BELL SYSTEM PRACTICES
Plant Series .

SECTION 040-221-701
Issve 1-D, August, 1930
AT&TCo Standard

118-TYPE RELAYS
REQUIREMENTS AND ADJUSTING PROCEDURES

1, GINERAL

l1.01

1.02

1.03

1.C5

1.07

This seotion covers 118 Type Relays.

Reference shall be made to Section
020-010-711, covering General Require-~
ments and Definitions for additional
information necessary for the proper
application of the requirements listed
herein.

Part 1, "General® and Part 2, "Require-
ments™ form part of the Jestern
Eleotric Co. Inc. Installation Depart-
ment handbook,

Operate means that when the operate
current is applied the arwature shall
move sufficiently to break the back

contact and make the front contact re-
liably.

Non-operate means that when the speci-
TTed non-operate current is applied,
the armature shall not break the back
contact or make the front contact,

Hold means that when the current is re-
duced abruptly from the operate to the
hold value, the armature shall not move
from its operated position sufficient=-
ly to break the contact which has been
made or to make the contact which has
been broken.

Release means that when the current is
reduced from the soak, operate or hold
value to the release value, the arna-
ture shall move from the operated posi=-
tion sufficiently to break the contact
that has been made and make reliably
the contact that has been broken,

2. REQUIREMENTS

2.01

2.02

Cleanin, The contacts and other parts
shall be cleaned when necessary in
acoordance with the section covering
cleaning of ralay contacts and parts,

Relay Mounting Releys shall be mount-
ed securely and approximately level,
This shall be checked by applying a
verticel and a8 horizontal pressure to
the relay and not by attempting to
turn the relay, Gauge by eye and feel,

Tightness of Cover Ca The cover cap
shall it snugly but shall nct be so
tight as to prevent placing or removing
with the fingers, Gauge by feel,

Lip

Cover Cap

Fig. 1

2.04 Pront Contact Spring Position - Fig.

2.05

2 [A) - The front contact spring shall
rest firmly against the spoolhead at

least near the contact end. Gauge by
eye,
Pront Contact

Spring

Spoolhead

Tangs

Armature
Armature Backstop
Bracket

Fig. 2

Tightness of Front Contactv Sprin
Screw - Fig. 2 (B3] - The front contact
spring screw shall be sufficlently

tight to hold the front contact spring
in the adjusted position.
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SECTION 040-221-701

2.09

2.11

M'mge 2

Contact Alignnent - Fiz, 3 (A) -~ Con-

tacts shall Iine up so that the point

of the contact falls wholly within the
circumference of the opposing contact

disc. Gauge by eye.

Fig. 3
Arnmature Movement The armature shall

not bind or ride on the top of the pin
in the armature slot and shall olsar
the tangs of the armature back stop
bracket., Gauge by eye and feel.

Tightness of Lock Nuts - Fig. 4 (B) -
The lock nuts shall be sufficiently
tight to hold the screws in the adjust-
ed position, Gauge by feel.

Electrical Reguirements A relay shall
meet the electricael requirements specl-
fied on the ecircuit reguirement table.

Contact Separation - Fig. 4 (A) - The
separation between any pair of contacts
normally open or between any pair of
contacts that are open=ed when the re-
lay is operated shall be

Min. ,005"
Use the No, 74-D gauge,

Screw

g::r::T
\ — Centering
\ : Pin

Return
Pole-Plece

L_ Armature Slot

Fig. 4 -~

Feather Contact 3pring Position - Fige.
S [(AY - The feather contiact spring
shall rast against the turned over por-
tion of the front contact snring when
it is not engaged by the front contact
screw, Gauge by eye,

Back Contact

Core

Lock Nut——

w
]
©
)
x
(<)
ot
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Q
3
E

Spring Clip ‘Retractile Spring

Fig. 5

2.12 Flashi Requirement "A"
(a) Superv1sory relays In cord circuits

of No. 1 Manual iwltchboards, and
118-A and 118-F supervisory relays
in incoming trunk circuits in
manual offices, or when flashing
requirements ar ¥ specified or. the
circuit requirement table, shall
follow interruptions at the rate
of three times per second (180 per
minute) with a ratio of make to
break or on to off of 2 to 1. The
operation of cord circuit super-
visory relays shall be gauged by
The TEasEing of the associated
supervisory lamp ar equivalent
signal but {t will be satisfactory
to gauge the operation of incomi
trunk supervisory relays by observ-
ing the relay itself,

