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1. GENERAL
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23

1.01 This section covers the requirements and ad-
justing procedures for rotary, vertical, and

release mechanisms of 197- and ]Wtype sw-itches.

1.02

fected

(a)

Revision arrows are used to indicate signifi-
cant changes. The Equipment Test List is af -
The reasons for reissue are listed below

To clarify the relationship bet~veen the rotary
pawl and the rotary dog



I

(b)

(c)

1.03

To revise the format

To rate the KS-6257 socket wrench Mfr Disc.,
replaced by the AT-7119 socket wrench.

The following Bell System Practices are refer-
enced within this section:

SKTION

030-705-701

030-705-703

030-705-704

030-705-706

030-705-802

030-705-805

069-501-801

TITLE

197- and 198-Type Switches –
Requirements and Adjusting Pro-
cedures

197- and 198-Type Switches, Con-
tact Spring Assemblies–Require-
ments and Adjusting Procedures

1$)7- and 198-Type Switches,
Banks, Commutators, Wipers,
Jack Springs, and Switch
Operation–Requirements and
Adjusting Procedures

Switches–197- and 198-Types,
Lubrication–Requirements and
Procedures

197- and 198-Type Switches, Parts
Mounted Above Coverplate, Ex-
cept Pawls, Pawl Pins, and Con-
tact Spring Assemblies—Piece-
Part Data and Replacement Pro-
cedures

197- and 198-Type Switches, Pawls
and Pawl Pins—Piece-Part Data
and Replacement Procedures

197- and 198-Type Switches and
Associated Banks, Commutators
and Wipers—Cleaning Require-
ments and Procedures.

1SS 12, SECTION 030-705-702

1.04 Make-Busy Information: Before checking
or adjusting for any requirements covered in

this section, make the switch busy in accordance with
Section 030-705-701.

Warning: U’hen checking for any re-
quirement ts involving the electrical oper-
ation of the vertical, rotary, and release
magnets, do not operate these magnets
more often than necessary. Repeated or
prolonged opera tion causes the magnet
temperature to rise sufficiently to ad-
versely affect the checking of some re-
quirements. The final check of such
requirements shall be made when the
magnet tempera tures are not apprecia -
bly above room temperature.

1.05 After any adjustments are made which may
affect the switch operation, check for the

switch operate requirement specified in Section 030-
705-704. The adjusting procedures for the operate
requirement covered in Section 030-705-704 also give
suggested adjusting ranges for the vertical and ro-
tary armature spring tensions.

1.06 Vertical Normal Position of the Shaft:
The vertical normal position of the shaft (197-

type switches only) is that position in which the nor-
mal pin clamp rests on the upper shaft bearing.

1.07 Rotary Normal Position of the Shaft:
The rotary normal position of the shaft is that

position in which the normal pin is in contact with
the shaft spring bracket.

1.08 Index: Table A indicates the paragraph num-
bers for requirements and adjusting proce-

dures corresponding to each topic.

Page 3



TABLE A

INDEX

SECTION 030-705-702

ADJUSTING

REQUIREMENT PROCEDURE

TITLE PARAGRAPH NO. PARAGRAPH NO.

Cleaning and Lubrication 3.01 4.01

Position of Adjusting Screws 3.02 4.02

Freedom of Shaft to Return to Vertical Normal 3.03 4.03

REQUIREMENTS FOR ROTARY MECHANISM

Rotary Dog Alignment 3.04 4.04

Rotary Armature Play 3.05 4.05

Rotary Pawl Spring 3.06 4.06

Rotary Pawl Play 3.07 4.o’i

I’ertical Position of Rotary Armature 3.08 4.08

Rotary Pawl .Alignment 3.09 4.09

Rotary Magnet Position 3.10 4.10

Rotary Pawl Frontstop Position 3.11 4.11

Rotary Pawl Guide Position 3.12 4.12

Normal Pin Position 3.13 4.13

Rotary Armature Backstop Screw Position 3.14 4.14

Rotary Armature Unoperated Core Gap 3.15 4.15

Shaft Spring Bracket Position 3.16 4.16

Shaft Spring Tension 3.17 4,17

REQUIREMENTS FOR VERTICAL MECHANISM

( 197-Type Switches Only)

J;ertical Paw) Play 3.18 4.18

Yertical Armature Play 3.19 4.19

Vertical Pa\vl Spring 3.20 4,20

Vertical Pa\r) Position 3.21 4.21

Clearance Between Vertical Pawl Finger and 3.22 4.22
Vertical Paw] Guide

t



1SS 12, SECTION 030-705-702

TABLEA (Contd)

INDEX

REQUIREMENT

TITLE PARAGRAPH NO.

