BELL SYSTEM PRACTICES
Plant Series

SECTION 040-236-701
Issue 8-D, March 1961
AT& TCo Standard

RELAYS
221, 222, 223, 224, 225, 247, 248, 251, 252, 305, 307, AND 309 TYPES

REQUIREMENTS AND ADJUSTING PROCEDURES

1. GENERAL

1.01 This section covers the following relays.
(a) All 221-, 222-, 223-, 224-, 225-, 247-, 248-,
251-, 252-, 305-, 307-, and 309-type relays.

(b) AECo relays similar to those covered in (a)
and shown on Bell System drawings.

{¢) AECo relays similar to those covered in (a)
and shown on non-Bell System drawings,
provided they are listed in Section 040-236-711.

The section is reissued to add information
covering 305-, 307-, and 309-type relays; to
revise the List of Tools and Gauges; and to revise
the information covering modification of the 207
offset screwdriver. Detailed reasons for reissue
will be found at the end of the section.

1.02

1.03 The 305-, 307-, and 309-type relays are

similar to 221- or 222-type relays except
that they are equipped with a thermal time-delay
unit. The thermal unit of these relays consists of
two bimetallic springs with a heater winding mounted
on one of these springs. The spring on which the
winding is mounted makes contact with its mating
spring when current is connected to the heater
winding for a sufficiently long interval to deflect
the spring. The 305-, 307-, and 309-type relays
should meet all the requirements for 221- and
222-type relays in addition to the thermal unit
requirements included in requirements 2.04, 2.11,
and 2.18. ’

1.04 Supplementary Requirements: Circuit

requirement tables contain the necessary
supplementary requirements except in the following
cases where reference must be made to the BSP
sections indicated.

(a) Where the circuit requirement table still

shows a schematic of the spring combination
(see Section 005-120-101), reference must be
made to Section 040-236-711 for supplementary
mechanical requirements.
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(b) Where modified 221- and 222-type or similar

AECo relays (see 1.05) or replacing 247-
and 248-type relays are not covered in the circuit
requirement table, reference must be made to
Section 040-236-711 for supplementary electrical
and mechanical requirements.

(c) Where timing requirements are to be applied
to B, C, E, and similar functioning relays
of selectors, connectors, repeaters, and test
distributors and these requirements are not
specified in the circuit requirement table, reference
must be made to Section 040-013-711 for timing,
residual, and electrical requirements.
1.05 Where existing 221- and 222-type and
corresponding AECo relays have been modified
to employ a 1:1 ratio armature, such relays for
the purpose of this section shall be regarded as
247- and 248-type relays, respectively.

1.06 Reference shall be made to Section 020-010-711
covering general requirements and definitions

for additional information necessary for the proper

application of the requirements listed herein.

1.07 The definitions given in 1.08 through 1.22
do not apply to the thermal units of 305-,
307-, and 309-type relays. The definition of operate
given in 1.23 applies only to the thermal unit of
these relays.
1.08 Operate: A relay is said to operate if,
when current is connected to its winding
the armature moves all the way up to the core
except where a residual airgap is specified, and
all normally closed contacts break, and all normally
open contacts make. Where a residual airgap is
specified, the residual screw instead of the armature
touches the core.

Note:
requirement tables, do not require that the
armature or residual screw, if used, touch
the core on the specified operate current. All
contacts, however, must fully operate on this
current.
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Certain relay codes, as noted on circuit <]
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1.09 Nonoperate: A relay is said to nonoperate
if, when current is connected to its winding,
the armature does not move sufficiently to close
any normally open contacts or to reduce the contact
pressure on normally closed contacts enough to

cause an unreliable contact.

1.10 Hold: A relay is said to hold if, after it

has operated and the current is reduced
abruptly to the hold value or is interrupted
momentarily, the armature does not move sufficiently
from its operated position to cause normally open
contacts to become unreliable or to cause normally
closed contacts to make.

1.11  Release: A relay is said to release if the
armature moves from its operated position
sufficiently to cause normally open contacts to
break and normally closed contacts to make reliably.
1.12 Heelpiece airgap is the gap between the
end of the heelpiece and the nearest point
on the armature when the relay is electrically
operated.
1.13  Residual airgap is the gap between the
face of the relay core and the nearest point
on the armature with the relay electrically operated
and the residual screw touching the core.
1.14 Armature travel is the gap between the
core and the armature (or the core and the
residual screw where a residual airgap is specified)
with the relay in the normal (unoperated) position.
The value specified in the ARM TRVL column in
the circuit requirement table applies as follows.

(a) Where the first lever spring is a normally

open contact spring or a balancing spring
(or in the case of 223- and 224-type relays where
the first lever spring of one or both spring
assemblies is a normally open contact spring or
a balancing spring), the value specified in the
ARM TRVL column in the circuit requirement
table is the test armature travel.

Note: On special make-before-break contact
springs per Fig. B, the first Contact is considered
a normally open contact.

(b) Where the first lever spring is a normally
closed contact spring (or in the case of
223- and 224-tvpe relays where the first lever
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spring of both assemblies are normally closed
contact springs), the value specified in the ARM
TRVL column in the circuit requirement table
is not armature travel as defined above, but is
the test value on which the first contact (or
contacts) should not break. Information for
gauging this test value is covered in requirement
2.08(b). However, no armature travel is specified
for these relays.
1.15  Armature stud gap is the clearance between
the armature stud and the first lever spring
when the armature is resting against the backstop
or backstop screw.

1.16 Spring assembly is an arrangement of all
the springs operated by one armature lever
of a relay having either one or two.armature levers.

1.17 Spring combination consists of all spring
assemblies of a relay.

1.18 Standard make-before-break contact springs
are an arrangement of springs where the

lever spring makes contact when the relay is

operated (see Fig. A).

LEVER SPRING

Fig. A—Standard Make-Before-Break Contact Springs

1.19  Special make-before-break contact springs
are an arrangement of springs where the
lever spring breaks contact when the relay is

operated (see Fig. B).

LEVER
J SPRING

® LEVER SPRING ®

e

Fig. B—Special Make-Before-Break Contact Springs

1.20 Preliminary break contacts are early

breaking contacts for which separate electrical
requirements are specified in the circuit requirements
table or in Section 040-236-711.



1.21 Spring combination figures are for read-
just only, and the values specified on them
are expressed in thousandths of an inch.

1.22 When relays having two armature levers

are equipped with two armature back-
stops, only the top stop should be used for ad-
justing purposes and the lower stop should be
made ineffective.

1.23 Operate (thermal units of 305-, 307-, and !

309-type relays): The thermal unit is
said to operate if, when current is connected to
the heater winding, the associated spring moves

sufficiently to close the normally open contacts.'J

1.28 Use of No. 510C Test Lamp: In general,

the No. 510C test lamp, equipped with a
No. 561A straight tip or No. 562B curved tip
and held so as to illuminate the contact springs
adjacent to the contacts, may be used to facili-
tate adjustment and gauging operations.

2. REQUIREMENTS

2.01 Cleaning: The contacts and other parts
shall be cleaned when necessary in ac-
cordance with Section 069-306-801.

2.02 Relay Mounting: Relays shall be fas-
tened securely to the mounting plate.

Gauge by feel.

2.03 Vertical Clearance Between Relays

(a) There shall be a clearance between the

armature or springs of any relay and
the armature, springs, or heelpiece of the relay
above or below it of

Min 1/32 inch
Gauge by eye.
(b) There shall be a clearance between the

armature backstop and the heelpiece of
the relay above it.

Gauge by eye.

204 Contact Alignment (including thermal*
units of 305-, 307-, and 309-type relays)*

(a) Relays Having Round-Type Contacts:

Fig. C(1) — Contacts shall not be out of
alignment more than 40 per cent of their base
diameter.

Gauge by eye.
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hikER

CONTACTS

-

Fig. C -~ Maximum Permissible Contact Misalignment

(b) Relays Having Heavy Bar Contacts:

Fig. D— On relays equipped with bar
contacts, the contact alignment shall be within
the limit indicated in Fig. D,

Gauge by eye.

Mex. 1/3 Width of Width of one con-

within length of mat-
ing contact (See A)

il

Contacting Surrace-l tact must be wholly
(1)

Mex. ot
Permissible Permissible
Miselignment

Fig. D — Alignment of Heavy Bar Contacts — Plan
View of Contacting Surfaces

2.05 Armature Movement

(a) Pin-Type Armatures: Fig. E(1) — The
armature shall move freely on its bearings
and the endplay shall be
Max 0.030 inch

Gauge by eye and feel.
To check the endplay, hold the armature
against one of the bearing lugs and observe

the clearance between the other side of the
armature and the other bearing lug.

(b) Pivot-Type Armatures: Fig. F(1) — The
armature shall move freely on its bearings
and shall have perceptible endplay.

