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Plant Series
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236-TYPE (D-87759) RELAYS

REQUIREMENTS AND ADJUSTING PROCEDURES

~;:y::otion oo~ers 236 type (D-S779U)

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, ‘GeneralW and Part t!, ‘Re-
quirements” ro~ part of the western
Eleotrio Co. Ino. Inatallatlon Depart-
ment handbook.

O crate meanm that the operate ourrent
hull th. anneture toward the
oore until the armature remtn agalns!t
the atop pin cr In oaae the utop pin
does not protrude through the core,
the armature SIhalltouoh the oore.

Releaae meana that when the ourrent
~oed from the operate value to
open-olrouit, or when the thermal @le-
ment 18 energized, the armature shall
move from the operated position 8uf-
floiently to open normally open oon-
taote min. .005” and to make reliably
contacts that have been broken.

Armature Trawl The unoperated arma-
kure air-gap IS epeolfied in tha *ARM.
TRVL.W oolumn of the oirouit require-
ment table end la the gap between the
oore nnd the neareat point on the
armature, exoluding the adjustable
atop pin when the armature la resting
agalnat the adJuating nut.

Z*O1

2.02

z●ils

The oontaota and other parta
%%?% oleaned when nqoe~aary in
aaoordanoe with the ●eotion oovering
olaaning of relay oontaota and parta.

Ralay Mountin Ralaya shall be
?aatened aeou$ely te the Mountine
plate. Gauge by feel.

Cover spring Preaoure - Fig. 1(A) -
The oover aprlng shall have auffioient
pressure agalnet the ooverT; :;:rthe
oovsr aeourely in plaoe.
spring shall baar on the front 8pool-
head when the oover la off. (lauge
by feel.

2,04

2.05

2.06

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

AT&TCo Standard

Mountin$sorewa

7

mmature Stud~[#

core Illu,,

Fig. 1

Cover Guide Poei tion The free end of
ldie oover guloe ahal~ bear on the
oore when the oover la removed. 0au8e
by feel.

Tishtneaa of Assembly - Fig. 1 (B) -
11 aprlnga in a given aeaembly shall

be held in their relative positiona
to one another and to the relay oore
by being aeourely faatened to the
relay oore at thiir baaea. If it is
found neoeasary to measure the ti@t-
nesa of aaaembly, suoh tightneae shall
be oonaidered aa eatiafaotory if the
apringa in a given aaaembly do not
move in their mounting when a prea -
aure of 600 grama (24 ounoes) 10
applied in a vertioal direotion at
the contaot end of all apringa in
the mama asaembly taken together.
Gauge by feel.

m’!
,-(A)

,a
‘.-z

Fig. 2

contaot ●nd Sprl ●nt-Fig. Z@)-
ontaots SM ● up 80 that
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2.06 ~Continued~

(b)

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

Adjustable
stop Pin Sore

Armature
d~;;~ing

(A
B)
di;::ing

mg. 3

2.07 Spring Tang Position - ~lg. 4 (A) -
la] sDrlnu tanRs shafl rest on the. .

a~ool~ead ;O that the ends of the
tangs are below or above the pro-
jection of the top or bottom edgee,
respectively, of the apoolhead

Min. - 1/32”
Gauge by eye.

(b) The tang ehall not rub on the spool-
head when moved slightly in the
direction of travel of the epring
from Its normal position of rest on
the spoolhend. Gauge by eye.

fi

::—(A)

II Spoolhead

FIu. 4

2.00 Adjusting Stud Clearanoe - Fig. 3 (A) -
me anneture shall not rub against the
adjusting stud. Gauge%y eye and feel.

2e09 Adlusti u Nut Tluhtness - Fig. 3 (B) -
h dj t half be euffioiently
ti~h; o;sth?a;;d :0 prevent ita being
turned with tha thumb and forefinger.

Thla requirement is considered aa having
been met if the nut does not turn Wler
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 bottom side of the hole in
the free end and the nut shall not turn
with a pressure of 22 grams or lees.

2.10 Adjustable StoP Pin Ti@Itness - Fig. 5
TA) -The aaJusteb le stop pln shall be
sufficiently tight in the bracket to re-
main in any adjusted posltlon. Gauge by
feel.