ADJUSTING

PROCEDURE

PARAGRAPH NO

Clearance Between Vertical Pawland J’ertical Teeth I 3.23 4.23

Double-Dog Play I 3.24 4.24

\’ertical Magnet Position I 3.25 4.25

Vertical Armature Unoperated Core Gap I 3.26 4.26

4.27Horizontal Alignment of Vertical Dog I 3.27

Vertical Alignment of Vertical Dog 3.28

Depth of Engagement of Vertical Dog I 3.29 4.29

Horizontal Alignment of Stationary Dog I 3.30 4.30

Vertical Alignment of Stationary Dog I 3.31 4.31

Depth of Engagement of Stationary Dog I 3.32 4.32

Vertical Armature Spring Position 3.33 4.33

REQUIREMENTS POR VERTICAL MECHANISM

(198-Typo Switches Only)
I
I

Clearance Between Vertical Dog and 3.34
Vertical Ratchet

4.34

4.35Position of Stationary Dog 3.35

REQUIREMENTS FOR DOUBLE-DOG SPRINGS

Alignment of Double-Dog Spring 3.36 4.36

Double-Dog Spring Tension 3.37 4.37

REQUIREMENTS POR RELEASE MECHANISM

Clearance Between Rotary Dog and Rotary Teeth I 3.38 4.3F

Release Armature Pin Position 3.39 4.39

Clearance Between Release Armature Pin and 3.40 4.40
Double Dog

Application of P-290471 Attachable Stop to 3.41 4.41
Release Magnet

Electrical Requirements 3.42 4.42



SECTION 030-705-702

2. APPARATUS

2.o1 List of Tools, Gauges, Materials, and
Test Apparatus: The following list of tools,

gauges, materials, and test apparatus is required for
the completion of the requirements and adjusting
procedures on this section.

TOOLS

-116B

417.A

418A

51OC

556A

563A

564A

.56,5A

566.4

581A

$.4T-7119

.4T-7860

AT-7825

AT-7825

KS-632(I

KS-6854

KS-62.57

*K S-766,5

KS-7782

R-1681

DESCRIPTION

Spring adjuster

1/4- and 3/8-inch open double- end
flat wrench

5/16- and 7/32-inch open double-
end flat wrench

Portable lamp [equipped with
561A tool (straight tip) and 562B
tool (offset tip) and W2BL (48V)
cord]

7/32-inch double-end offset socket
w-rench

90-degree offset screwdriver

45-degree offset screwdriver

90-degree offset screwdriver

45-degree offset screwdriver

25/64-inch flat open-end wrench

C Socket Wrench4

B long-nose pliers

3-inch C screwdriver

4-inch E screwdriver

Orange stick (2 required)

3-1/2 inch screwdriver

3/8-inch straight socket wrench

Smooth jatv pliers (48.5A)4

Parallel jaw pliers

,5/16-inch straight socket wrench

TOOLS

R-2739

—

—

—

P-220366

—

GAUGES

62B

79B

92A

92P

92S

117A

KS-6909

KS-6938

R-80223

MATERIALS

KS-2423

KS-7860

TEST APPARATUS

35-Type

DESCRIPTION

Double-end offset screwdriver

Double-dog adjuster, Automatic
Electric Company (.4ECO) H-7067

Armature adjuster, AECO H-
13398-1

Switch supporting fixture, AECO
H-26221

Dental mirror

6-inch straight tweezers, Ameri-
can Piano Supply Co, No. 91 (or
equivalent)

0-700 gram gauge

0-1000 gram push-pull tension
gauge

O.010-inch nonmagnetic offset
thickness gauge

0.003-inch nonmagnetic offset
thickness gauge

0.002-inch nonmagnetic offset
thickness gauge

0.006- and 0.008-inch double-end
thickness gauge

Thickness gauge nest

Thickness gauge nest

Thickness gauge

Cleaning cloth

Petroleum spirits

Test set

Page 6
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1SS 12, SECTION 030-705-702

3. REQUIREMENTS

3.01 Cleaning and Lubrication: When require-
ments call for cleaning and lubrication, the

parts shall be cleaned in accordance with Section 069-
501-801 and lubricated in accordance with Section
030-705-706.

3.02 Position of Adjusting Screws: At the
time of turnover to the telephone company,

check the position of the adjusting screws in accor-
dance with (a) and (b).