Soak . (AY-
operete “““:]TU‘LH;—J
Release P

Open Cct -

Fig. 6

{b) Pi1g. 6 (A) - The current values
specified on the circuit require-
ment table or elsewhere shall be
applied in the following order in
testing and readjusting. With the
"Release" current applied contin-
uously connect both the "Soak™ and
"Operate” currents. After one
second disconnect the "Sosk" cur-
rent and follow immediately by in-
terrupting the "Operate™ current
at the above speed and-ratio of
make to brecak for 3 interruptions.
The foregoing cycle of tests, when
repeated, shall always proceed in
the same sequence starting with the
application of the combined "Soak"”
and "QOperate" currents.



2.13 PFlas

hing Requirement "C"

{a)

Soak—~
Operate -

Open Cct o

Supervisory relays in cord cir-
cuits of No. 10 manusl switch-
boards or when flashing requirement
"C" 1s specified on the circuit
requirement table, shall follow
interruptions at the rate of two
times per second (120 per minute)
with a8 ratio of make to bresk or
on to off of 3 to 2. For test,
the oporation of the cord circuit
supervisory relays shall be gauged
by the flashing of the associated
supervisory lanp. For readjust,
the operation of cord circuit sup-
ervisory relay shall be gauged by
observing the relay itself,

(A)-

L]

Fig. 7

ISS 1-D, SECTION 040-221-701

(b) Pig. 7 (A) - The current values

specified on the circuit require-
rment table shall be epplied in
the following order in testing
and readjusting: With the "Re-
lease” current disconnected, con-
nect the "Soak" current and dis-
compnect it after approximately
one second, Approximately one-
half second thereafter apply the
"Operate” current at the above
speed and retio of make to break
for four interruptions., The
foregoing cycle of tests when
repeated shall always proceed in
tte sarie sequence starting with
the application of the "Soak”
current,
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3. ADJUSTING PROCEDURES

Tools
Code No. Description
35 Screw-driver - 3-1/2®
{(Part of
Tool 221)
102 Yrench - 3/8" Hex.Socket
220 Wrench - 3/16" Hex.Socket
(Part of
Tool 221)
350 Spring Adjuster
- Bell System P-long Nose
Pliers - 6", per A.T.& T.
Co. Dwg., 46-X-54
- File, Half-Round 4" Smooth
Gauges
74-D Thickness GCauge Nest

Test Apparatus

35-C Test Set

- 163 Type Interrupter and
Associated Circuit or
Equivalent for Use 1in
Making "Flashing" tests
when Equipped in the
Office

Materials

3.01

- Toothpicks, Hardwood,
Flat at One End and
Fointed at the Other

Cleaning (Rq.?.01)
M-1 Clean the contacts and other

parts in accordance with the sec-
tion covering cleaning of relay contacts
and parts.

Relay Mounting (Rq.2.02)

M-1 To tighten relays that are loose
on the mounting plate tighten the
mounting nuts securely with the No. 102
wrench., It is particularly important
that these relays be mounted approxi-
mately level {as regards the arnature
knife edge), with the sides at right
angles tc the return pole-plece. There-~
fore, when tightening the.mounting nut
note that the reley is mounted approxi-
rately level. Do not fasten the mount-
ing nut too tightly as otherwise undue
pressure will be exerted on the
fibre insulators and the threads
of the mounting stud may be

stripped.

Page 4

M-2 If the mounting nut is tight bdbut

the coil is loose raemove the re-
lay from the mounting plate. Then tight-
en the nut on the mounting stud, which
holds the pole-piece to the core at the
rear of the relay, with the No. 102
wrench, At the same time align the con-
tacts by shifting the coil and pole-
piece until they are in their correct
relative positions,

Tightness of Cover Cap (Rq.2.03)

M-1 If the cover cap binds or fits

too tightly it is probably due to
a "turning in" effect of the part of the
rim which is slotted. Overcome this °
condition by adjusting the lip part of
the cover slightly outward with the long
nose pliers,

M-2 Burrs on the inside of the rim

may also cause the cover to bind.,
In this case remove the burrs using the
smooth file.

M-3 If the cover fits too loosely ad-

Just the lip part of the cover
inward sufficiently to insure a snug but
not a tight fit.