~--Armature

Bracket core

(B)

-w
Fig. 5

2.11 ArIMtUrO Travel - Fig. 5 (B) -
(aJ The armature travel (unoDerated air

(b)

. .
tip) shell be:

.025w
Use the Vo. 66-C gauge.
Unless otherwise specified, the
tolerance shall be:

Test +.005*
~juat foO025”

2.12 Straightness of springs -
All eprlngs shall De rree

-.0025”
-.0025”

Fig. 6 (A) -
of sherp bends

u

Fig. 6
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8,12

2.13

2.14

m.ls

JContinued~

or klnk8 due to afl~uat!nent. A gradual
bow in a spring 18 permissible. Gauge
by eye,

Separation Between Springs - Fig. 8 (A)-
l%are ehall be a clearanoe between ad.
Jacent aprlngs, whether In the operated
or unoperated poeltlona of the relay of

Min. .008”
P~uge by aye.

CON sPRINGS 1

123

w

d

PRESS 112[31 I
L011

no
10R 9 9

Contact Pressure - Fig. 7 -
la) !!%e oontaot pre.eaure shall be

(b)

in acoordanoo with the informa-
tion given In the “Cont. Press.”
of the ‘Clrouit Requirement Table*.
The particular aet of tenaiona
to be used 18 given In the ~Cont.
Preaa.” column.
The arrowa In Fig. 7 indioate
the direotion in whioh the
epringa are tensioned. In
meaauring the tenaiona 8peoi-
tied apply the gauge to the tip
o? the spring in proximity to
the contaote. Where the oontaote
are looated inside of the line of
the front apoolhead, apply the
gauge at the tip of the epring.
The gauge should be held In suoh
a position that the rtiedand the
spring vhoae tension la being
measure6 are practically in a
straight line. Ualess the sym-
bol “A.O.” (Armature Operated)
la shown eaeooiated with the
●rrow mark leading to a spring
the tension shall be measured
when the ermature 18 In ita nor-
mal position or rest. Springs
tensioned againet 8poolheada
shall register the required ton-
aion when the tang of the spring
la lirted slightly off the 8pool-
head. Springa whoee oonteota ●ro
tensioned againat the oontaot of
opposing epringe mhall ragieter
the required teneion when oontaot
between the apringa 18 broken. Tt@
*TW ;Test) and ‘R~ (Roedjust) ton-
aiona given are the minim= allow-
able. Use the NO. 70-D gauge to
oheok the teneione.

between the armature stud or bushing
and eprlng 2 of Fig. 7 when the ana-
attlre ie resting againat the ●d-
@ating nut. Gauge by eye.

(b)

contaot sprin

AX’UMitUNJ stud

I
~(c)

Fig. e

When this spring actually has ●

oontaot preaeure of 25 gram or
more, r0gard1080 of the minimum
tenalon apeoified, thin clearanoe
is regarded ae havine been met if
the normally olosed oontaot, does
not break when a .003” gauge
(Test) or a .005” ~uge (ReadSust)
18 inserted between the adjuating
nut and the armature. use the
No. 66-C gauge.
With the armature resting agalnet
the adduatlnt$ nut, there shall be ●

olearanoe between the armature stud
and the thermostat spring, of

Approximately 1/32”
Gauge by eye.

Contaot Separation - Fig. 8 (C) - The
aeparatlon between any pair of oontaot8
nO?Mally open or between ●ny pair o?
Oontaota that are opened whm the relay
‘a op~n:e:;p be

me the NO. 74-D gauge.

Contaot FO11OW on the normally open
eon%sots enuf be perceptible (approxi-
-tely .005~ The oontaot follow 18
oonsldered @atiefaotory if the followlng
teat 18 met. With the relay operated on
the speoified WTeotw or *Readju8t” our-
rent, the front oontaot shall not xmke
with an .008u gauge Inmerted between the
●djuetable ●top pin and the ●rmature,

P86e 8



.