(a) The following adjusting screws, as finally ad-
justed, shall have at least one unused thread

available for future adjustments in either direc-
tion:

(1)

(2)

(3)

(4)

Rotary pawl guide

Release armature pin

Release armature adjusting screw

Rotary armature backstop screw.

(b) The vertical and rotary armature spring ad-
justing screws, as finally adjusted, shall pro-

trude from the frame by a maximum of 3/4 inch.
(TT;t dimension includes the head. ) Gauge by

3.o3 Freedom of Shaft to Return to Vertical
Norma] (197-Type Switches Only): The shaft

shall restore vertically by its own weight from rest
at any rotary normal position with the pressure of
the vertical off-normal springs removed. Gauge by
sight and feel.

Note: This requirement is met if the shaft
restores to normal when raised to the tenth
level and allowed to slowly follow as a support-
ing finger is low’ered beneath it. On switches
equipped with normal post springs, rotary off-
normal springs, and/or a commutator wiper,
remove the pressure of these springs also. On
switches not equipped with release links, manu-
ally operate the release armature while check-
ing for this requirement.

REQUIREMENTS FOR ROTARY MECHANISM

3.04 Rotary Dog Alignment: The stopping face
of the rotary dog (Fig. 1, location A) shall en-

gage approximately flat with the radial face of the
rotary teeth. This requirement shall be met with the
shaft on the fifth rotary step of the ninth bank level.
Gauge by sight.

Fig. 1—Rotary Dog Alignment

3.05 Rotary Armature Play: The rotary arma-
ture (Fig. 2, location A ) shall not bind, and the

vertical play of the armature shall not exceed 0.003
inch. Gauge by sight and feel.

.L RY
-T NC

RY
RE

RY
ET

Fig. 2—Parts Associated With Rotary Magnet

Page 7
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SECTION 030-705-702

3.06 Rotary Paw] Spring: On switches
equipped with a rotary pawl spring having a

single loop at one end, the opening in this loop (Fig.
3, location A) when attached to the rotary pawl shall
not exceed 5/64 inch. Gauge by sight.

$Note: This requirement does not have to be
checked unless the switch has been dismounted
and dismantled for other reasons or its perfor-
mance indicates a problem.t

3.07

feel

3.08

tion:

(a)

Rotary Pa WI Play: The rotary pawl (Fig. 3,
location B) shall be free from bind. Gauge by

Vertical Position of Rotary Arms ture:
With the rotary armature in its normal posi-

The rotary armature (Fig. 3, location C) shall
overlap the end of the backstop screw by a

minimum of 2/3 the diameter of the end of the
screw. Gauge by sight.

(b) The rotary pawl (Fig. 3, location D) shall en-
tirely overlap the end of the rotary pawl guide.

Gauge by sight.

ROTARY (B)
ARMATURE

% / .ROTARY PN4L

ROTARY TCP

BACKST

Fig. 3—$Rotary Armature and Associated Parts~

3.09 Rotary Pawl Alignment: To check the ro-
tary pawl alignment, proceed as follows:

Note; Before checkin~ the following require-
ments, remove the lubricant from the rotary
ratchet using a KS-2423 cloth moistened with
KS-’786O petroleum spirits. After the require-
ments have been met, relubricate the parls as
covered in Section 030-705-706.

Warning: When checking for any re-
quirement ts involving the electrical oper-
ation of the vertical, rotary, and release
magnets, do not operate these magnets
more often than necessary. Repeated or
prolonged opera tion causes the magnet
tempera ture to rise sufficiently to ad-
versely affect the checking of some re-
quirements. The final check of such
requirements shall be made when the
magnet temperatures are not apprecia-
bly above room temperature.

(a) Iyhen the rotary armature is operated manu-
ally, after the rotary magnet has been electri-

cally operated and released, the actuating surface
(beveled surface) of the paw-1shall align itself \vith
the outer edge of the radial face of the tooth as the
paw’1 begins to rotate the shaft from the rotary
normal position (Fig. 4, location A ). This require-
ment shall be checked in the pcjsitions indicated in
Table B. To check this requirement, use a P-220366
dental mirror and proceed as follo~vs.

r VCR TICAL TEETH (A)—,

t

IF
(A)

z-ROTARY PAWL

~SEVELLED SURFACE

1! ~T

I THESE TWO LINES

I ‘ SHOULO BE PARALLEL
~ ,11’

i i ,l~;~

4-?4
111

–OUTER EOGE OF RADIAL

~1 FACE OF 100TH

L SHAFT

AL IGNEO MISALIGNED

Fig. 4—illustrating Rotary Pawl Aligned and Misaligned

With Respect to the Outer Edge of the Radial

Face of the Tooth
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1SS 12, SECTION 030-705-702

TABLE B

VERTICAL POSITION OF SHAFT

197-TYPE SWITCHES

ARRANGED TO TAKE

I 98-

10 10 VERTICAL 5 VERTICAL TYPES

CHECK STEPS STEPS (SEE NOTE)

View Shaft held between the first Oper-
from and second levels so that sting
top of the top edge of the rotary Level
ratchet pawl is slightly above the

ratchet teeth.