Gauge by eye and feel.
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Assembly Clamping Plate

Lever Springs

Stationary Spring

Armature (1)
packstop

Residual
Screw
Locknut

Residual Screw

Armature Stud

Armature Lever

Mounting Re sjéd‘;al Fig. F — lllustrating Armature Movement Requirement
crew . )

Screws Looknut for Pivot-Type Relays
Lever
Spring

Residual
Bushing Screw
Armature Yoke Armature

(1)
Armature . .
Bearing ?i§1dua1 Airgap

Armature

)
L_______Residual Screw

Locknut

Fig. E—221-Type Relay

2.06 Residual Airgap: Fig. G(1) — With the

relay electrically energized, it shall meet
the residual airgap requirement specified in the
RESID column in the circuit requirement table
or in Section 040-013-711. The designations S, SL,
or Slight, specified on the circuit requirement
table, shall be interpreted in accordance with

Residual Screw

Fig. G — lllustrating Residual Airgap

Check the residual airgaps as follows.

Table A. (a) Residual Airgaps of Zero (0); Minimum
TABLE A Limit S, SL, or Slight: Insert a strip of

KS-7187 Bell Seal bond paper between the

RESIDUAL armature and core. Electrically energize the
3’:%'353.; MINIMUM MAXIMUM relay,' z.md when necessary, supplemgnt the
energizing force of the relay by pressing the

SL or The armature 0.002 inch armature toward the core by hand sufficiently
Slight shall not touch (See ex- for a dot or impression to appear on the paper
core ception if a residual airgap is present. Release the

below.) relay and withdraw the paper. Absence of a

- dot or impression on the bond paper indicates

S The armature As speci- zero (0) residual airgap. Presence of a dot or
shall not touch fied impression indicates that the residual screw

core protrudes beyond the face of the armature

and, therefore, that the minimum requirements

!

)

Exception: Where timing requirements are
applied, the maximum 0.002-inch limit does
not apply as a test requirement to B-, C-, or
E-position relays of local selectors, connectors,
and repeaters, and similarly functioning re-
lays of other circuits. For these relays the
maximum limit is controlled by timing re-
quirement 2.18.
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for S, SL, or Slight residual airgaps are met.

(b) Residual Airgap of 0.003 Inch or Less;

Maximum Limit or SL or Slight: Insert
the proper KS-6909 gauge between the arma-
ture and core as shown in Fig. H so that the
residual screw is free to touch the core through
the hole in the gauge. Then, holding the gauge



against the armature, insert a strip of KS-7187
Bell Seal bond paper between the gauge and
core so that the paper is back of the hole in
the gauge as viewed from in front of the relay.
Electrically energize the relay, and when nec-
essary, supplement the energizing force by
pressing the armature toward the core by
hand with sufficient force to cause a dot or
impression to appear on the paper if the resid-
ual airgap is greater than the thickness of the
gauge. Release the relay and withdraw the
paper and the gauge. Absence of a dot or im-
pression on the paper indicates that the resid-
ual airgap is less than the thickness of the
gauge. Presence of a dot or impression on the
paper indicates that the gap is greater than
the thickness of the gauge.

KS-6909 Gauge

Residual Screw

Armature

Fig. H — Checking the Residual Airgap

(c) Residual Airgaps of 0.004 Inch or More:

Insert the proper KS-6909 gauge between
the armature and core as shown in Fig. H
so that the residual screw is free to touch the
core through the hole in the gauge. Electrically
energize the relay. When the gauge is tight,
the residual airgap is less than the thickness
of the gauge. When the gauge is not tight, the
gap is greater than the thickness of the gauge.

(d) Examples

(1) Specified Residual Airgap S-4: The

S gap (minimum) is checked in accord-
ance with (a) and is met if a dot appears
on the bond paper. The 4 gap (maximum
0.004 inch) is checked in accordance with
(¢) and is met if the 0.004-inch gauge is
tight.

(2) Specified Residual Airgap 7-11: Both
the minimum 0.007-inch and the maxi-
mum 0.011-inch gaps are checked in accord-
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ance with (c). The minimum 0.007-inch re-
quirement is met if the 0.007-inch gauge
is not tight, and the maximum 0.011l-inch
requirement is met if the 0.011-inch gauge
is tight.

2.07 Heelpiece Airgap (relays with pin-type

armatures only)

(a) All Relays Except 247 and 248 Types:

Fig. I(1) — When the relay is electrically

operated with the specified residual airgap:

(1) There shall be no observable differenceﬂ

in the heelpiece airgap at both ends of
the heelpiece. J

Gauge by eye, using the P-220366 dental
mirror.

(2) The clearance between the armature
and heelpiece measured at the closest
point shall be

Min — Armature shall not touch the heel-
piece

Max — 0.004 inch

Use gauges and checking methods covered
in (¢).

Note: On B-position and similar function-
ing relays and C-position relays, it may be
necessary to readjust the heelpiece airgap
toward the minimum value to facilitate
meeting the pulsing tests.

Lever ———————Center
Springs Pole Plece

—— Front
[ Pole Piece
Clamping
Screw

Heelpilece

Armature
Yoke Screw

Lock

Aruature Yoke Nut

] Front
Armature Fole Piece

Fig. | - Heelpiece Airgap Requirement — 251-Type

Relay Shown
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(b) 247- and 248-Type Relays: Fig. J(1) —
When the relay is electrically operated
with the specified residual airgap [except as
noted in (2)]:
(1) The armature shall be parallel to the
heelpiece.
Gauge by eyve.
(2) The clearance between the armature

and heelpiece measured at the closest
point shall be

Test Min 0.0015 inch, Max 0.007
inch

Readjust — Min 0.0015 inch, Max 0.004
inch

Readjust requirements shall be met with
zero residual airgap (armature touching
core).

Use gauges and checking methods covered
in (c).

Note: On B-position and similar function-
ing relays and C-position relays, it may be
necessary to readjust the heelpiece airgap
toward the minimum value to facilitate
meeting the pulsing tests.

Armature Back Stop
(Crimnped Tyve) -

Yoke

(1)

—Armature
Yoke Screw

Residual ;

Screw Armature

Fig. J - Heelpiece Airgap Requirement — 248-Type
Relay Shown

(c) Checking Methods fof Requirements

207(a)(2) and (b)(2): To check for
these requirements, insert the gauge speci-
fied for the individual relay in Table B be-
tween the armature and heelpiece as shown
in the figures referred to in Table B. Take
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care not to extend the gauge between the arma-
ture and the core. When checking 247- and
248-type relays as shown in Fig. M and N, take
care not to extend the gauge beyond the heel-
piece adjacent to the yoke. Electrically oper-
ate the relay. The requirement for minimum
gap is met if the gauge does not bind. The
requirement for maximum gap is met if the
gauge is tight. Be sure to check the gap over
the entire width of the heelpiece.

TABLE B
USE REFER TO
TYPE OF BLADE
RELAY GAP GAUGE (INCH) | FIG. NOTES
221, Min KS-690910.0015| L 1
222 Max KS-690910.004 | K
223, Min KS-6909 10.0015 | K 1,2
224 Max KS-690910.004 | K 2
995 Min No. 75F ]0.002 1,3
- Max | No.75C |0.004 3
Test Min | KS-6909 [0.0015| N
247,|Test Max | No.129A(0.007 | M
248 |Readj Min | KS-6909[0.0015| N 4
Readj Max| KS-6909 {0.004 | N 4
251, Min KS-6909 10.0015 | L 1
252 Max KS-6909 [0.004 | K

Notes

1. This requirement is also met if light can be
observed between the armature and heel-
piece throughout the entire width of the heel-
piece. Use the P-220366 dental mirror.

2. On the 223BN relay, use the No. 92R gauge
(minimum requirement) and the No. 75C
gauge (maximum requirement) inserted at
an angle from the right.

3. Insert the gauge from the right just above
the relay armature arm. In checking these
relays it may be necessary in some cases to
remove the relay from the mounting plate.

4. Before readjusting for this requirement, set

the residual airgap to zero (armature touch-
ing core).



Next Check In
This Position

KS-690%
Gauge

Armature

First Check In
This Position

Fig. K - Checking Minimum and Maximum Heelpiece
Airgap on 223- and 224-Type Relays and
the Maximum Gap on 221-, 222-, 251, and
252-Type Relays

2.08 Armature Travel (See 1.14)

(a) 221-, 222-, 225-, 247-, and 248-Type Relays

Where the First Lever Spring Is a Nor-
mally Open Contact Spring or a Balancing
Spring, and 223- and 224-Type Relays Where
the First Lever Spring of One or Both Assem-
lies Is a Normally Open Contact Spring or a
Balancing Spring, and all 251- and 252-Type
Relays

Test — When the relay is in its normal posi-
tion, a gauge of the value specified in the
ARM TRVL column in the circuit require-
ment table or in Section 040-236-711 shall
not enter between the core and the armature,
or between the core and the residual screw
where a residual airgap is specified.

Use the 187A, KS-6909, and KS-6938 gauges.

Attempt to insert the gauges as described
in (¢) or (d). If the gauge just enters, the
requirement is considered met if the arma-
ture does not leave the backstop or backstop
screw when the relay is electrically ener-
gized against the gauge.

