the "Cont. 
Preas." column. 

(b) The arrows in Fig. 7 indicate 
the direction in which the 
springs are tensioned. In 
measuring the tensions speci
fied apply the gauge to the tip 
ot the spring in proximity to 
the contacts. Where the contacts 
are located inside of the line ot 
the front spoolhead, apply the 
gauge at the tip or the spring. 
The ~euge should be held in such 
a position that the rved and the 
spring whose tension is being 
measured are practically in a 
straight line. U~lesa the sym
bol "A.O." (Armature Operated) 
is shown aaaocieted w1 th the 
arrow mark leading to a spring 
the tension shall be measured 
when the armature is in its nor
mal position or rest. Springe 
tensioned against apoolheada 
shall register the required ten
sion when the tang or the spring 
is lifted sli~tly orr the spool- 2.16 
head. Springs whose contacts are 
tensioned a~1nst the contact ot 
opposing springe shall register 
the required tension when contact 
between the springe is broken. The 
"T" iTeat) and "~" (~eadjuat) ten• 
atone given are the minimum allow-
able. Use the No. 70-D gauge to 2.17 
check the tensions. 

lelS Stud Gap - 1"1g. 8 (B)· 
(a) There shall be a alight clearance 

between the armature stud or bushing 
and spring 2 or Fig. 7 when the arm• 
ature 1a resting a~ainat the ad-
3usting nut. Gauge by eye. 
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Fig. e 

When this spring actually has a 
contact pressure or 25 grema or 
more, resardlese or the minimum 
tension specified, this clearance 
is regarded as having been met it 
the normally closed contact, does 
not break when a .003" gauge 
(Test) or a .005" sauge (~eadjuat) 
1a inserted between the adjusting 
nut and the armature. use the 
No. 66..C gauge. 

(b) With the armature resting against 
the adjusting nut, there shall be a 
clearance between the armature stud 
and the thermostat spring, or 

Approximately l/32" 
Gauge by eye. 

contact Separation • l"ig. B (C) -The 
separation between any pair or contacts 
normally open or between any pair ot 
contacts that are opened when the relay 
1a operated shall be 

Min •• OOS" 
Use the No. 74•D gauge. 

contact PQllow on the normally open 
oontaota shill be perceptible (approxi
mately .oos~ The contact follow is 
oonai4ered aatietactory it the rollowtna 
teat ia met. With the relay operated on 
the specified "Teat" or "Readjust" our
rent, the front contact shall not make 
With an .008" gause inserted between the 
adjustable atop pin and the armature, 

,. ... 
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2.17 

2.18 

(Continued) 

or between the armature itself and the 
core when the stop pin does not protrude 
through the core but the front contact 
shall make With a .004" gauge inserted 
in place or the .008" gauge. use the 
No. 66-c gauge. 

String Sequence In Fig. 7, spring 2 
a aii=sreak from 3 before it makes 
w1 th l. 

Pa@e 4 

2.19 

2.20 

A relay shall meet any other spring 
sequence specified on the oiroui' re
quirement table. 

Electrical Re~uirements A relay shall 
meet the elec rica! requirements 
specified on the circuit requirement 
table. 

Timin' Requirements A relay shall meet 
the t ming reqUirements when apeoified 
on the circuit requirement table. 



3 • ADJ'US'l'IliQ PROCEDURES 

3.001 List ot Tools, Gauges and Teat 
Apparatus 

Code No. Description 

I22.ll 
~0 

20~ 

20'1 

2~9 

349 

?0-D 

Spring Adjuater 

Screw-driver 30 Degree Offset 

screw-driver 90 Degree otraet 

Spring Adjuster 

Wrench 3/l~" and 7/32" 
Hex. Closed - Double-end 
orraet 

Bell System 3-1/2" 
Cabinet Screw-driver per 
A.T.&T.co. Drawing 
46-X-40 

Bell System P-Long Nose 
pliers - ~-l/2" per 
A.T.&T.co. Drawing 
u-x-~~ 

,Thickness Gauge Neat 

~o-o-50 Gram Gauge 

70-E 150-0-150 Gram Gauge 

'14-D Thickness Gauge Neat 

Teat Apparatus 

35-c Teat Set 

3.01 Cleaning (Rq.2.0l) 

3.02 

M-1 Clean the contacts and other 
parts in accordance with the 

section covering cleaning or relay 
contacts and parts. 

Relay Mounting (Rq.2.02) 

M-1 To tighten loose mounting 
screws, use the 3•1/2" cabinet 

screw-driver. 

Cover ~ring Pressure (Rq.2.03) 
cover uide Position (Rq.2.04) 

M•l It the cover spring does 
not rest on the apoolhead, 

adjust the spring with the No. 
2~9 spring adjuster applying it 
near the crook in the spring ae 
shown in Fig. 9. If impossible 
to correct in thts way proceed as 
outlined under M-2. 
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No. 259 SpriDC 
Adjuster 

i 
L- spool head 

~ig. 9 - Method or Adjusting tor 
cover Spring pressure 

M-2 Remove the relay from the 
mounting plate and then remove 

the screw that holds the cover guide 
end cover spring in place. use th, 
3•1/2" cabinet acre~-dr1ver. Adjust 
the spring manually by bowing it out
ward at the crook in the spring. To 
adjust the cover guide, after it is 
removed, bend inward the part that 
is secured by the screw. use the 
long nose pliers. 