View Ninth Level Fifth Level Oper-
from (See Note) sting
bottom Level
of
ratchet

L

Note: This requirement (on 198-type switches and
on the fifth level of 197-type switches arranged to
take five vertical steps) does not have to be checked
unless the switch is dismounted and dismantled, or
the performance indicates a problem.

(1) When viewing the alignment of the pawl
from the top, hold the mirror in a vertical

position and insert it under the vertical paw]
from the left of the shaft. (To do this, it will be
necessary to raise the vertical paw] so the mir-
ror can be inserted under it. ) Then rest the back
of the mirror against the switch casting and
rest the mirror handle on the rotary pawl guide
mounting bracket. Check the alignment of the
pawl by sighting between the mounting bracket
and the vertical pawl guide. Partially operate
the rotary armature manually several times to
aid in determining the position of the rotary
pawl with respect to the rotary tooth.

(2) When viewing the alignment of the pawl
from the bottom, insert the mirror from the

left of the shaft so that it is behind and slightly
to the left of the shaft. Rest the mirror against
the bottom and vertical portion of the switch
casting, inclining the mirror at an angle of ap-
proximately 30 degrees to the horizontal. Check

the alignment of the pawl by sighting into the
mirror to the left of the shaft. Partially operate
the rotary armature manually several times to
aid in determining the position of the rotary
pawl with respect to the rotary tooth.

(b) When the rotary armature is operated manu-
ally, after the rotary magnet has been electri-

cally operated and released, with one corner of the
pawl edge touching the cylindrical surface of the
hub (Fig. 5, location A), an 0.003-inch feeler gauge
(92P) shall not enter between the other corner and
the hub.

(c) The edge of the paw] shall touch the cylindri-
cal surface of the hub at both the top and bot-

tom corners. These requirements shall be checked
on the eleventh rotar}- step of the ninth level (or
fifth level on switches arranged to take five verti-
cal steps) and on the operating level on 198-type
switches. This requirement is considered met if
satisfactory alignment can be obtained by shifting
the loop of the pawl spring.

Page 9
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SECTION 030-705-702

3.10 Rotary Magnet Position: To check the
rotary magnet position, proceed as follows:

$ Warning: When checking for any re-
quirements involving the electrical oper-
ation of the vertical, rotary, and release
magnets, do not operate these magnets
more often than necessary. Repeated or
prolonged operation causes the magnet
temperature to rise sufficiently to ad-
versely affect the checking of some re-

quirements. The final check of such
requirements shall be made when the
magnet tempera tures are not apprecia -
bly above room tempera ture.~

(a) With the rotary magnets electrically operated,
there shall be a space between the stopping

face of the rotary dog and the radial face of the
rotary tooth (Fig. 6, location A) in accordance with
position requirements shown in Table C.

Note: This requirement shall be met on one
of the second to the tenth teeth of the first level,
using the KS-6909 gauge, as shown in Fig. 7.
(See requirement 3.13 for first tooth adjust-
merit. )

(b) With the rotary magnets electrically operat-
ed, the rotary armature shall strike both mag-

net cores. This requirement is met if, when the
armature is in contact with one core, the gap be-
tween the armature and the closest point on the
other core does not exceed 0.002 inch. Place the
0.002-inch blade of the KS-6909 gauge between the
armature and one of the rotary magnet cores so
the gauge completely covers the core; then ener-
gize the rotary magnets. The gauge should be
tight. Repeat the check on the other rotary mag-
net. The gauge should also be tight.

ROTARV

<,Z\’/._;M”lDEDE
BACKSTOP SCREW

ALIGNED

Fig. 5 —Illustrating Rotary Pawl Aligned and Misaligned

With Cylindrical Part of Shaft Hub

TABLE C

ROTARY MAGNET POSITION REQUIREMENTS

MIN MAX

REQUIREMENT (INCH) (INCH)

I Test 0.005 0.012
Readjust 0.006 0.011 I

3.11 Rotary Pa W1 Frontstop Position: With
the rotary magnets electrically operated on

the first, fifth, and tenth rotary steps of the fifth
level, the clearance between the rotary pawl and the
rotary pawl frontstop (Fig. 6, location B) shall be in
accordance with position requirements shown in
Table D.