Front Contact Spring Position (Rq.2.04)

Tightness of Front Contaol Spring
Screw qece

M-1 Front Contact Spring Position
To position the front contact
spring against the spoolhead, first
turn the front contact spring screw in
a clockwise direction if loose with
the No. 35 screw-driver. If this does
not correct the troudble, turn the screw
in a counter clockwise direction unti}
the No, 350 spring adjuster can be in-
serted between the fromt contact spring
and the spoolhead. Insert the No., 350
spring adjuster between the front oon-
taoct spring and spoolhead so that its
forked end spans the screw. Turn the
screw in a clockwise direction until
the contact spring is held firmly
against the spring adjuster and then
force the oontact spring toward the
spoolhead by applying pressure to the
contact end of the spring with the No.
35 screw-driver as shown in Fig. 8.
Exercise care to place the screw-driver

on the tip of the spring and not on the
contact to avold marring the contact.
After making this adjustment Toosen the
screw and remove the spring adjuster,
Then retighten the screw securely. In
tightening the screw mress the front
contact spring agains. the spoolhead
adjacent to the head of the screw in
order to relieve the pressure against

the screw head while tightening to prevent
stripplqg of the threads in the spoolhead,
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3.05 (Continued) the armature clears the tangs but does
not move freely it may be due to the
centering pin located in the armature
slot being bent or to burrs in the
slot in the srmature., Ordinarily, in

———- Front Contact the process of checking it will not be
Spring necessary to remove the armstures to

inspect the knife edge. If it is de-

fective, proceed as follows: Remove

one of the armature back stop bracket

screws with the No, 35 screw-driver,

turn the armature basck stor bracket at
Spoolhead an angle and remove the armature,

No. 35C Spring

Adjuster——T
| M-3 If the centering pin is bent
y straighten 1t with the long nose
"y No. 35 pliers. Note that the slot in the arra-
. Screw-driver ture clears the pin and the knife edge

of the armature 1s not burred. Do not
remove burrs by filing or other means,
since this injures the finish which pro-
tects the part from corrosion.

Fig. B - Method of Adjusting the M-4 At this time clean the armature
Front Contact Spring and armature slot thoroughly as
outlined in procedure 3.01.

M-S Reassemble the parts and tighteun

all screws securely. Align the
back contacts at this time as outlined
in procedure 3.06.

3.08 Tightness of Lock Nuts (Rq.2.08)

M-1 To tighten loose lock nuts use
the No. 220 wrench, holding the
M-2 Front Contact Spring Screw To screw in position with the No. 35 screw-
tighten this screw use the No. driver.

35 screw-driver and at the same time
slign the contact as described in pro-
cedure 3.06. f.OQ Electrical Requirements {Rq.2.09)

3.10 Contact Separation ([{Rq.2.10)
3.11 Feather Contact Spring Position (Rq.2.11)

3,06 Contact Alignment (Rq.2.06)

M-1 IT the relsy fails to meet the

M-1 Front Contacts To align the electrical requirements proceed
front contacts turn the front as follows:
contact spring screw in a counter clock-
wise direction with the No. 35 screw- M-2 Operated Position of Armature
driver and shift the front contact With the "Releese" current con-
spring as required. Tighten the front nected oontinuously to the proper wind-
contact spring screw securely. ing or windings of the relsy as speci-
fied on the circuit requirement table or
M-2 Back Contscts To align the back elsewhere, apply the "Soak" current, or
tontacts, loosen the armature if no "Soak" current is specified apply
back stop bracket screws with the No. 35 the "Operate” current. Then loosen the
screw-driver and shift the back stop lock nut on the front contact (or stop)
bracket so that the contacts rest wholly screw with the No. 220 wrench and turn
within their associated contact discs the front contact screw in a counter
and as near the center as possible. clockwise direction with the No. 35
Tighten the screws securely. screw-4driver to a point where the armsa-

ture just sticks when the "Soak” or
"Operate” current is disconnected.