3.0~ Ti§htness ot Aesembl7 (Rq.2.05) 

13.o~ 
@_.07 

M-1 To tighten loose spring assem-
bly mounting screws use the 

Nos. 20~ and 207 ortset screw-drivers. 
It the mounting centers or the relaya 
do not permit the use or the ottset 
screw-drivers remove the relay from 
the mounting plate and tighten the 
spring 'ssembly mounting screws with 
the 3-1 2" cabinet screw-driver. Take 
care not to destroy the adjustments 
made under procedures 3.06 and 3.07. 

contact and ~rinf AliRS;ent (Rq.2.06) 
sprini tang sit on { q.2.07) 

M•l It the contacts do not line up 
properly, or 1t the tang does 

not overlap the apoolhead auttioientl7 
attempt to correct the trouble by ap
plying pressure to the end or the 
~rings using the No. 2~9 spring ad• 
Juster, exercising care not to diator1 
or ot~erw1ae damage the ~rings. It 
the springe cannot be shifted, remove 
the relay from the mounting plate an4 
loosen the spring assembly mounting 
screws, sufficiently to shift the 
springs so as to correct the fault. 
Tighten the ~ring assembly mounting 
screws, securely, it loosened. Before 
mounting the relay make the adjus~ta 

Pal• I 
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3.0&-3.07 (Continued) 

outlined under 3.03, 3.04 and 3.0S, 
tr necessary. Ti~hten the mounting 
screws securely when mounting the 
relay. 

M-2 Use the 3-1/2" cabinet screw-
driver in loosening and tighten

ing the screws. 

3.08 Adjusting Stud Clearance (Rq.2.08) 

M-1 It the armature rubs against the 
adjusting stud correct as tol-

lows: 

M-2 If due to a bent adjusting stud, 
straighten the stud by grasping 

the nut with long nose pliers and bend
ing the stud as required. EXercise care 
not to damage the threads on the stud 
or loosen the stud. 

M-3 If due to an improper manner in 
Which the armature is hinged to 

the core, the relay should be changed. 

3o09 Adjusting Nut Tightness (Rq.2.09) 
I 

M-1 To tighten loose nuts back ott 
the nut trom the stud until ita 

slotted portion is tree ot the stud and 
then force the slotted parts closer to
gether with long nose pliers as shown 
in ~tg.lO. Use the No. 349 wrench to 
turn the nut. 

Page 6 

Adjusting Nut---. 

Adjusting Stud 

Fig. 10 - Method ot Tightening 
AdJusting Nut on stud 

M•2 It in doubt as to whether or not 
the adjusting nut is tight 

enough, the ti~htness may be ohecke4 

W1 th the No. '70•D gauge an~ No. 349 
wrench as shown in Fig. 11. The aa' 
should not turn when a pressure ot 22 
grams or less ia applied. 

Adjusting Stud 

Ad justt'ng NUt----... 

Fig. ll - Method or Checking 
Adjusting Nut Tigntnesa 

3.10 Adjustable stop Pin Ti§htness (Rq.2.l0) 

M•l To tighten loose stop pin screws, 
back orr the screw until it 1s 

held only by one or two threads and then 
force the slotted parts or the bracket 
closer together with long nose pliers 
as shown in Fig. 12. use the No. 349 
wrench to turn the screw. 