I Page 10



1SS 12, SECTION 030-705-702

I

TABLE D

ROTARY PAWL

FRONTSTOP POSITION REQUIREMENTS

MIN MAX

REQUIREMENT INCH INCH

Test * 0.008

Readjust 0.002 0.006?
0.008$

* Paw] shall not touch frontstop.

~ Maximum clearance at two check points.

$ Maximum clearance at third check point.

(a)

tip.

(b)

(c)

Gauge the minimum test value by sight using
the ~lOC portable lamp with the 562B offset

Use the 92S gauge for minimum readjust and
117A gauge for all maximum values (Fig. 8).

Check the minimum test requirement by ob-
serving for light between the pawl and

frontstop with the tip of the lamp behind the
frontstop.

~ROTARY PAWL
~ FRO NT STOP

I

ROTARY
PAw L

Q

&

(
[

(BJ
NINTH TOOTH

p

—RAOIAL FACE

w
OF TO OTl-

ROTARY 00G,:’; /,//
~, ,

(A)
ROTARY ~FIRST TOOTH
RATCHET

Fig. 7—Method of Checking the Clearance Between the

Stopping Face of the Rotary Dog and the Radial

Face of the Rotary Tooth

ROTARY PAWL
FRO NTSTOP —\

\ j~j,y

,-\___ -

Fig. 8—Method of Measuring the Clearance Between the

Rotary Pawl and Rotary Pawl Frontstop

3.12 Rotary Pa WI Guide Position: With the
switch on the indicated rotary steps (Fig. 9 )

and with the rotary armature operated manually and
sufficiently to bring the rotary pawl into contact
with a rotary tooth, the tip of the pawl shall strike
the flank of the tooth within the locations indicated
in Table E before the pawl engages the radial face of
the preceding tooth.

Fig. 6—Position of Rotary Magnet and Rotary Pawl

Frontstop
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SECTION 030-705-702

TABLE E

ROTARY PAWL GUID~ POSITION REQUIREMENTS

PAWL TIP

SHALL STRIKE

TOOTH IN WITH SWITCH

LOCATION ON

REQUIREMENT (SEE NOTE) ROTARY STEP POSITION

Test A 1, 5, 9 (any two
of these rotary
positions)

c At third rotary
position (1, 5,
or 9)

Readjust B 1, 5, 9 (any two
of “these rotary
positions)

A At third rotary
position (1, 5,
or 9)

.Yote: See Fig. 9 for location.

3.13

Note 1: This requirement shall be checked
on the first and tenth levels (or first and fifth
levels on switches arranged to take five vertical
steps ) and on the operating level on 198-type
switches. Use the P-220366 dental mirror to
check the requirement on the tenth level.
Gauge by sight.

Note 2: With the shaft up one vertical step
and in one rotary step, the rotary pawl shall
enter the rotary ratchet just behind the ninth
tooth and slide along the flank of the tenth
tooth when the rotary armature is operated
manually. This condition gives the proper angu-
lar relation between the rotary pawl and rotary
ratchet teeth and will provide 11 rotary steps of
the shaft. Figure 6 shows the rotary pawl en-
gaging the ninth tooth.

Normal Pin Position: When the rotary
armature is operated manually and suffi-

ciently to bring the rotary pawl into contact with the
rotary tooth with the shaft at rotary normal, the ro-
tary paw] tip shall strike the flank of the tooth (Fig.

9, location A ) before it strikes the radial face of the
preceding tooth. This requirement shall be checked
on the first and tenth levels. Gauge by sight using the
P-220366 dental mirror.

Note 1: In checking the requirement as a
test requirement, the shaft spring bracket may
or may not be held against the left side of the
normal post.

Note 2: In checking the requirement as a
readjust requirement, the shaft spring bracket
shall be held against the left side of the normal
post.

OUTER EDGE
—–— ROTARY PAw1

““:WLFAC
(c) ‘\

—-BASE OF NOTCH
.

