BELL SYSTEM PRACTICES
Plant Series

RELAYS

SECTION 040-230-701
Issue 2-D, May, 1941
AT&TCo Standard

208 AND 214 TYPES
REQUIREMENTS AND ADJUSTING PROCEDURES

l. GENERAL

1.01 This section covers

relays,

208 and 214 type

1.02 This section i8 reissued to revise the
procedure fcr checking contact separa-
tion and to add procedures for checking the
operated and unoperated armature gaps. De-
taj led 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 for additional informa-
tion necessary for the proper application of
the regquirements listed herein.

1.04 Cperate: A relay is seid to operats
I;, when current is connected Eo Its
winding, the arrature moves sufficliently to

ceuse the back contact to bdreak and the
f'rront contact to make,

1,05 Non-Cperate: A relay is said to non-
operate 11, when current is connected
tc its*windin:, the armature does not move
su'ficiently to close amy front contact or
to reduce the back contact preesure enough
to cause an unreliable contact.
1.06 lold: A relay is said to hold |if,
after the relay has operated  and the
current is reduced abruptly the armature
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does not move sufficiently to cause the cone
taot that has been made to become unreliable

or o make the contact that has been
broken.

L
1.07 Release:

A relay is said to release
the armature moves from the core
sufficlently to break the contact that has
been closed and to make the contact that has
besn broken,

1.08 Bonding straps, when installed on a

relay, shall be mounted in accordance
with Section 040-230-811 covering flexible
bonding straps for 208 type relays.

2. REQUIREMENTS

2.01 Cleaning: The contacts shall be clean-
ed when necessary in accordance with
the section covering cleaning of relay contacts

and parts.

2.02 Mounting: Relays shall be fastened
secure%y to the mounting plate. This
shall be checxed for by applying a vertical

and a horlizontal pressure to the relay and

not by attempting to turn the relay. Gauge
by feol .

2.03 Cover Sprinz Pressure

{(a) The cover sprins shall have suffi-

clent pressure against the cover
to hold the cover securely in place.
Gauge by rfeel.

(b} Fig. 1 (A}: The prongs of ths covar
sprin. shall rest on the front
spoolhead when the cover is off. Gauge

by eye.
2.04 Contact Alignment - rieg. 2 (A): With

the end play of the armature taken up
in dboth directions, the point of contact
shall fall wholly within the circumference
of the opposing contact disc except for op-
posing contacts havipg the same diameter, in

ol BH Al

{a)

Fig. & - Contuact Aligument
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SECTION 040-230-701

which e¢ase the centers shall not be out of
alicnment more then 25 cf the diapeter of
the contacts, Gauge by ere.

2.05 Armeture hMcverent: The armature shall
. move .reely 1n its besrings. Gauge by
feel,
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"Fig. 3 - Unoperated Armature Air-Gap

2.08 Unoperated Armature Air Gap - Fig. 3

TA): Unless otherwlse specified on
the circuit requirement table ue unoperated
ermature air gap shell be as specifled in
Table "A"™ below. The gar shall be measured
at the point of minimum separation between
the armature and pole face vhen the armature
48 touching the back contact. Use the Nos.
73A, B and 73D gauges. Disregard "Mot enter”
nctation on the No. 73B gauge.

™ (a) To check use the proper blade of the
No. 74 type gauge. The minimum gauge

shall enter of its own weicht and the
maximum gauge shall not enter, with the
exception of the ,008" gaure, which may
enter hut if it does so shall {it snuwely.

Back Contact

(a)

(R Fig. 4 - Contact Separation
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™ when the .0l3"-,01l7" gauge Is used, it
will be necessary to move the raure Lor-
izontally the full width of the armaturs
to insure that the point of minimum sep-
aration is gauged. The .013" blalie shall
[, not bind and the «017" blade shall bind.

2,07 Contact Separation - Fig. 4 {(A): Un=-

Tess otherwlse specified on the clir-
cuit requirement table, the contact separa-
tion shall be as specified in Table "A" be-
low. Use the No. 74D gauge and check the
separation between the back contacts with
the relay electriocally operated.