No. 349 wrench 

Long Nose Pliers 

Adjustable 
~~~~-----stop Pin 

screw 

Fig. 12 - Method ot Tightening 
Adjustable Stop pb 



3.11 Armature Travel (Rq.2.ll) 

[3.12 
[!.13 

13.14 
l·l~ 

M•l To adjust the armature travel, 
insert the proper blade or the 

No. ee-c gauge and turn the adjustin« 
nut with the ~o. 349 wrench until the 
gauge fits snugly. 

Straightness ot §prings (Rq.2.12) 
Separation Between SPrings (Rq.2.13) 

M•l It the springs are not straight 
or there is insufficient clear

ance between the springs these condi• 
tions mar be corrected by adjusting the 
springs where they are bent or where 
the clearance is insufficient with the 
No. 259 spring adjuster. 

contact Pressure (Rq.2.l4) 
stud Gip (Rq.2.1S) 

M•l Contact Pressure Uee the No. 259 
eprlng adjuster to adjust the 

contact springs for contact pressure. 
Place the adjuster on the front end of 
the spring but back or the contacts and 
armature stud, and then slide it back 
to a point about l/4" from where the 
spring leaves the spring aeaemblr. Ad• 
just the spring at this point with a 
alight twist to the left or right as 
required, exercising care not to dis
turb adjacent springs. 

M-2 Normally straight springs that 
have been adjusted should have 

no sharp bends due to adjuetment. A 
gradual bow ia permissible. 

M-3 In tensioning springs, exercise 
care not to deform the armature 

binge plate. 

M-4 In connection wi tb spring ten-
alone that are specified to ob

tain oontaot pressure, note that they 
ere specified on a minimum baala. They 
have, however, a direot bearing on a 
relay's electrical requirements, and it 
they are greatly in exoeas or their 
minimum tension, the relay mar fall to 
meet ita el8otrioal requirements ln 
whioh case the tens~cn~ may have to be 
reduced slightly toward their apeoi
tled minimum. In readjusting, however, 
lt la desirable to have aa muob tension 
as possible on the various springe, 
consistent with meeting the other re
quirements. 

M-5 Check the tensions with the 
No. 70•D gauge. In using the 

gauge the Up or the reed should en
sage the tip Of the spring WbQie ten• 
tion la to be measured. Hold the 
gauge ln auoh a poeltion t~t the 
reed and spring being measured are 
praotioally ln a straight line. See 
Pil!o l3o 
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No. 70•D 
Gauge----

Gauge 
Reed 

Pig. 13 • Method ot Gauging 
Spring Tendon 

stud Ga~ 'l'be stud gap require
ment sh ul4 also be met at the 

aame time springa are adjusted to meet 
the contact pressure requirements. If 
it ia difficult to meet this require
ment by a reedjuetment or the springs, 
it will be eatistaotory to bend the 
tang a alight amount. usa long nose 
pliers to bend the tangs, holding the 
springs with the spring adjuster ae 
shown in Pig. 14. It ia eatiefaotory 
it, in making ~ia adjustment, the tanc 
does not rest tlat on the apoolbea4. 

SPring 
'!'eng---' 

Long woae Pliers 

wo. 259 sPring 
.Adjuster 

Pig. 14 - Method of Adjusting 
sPring Tang 

M•7 The gap between the thermostat 
spring and the armature stud 

baa a direct bearins on a relay•e t1a• 
ing requirements a1noe the beating t1 .. 
of the thermostat spring and the total 
operating cycle or the relay ie roushly 
proportional to this gap. If the sap 
ia greatly in excess ot or sreatlr 
below the specified value, and the relay 
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3.14•3.15 (continued) 

tails to meet ita timing requirements, 
increase or decrease this gap as 
required. 

M-8 Use the No. 50 spring adjuster 
to adjust the thermostat spring 

tor th.e proper clearance between it and 
the armature stud. Place this adjuster 
as close as possible to the point where 
the thermostat spring leaves the spring 
assembly as shown in Fig. 15 in order 
to prevent interference with the heating 
element. 

Heating !lament 

Spring 
Assembly 

Adjustable 
Stop Pin 

Screw-----"' 

No. 50 sPring 
Adjuster 

ture 

Bracket----------

Fig. 15 - Method of Adjusting For Stud 
Gap on the Thermostat gpring 

3.16 Contact Separation (Rq.2.l6) 

M•l To correct the contact separa-
tion, adjust the contact spring 

with the No. 259 spring adjuster or the 
spring tans with lon~ nose pliers. see 
procedure 3.14 and 3.15, M-6 regarding 
the bending ot spring tangs. 

M•2 In adjusting the tront contact 
separation on break betore make 

springs, adjust the springs so that th~ 
contact separation is sufficient to in
sure that spring sequence will be 
obtained under operating conditions. 

8 Pe.se• 
Pase 8 

3.17 contact Follow (Rq.2.17) 

3.18 

M-1 TO correct the follow, adjust the 
contact separation as required. 

Spring Sequence (Rq.2.18) 

M•l To adjust tor spring sequence, 
modify the contact pressure, stud 

gap, contact separation end contact 
follow requirements. 

Electrical Re~irementa (Rq.2.l~) 
Timing ReqUirements (Rq.2.20) 

M-1 It the relay tails to meet the 
electrical and timing require

ments adjust as follows: 

M-2 TO meet the operate requirement 
decrease the spring tension 

toward the minimum, reduce the contact 
tollow toward the minimum or increase 
the stud gap. 

M-3 To meet the timing requirements 
turn the adjustable stop pin 

screw in a clockwise or counter-clock
wise direction as required with the 
No. 349 wrench. TUrning the adjust
able stop pin screw in a clockwise di
rection will set up a greater operated 
air~gap end thereby decrease the heating 
time. Similarly turning the adjustable 
~top pin screw in a counter-clockwise 
di~tion will decrease the operated 
air-gap and increase the heating time. 
The height or the adjustable stop pin 
should be approximately .004". 

M•4 The timing requirements may also 
be met by increasing or decreas

ing, as required, the gap between the 
thermostat spring and the armature stud 
since the heating time or the thermostat 
spring and the total operating cycle 
or the relay is roughly proportional 
to this gap. 

M-5 Replace the cover and check to 
insure that the relay meets its 

electrical and timing requirements. This 
check can generally be made by observing 
the operation or associated apparatus 
in the circuit. 