3,07 Armature Movement (Rq.2.07) Agein apply the "Soak™ or "Operate"”
current and turn the front contact (or
M-1 Tangs If the armature does not stop) screw slightly in a clockwise
clear the tangs of the armature direction until it has reached the
back stop bracket, adjust tho tangs point where the armature just reclcases
with the long nose pliers until when the "Soak” or "Operate" current
the ar.ature noves freely. is disconnectad. Then turn the front
contact screw uspproximately 1/1€ of a
r-2 Centering Fin and Armeture Slot If turn farther i & ¢lockwise direction
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fContinued!

and tighten the lock nut.
M-3 Unoperated Position of the
Armature (Contact Separation)
#1th the lock nut on the back contact
(or stop) screw slightly loosened with
the MNo. 220 wrench, turn the back
contact (or stop) screw in a clockwise
direction with the No. 35 screw-driver
until the front contact- screw just
touches the front contact, Then turn
the back contact (or stop) screw in a
counter clockwise direction epproxi-
mately 1/4 of a turn, which will allow

a clearance between the front contact
and the screw of ,005" to .007". Re-
tighten the lock nut and check that the
relay meets all electrical requirements.
If it does not proceed as follows:

Hold and Release Failure to meet
either of these requirements is
probably due to the air-gap between the
armature and the core when the relay is
in the orerated position being incorreot.
If the relay fails to release increase
the operated armature air-gzap. To do
this lcosen the lock nut on the front
contact screw with the No. 220 wrench
and then turn this screw in a c¢lockwise
direction with the No. 35 screw-driver,
noting that the contact separation re-
quirement is still met. Tighten the
lock nut securely. If the relay fails
to meet the "Hold" requirement, decrease
the operated armature air-gap. To do
this loosen the lock nut on the front
contact screw with the No. 220 wrench
and turn this screw in a counter clock-
wise direction with the No. 35 screw-
driver. Note that the back contact sep-
aration requirement is still met,
Tighten the lock nut securely.

M-4

Operate and Non-Operate Failure
to meect elther of these require-
ments is probably due to the air-gap be-
tweon the armature and core when the
arrinture is in the unoperated position
being incorrect, If the relay fails to
meet the operate requirement decrsase
the unoperated armature air-gap. To do
this loosen the lock nut on the back
contact {(or stop) screw #ith the No. 220
wranch and turn the screw in a clockwise
diraction with the No. 25 screw-driver,
neting that the contact separation re-
quirement is still met., Tighten the
lock nut securely., If the relay fails
to meet the non-operate requirement,
incregse the unoperated armature air-gep.
T~ do this turn the back contact (or
stop) screw in a counter clockwise dir-
ection, If it is. impossible to meet the
operate and non-operate requirements by
means of this adjustment of the unoper-
at2d eir-gap and still meet the countact
seraration rcguirement, change the oper-
ated air-gap slightly as specified under
M-4"con=tstent with meeting the hold and
release reguirements,

M-5

rage 6

M-6 If the relay is esquipped with a
retractile spring, failure to
meet the hold, release, operate or non-
operate requirements mey be due to in-
correct armature tension. In this case
increase or decrease the tension as re-
quired by adjusting the spring clip with
the long nose pliers,

M-7 Feather Contact Spring Position
The adjustment of the feather
contact spring elso affects the opera-
tion of the relay and the tension of it
against the turned over portion should
be considered in adjusting to meet the
electrical requirements, To increase
the tension insert the flat end of a
toothpick between the spring and the
front contact spring and slide the tooth-
pick towards the contact spring screw
until the spring rests firuly against
the inside of the front contact spring.
Take care not to kink the spring or give
it an excessive bow. In case the spring
is bowed excessively the bow may be re-
duced by rubbing the srring with the No.
35 screw-driver adjacent t> the front
contact spring screw., In its final ad-
justed position, the spring should curve
slightly outward toward the armature
rather than inward toward the front
spring so that the front contact screw
in {ts travel will make contact as long
as possitble.

Final Check 1In all cases after

a reiay has been adjusted rerplace
the cover cap and check to insure that
the relay meets its electrical require-
ments. The check can usually be made by
observing the operation of the associa-
ted apparatus in the circuit,

4-8

Flashing Requirement "A" (Rq.2.12)

M-1 ¥ith the relay adjusted in acoord-
ance with procedures 3.02 to
3,08, it shall when required be adjusted

to meet flashing requirements as follows,
These procediures supplement the proced-
ures given in 3,09 and 3,10 to meet the
electrical reguirements.

Connect the No. 35-C test set as
specified on the circuit require-
ment table and connect the interrupter
circuit to the test set. Where no in-
terrupt er circuit is available, the in-
terrupters shall be produced manually.