Readjust

Min — The armature shall leave the back-
stop or backstop screw when the relay is
electrically energized against the gauge of
the smaller value specified for armature

ISS 8-D, SECTION 040-236-701

Heelpiece

Armature
Yoke Screw

KS-6909 Gauge

Fig. L — Checking Minimum Heelpiece Airgap on 221-,
222-, 251-, and 252-Type Relays -

No. 129A Gauge

Heelplece

Armature

Fig. M — Checking Maximum Test Heelpiece Airgap
on 247- and 248-Type Relays

travel on the individual figure of the spring
combination figures herein.

Use the 187A, KS-6909, and KS-6938 gauges.+
Insert the gauges as covered in (c) or (d)
and energize the relay electrically. Observe

the position of the armature lever with re-
spect to the backstop or backstop screw.
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First Check In
This Position

KS-5909 Gauge

Next Check In
This Position

—Fig. N - Checking Minimum Test, and Minimum and

—

Maximum Readjust Heelpiece Airgap on
247-. and 248-Type Relays

P23 SPRING
- & ; GAUGING

ARMATURE -
TRAVEL ——————< - ‘.’!‘P.
Dl |0

Fig. P — Typical Spring Combination Figure Showing

Armature Travel and Spring Gauging Values

Max — When the relay is in its normal posi-
tion, a gauge of the larger value specified for
armature travel on the individual figure of
the spring combination figures herein shall
not enter between the core and the armature,
or the residual screw where a residual air-
gap is specified.

Use the 187A, KS-6909, arfd KS-6938 gauges.

Attempt to insert the gauges as described
in (¢) or (d). If the gauge just enters, the
requirement is considered met if the arma-
ture does not leave the backstop or backstop
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screw when the relay is electrically ener-
gized against the gauge.

Example: In the case of a spring combina-
tion similar to that shown in Fig. P the
armature must not leave the stop when elec-
trically energized against the gauge of
0.015 inch, but it must leave the stop when
the relay is electrically energized against a
gauge of 0.011 inch.

(b) 221-, 222., 225-, 247-, and 248-Type Relays

Where the First Lever Spring Is a Nor-
mally Closed Contact Spring, and 223- and
224-Type Relays Where the First Lever
Springs of Both Assemblies Are Normally
Closed Contact Springs

Test — The first contact (or contacts) shall
not break when the relay is electrically ener-
gized against a gauge of the value specified
in the ARM TRVL column in the circuit
requirement table or in Section 040-236-711.

Use the 187A, KS-6909, and KS-6938 gauges.

Insert the gauges as covered in (¢) and ener-
gize the relay electrically. Observe whether
the normally closed contacts are open or
closed.

Note: In order to determine whether pitted
contacts are open or closed, it may be neces-
sary to apply the KS-6320 orange stick to
the lever spring and attempt to move this
spring.

Readjust — Values as covered in require-
ment 2.16.

(c) Method of Inserting Gauges on all Re-

lays Except 251 and 252 Types: Insert the
gauge between the nearest point on the core
and the armature where no residual airgap is
specified, or between the core and residual
screw where a residual airgap is specified. In-
sert the gauge approximately vertically so that
it completely covers the core and rests against
the armature lever as shown in Fig. R. The
armature lever acts as a stop for the gauge on
all relays except 247 and 248 types. In the
case of 247- and 248-type relays, no satisfac-
tory stop is available as a guide in positioning
the gauge. In this case and where springs or
other parts of the switch interfere with posi-
tioning the gauge as shown in Fig. R, insert
the gauge approximately at the angle shown



in Fig. S. Take care to insert the gauge so
that it completely covers the core but does not
project more than 1/16 inch beyond the core
toward the heelpiece as gauged by eve. When
inserted in this way, the bend in the blade will
coincide approximately with the circumference
of the relay spoolhead. If the gauge is inserted
so that it extends beyond the core, the armature
rather than the residual secrew may contact the
gauge as shown in Fig. T. This is most likely
to occur when gauging relays having low residual
airgap and high armature travel requirements.
In such cases, insert the gauge only far enough
to engage the residual screw.

KS-6909
OR
KS—6938 GAUGE

CORE

RESIDUAL SCREW

ARMATURE

Fig. R—Checking Armature Travel and Spring Gauging
On All Relays Except 251 and 252 Types

(d) Method of Inserting Gauges on 251- and

252-Type Relays. Insert the gauge from
the bottom of the relay so that it rests against
the lower arm of the front pole piece at a slight
angle as shown in Fig. U. Observe the position
of the armature with respect to the backstop
screw.

2.09 Armature Stud Gap: (position of first

lever spring with respect to armature stud)
Fig. V(1)—With the armature resting against the
backstop or backstop screw, the gap between the
first lever spring and the armature stud shall be
as shown in Table C.

Gauge by eyve.
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187A, KS-6909 OR
KS-6938 GAUGE

ARMATURE

CORE

Fig. S—Checking Armature Travel and Spring Gauging
on all Except 251- and 252-Type Relays
Where Method lllustrated in Fig. R Cannot
Be Applied

i

KS-€6909 OR
KS-6938
GAUGE

ARMATURE

RESIDUAL
SCREW

Fig. T—Incorrect Method of Checking Armature Travel
and Spring Gauging

LOCKNUT

FRONT POLE PIECE

LOWER ARM OF
POLE PIECE

BACKSTOP SCREW
ARMATURE CKS

KS-6909 OR
KS-6938 GAUGE

Fig. U—Checking Armature Travel and Spring Gauging
on 251- and 252-Type Relays
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TABLE C
ARMATURE
TYPE OF TYPE OF FiRST
RELAY LEVER SPRING f;:: 1<.;|l;|;
- Balancing or Normally |See Note 1
221, Open Contact Spring
222,
T 225, Normally Closed Min —
247, Contact Spring Perceptible,
248,
251 Special Make-Before- Max —
L 252' Break Contact Springs {0.016 Inch
per Fig. B
Normally Open See Note 2
Contact Springs on
Both Assemblies
r Normally Closed Min —
Contact Springs on Perceptible,
Both Assemblies on Each
Assembly
Normally Closed
Contact Spring on
One Assembly
and Max —
Special Make-Before- 0.016 Inch
223 Break Contact Springs |[on at Least
and per Fig. B on Other One Assem-
L[| 224 Assembly bly
Normally Open See Note 1
Contact Spring on
One Assembly
and
Normally Closed
Contact Spring
or .
.004
Special Make-Before- ?II:CIL 0.00
Break Contact Springs
per Fig. B on Other
Assembly
Note 1: The spring shall rest against the

stud with sufficient pressure to hold the
armature against the backstop or backstop

screw,

Note 2:

Each spring shall rest against its

associated stud, and the combined tension of
the two springs shall hold the armature against

the backstop.

Exception:

Where one of the normally open

contact springs is associated with a stop spring
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such as spring X of Fig. 267, there shall be
a 0.008-inch gap between the stud and the
associated No. 1 spring.

ARMATURE STUD

NO. | SPRING
()
NO. 2 SPRING

ARMATURE BACKSTOP

ARMATURE LEVER

Fig. V—Illustrating Armature Stud Requirement

2.10 Armature Backstop Screw Position: (251-
and 252-type relays only)—With the armature
resting against the backstop screw, there shall be
a clearance between the armature and the front

pole piece, at the closest point, of
Min 0.030 inch

Use the KS-6938 gauge.

To check, insert the 0.030-inch blade of the KS-6938
gauge from the side of the armature away from
the hinge pin and from the top and bottom of the
armature. The gauge should enter in any of these
positions without moving the armature away from
the backstop screw.

2.11  Straightness of Springs
Except Thermal Units of 305-, 307-, and 309-Type
Relays

{a) All springs from the point where they leave
the assembly clamping plates and insulators
to the ends of the springs shall be free of sharp
bends or kinks due to adjustment, but a maximum
1/32-inch bow in the springs is permissible.

Gauge by eye.
Thermal Units of 305-, 307-, and 309-Type Relays
(b) The bimetallic contact springs shall be free
of sharp bends or kinks due to adjustment.

A gradual bow in the springs is permissible.

Gauge by eye.



2.12 Contact Sepuration

Test — Unless otherwise specified in the circuit
requirement table or in Section 040-236-711, the
contact separation between all normally closed
contacts with the relay electrically operated,
and between all normally open contacts with
the relay in the normal position shall be

Min 0.005 inch
Gauge by eye.
Readjust — As covered in requirement 2.16.

2.13 Contact Sequence (normally closed con-
tacts, except those of standard make-be-
fore-break contact springs per Fig. A)

Test — (1) All normally closed contacts of
each spring assembly, considered
separately, shall break in sequence
beginning with the normally
closed contacts nearest the heel-
piece.

(2) Unless otherwise specified in the
circuit requirement table or in
Section 040-236-711, all the nor-
mally closed contacts of each
spring assembly, considered sepa-
rately, shall break before any
normally open contacts make.