SECTION 040-243-701

2.17

2.18

(Continued)

or between the armature 1t.selfand the
core when the atop pin does not protrud
through the core but the front contact
shall make with a .004W gauge Ineerted
In place of the .008” gauge. Uae the
No. 66-C gauge.

Sprinu Sequence
h 11 braak rrom

%h 1.

In Fig. 7,
3 before it

Page 4

spring
makes

2

e
2.19

2.20

A relay shall meet
sequence specified
quirement tabla.

any other spring
on the Oiroult re-

Electrical Requlrement8
meet he electrical reqti
specified on the circuit
table.

A relay ehal
Lr~OntS
requirement

,1

Timing ReqUlrGIUOtIt8 A rOlay shall
he lmlng requlrements when apeoi

on tha circuit requirement table.

meet
:fied
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30 ADmJsTmO PRocmTRE3

3.001 Llat of To018, GauRe8 and Teat
PPcmatue

Code No.

Tools

!50

S!06

Zo?

259

349

.

.

Oaugee

66-C

70-D

Deeoriptlon

Spring Ad Ju8ter

Sorew-driver 30 Degree O?feet

Sorew-driver 90 Degree Offset

Spring Adjueter

Wrenoh 3/16” and 7/32”
Hex. Cloeed - Double-end
Offeet

Bell System 3-1/2”
Cabinet Sorew-driver per
:iTikTGCo, Drawing

.-

Rell Syetem P-Long Noee
pliers - 6-1/2” per
A.T.&T.Co. Drawing
46-X-56

,Thioknese Gauge Neet

50-0-50 cram Gauge

?O-E 150-0-150

74-D Thioknese

Teet APparatue

35-C Test Set

3,01

3,02

[
3.03
3.04

Gram Oauge

Gauge Neet

Cleaniq (Rq.2.01)

M-1 Clean the oontaote and other
parte in aooordanoe with the

eeotion ooverlng oleaning of relay
oontaotm and parte.

Relay Mounti~ (R~e2.02)

M-1 To tighten Iooee mounting
aorewe, uee the 3-1/2” oabinet

eorew-driver.

Cover Sprinu Preeeure (Rq.2.03)
~over Guide FOOltl On (Rqo2.04)

M-1 If the cover spring does
not reet on the apoolheatl,

adjust the spring with the No.
259 epring adjueter applying it
near the crook in the 8pring ae
ehown in Fig. 9. If impossible
to oorreot la thte way prooeed ae
outlined under M-2.

No. 259 Spri~

\
Adjuster

\

ver
ring

head

Fig. 9 - Method of Adjueting fOr
Cover Spring Preesura

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

the eorew that holds the cover guide
and cover epring in plaoe. Wee th~
3-1/2” cabinet eorew-driver. AdJuet
the epring manually by bowing it out-
ward at the crook in the spring. To
edjuet the oover guide, after it 18
removed, bend inward the pert that
is secured by the sorew. use the
long nose plier8.

3.05 Tightneee of A08_bJ.. (Rq.2.05)

M-1 To tighten Iooae epring aaeem-
bly mounting eorews uee the

NoII. 206 and 207 offeet eorew-drivers.
If the mounting oentera of the relay8
do not permit the uee of the offeet
eorew-drivers remove the relay from
the mounting plate and tighten the
epring ssembly mounting eorewa with

9the 3-1 2“ oabinet sorew-driver. Take
oare not to destroy the adjustment
uade under prooeduree 3.06 and 3.07.

[
3.06 Contaot and !jlIring Alignm ent (Rq.2.06)
3.07 Spring Tang Poaitlon [Hq.zecT7)

M-1 If the Oontacts &o not line up
properly, or if the tang does

not overlap the apoolhead auffioiently
attempt to oorreot the trouble by ap-
plying Pressure to the end of the
eprin&s ueing the No. 259 epring ed-
juster, exercising oare not to distor+
or otherwise damage the springs. If
the springs oannot be shifted, removo
the relay from the mounting plate ●nd
loosen the spring aeeembly mounting
sorews, eurfioiently to ehift the
sprin&e so as to oorreot the fault.
TightOn the spring assembly mounting
eorews, eeourely, if loosened. Before
mounting the reley make the adJuetmanW
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3.06-3.07 ~Continuad)

outlined under 3.03, 3.04 and 3.05,
if neoeaaary. Tighten the mounting
sorews aeourely when mounting the
relay.