M-2

With Interrupter Circuit

V-3 Operated Position of the Armature
¥ith the "Release™ key operated
continuously, depress and release the

"3cekK" key at approximately one second
iritervals, tast is operate the "Soak"
key for approximately one second and re-
lease it for aprroximately one second.
¥hile doing this loosen the lock nut on
the front contact screw with the No. 220




3.12

gContinued)

wranch and turn the front contact screw
in a counter clockwise airection with
the No. 35 screw-driver until the arma-
ture just sticks when the "Soak" key is
released, Again depress and release the
"Soak"™ key at one second interveals and
turn the front contact screw slowly in a
clockwise direotion until the armature
Just releases when the "Soak" key 1is re-
leased. Then turn the front contact
screw appro:imetely 1,16 of a turn
farther in the clockwise direction and
tighten the lo°k nut.

M-4 After this adjustrent has been

made and with the "Rels=ase”™ cur-
rent still connected, depress the "Soak"”
and "Cperate” keys., After approximetely
one second release the “"Soak™ key but
keep the "Operate” key depressed,
Immediately after releasing the "Soak"
key release the "Cperat2” key but keep
the "Release™ current connected, If the
armature fails to release promptly under
this condition turn the front contact
screw in 8 clockwise direction and repeat
the above sequence until it dces,

V-5 Unorerated Position of the Arma-
ture After establishing the oper-
ated position of the armature, turn the
back stop screw in & clockwsise cirecticn
until the front contac? screw just
touches the front contact, Then turn
the back stop screw in a counter clock-
wise direction sprroxinstely 1,4 turn
which will provide a clsarance betwsen
the contacts of from .005" to .007".

M-6 After this adjustment has been
reade and with the "Release" cur-
rent still conneoted depress the "Soak"
key and relecse it after one second.
Follow immediately (apprroximately one-
helf second! by depressing the "(Cperate”
key until three flashes are obtained,
(approximately one second).

M-7 Note that the associated cord

supervisory lamp or equivalent
signal or the relasy in the case of trunk
circuit releys follows the applicztion
and removael of the "Soak” and "Operate”
currents. If the armature seems to
respond proprerly but the associated cord
lamp or equivelent signal does not follow
each operation of the relay, the trou!ie
is probably due to the front contact
spring n-t resting properly against the
spoolhead. It is well, therefore, to
meke & finel check for the correct posi-
tion of the front contect spring. If it
1s necessary to cheange this position,
note that the contact separatior re-
quirement is still met.

M-8 If the sicnal (or the relsy}
follows the three epplicetions
of the "Crerate” current, the relay may
be considered in & sstisfactory adjust-
nent, If the srmeture fells to respon
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properly readjust it slightly in sccord-
ance with the procedure covered in M-S
and 1f necessary '-3 end }M-4, Take care,
however, to maintein the proper release
adjustrent and that the contact separa-
tion is not less than .,005",

M-9 As a final check after all adjust-
rments have been made and the
cover i{s on the relay, connect the
"Release” current ard then derress the
"Sosk" and "Qrelete” keys. After aprrox-
imately one second release the "Soak"
key. Keep the "Orperate" kev derressed
until three flashes are obteined. 1r
reley fails reedjust it as outlined
previously.

Aithout Interrupter Circuit

M-10 Operated Position of the Artature
¥ith the "Release” key operated
continuously, depress and release the
"Sosk”™ key et approxizstely one second
intervals, that is cperate the "Soak"
xey for erpproximetely one second and
release it for epproximetely one second,
While doin~- this loosen the lock nut on
the front contact screw slightly with the
No. 220 wrench and turn the front con-
tact screw in a counter clockwise dir-
ection with the Mo. 35 screw-driver
until the armature just sticks when the
"Soek" key 1s released. LApain depress
end release the "Scek™ Kev &t one second
irtervels and turn the front contact
screw slowly in & clockwise direction
until the armature just releases when
the "Scak'" key is released. Then turn
he front contact screw approximestely
1/16 of & turn farther in & clockwise
direction and tighten the lock nut.

M-11 After this adjustment has been
made and with the "Release" cur-
rent still connected, depress the
"Sosk" agd "Orerate" keys. After approx-
irately one second release the "Soak"
key and keep the "Operate” key depressed.
Immedietely after releasing the "Soak"
key relesase the "Operate”™ key but keep
the "Relesse” current connected. If the
armature fails to release promptly under
this condition, turn the front contact
screw in a clockwise direction and re-
peat the above sequence until it does.