Gauge by eye.

To check this requirement, operate the relay
manually. The check will be facilitated by
using lamps to indicate the contact sequence.

Readjust — As covered in requirement 2.16.

2.14 Contact Pressure (make-before-break con-
tacts only)

Test — Unless otherwise specified in the cir-
cuit requirement table, the pressure of the
normally closed contacts of make-before-break
springs per Fig. A with the relay in the normal
position, and normally open contacts of make-
before-break springs per Fig. B with the relay
operated shall be

Min 25 grams
Use the No. 68C gauge as shown in Fig. W.

Readjust — As covered in requirement 2.16.

ISS 8-D, SECTION 040-236-701

Normally Closed
Contact of Make
Before Break

Spring Assembly

o. 68C
ramn Gauge

Fig. W — Measuring Contact Pressure on Make-
Before-Break Spring Combination

2.15 Contact Follow

(a) Normally Open Contacts

Test — The contact follow of normally open
contacts shall be as covered in Table D.

TABLE D
SPECIAL FOLLOW
REQUIREMENT
{CIRCUIT
STANDARD REQUIREMENT
APPLICATION FOLLOW TABLE SPECIFIES
OF REQUIREMENT 0.008 INCH)
REQUIREMENT (SEE NOTE) (SEE NOTE)
Manufactur- Min 0.010 | Min 0.008
ing Department | Inch Inch
on Wired
Equipments
Before and Min 0.008 | Min 0.006 Inch
After Turn- Inch (This super-
over in Field sedes the
0.008 inch in
the circuit
requirement
table.)

Gauge by eye with the relay operated man-
ually.

Page 11
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These requirements are considered met if the
contacts close when the relay is electrically
energized against the KS-6909 gauge, specified
in Table E, inserted between the armature and
core, as described in requirement 2.08.

TABLE E
KS-6909 GAUGE
INSERTED TO
CHECK CONTACT
MAKE (SEE NOTE)
FOR 247- AND ALL
APPLICATION CHECKING 248-TYPE OTHER
OF REQUIRE- RELAYS RELAYS
REQUIREMENT MENT (INCH) (INCH)
Manufactur- | Standard 0.010 0.004
ing Depart-
ment on
Wired
Equipments Special 0.008 0.003
Before and Standard 0.008 0.003
After Turn-
over in
Field Special 0.006 0.002

Note: Different gauging values are specified
for checking the requirement on wired equip-
ments by the manufacturing department and
before and after turnover in the field. These
differences allow margin for slight changes
in adjustment caused by changes in hu-
midity and temperature.

Readjust — As covered in requirement 2.16.

(b) Normally Closed Contacts: Normally

closed contacts shall have follow when the
armature is operated sufficiently to break the
contacts. This requirement is waived for con-
tacts on extra heavy springs (such as 0.050-
inch springs on A relays of selectors) and on
preliminary break contacts (see 1.20). In these
cases, the nonoperate electrical requirement
specified in the circuit requirement table or
in Section 040-236-711 insures satisfactory op-
eration.

Gauge by eye.

This requirement is considered met if the con-
tact pressure of the contacts is minimum 15
grams, measured at the contacts with the
No. 68C gauge just as the contacts break, with
all the lower gauged normally closed contacts
as shown on the particular assembly of the
spring combination figure closed.

Page 12
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2.16 Spring Gauging: (readjust only) Fig. P —

All the spring gauging limits as specified

on spring combination figures or in the circuit
requirement table shall be met.

(a) Normally open contacts shall not make

and normally closed contacts shall not
break when the relay is electrically energized
against a gauge, equal to the larger specified
value, inserted between the armature and core
at the closest point.

Check as described in (¢).

(b) Normally open contacts shall make and

normally closed contacts shall break when
the relay is electrically energized against a
gauge, equal to the smaller specified value, in-
serted between the armature and the core at
the closest point.

Check as described in (c¢).

Note: All normally closed contacts shall
break in the order of the maximum gauging
values specified in the spring combination
figures, the one with the highest gauging
value breaking first.

(c) To check for the spring gauging require-

ment, use the 187A, KS-6909, and KS-6938
gauges inserted between the armature and
core as described in requirement 2.08. Elec-
trically energize the relay and determine vis-
ually whether the contacts are open or closed.

Note: In order to determine whether pitted
contacts are open or closed, it may be neces-
sary to apply the KS-6320 orange stick to
the lever spring and attempt to move this
spring.

Electrical Requirements
DC Requirements

(a) Soak: Where the circuit requirement

table refers to the BSP or a soak is speci-
fied in the circuit requirement table, the relay
shall be soaked before applying the electrical
test or readjust requirements by passing
through the winding or windings under test
the maximum current (not to exceed 0.700 am-
pere) permitted by the specified test clip data
with minimum resistance in the relay test set.



(b) Relays not Having Timing Requirements

Shown in the Circuit Requirement Table
or in Section 040-013-711: The relay shall
meet the electrical requirements shown in the
circuit requirement table.

Use the 35-type test set.

Note: Since the release current flow values
of 251-and 252-type relays are applied in the
reverse direction from the soak, operate,
nonoperate, and hold values, the release key
should not be operated when applyving these
requirements.

(c) Relays Having Timing Requirements

Shown in the Circuit Requirement Table
or in Section 040-013-711, and Which Are to
Be Checked on a Timing Basis: The relay
shall meet the nonoperate electrical requirement
shown in the circuit requirement table or in
Section 040-013-711.

Use the 35-tvpe test set.

1SS 8-D, SECTION 040-236-701

Readjust: The relay shall meet the readjust
operate electrical requirement shown in the
circuit requirement table.

Use the 35-type test set.

Nonoperate

-~

Test and Readjust: The relay shall meet
the nonoperate electrical requirements shown
in the circuit requirement table.

Use the 35-type test set.

AC Requirements (full selective ring trip relays
only)

(e} The relay shall meet the ac requirements

specified in the circuit requirement table
for specific maximum subscriber external loop
range over which the relay is intended to function.

Use the connector test set or test line provided
for making routine operation tests on connectors.

2.18 Timing Requirements

(d) Relays Having Timing Requirements  Except Thermal Units of 305-, 307-, and 309-Type «

Shown in the Circuit Requirement Table Relays —
or in Section 040-013-711, but Which Are not
to Be Checked on a Timing Basis (a) When Relays Are to Be Checked on a

Timing Basis: The relay shall meet the
timing requirements specified in the circuit
requirement table or in Section 040-018-711. These
Test requirements may be met with the cover on or

Operate

(1} Relays Having the Test Hold Timing

Requirement Shown in Terms of Loop
and Leak: The relay shall meet the loop
and leak pulsing tests specified for the office
involved instead of the test operate electrical
requirement specified in the circuit requirement
table.

Use the J34717TA pulsing test set or other
locally approved apparatus for making the
pulsing tests.

(2) Relays Having the Test Hold Timing

Requirement Shown in Terms of Time
Interval: The relay shall meet the test operate
electrical requirement shown in the circuit
requirement table.

Use the 35-type test set.

off, except in the case of C-position relayvs, where
the test requirement shall be met with the cover
on.

Use the J94713A timing test set where requirements
are specified in terms of time intervals, and
the J34717TA pulsing test set or other locally
approved test apparatus for making pulsing tests
where requirements are specified in terms of
loop and leak conditions. Check the requirement
as covered in (b) and (c).

{b) Using the proper test set, make connections

in accordance with the information specified
in the test eclip data in the circuit requirement
table if the table covers timing requirement, or
otherwise in accordance with Section 040-013-711.

(c) Also refer to the proper testing section
covering the methods of making timing and
pulsing tests for the particular relav. These
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SECTION 040-236-701

sections primarily cover methods of checking
test requirements. However, they can be used
for checking readjust requirements wherever
the test and readjust requirements are both
pulsing requirements or both timing requirements.
When checking hold timing requirements of relays
in accordance with tests covered in these sections,
the performance of relays may usually be judged
by the reaction of the associated switch. On
some circuits and on individually mounted relays
where no circuit function is available to indicate
the satisfactory performance of the relay, this
can be determined by checking the reliability of
the relay contacts as described in Section
020-010-711.

(d) When Relays Are not to Be Checked on
a Timing Basis: See 2.17(d).

Thermal Units of 305-, 307-, and 309-Type Relays

(¢) The thermal units shall meet the timing

requirements specified in the circuit requirement
table. In checking the requirements the minimum
time between operations shall be 4 minutes unless

Page 14
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otherwise specified in the circuit requirement
table.

Note: #The timing measurements for these
relays are affected by the surrounding
temperature and air currents. Fans or unusual
air movements should be avoided when checking
these relays.4

2.19 Pulse Repeating Requirement: The relay

shall meet the percent break limits specified
for the pulse repeating requirement in the circuit
requirement table.

Check under the conditions covered for the specified
pulse repeating requirement in Section 040-012-711,
using the J34720A pulse repeating test set, and
Section 040-011-711, using the J64722A pulse repeating
test set.