M-2 Use the 3-1/2” aabinet aorew-
driver in loosening and tighten-

ing the eorewe.

3.08 AdJunting Stud Clseranoe (Rq.2.013)

M-1 If the anoature rubs against the
ad$.u!ting stud oorreot aa fol-

lowe:

M-2 If due to a bent adjunting stud,
straighten the stud by graeping

the nut with long no8e pliers and bend-
ing the stud aa required. Beroise oare
not to damage the threada on the stud
or loosen the stud.

M-3 If fiue to an improper mnner in
whioh the armature is hinged to

the core, the relay ehould be chan6ed.

3.09 Adjusting Nut Tightne88 (Rq.2.09)

M-1 TO tighten looee nuts baok off
the nut from the stud until ite

slotted portion la free of the stud and
then force the slotted parts closer to-
gether with long noee pliere am shown
in Fig.10. U8e the !To. 349 wrenoh to
turn the nut.

Adjusting Nut-—l

Y/
LLong~ose pliere

Fig, 10 - Method of
AdJustiw

H htening
fNU on stud

M-2 If in doubt a8 to whether or not
the adjusting nut la tight

enough, the tightneae may be oheoked

Page 6

with the No. 70-D gauge and NO. 349
wrenoh as shown in Fi& 11. The nat
ehould not turn when a prenmre of W
grams or lese is applied.

~uo” 70-’“Uge

Fig. 11 - Method of Cheokin
Ad@Sting Nut Tig!tness

3.10 Adjustable Stop Pin Tightnese (Rq.2.10)

M-1 To tighten loose atop pin a.orewa,
baok off the sorew until it la

held only by one or two threads and than
foroe the slotted parta of the braoket
closer together with long nose pliers
aa shown in Fig. 12. Use the No. 349
urenoh to turn the eorew.

rNo. 349 Wrenoh

~Braoket

screw

/’

!fhlJI t&&

>

LOng Nose Pliers

t Adjustable
-Stop pin

Fig. 12 - Method of Tightening
Adjustable Stop plm
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3.11 Armature Trawl (Rq.2.11)

M-1 To arljuat the armature travel,
insert the proper blade of the

No. 60-C gauge and turn the adjuatlng
nut with the Wo. 349 wenoh until tha
gauge fits snugly.

[
3.12 Straightnaat! of Springa (Rq.2.12)
3.13 s~ etwaen r nga (Rq.2.13)

M-1 If the springs are not straight
or there la insufficient olear-

anae between the apringa these oondi-
tion8 may be oorreoted by adjueting the
apringa where they are bent or where
the olearance 18 insufficient with the
No. 259 spring adjuster.

II:;: Contact Pressure (Rq.2.14)

M-1 Contaot Pressure Uee the No. 259
spring adjunter to adjuat the

oontaot aprlng8 for contaot preaoure.
Plaoe the adjueter on the front ahd of
the spring but baok of the oontaota and
armature stud, and then allde it back
to a point about 1/4” from where the
spring leavea the spring aaaembly. Ad-
just the spring at this point with a
alight twist to the left or right aa
required, exeroiaing oare not to di8-
turb ●djaoent apringa.

M-2 Normally straight apringa that
have been adjuated should have

no aharp bends due to adjuatmant. A
gradual bow la parmiaaible.

M-3 In tensioning springs, exeroiee
oare not to deform the armature

hinge plate.

M-4 In oonneotion with spring ten-
aiona that are apeoified to ob-

tain oontaot presaura, note that they
are apeoified on a minimum baais. They
have, however, a direot bearing on a
relay*a electrical requiramento, and if
they are greatly in exoeaa of their
minimum tension, the relay may fail to
meet ita elootrioal requirements in
whioh oaao the tons.cnr maY have to be
re&uoed allghtly toward their apeoi-
fied minimum. In readjuating~ however~
it ie desirable to have as muoh ten6ion
aa poeaible on the varioua epringa,
oonaiatent with meetine the other re-
quiremanta.