3/4 DISTANCE

1
‘> ) “F(B)

FROM BASE OF

JNOTCH TO OUTER

EOGE OF FLANK
I

-—1/2 DISTANCE

FROM BASE OF

(A) — NOTCH TO OUTER

EDGE OF FLANK
2/3 DISTANCE FROM i

BASE OF NOTCH TO
OUTER EDGE OF F. AN K--

Fig. 9—Position of Rotary Pawl as It First Strikes the Ro-

tary Ratchet

3.14 Rotary Armature Backstop Screw Po-
sition: With the rotary armature against its

backstop screw (Fig. 3, location E), the rotary pawl
shall clear the rotary teeth as the shaft slo~vly re-
stores to rotary normal from the last rotary step of
the first, fifth, and tenth levels, but this clearance on
the fifth level shall not exceed 0.016 inch. Use the
KS-6909 gauge.

3.15 Rotary Arms ture L’noperated Core
Gap: With the rotary armature unoperated,

the gap between the armature and the closer magnet
core at the closest point shall be a maximum of 0.029
inch at turnover and after turnover. This require-
ment need be met only when the switch fails to func-
tion properll- on the operating tests after all the
associated relays and switch parts have been checked
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1SS 12, SECTION 030-705-702

and readjusted, if necessary, to meet their require-
ments. Use the KS-6938 gauge.

3.16 Shaft Spring Bracket Position: To check
the shaft spring bracket, proceed as follows:

(a) Switches Having Cam-Operated Nor-
mal Post Spring Assemblies: With the

shaft at vertical normal (Fig. 10), the shaft spring
shall have sufficient downward pressure so the
shaft spring bracket restores against the normal
pin clamp when released from its maximum verti-
cal position. Gauge by sight and feel.

Note: To check this requirement, compress
the shaft spring as far as possible against the
shaft spring cap by lifting the shaft spring
bracket by hand. Then release the shaft spring
bracket and see that it restores against the nor-
mal pin clamp.

(b) Switches Having Spring Cup Assem-
blies Per Fig. 11 Only: }Yith the shaft

spring bracket held against the spring cup, (Fig,
11, location A), the shaft spring bracket shall clear
the normal pin clamp. Gauge by sight.

SPRING CUP
1 ~ ‘ORMAL ‘0s7

SET

FT SPRING BRACKET

(A)
NORMAL PIN

- NORMAL PIN CLAM’

Fig. 11—Spring Cup and Associated Parts

e-”MQlwM. WY S$%?ms

Fig, 10—Normal Post Springs Operated by Normal Post

Cam and Rubber Rollers

3.17 Shaft Spring Tension: To check the shaft
spring tension, proceed as follov-s:

(a) Assemblies Per Fig. 11 and 12: l~ith the
shaft at the first bank level and the double dog

engaging the ratchets, the shaft spring tension
shall be sufficient to restore the shaft to rotary
normal against the force specified in Table F ap-
plied to the radial face of the first rotary tooth
after the shaft has been rotated slightly from its
rotary normal position. Use the 7913 gauge.

TABLE F

SHAFT SPRING TENSION

NO. OF BANK

WIPERS ON SWITCH APPLIED FORCE

2 Min 300 grams
3 Min 450 grams
4 Min 5,50 grams

Note: Before checking this requirement,
open the circuit to the release magnet as de-
scribed under make-busy information in Ser-
tion 030-705-701.

(b) On switches equipped with a commutator,
block the commutator \viper by means of a

KS-6320 orange stick to ensure that the ~viper does
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SECTION 030-705-702

not touch the commutator while the requirement
is being checked; then proceed as follows:

(1) Where the 79B gauge is equipped with a
stop, set the stop below the minimum value

specified so when the indicator is at the mini-
mum value it just clears the stop.

(2) Step the switch either manually or electri-
cally.

(3) Holding the gauge with the right hand,
apply the tip to the radial face of the tooth

just back of the rotary dog at a point below it,
as shown in Fig. 13.

Fig.

(4) While holding the gauge just above the
minimum value, rotate the shaft toward the

first rotary position by placing the thumb of the
left hand against the right side of the normal
pin clamp screw with the index finger on the top
of the shaft.

(5) After the shaft has been rotated slightly
(but not sufficiently for the wipers to touch

the insulators or bank contacts), remove the left
hand from the shaft and
stores to rotary normal

note that the shaft re-
without the indicator

Fig. 13—Method of Measuring Shaft Spring Tension With

the 79B Gauge

(c) Assemblies per Fig. 12 Only: The shaft
spring shall not be wound more than 2-3/4

turns, one turn being considered a 360-degree rota-
tion of the spring cap.