Note: The pulse repeating requirements
specified in the circuit requirement table need
not be applied by the installer if the requirement
is waived by the telephone company or where
the J34720A or J64T22A pulse repeating test
set or other testing equipment is not furnished
by the telephone company.
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Spring Combination Figures Are for Readjust Only
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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224-type relays, doubie spring assemblies are arranged as shown in the spring combination figures.
223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies
On 223 types, the top and bottom assemblies
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224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.

On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.

On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
On 223 types, the top and bottom assemblies shown in the figures are interchanged.

Page 45



SECTION

040-236-701

Spring Combination Figures Are for Readjust Only

FIG. 922

12 3 45

;j

t 8-4

FIG. 923

1 2 3 4

FIG.926

15-11
4_6-3

FIG.824]

12 3458
-« —t T
) RIS
@ ©f—

FiG.927

21-18

FIG. 925

1 23456 78

~ e
vl am
@ [ 1]

.; 15-11
‘ 14-11

123 4586 738

-
! Bl
1 [N RN
@ | ®in

—

|

.& 15-11

FIG. 928

® -
{17—13 o
Qll‘ﬂ
411-8

FIG. 929

1 23 456 789

- -1 ] «

l 1A N 1 U

@® ~|0 @® ©
-

$ 16-13

FIG. 930

1 23 45 67 89101112

| ™ |

1 )
o O
A

«
|
w)

.‘ 17-13
‘16—12
t 10-8
{16-12

FIG. 931

123 456 7 8 9 .0111213

ez

31-27
12

h25-22

{18-14
&17-13
{16—12

15

Q.

123 45 86 78 9101112

@ 25-21

FIG. 932

o
)
N
-

i

4 19-16
4 _7-4

—

FIG.933

8 91011 121314

©
L ©| 3
ol Ll )
@0 | v
-

1234567
I
i

6-14

«
oo
Uel

9-7

{16

.{ 18-14
‘17 14

FIG. 934

123 4 5678

: e | ™
Ao ool |b
Lo
®

FIG. 935

123 456 782910

N
(R
[
-

Om
fia-to
13-9
4.7-4
f12.9 _

FIG.936

1234568678 91[011121814

-] - | o« |- -

g ' | ' ' i
) o~ o~ | o~
—

@ 27-23
f21-18

=

FIG. 937

2 34

FiG.938

22X 3 445 8

|
|

©|w) o «
ol | b
ol
[ ]

FIG. 939

12 345678 gioll

- © @] o

1 i "o 1 YEoy

® olw o|wn
- -
+

© e 13
15-12
14-12

FIG. 94|

1 234567

{ji

18-14

FI1G.942

22X 3 44X5 6

i

® 08

1 22X34 45 ¢

A

F1G.943]

FIG.944

1234567 88910
o] - - -
AU U U
ol &~ o~
-t

fizs _

@_27-23
§21-18

FIG. 945

23 4567 81910111213 14

- [-+] - -

)

2] tal | 1
e

@__27-23 |
$21-18
; 1-8

10-8

Page 46



ISS 8-D, SECTION 040-236-701

Spring Combination Figures Are for Readjust Only

FIG. 946

12 345¢6

FIG. 947

12345867 8 9101112 o~

-+
U
[ad

13-9

{129
7-4

FIG. 948

123458 78

';‘T -] )
) 0
W |~ A
Ll -

5-3
9
3

FIG. 949

12 3 466 78

F1G. 850

12345678

F1G. 951

12 34567 8910

@® of < <« -«
1 v U U ]
- O ~ ~ ~
- i

FIG. 952
1234587829

«)
|

9-7

15-11

FIG. 953

1 2345867 8 9101112

i

27-23
21-18
11-8
10-8

FIG. 954

123 456 78 810
1
{uw

o
R
ui] &
|

27-23
17-13

21-18
13-11

FIG. 955

1 2345678 9101

o
hd — = b th?
1 (N K )
@ N o @ @
—t

‘13-10

FI1G.956

12384567 89101112

i
4 [l
hadll

16-12
16-12
8-4
t_8-4

FIG. 957

1234 5678 91011121314

24 i 1

17-13
8-4

23-20
15-12

29-25

FIG. 958

FIG. 959

1 23 4 56 7891011121314

F1G. 960

123 456 7

123 45
o3| feo el 19 2| 2«3«3 SE lo] [«
slo| e ol (ola |wlolb] |+l ofw NMEEIRES
— - | =] - o~ -
[ ] ® [ J
FIG. 96! FIG. 962 FIG. 963
1234 5878910 1 23 4567829 12 345€6
%32 2 o |@ | SE 1S o |of« Sl 4~'
P 1 I S I Y I PY I TN Slol |4 | [eb|et S SLD :
] e — — o2 — - - - -] = i]
c [ ]
FIG. 964 FIG. 965 FIG. 966
1 23 4567 8¢9 1 23 4567 89101112 123456 78 810
| : o o 8 © {
A< 3lg] |5ls 313 |2l =l 13l Iz ?ﬂ?w =14 12|z
o 3 ﬂaa o I [ ~ :}q—iﬂb =ie |g|®
® c [
FIG. 967 FIG. 968 FIG. 969
12 3458678 12345678 9101112 L23 456 "¢ !
; ; i
3l 15 |=/2] S 153 g [F32 1 |ef |+l |3 |
218 19| |2 EREEREE e CERE ﬂ ] |
g ol | ‘

Pagye 47



SECTION 040-236-701

Spring Combination Figures Are for Readjust Only

FIG. 970

123 4567 89

1 (RIS
-

16-13

FIG.97I

12 346678

-« | e
' ) AN
ol|v

14-11
8
8

FIG. 972

1234567

-«
|
o~

20-16
13-9
2-

[ J
n

FIG.973

12 34567 8910

FIG. 974

123456 789 1011

FIG. 975

12345678 9101112

S ml@ | | 8= ;T M :EIT‘? by RS bt | o] -
) ] ) | ' A Wl ® ® <« alwv Vot | | | I
= = E o e &8 [< - L S ot I B ] e I
. s [
123 45678310 1 2345678 1234567
™| O —
S e SERRERER = |2 folt
SRR S R SEREECEE S
-
1 2345¢7891011 123 458 1234 567
[Tel — <
R « HRENEN
i 53] @ [ [ )
b I et e B ot e R NS 6 I I
- —|
-‘—-—.J\-——u gt Ly ‘—-J - -’
c [ [
12 34 5¢ 78910 1 234567 8910 12 3456 782910
el o
g2 fof [ 14 s 2151 15 L 3133 G
] 1
SERERCEEEE 21 |2 |49 |2 SEEEEEE N
- |- L < - - loled Lofel
[ @« o ¢
1 2345878 123 458678 123 456 7 8910
)
-HENERE EEREET SRR
bad Lod | lod o) g = (A R W I DN S o
c [ [ ]

FIG. 982

1 23 456 7829

18-14

fisa
7-4
7-4
7-4

@ =

1 234 2678
ol ®

N~ & »
B ' \ )
INEY L =] B
Qf & |~ —
d -

FIG. 983

12 3456 7 89 101112

w |
] [l
=] @)

10-6

[ i
N -
— -

13-9

12 3456 78 910

[
[}
©
Ll

w

] i
o (=]
-

{128
11-7

FIG. 984

123458678 91011 1213

=1 Ko
1l
—{n -
- p

15-13

|
]
©|

11-9
|i5—3

{513

On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.

On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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Spring Combination Figures Are for Readjust Only
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.
On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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On 224-type relays, double spring assemblies are arranged as shown in the spring combination figures.

On 223 types, the top and bottom assemblies shown in the figures are interchanged.
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3. ADJUSTING PROCEDURES

3.001

CODE OR
SPEC NO.

TOOLS

43

48

436A
474A

476A

510C

563 A
564 A
H597A
T64A

Lists of Tools, Gauges, Materials, and
Test Apparatus

DESCRIPTION

3/16- and 1/4-Inch Hex
Open Double-End Flat Wrench

Combination 7/32- and 1/4-Inch
Hex Double-End Socket Wrench
and Screwdriver

1/4-Inch Hex Open Double-End
Offset Wrench

90-Degree Offset Screwdriver,
Modified (See 3.002)

5/16-Inch Hex Open Single-End
Offset Wrench

Spring Adjuster
Spring Adjuster
Adjuster

Spring Adjuster
Spring Adjuster

1/4- and 3/8-Inch Hex Open
Double-End Flat Wrench

5/16- and 7/32-Inch Hex Open
Double-End Flat Wrench

Heelpiece Adjusting Tool

3/16- and 1/4-Inch Hex Closed
Double-End Offset Wrench

3/16-Inch Hex Offset Socket
Wrench

Test Lamp [ must be equipped
with a 561A straight tip or

562B curved tip, and W2CB

(24 volt) or W2BL (48 volt) cord)

90-Degree Offset Screwdriver
45-Degree Offset Screwdriver
Armature Adjuster

Spring Adjuster

CODE OR
SPEC NO.