Table "A%™
VUnoperated Armature Contact
Relay Code Alr Ga Separation
Win, Vax. MTn. Max.
. n D170 00E TSOTT

208H,7,K,L Q07" 008" .003" 004"

2144
208P,R,AE,) .018" 022" .004" 007"
AF )

2,08 (peratad Armature Air-cap: The arma-

ture shall not touch the pole fece
when the relay is electrically operated,
Gauge by eys and feel.

™ (1) In case of doubt the requirement may
be checked by inserting a strip of
KS-7743 paper separator or ejulvalent,
approximtely 1 ‘in. long ‘tetwean the
armature and pole face end operating the
relay electrically. The requirement is
met i the paper can be removed without

|, binding.
2.09 Eleotrical Requirements

(a) The relay shall meet the electrical
reguirements specified on the cir-
cuit reguirement table.

™ (v) (214 Type Relays only) The cover may

be either on or off when epnlying
L, the electrical requirements.

2.10 irame Retractile Spri L shall not
be bent more than ES‘ eIEEer way from

vertical. Gauge by eye.

3. ADJUSTING PROCEDURES

3,001 List of Tools, Gauges, Materials and
Test Apparatus

Code Ne, Description

Tools

46 3/8™ Hex.Single End Sockst Wrench
220 3/16" Hex.Single End Socket Wrench



Code No.
264

485A

GCauges

73A
738
73D

74D

Metorials

KS-7743

Description

Retractile Spring Lug Ad-
Juster

Smooth Jaw Pliers -

3" Cabinet Screwdriver

.,018" and .022" Thickness
Gauge

.007" and .008" Thickness
Gauge

.013" and .017" Thickness
Gauge

Thickness Gauge Nest

Paper Separator -

'‘l'est Apparatus

35 Type

Test Set

3.01 Cleaning (Rq.2,01)

(1) Clean the contacts in accordance with
the section covering cleaning of re-
lay contacts and parts,

(2) If the contects ere burnished, check
the contact separation, unoperated
armature alr-gap and operated armature

gaps.

3,02 Mounting (Rq.2.02)

(1) To tighten relays which are looses on
the mounting plate securely tighten
the mounting nut with the No. 48 wrench,

3.03 Cover Spring Pressure {RQ.2.03)

(1) If the cover springs do not have
sufricient pressure against the re-

lay cover,

iacreases the tension by ad-

justing the front end of the springs with
the No. 485A pliers. 3end the sprrirg
outward and then bend the tip in to fa-
cilitate slipping on the ccver.

{2) If the cover springs have excessive
tension, decrease the tensionby ad-
justing the sorine toward the coil with

the No. 485A pliers.

(3) If the prongs ol the cover sprine

do not rest on the front spoolhead,
remove the mountinge nut with the No. 46
wrench and then remove the relay from
the mounting plate. demove the oover
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spring from the relay and bend inward
the rear of the spring. Reassemdble the
cover spring on the relay, replace the
relay on the mounting plate and tighten
the mounting nut securely.

3.04 Contect Alignment (RQ.2.04)

{1) Ir the ocontacts are out of line from
front to rear refer the matter to
the supervisof.

(2) 1If the contacts are out o line ver-

tically correct as follows: Loosen
the coptact agssemdbly at the front of the
relay and then shift the contact 1lugs
until the contacts line up properly. Re-
tighten the assembly securely without
shifting the positions of the contactis,
Use the No. 220 wrench to 1loosen and
tignten the assembly on relays equipped
with nute and the 3" cabinet screwdriver
on relays equipped with screws. If iwm-
possible to align the cnnrtacts in this
manner, adjust the front and back con-
tact lugs (not the armature ccntact lug)
up or down as required with the }No. 485A
oliers.

5.05 Armature Movement (Rq.2.05)

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

.Nd Unoperated Ar-ature Alr-3ap (R3.2.08)
0?7 Contaot Separation qe2.07)
3.08 Operated Armature aAir-Gap (R3.2.08)

(1) Unoperated Armature Air-cap: To chanze

the unoperatud ermature air-ran, in-
sert the proper raure between the arma-
ture and pole face and adjust the back
contact lug to the right or left as re-
quired with the No. 264 adjuster asshown
in Fiv. 5. Do not adjust the armature
contact luz., Twisting the adjuster to
the left dsecreases the gan and twisting
it to the right increases the gapn, In
usinz the ecaures, insert the "enter®
cauwe, corresponding tc the minimum limit
of the gep specified for the relay beinz
adjusted, and adjust the lug so that the
gauge can be inserted and withdravm with
very little frictlion. This will insure
that the minimum 1limit 4is met and the
oaximum can be checked with ths "not en-
ter" or thicker blade of the gauge. The
"not enter” end of the No. 73B gauge may
enter with 1little friction on relays re-
quiring this gauge.