(d) Assemblies per Fig. 11 Only: The spring
shall not be wound more than 3-1/2 turns, one

turn being considered a 360-degree rotation of the
spring cup. Gauge by sight.

REQUIREMENTS FOR VERTICAL MECHANISM (197-Type

Switches Only)

touching the stop.
3.18 Vertical Pa WI Play: The pawl shall not

bind nor have end play greater than 0.008 inch,
(Fig. 14, location A). Use the lK!3-6909 gauge.

SHAFT

‘pR’”GcApMrNORMAL ‘Os’

I$!g
SHAFT SPRING

SHAFT ‘:- :
SPRING .-

BRACKET
BEARING 5tiAFT ExTENSION

SLEEVE

! ~$~ ~SHAFT SPRING

-) 5.1.. ❑ RAc KET

X4-w
---, .

~2~_ <
NORMA. PIN

-~ ~}{ ‘“-_;};<
NC Rk44_ ‘IN

J’
—NORMAL PIN CLAMP

CLAMP SCREW

2—Helical-Type Shaft Spring and Associated Parts

3.19 Vertical Armature Play: The vertical
armature shall not bind nor have a sideplay

greater than 0.016 inch (Fig. 14, location B). use the
KS-6909 gauge.

3.20 Vertical Pa WI Spring: On switches
equipped with vertical paw-l springs having a

single loop at one end, the opening in this loop, when
attached to the vertical pawl, shall not exceed 0.078
inch (Fig. 14, location C). Use the KS-693t? gauge.

3.21

$lVote: This requirement does not have to be
checked unless the switch has been dismounted
and dismantled for other reasons, or its perfor-
mance indicates a problem.4

Vertical Pa W1 Position: With the ~awl
resting on the shoulder of the vertical ratchet

above the top tooth (Fig. 15, location A), both corners
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rCLAMPING SCREW

LOCKING CAPn

3.22 Clearance Bet ween Vertical Pa WI Fin-
ger and Vertical Pa WI Guide: Just as the

shaft starts to move vertically under control of the
vertical armature (Fig. 16, location A ), the clearance
between the vertical paw] finger and the vertical

n
~ ‘~, I ~, pawl guide shall be a minimum of 0.007 inch to test

VERTICAL
PAWL

(A)- (CI

vERTICAL AR&4 ATURE

Fig. 14—Vertical Magnets

k——-
(B)

and Associated Parts

formed by the arc at the pawl tip shall touch the pe-
riphery of the shoulder in some one position of the
pawl permitted by the sideplay of the vertical arma-
ture and pawl. This requirement should be gauged by
sight using the 51OC portable lamp with the 516A
straight tip.

lVote: To check the vertical pawl position,
raise the vertical paw] finger from the vertical
pawl guide. At the same time, operate the verti-
cal armature manually so the pawl tip will ride
on the outside surface or periphery of the verti-
cal ratchet shoulder, as shown in Fig. 15. Check
the requirement by moving the armature and
paw-l to the left or right, as required, as far as
the vertical armature and pawl sideplay will
permit.

(A)

VERTICAL PATCHET ~ OVERTHROW

SHOULDER

[lb

sTOP

—t
! ‘1,’ “

PERIPHERY

J

OF SHOULDER
‘.h

.,

FIRST (TOP) , ~.-’ :1’ .;

TO OTI- — k.,’ .i
...,,

_vERTICAL PAWL

Fig. 15—Position of Vertical Pawl and Method of Check-

ing Vertical Pawl Position

and a minimum of 0.010 inch to readjust. Use the
KS-6909 gauge.

Note: This requirement shall be checked
when the switch is stepped manually from the
fifth level.

0“

VE
PA

VE
PA

Fig. 16—Relation of Vertical Pawl to Vertical Ratchet

3.23 Clearance Bet ween Vertical Pa WI and
Vertical Teeth: With the vertical armature

released, the vertical pawl shall clear all \’ertical
teeth (Fig. 17, location A). On switches that are ar-
ranged to take ten vertical steps, the pawl shall also
clear the top of the rotary ratchet (Fig. 17, location
B) when the shaft is up ten steps. Gauge by sight.

3.24 Double-Dog Play: The double dog shall not
bind nor have vertical play (Fig. 18, location

A) greater than 0.002 inch. Check the minimum value
b}- sight and feel and the maximum value with the
92S gauge. To detect bind in the double dog, remet-e
the pressure of the double-dog spring and the release
link from the double dog.