T65A
T66A
KS-6320
KS-7782
R-1051

AECo
H14769

P-220366

GAUGES
68C

74D
92R

129A
187A
KS-6909
KS-6938

MATERIALS

KS-7187

KS-7860

TEST APPARATUS

35 Type
J34717A

J34720A

J64722A

JO4T13A

ISS 8-D, SECTION 040-236-701

DESCRIPTION

Spring Adjuster

Spring Adjuster
~Orange Stick

Parallel-Jaw Pliers

File
Armature Backstop Adjuster

Dental Mirror

4-Inch E Screwdriver (or the
replaced 4-inch regular screw-
driver)

70-0-70 Gram Gauge
Thickness Gauge Nest

0.0015-Inch Nonmagnetic
Offset Thickness Gauge

0.007-Inch Thickness Gauge
Thickness Gauge Nest
Thickness Gauge Nest
Thickness Gauge Nest

1/2- by 1-1/2 Inch Bell Seal
Bond Paper, Substance No. 20

Petroleum Spirits

Hardwood Toothpicks, Flat
at One End and Pointed at
the Other

Current Flow Test Set

Pulsing Test Set or
Equivalent

Pulse Repeating Test Set or
Equivalent

Pulse Repeating Test Set or
Equivalent

Relay Timing Test Set

Page 51
Revised November 1968



SECTION 040-236-701

3.002 Modify the 207 offset screwdriver by cutting

it in two parts with a hacksaw at a line
P midway between the two ends and remove burrs
from the cut edges with the R-1051 file. If difficulty
is experienced in inserting the modified screwdriver
between the relay and adjacent springs {3.06(3)},
both halves of the screwdriver may be further
modified by reducing the height of the offset portion
and the thickness of the shank adjacent to this
portion as covered in (1) and (2).

{1) Reduce the height of the offset blade by

about 132 inch using the R-1051 file. Then
file down the fillets on both sides of the blade
to provide a blade height of approximately 1/16
inch. Leave a slight fillet at the inner corner
of the offset.

(2) Reduce the thickness of the shank by

approximately 1/32 inch for a length of
approximately 3/4 inch from the blade end by
filing down the surface at the back of the shank.

3.01 C(Cleaning (Reqt 2.01)

{1) Clean the contacts and other parts of the
relay in accordance with Section 069-306-801.

3.02 Relay Mounting (Reqt 2.02)

3.03 Vertical Clearance Between Relays (Reqt
2.03)

(1) Shift the position of the relay when necessary

to obtain the required clearance by loosening
the mounting screws with the 4-inch E screwdriver.
Securely tighten the screws.

3.04 C(Contact Alignment (Reqt 2.04)

(1) If the contacts are misaligned, proceed as
follows.

{a) If the assembly is loose, align the springs

as required and tighten the spring assembly
clamping screws with the 4-inch E screwdriver
or with the 563A or 564A offset screwdrivers
as shown in Fig. X.

(b) If the contact alignment requirement is
not met and the spring assembly screws
are tight, refer the matter to the supervisor.
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ASSEMBLY
CLAMPING
SCREWS

NO.563A OR NO.564A
QFFSET SCREWDRIVER

Fig. X—Aligning Contact Springs

3.05 Armature Movement (Reqt 2.05)
Relays With Pin-Type Armatures

{1) If the requirement is not met, replace the
armature as covered in Section 040-236-801.

Relays With Pivot-Type Armatures

(2) If the armature binds and there is some

endplay, loosen the pivot screw locknut with'
the 43, 417TA, or 418A wrench depending on the
nut provided on the relay. Turn the pivot
bearing screw sufficiently in a counterclockwise
direction with the 563A or 564A offset screwdriver
as shown in Fig. Y to permit moving the
armature. Then remove the armature and check
for burrs on the heelpiece, armature bearings,
pivots, or armature. Replace the parts at fault
in accordance with Section 040-236-801.

NO. 563A OR 564A
OFFSET SCREWDRIVER

Fig. Y—Adjusting for Armature Movement



(8) If the trouble is not due to burrs, clean
the bearing surface with a clean toothpick
which has been dipped in petroleum spirits.
Do not use the same toothpick for more than
one operation. Exercise care that the petroleum
spirits do not come in contact with insulators,
studs, or spoolheads. Remount the armature,
position the pivot screw to obtain the required
endplay, and securely tighten the locknut.

(4) If there is no armature endplay, loosen the

locknut with the No. 43, 417A, or 418A
wrench and reposition the pivot screw with the
No. 563A or 564A offset screwdriver. If the
endplay is excessive, turn the screw in a clock-
wise direction. Then tighten the locknut se-
curely.

.06 Residual Airgap (Reqt 2.06)
3.07 Heelpiece Airgap (Reqt 2.07)

All Relays Except 247- and 248-Type Relays

(1) First adjust the residual airgap as covered

in (2) if the residual screw is readily ac-
cessible, or as covered in (3) if the residual
screw is behind a normal post spring assembly
or rotary off-normal spring assembly on a
switch. Then, if necessary, adjust the heelpiece
airgap as described in (4) through (7).

(2) If the residual screw is readily accessible,

adjust the residual airgap as follows.
Loosen the residual screw locknut with the
socket wrench of the No. 48 combination
wrench and screwdriver. Using the screw-
driver, turn the residual screw clockwise to
increase and counterclockwise to decrease the
gap. After the residual airgap has been ad-
justed, tighten the residual screw locknut.
Then recheck the requirement.

(3) If the residual screw is behind a normal

post spring or rotary off-normal spring
assembly on a switch, first remove the cover
from the switch adjacent to the relay being
adjusted. Then adjust the residual airgap as
follows. Loosen the residual screw locknut

with the No. 129B or 474A wrench, taking care«

to avoid grounding the adjacent springs. Using
the modified No. 207 screwdriver, turn the
residual screw clockwise to increase or coun-
terclockwise to decrease the gap. After the
residual airgap has been properly adjusted,

1SS 8-D, SECTION 040-236-701

tighten the residual screw locknut while hold-1
ing the screw in the adjusted position with
the screwdriver. Then, recheck the require-
ment.

(4) To adjust the heelpiece airgap, proceed

as follows. Loosen the armature yoke
mounting screw with the No. 563A or 564A
offset screwdriver. Position the armature yoke
so that there is a gap of approximately 0.025
inch as gauged by eye between the armature
and heelpiece and tighten the armature yoke
screw to hold the armature temporarily in this
position.

(5) Insert the No. 436A heelpiece adjusting

tool between the armature and heelpiece
as shown in Fig. Z, AA, and AB for the various
types of relays. Operate the relay. Loosen the
armature yoke screw about 1/8 turn and tap
the armature lightly toward the heelpiece with
the handle of the screwdriver until the
No. 436A tool binds. Exercise care not to tap
the yoke. The purpose of tapping the armature
is to take up all the play in the yoke bearing
in the direction of the heelpiece. If the yoke
is tapped rather than the armature, the play
will be taken up in the opposite direction. Hold
the armature in this position with the fingers
and tighten the armature yoke mounting screw
securely. When using the No. 436A tool from
the heelpiece side, exercise care not to mutilate
the tool when tightening the armature yoke
screw. Remove the tool and recheck the heel-
piece airgap.

(6) If B- and C-position relays do not meet

the timing or pulsing fests after the heel-
piece has been adjusted as described in (3)
and (4) with the No. 436A tool, it may be
necessary to readjust the heelpiece airgap
closer to the minimum limit.

(7) In certain cases changing the residual air-

gap or heelpiece airgap may cause the re-
lay to fail to meet the spring gauging re-
quirement. If the relay was known to meet
this requirement prior to the gap adjustments
and no longer meets the requirement, the con-
dition may readily be corrected by adjusting
the armature lever slightly with the No. 597A
armature adjuster. With the armature held
against the core, apply the adjuster to the
straight portion of the lever arm at the point
shown in Fig. AC, taking care not to burr
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Armature Lever

-

No. 436A

a'd Heelpiece

g A Adjusting
R Tool

1874, K5-6009 or e

: <
Residual Screw KS-6938 Gauge

Armature and Locknut
\ residual
Fig. Z — Adjusting the Heelpiece Airgap With the Screw
No. 436A Heelpiece Adjusting Tool Inserted No.597A Armature
From the Armature Side (all except 251- and Ad juster

252-type relays)
Fig. AC — Method of Adjusting the Armature Lever

the lever arm. If the lever arm is adjusted

in this way, make sure that the first lever
No. 436A spring is parallel to the heelpiece when the
Heelplece armature is in the released position.

Ad justing
Tool
247- and 248-Type Relays
Heelpiece (8) First adjust the heelpiece airgap as cov-
ered in (9) if the residual screw is readily
Armature accessible or as covered in (10) if the residual
screw is behind a normal post spring assembly
Fig. AA — Adjusting the Heelpiece Airgap With the or behind a rotary off-normal spring assembly
No. 436A Heelpiece Adjusting Tool Inserted on a switch. Then, if necessary, adjust the
From the Heelpiece Side (all except the residual airgap as described in (11) and (12).