M-12 Unoperated Position of the Arma-

ture After establishing the
operated position of the arrature, turn
the back stop screw in a clockwise dir-
ection until the front contact screw
just touches the front contact. Then
turn the back stop screw in a counter
clockwise direction aprrorimately 1/4
turr which will provide & clearance be-
tween the contacts of from .005" to
LQC7",

M-1C After this adjustment has been
made eand with the "Release” cur-
rent still connected, depress the "Soak"
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3.12

3.13

(Continued)

key and release it after one second.
Follow immedistely (approximately one-
half second) by depreéssing and releasing
the operate key three times at the rate
of three times per second, the relation
of "make” to "break" being approximately
2 to 1.

M-14 The associated cord supervisory

lamp or equivalent signal or the
relay in the case of the trunk cirouit
relays follows the application of the
"Soak"” and "Operate"™ currents, If the
armature seems to respond properly but
the associated cord lamp or equivalent
signal does not follow each operation of
the relay, the trouble is probably due
to the front contact spring not resting
properly against the spoolhead. It is
well, therefore, to make a final check
for the correct position of the front
contact spring. If it is found necessary
to change this position note that the
contact separation requirement is still
met,

If the signal follows the three
applications of the "Operate"” ocur-
rent the relay may be considered in a
satisfactory adjustment. If the armature
fails to respond properly readjust in
accordance with the procedure outlined in
M-12 and if necessary M-10 and M-1l,

Take care however to maintain the proper
release adjustment and that the contact
separation is not less than .005".

M-15

As a final check after all adjust-
ments have been made and the cover
is on the relay and with the "Release”
current connected continuously, depress
the "Soak"” and "Operate™ keys. After
arproximately one seocond release the
"Soak" key. Follow immediately by releas-
ing and depressing the "Operate" key
three ti-es at the rate of approximately
three times per second. The ratio of
make to break being approximately 2 te 1.
If the relay fails readjust it as out-
lined previously.

M-16

Flashing Requirement "C" (Rq.2.13)

M-1 With the relay adjusted in accord-

ance with procedures 3.02 to 3.08,
it shall when required be adjusted to
meet flashing requirements as follows.
These procedures supplement those given
under procedu:res 3,09 and 3.10 to meet
the electrical requirements,

M-2 Connect the No., 35-C test set as
specified on the cjrcuit require-
ment table,

M-3 Operated Position of Armature
With the "Release” key operated
continuously depress and release the
soak key at approximately one second
intervals, that 1is operate the "Soak"
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key for approximately one second and
release it for approximately one
second. While doing this loosen

the lock nut on the front contact
screw slightly with the No. 220
wrench and turn the front contact
screw in a counter clockwise direc-
tion with the No. 35 screw-driver un-
til the armature just sticks when

the "Soak"™ key is released. Again
depress and release the "Soak" key

at one second intervals and turn the
front contact screw slowly in a
clockwise direction until the armature
Just releases when the "Soak” key is
released, Then turn the front con-
tact screw approximately 1/16 of a
turn farther i{n a clockwise direction
and tighten the lock nut,

M-4 Unoperated Position of Armature
After esta shing e oper-

ated position of the armature, turn

the back contact screw in a clockwise

direction until the front contact

screw just touches the front contact,

Then turn the back contact screw in

a counter olockwise direction approxi-

mately one-quarter turn, which will pro-

vide a clearance between the contaots of

from .005" to .007".

M~5 After this adjustment has been

zade and with the "Release"
current disconnected, depress the
"Soak" key and release it after one
second. Follow imnmediately (approxi-
mately one-half second) by depressing
and releasing the operate key four
tines at the rate of two times per
second, the ratio of make to break
being approximately 3 to 2.

M=6 If the relay follows the four

applications of the "Operate™
current gauged by observing the arma-
ture of the relay, it may be considered
in satisfactory adjustment. If the
armature fails to respond properly,
readjust slightly in accordance with
the procedures outlined under M-5 and
if necessary M-3 and M-4. Take care,
however, to maintain the proper release
adjustment and that the contact separa-
tion is not less than .005".

M=-7 As a final check after all
adjustments have been made

and the cover is on the relay and with

the "Release™ current disconnected,

depress the "Soak" key. After approxi-

mately one second release the "Soek”

key and follow immediately by depressing

and releasing the "Operate” key four

times at the ratio of approximately

two times per sscond, the ratio of

make to break being spproximately 3

to 2, If the relay fails readjust it

as previously outlined,