M-S Cheek the tanuiona with the
No. 70-D gauge. In u8ing the

gauge the tip of tha reed should ●n.
gage the tip of the spring wht?ae ten-
tion la to bemeaaured. Rold the
gauge in suoh ● poaitlon that the
reed and spring being measured a?.
praotioally in ● ●traight line. See
?18. 130

springs

NO. 70-D
oauge —

Fig. 13 - Method of Oaueing
Spring Tension

same time springs ara adjusted to meet
the oontaot preseure requiramenta. If
it la difficult to meet this require-
ment by a readjustment of the apringe,
it till be aati8faotory to bend the
tang a alight amount. Uae lon6 nose
pliers to bend the tanea, holding the
iapringawith the epring a4@ter aa
shown in Fig. 14. It la eatiefaotory
if, in making this adjustment, the tang
does not rest flat on the epoolhead.

rLong Noae pliers

Fig. 14 - Method of AdJtMYtlng
spring Tang

M-7 The %aP between the ther!noatat
spring and the armature etud

haa ● direot bearing on ● relay’s tim-
ing requirameate ainoe the heating tiw
of the thermostat 8pring and the total
operating oycle of the relay la roughly
proportional to thim gap. If the 6aP
ie greatly in exoeaa of or greatly
below the apeoified value, ●nd the relay

Pago 9
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3014-3.15 jcontinued)

fails to meet its timing requlrauents,
Increase or decrease thle gap as
required.

M-% Wee the No. 50 spring adjuater
to adjust the thermostat spring

for the proper olearance between it and
the armature stud. Plaoe this adjuater
as close an possible to the point where
the thermostat eprlng leavea the spring
asaemoly a8 shown in Fig. 15 in ordar
to prevent interference with the heating
element.

Heating Element

spring
Assembly

1
—No. 50 Spring

Adjuster

r

hermo8tat
SprlFg

rArmatura

Bracket I

Fig. 15 - Method of AdJUatln
Cap on the Thermoata{O&%~~

3.16 Contat?t Separation (Rq.2.16)

M-1 To oorreo~ the oontaot aepera-
tion, adjuet the oontact spring

with the No. 259 evrlnu adjuster or the
spring tang with ione–noei pliere. See
procedure 3.14 and 3.15, M-6 regarding
the bending of spring tanga.

M-2 In adJueting the front oontaot
reparation on break before make

springe, adjuat the eprlnga eo that the
oontact separation is sufficient to fn-
eure that spring eequenoe will be
obtained under operating conditio!m.

3.17

3.18

[

3.19
3.20

contaot FO11OW (Rq.2.17)

M-1 To correct the follow, adjust the
oontact separation aa required.

Spring Sequenoe (Rq.2.18)

M-1 To adjust for spring saquenoe,
modify the contact pressure, stud

gap, oontact separation and contaot
follow requirements.

Elactrioal Requirements (Rq.2.i9)
~mlng Requl rements (Rq.2.20)

M-1 If the relay falls to meet the
electrical and timing require-

ments adjust as follows:

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

toward tha minimum, reduce the contaot
follow toward the minimum or increaee
the stud gap.

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

aorew in a clockwlae or counter-olock-
wiee direotion ae required with the
No. 349 wrenoh. Turning the adjust-
able atop pin eorew in a clookwtae di-
rection will sat up a greater operated
air-gap and thereby decrease the haating
time. Similarly turning tha adjustable
J3toP Pin sorew in a Countar-clookwlea
di~tion will decreaae the opereted
air-gap and increese the hmtlng time.
The height of the adduatable stop pin
ehould be approximately .004W.

M-4 The timing requirements may alsa
be met by increasing cm decreas-

ing, aa required, the gap betwean the
thermostat spring and the armature stud
eince the heating time of the thermostat
spring and the total operating oyole
of the relay 18 roughly pI’0p0rtiOn81
to this gap.

M-5 Replace the oover and oheok to
insure that the relay meete its

electrical and timin% requirements. Thie
oheck can generelly be made by observing
the operetion of aasooiated apparetus
in the circuit.

8 Page6i
Page 8