No. 223BN relay and 225-, 247-, and

248-type relays) (9) If the residual screw is readily accessible,

adjust the heelpiece airgap as follows.

Using the No. 48 combination wrench and

screwdriver, back out the residual screw all

the way before readjusting the heelpiece air-

_ gap. Loosen the armature yoke screw with the

%‘. No. 476 A wrench and set the heelpiece airgap
‘:0 A\ = as described in (4) through (7).

Heelpiece

|
Armature Yoke - (10) If the residual screw is behind a normal
Screw Moum’,ingA—>E) \i " Core post spring or rotary off-normal spring

\ assembly on a switch, first remove the cover
from the switch adjacent to the relay being
adjusted. Then adjust the heelpiece airgap as
follows. Loosen the residual screw locknut,
using the No. 474A wrench. With the modified
No. 207 screwdriver, back out the residual

No. 436A Heelpiece
Ad justing Tool

Fig. AB — Adjusting the Heelpiece Airgap on 251- and screw all the way before adjusting the heel-
252-Type Relays With the No. 436A Heel- piece airgap. Loosen the armature yoke screw
piece Adjusting Tool Inserted From the with the No. 476 A wrench and set the heel-
Bottom piece airgap as described in (4) through (7).
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(11) After the heelpiece airgap has been properly
adjusted, adjust the residual airgap as
described in (2) or (3). Then tighten the armature
voke screw, taking care to avoid applying excess
force that may cause the screw to break.

(12) In the case of 247C, H, J, and N relays
having Stellite* or sapphire inserts in the
core (relays manufactured after January 1, 1948),
note that the armature centers vertically with
respect to the spoolhead before tightening the
armature voke screw. To check this, note the
relation of the armature with respect to the
winding terminal staking holes.

* Trademark

3.08

Armature Travel (Reqt 2.08)

Note: #In 3.08 through 3.16 the spring
bending and backstop adjustment tools listed
are those designed for adjusting relays mounted
in switches. When relays are mounted on
strip mounting plates, it may be necessary,
due to small clearances, to substitute the
following tools:

(a) 764A Tool—for adjusting upper springs
{b) 765A Tool—for adjusting lower springs

(¢} 766A Tool—For adjusting heavy springs and
the armature backstop4

3.09 Armature Stud Gap (position of first lever
spring with respect to armature stud) (Reqt
2.09)

ilo Armature Backstop Screw Position (251-

and 252-type relays only) (Reqt 2.10)

All Relays Except 251- and 252-Type Relays

First Lever Spring Is a Normally Open Contact
Spring or a Balancing Spring

(1) If the relay fails to meet the armature travel

requirement, insert between the armature
and core a gauge of the larger value specified
for armature travel in the proper spring combination
figure on pages 15 through 50. Energize the
relay.

(2) If under this condition all first lever springs
are not parallel to the heelpiece, make the

ISS 8-D, SECTION 040-236-701

following adjustment. With the 597A armature
adjuster applied to the armature lever as shown
in Fig. AC, adjust the lever until the associated
first lever spring is approximately parallel to
the heelpiece.

(3) Note whether the armature backstop is

touching the armature lever. If it is not
touching, adjust the backstop so that it just
touches the armature lever, using the 326B or
416B adjuster or the H14769 armature backstop
adjuster if the relay has a pin-type armature
(see Fig. AD). If the relay has pivot-type
armature, use the KS-7782 pliers as shown in
Fig. AE. After making this adjustment de-energize
the relay, remove the gauge, and insert the
smaller gauge specified for armature travel in
the proper spring combination figures on pages
15 through 50. Re-energize the relay and note
that the armature leaves the backstop.

(4) If the first lever spring does not hold the

armature against the backstop, tension this
spring as required using the 415B, 416B, or 259
spring adjuster or the KS-7782 pliers.

(5) Check that springs other than the first lever
spring meet the spring gauging limits specified

in the spring combination figure, and if necessary

readjust the springs as covered in 3.16.

ARMATURE BACKSTOP
(CRIMPED TYPE)

LEVER SPRINGS

H~-14769 ARMATURE
BACKSTOP ADJUSTER

Fig. AD—Adjusting the Clearance Between the Armature

“tud and the First Lever Spring On Relays
Equipped With Pin-Type Armatures
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ARMATURE KS-7782
BACK STOP PLIERS

Fig. AE—Adjusting the Armature Stud Gap on Relays

Equipped With Pivot-Type Armature

First Lever Spring Is a Normally Closed Contact
Spring

(6) Before adjusting the relay to meet the

armature travel or stud-gap requirements,
adjust all lever springs if necessary, so that they
are positioned to be as nearly parallel to the
heelpiece as practicable. To position the first
lever spring parallel to the heelpiece, adjust the
associated break contact spring as required, using
the 415B or 416B spring adjuster.

(7) To adjust the relays to meet the armature

travel requirement, insert between the
armature and core a gauge of the minimum value
specified for the first contact in the proper
spring combination figure on pages 15 through
50. Energize the relay. Adjust the armature
lever or levers, using the 597A armature adjuster
as shown in Fig. AC, so that the first contact
breaks as near the minimum value as is consistent
with meeting the sequence of the associated
normally closed contacts and normally open
contacts. After making this adjustment, remove
the gauge and insert the maximum gauge specified
for the first contact or contacts of the spring
assembly. Again energize the relay. Observe
that the first contact does not break.

{8) After making the adjustments described in

(7), adjust the armature backstop to provide
the proper stud gap as described in (9). Check
that the other springs meet the spring gauging
limits specified in the spring combination figures
and, if necessary, readjust as described in 3.16.

{(9) To change the clearance between the armature

stud and the first lever spring, adjust the
armature backstop with the 326B, 416B, or
H14769 adjuster where the relay has a pin-type
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armature (see Fig. AD). If the relay has a
pivot-type armature, use the KS-7782 pliers as
shown in Fig. AE. Adjust the backstop away
from the armature stud to increase the gap,
and toward the stud to decrease the gap.

251- and 252-Type Relays

(10) If the relay fails to meet the armature

travel requirement, proceed as follows.
Loosen the backstop screw locknut with the 209
wrench. Insert between the armature and core
a gauge of the larger value specified for armature
travel in the proper spring combination figure
on pages 15 through 50. Energize the relay.
Hold the locknut with the wrench, and adjust
the screw so that it just touches the armature.
Securely tighten the locknut. Check that the
armature backstop screw position requirement
is met.

{11) If the armature stud gap requirement is

not met, tension the first lever spring or
balancing spring so that it holds the armature
against the backstop screw.

{12) If the armature backstop screw position

requirement is not met, proceed as follows.
Loosen the backstop screw locknut with the 209
wrench and turn the backstop screw forward
until the gauge can be inserted between the
armature and the front pole piece without the
armature leaving the backstop screw. Before
tightening the locknut, check that the armature
travel requirement is still met. If the armature
travel is satisfactory, securely tighten the locknut.

(13) If the armature backstop screw cannot be

located properly and still meet the armature
travel requirement, it will be necessary to relocate
the front pole piece. Loosen the screws clamping
the front pole piece to the center pole piece,
using the 563A and 564A offset screwdrivers
and move the front pole piece backward or
forward as required. The proper position for
the front pole piece will be obtained with the
ends of the front pole-piece arms approximately
flush with the rear surface of the center pole
piece as gauged by eye. Securely tighten the
clamping screws and check the armature travel
as measured in (10) through (12). Readjust if
necessary.

(14) If it is necessary to adjust the armature
lever after requirement 2.16 has been met,
recheck the armature travel.



3.11  Straightness of Springs (Reqt 2.11)

{1) Do not straighten kinked lever springs unless

the kinks interfere with proper adjustment
of the, springs, since removing kinks tends to
weaken the springs and to shorten their life.
Normally, straight springs that have been adjusted

ISS 8-D, SECTION 040-236-701

should have no sharp bends. A gradual bow,
however, if permissible.

(2) If a spring is excessively bowed or bent,
straighten it with the 415B or 416B spring
adjuster. In ®ome cases, such as the 4
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thermal units of 305-, 307-, and 309-type re-+ Except Thermal Units of 305-, 307-, and 309-Type .
lays, it will be necessary to use the No. 259+ Relays -

spring adjuster or the KS-7782 pliers. (5) After straightening the springs, check re-

quirements 2.12 through 2.16 and readjust
if necessary.

(3) To remove an excessive bow in a lever
spring, place the adjuster or pliers on
the spring just behind the stud and slide the ~ :
tcol along the spring to a point near the inner 3.12 Contact Separation (Reqt 2.12)
end as shown in Fig. AF and AG. Draw the 3.13  Contact Sequence (Reqt 2.13)
adjuster or pliers forward the length of the 3.14 Contact Pressure (Reqt 2.14)
bow carefully, exerting pressure in a direction 3.15 Contact Follow (Reqt 2.15)
opposite to the bow. Adjust the spring in line 3.16 Spring Gauging (Reqt 2.16)

with its movement to avoid tilting the spring.