(2) Contact Separation: To change the

contact ceparation adjust the front
contact lu~ to the richt or left as re-
quired. Dc not adjust the armature con-
tact lug., Adlust the lug to the left to
increase the separation and to the rieht
to decreace the separation. Use the
No. 485A pllers to adjust the front con-
tect lug to the left, Apply them over
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No. 264 Adjuster-——

Contact
Assembly

Front
Contact
Lug

3™ Cabinet
Screw-driver

k nta
Back Co et Lug Fig, 7 - Adjusting for Contact

. Separation by Adjustin
Fig. 5 - Adjusting Unoperated Front Contact Lug to Right
Armature Air-gap

towvards the maximum in accordance with
the methed outlined inm (1) and again
adjustine the contact separation towards
the minimum.

$.09 Electrica) Reguirements (RC.2.09)
3.10 Trame letractile Sprin¢ Lug (Rq.2.10)

¥ront Contact Lug

(1) Operate an! Hold: If the relay falls

to meet 1ts operate ar hold rejuire-
ment it is orobably due to the tension
of the retractile sorine being too great.,
Reduce the tension of the retractile
sprins by adjustin- the frame retractile
sorins lusr to the rirfht using the No.
264 adjuster as shown in Fie. 8. Do not
adjust the arrature retractile Spring

No. 485A Pliers

il 893 thils may result” In the bending
o% the beariny pin,

Fig. 8 - Adjusting for Contact
Separation by Adjusting
Front Contuact Lug to Left

the contact asgembly screw or ogut and
the lug as shown in fig. 6 exercising
care not to mar the contact. Use the
3" cabinet screwdriver as shown in rig.
7 to adjust the lug to ths right insert-
ing it between the lug assembly and the
lug and prying the lug to the right.

(3) uperated Armature Air-rap: In gen- No. 264
eral, the operated armature air-pap Ad juster

requiremsnt will be automatically met

it the relay meets its contact separa-

tion and unoperated armature air-zap re- Frame Retractile

quirements. In case it is not met cor- Spring Lug

rect as follows: First attempt to ccr- Retractile

rect by reducing the camtact separation Spring Lug

towards the minimum in accordance with {Do not udjust)

the method outlined in (2). Ir it 1is »

not possible to correct the fault in

this way, make a further attempt to cor- Flg. 8 - id justing for Electrical

rect 1t by increasing the armature gap Requirements

Page 4



(2) Non-operate and Release: If the re-

lay falls to meet its non-operate
or releese requirement it is probably
dues to the tension of the retractile
spring being too light. Increase the
tension of the retractile spring by ad-
Justing the frame retractile spring lug
to the left using the No. 284 adjuster
as shown in Fig. 8. Do not adjust the

armature retractile sprins lug.

(3) Do not dbend the frame retraotile

spring lug to an angle greatsr than
45* el ther way from the vertical. 1f the
relay cannot be made to meet its eleo-
trioal requirements by adjusting ths lug
within these limits, the fault may be
due to a defeotive retractile spring. In
this case replace the retraotile spring.
If a new spring is put on the relay, see
that it is the proper one, as piece part
numbers of the springs vary with the
relay code.
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REASONS FOR RE1SSUE

1.

2.

3.

8.

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

To add a procedure for checking the un-
operated armature air-gap. (2.06)
-

To revise the msthod of ohecking the
contact separation (2,07).

To add a mmthod for oheoking the oper-
ated armature air-gap. (2.08?

To bring the list of tools, gauges, ma-
?eriala; and test apparatus up-to-date,
3,001

To speoify that the cover may be either
on or off when applyi the electrical
requirements, (2.09(bw.
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