(4) To remove a kink in the spring, apply the

adjuster or pliers just in front of the
kink and carefully bend the spring to remove
the kink. Where mounting conditions permit,
it is desirable to hold the spring with one tool
behind the kink and bend the spring with a
second tool.

No. 418B
Spring Adjuster

——Lever Spring

KS-7782 Pliers

Lever
Spring
Bushing

Lever Spring

Fig. AG - Removing Excessive Bow From Spring

(1) If the above requirements are not met, ad-

just the lever springs as described in (2)
and the stationary springs as described in (3).
Adjust the springs toward the preferred limit
of the spring gauging requirement described
in (4). Distribute the spring tension as de-
scribed in (5).

(2) Adjustment of Lever Springs: To adjust
the lever springs proceed as follows.

(a) Place the No. 415B or 416B adjuster

on the spring just behind the stud and
slide it along to a point near the inner end
as shown in Fig. AF. In some cases it may
be necessary to use the No. 259 adjuster or
the KS-7782 parallel-jaw pliers. When using
the pliers, apply them to the spring at the
point at which the spring adjuster is applied
as shown in Fig, AF.

(b) To increase the tension of a spring

toward the armature stud, bend the
spring toward the stud; to decrease the ten-
sion, bend the spring away from the stud.
Adjust the spring in line with its movement
to avoid tilting. Take care not to disturb
adjacent springs. Do not adjust springs anv
more than necessary, since repeated adjust-
ment may injure a spring.

(c) If sufficient tension (toward the arma-

ture stud) cannot be obtained by adjust-
ing the spring as described in (b) without
bowing the spring bevond the permissible
limit, or reducing the clearance between
springs to a point where they may touch,
proceed as follows.

(d) Apply the spring adjuster or pliers to

the spring just behind the stud and
slide the tool along the spring to a point
near the inner end as shown in Fig. AF and
AG. Then carefully draw the tool forward
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the length of the spring, meanwhile apply-
ing pressure so that the spring is formed into
a slight gradual bow with the concave sur-
face facing the heelpiece. Then move the

(4) Preferred Adjustments for Spring Gaug-

ing Requirements: Adjust the springs
toward the preferred limit for spring gauging
as follows.

tool to the inner end of the spring and ad-
just the spring as described in (b). The mag-
nitude of the bow to be formed in the spring
must be learned by experience and should
be such that when the final adjustment is
made at the inner end of the spring, the
spring will be approximately straight.

(3) Adjustment of Stationary Springs: To
adjust the stationary springs (back or
front contact springs) proceed as follows.

(a) Apply the No. 415B or 416B spring ad-

juster to the slanting edge of the spring
near the point where the spring leaves the
insulators, as shown in Fig. AH. In some
cases it may be necessary to use the KS-7782
pliers or the No. 259 spring adjuster.

(b) Adjust the spring carefully to the left

or right as required to properly position
the spring, taking eare not to disturb ad-
jacent springs. Take care not to tilt the
springs. Do not adjust springs more than
necessary, since repeated adjustment may
injure a spring.

(¢) In the case of Z-position (225 type) re-

lays, adjust the stationary springs
where mounting conditions permit with the
No. 256 spring adjuster applied from the
right, near the point where the spring leaves
the insulators. In some cases it may be neces-
sary to remove the switch from the mounting
plate to properly adjust these relays.

Assenbly
Clamping Mo, 418B
Plates and l Spring Adjuster
Insulators——-

Fig. AH - Adjusting Spring to Meet the Spring
Gauging Requirements
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(a) Adjust normally closed contacts (ex-

cept normally closed contacts of make-
before-break spring assemblies) so that the
contacts just break with a gauge inserted
of a value as near the minimum specified
as will insure meeting the sequence of nor-
mally closed contacts and normally open
contacts.

(b) Adjust the normally closed contacts of

make-before-break assemblies so that
the contacts break as near the specified max-
imum gauging value as possible.

(c) Adjust normally open contacts so that
the contacts just fail to make with a
gauge of the maximum value inserted.

(5) Distribution of Spring Tension: Distribute

the tension on springs as follows.

(a) On spring assemblies having more than

one normally closed contact, it is ad-
visable to tension the lever springs against
the associated normally closed contact
springs so that the contact pressure at each
normally closed contact is approximately
equal, consistent with meeting the electrical
requirements. Check for approximate equal
distribution of tension, using the KS-6320
orange stick applied to the spring, first re-
moving the tension of the springs which
press against the spring being checked. On
D-position relays of selectors and on similar
functioning relays, it may not be possible
to evenly distribute the tension and still
meet the electrical requirements.

(b) In the case of lever springs associated

with normally open contacts only, dis-
tribute the tension between the lever springs
as equally as possible, consistent with meet-
ing electrical requirements.

(¢) In order to meet electrical requirements

applying to the preliminary contacts of
2-step operation relays, it may be necessary
to tension the lever spring associated with
the preliminarv contacts to a different value
from that of the other lever springs in the
spring assembly.



3.17 Electrical Requirements (Reqt 2.17)

DC Requirements

(1) If a relay fails to meet the dc electrical

operate or hold requirement, reduce the
tension of the lever springs as covered in 3.12
through 3.16.

(2) If a relay fails to meet the dc electrical

nonoperate or release requirement, in-
crease the tension of the lever springs as cov-
ered in 3.12 through 3.16.

(3) If ring trip relays on connectors arranged

for 1400- or 1500-ohm maximum external
subscriber loop fail to meet the pretrip or trip
tests (using the test set test resistance values
as applied by the connector test set or test
line for making tests on connectors), proceed
as follows. Readjust the relay mechanically
as covered in this section and electrically in
accordance with the dc readjust requirements
specified in the circuit requirements table. Re-
peat the test set or test line test (using test
resistance values). If the relay still fails to
meet these tests, adjust the tension of the
No. 1 spring so that the relay meets the read-
just resistance values as provided for pre-
trip and trip tests in the test set or test line.

AC Requirements

(4) If ring trip relays for which ac require-

ments are specified on connectors ar-
ranged for 900- or 1000-ohm maximum ex-
ternal subscriber loop, having a 60- to 75-volt
silent interval tripping battery, fail to meet
the pretrip or trip test (test set test resistance
values) as applied by the connector test set or
test line for making these tests proceed as
follows. Readjust the relays mechanically as
covered in this section and electrically in ac-
cordance with the readjust resistance values
specified in the circuit requirement table and
applied by the connector test set or test line.
Recheck the ac requirements.

3.18 Timing Requirements (Reqt 2.18)

(1) If the relay meets all the preceding re-

quirements but fails to meet its hold tim-
ing requirement, slightly decrease the spring
tension and follow. If a satisfactory adjust-
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ment cannot be obtained in this manner, re-
duce the residual airgap as covered in 3.06.
In some cases it may be necessary to reduce
the heelpiece airgap. If these adjustments are
made, recheck that the spring gauging re-
quirement is met.

(2) If the rélay fails to meet its release re-

quirement, increase the spring tension
slightly as described in 3.12 through 3.16. If
a satisfactory adjustment cannot be obtained
in this manner, increase the residual airgap.
If either of these adjustments are made, re-
check the spring gauging requirement.

(3) Also refer to the section covering the
analysis and correction of pulsing fail-
ures.

3.19  Pulse Repeating Requirement (Reqt 2.19)

(1) If the relays do not meet the pulse re-
peating requirement, proceed as outlined
in Section 040-012-711 or 040-011-711.

REASONS FOR REISSUE

1. To revise the title and add information to
cover the 305-, 307-, and 309-type re-
lays (1.03).

2. To add a definition of operate for thermal
unit of 305-, 307-, and 309-type relays (1.07
and 1.23).

3. To amplify the requirement covering con-
tact alignment (2.04).

4. To amplify information covering exception
to residual airgap requirement (2.06).

5. To revise the requirement covering heel-
piece airgap (2.07).

6. To revise Fig. L and N.

7. To add reference to No. 187A gauge in
armature travel requirement 2.08(a) and
(b) and in Fig. S.

8. To omit the note covering stacking of
gauges [2.08(c) ].

9. To amplify the requirement and procedure
covering straightness of springs (2.11 and
3.11).

10. To revise the requirement covering spring

gauging [2.16(b) and (¢)].
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REASONS FOR REISSUE (Cont)
11. To amplify the requirement covering timing
requirements (2.18).

12. To revise Fig. 710 and 720 and to add
Fig. 735.

13. To revise the list of tools, gauges, materials,
and test apparatus (3.001).
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14.

15.

16.

To revise the information for modifying the
No. 207 offset screwdriver (3.002).

To amplify the procedure covering residual
airgap (3.06).

To add designation for No. 187A gauge in
Fig. AC.