3.25 Verticai Magnet Position: To check the
position of the vertical magnet, proceed as fol-

lows.
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vERTICAL

vERTICAL

ROTARY R

TOOT (A)

PAWL

(B)

ATCHE

Fig. 17—Clearance Between Vertical Pawl and Vertical

Teeth

,vERTICAL RATCHET

ST

00
FRONT SURFACE
OF STATIONARY

DOG

ARY RATCHET

Fig. 18—Dowble Dog and Associated Parts

Warning: When checking for any re-
quirements involving the electrical oper-
ation of the vertical, rotary, and release
magnets, do not operate these magnets
more often than necessary. Repeated or
prolonged opera tion causes the magnet
tempera ture to rise sufficiently to ad-
versely affect the checking of some re-
quirements. The final check of such
requirements shall be made when the
magnet temperatures are not apprecia-
bly above room tempera ture.

(a) Minimum: With the vertical magnets elec-
trically operated and the double dog held away

from the ratchet (Fig. 14, location D), there shall

be vertical movement of the shaft when a force
sufficient to take up any vertical pawl bearing play
is applied to the shaft alternately in an upward
and downward direction. This requirement shall
be checked with the shaft on the first, fifth, and
tenth levels. Gauge by feel.

(b) Maximum: With the vertical magnets elec-
trically operated and the shaft raised by hand

so the vertical pawl is resting against the casting
(overthrow stop), the gap between the top of the
vertical dog and the undersurface of the vertical
tooth (Fig. 19, location .4 lshall be a maximum of
0.010 inch. This requirement shall be checked with
the shaft on the first, fifth, and tenth levels. Use
the 92.4 gauge.

Note: To check this requirement, attempt to
insert the gauge between the top of the vertical
dog and the undersurface of the vertical tooth.
as shown in Fig. 20. The gauge should not enter.
or if it does enter, it should be tight.

(c) With the vertical magnets electrically operat-
ed, the vertical armature shall strike both

magnet cores. This requirement is met if, when the
armature is in contact with one core, the gap be-
tween the armature and the closest point on the
other core does not exceed 0.002 inch. Use the
KS-6909 gauge.

Note: To check for this requirement, place
the gauge between the armature and one of the
vertical magnet cores so the gauge completely
covers the core; then energize the \’ertical mag-
nets. The gauge should be tight. Repeat the
check on the other vertical magnet. The gauge
should also be tight.

3.26 Vertical Arms ture Unoperated Core
Gap: \Vith the vertical armature

unoperated, the gap between the armature and the
closer magnet core at the closest point shall he a max-
imum of 0.040 inch at turnover and after turnover.
This requirement need be met only when the s~vitch
fails to function properly on the operating tests after
all the associated relays and s~vitch parts have been
checked and readjusted, if necessary, to meet their
requirements. Use the KS-6938 gauge.

3,27 Horizontal Alignment of Vertical Dog:
Jvith the shaft at rotary normal and w-ith the

vertical dog engaging the vertical ratchet, the entire
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‘4
DOUBLC DOG SPRING

(A)

vERTICAL 00G

V~RTCAL ‘ATCHCT+~
NOTCHES IN

‘\
0{

-LA ‘
~ROTARY 00G

Fig. 19 — Horizontal Alignment of Vertical Dog

width of the tip of the vertical dog shall be within the
notches in the teeth (Fig. 19, location A) as the shaft
is moved vertically. To test and readjust the horizon-
tal alignment of the vertical dog, proceed as follows:

(a) Test: To meet the requirement, the shaft
spring bracket may or may not be held against
the left side of the normal post. Gauge by
sigh t.

(b) Readjust:
shaft spring
left side of
sigh t.

To meet the requirement, the
bracket shall be held against the
the normal post. Gauge by

Warning: When checking for any re-
quirements involving the electrical oper-
ation of the vertical, rotary, and release
magnets, do not operate these magnets
more often than necessary. Repeated or
prolonged operation causes the magnet
tempera ture to rise sufficiently to ad-
versely affect the checking of some re-
quirements. The final check of such
requirements shall be made when the
magnet temperatures are not apprecia-
bly ahove room temperature.

3,28 Vertical Alignment of Vertical Dog:
With the vertical magnets electrically oper-

ated and the shaft at rest, the vertical dog shall drop
all the way in (Fig. 21, location A) as limited by re-

CASTING

%

I (ovERTHROw sTo P)

92A GAuGE

%=::L

‘@+&Xl

Fig. 20—Method of Checking Vertical Magnet Position

quirement 3.29 on all levels after the double dog is
pulled free from the vertical ratchet and then al-
lowed to restore slowly. When the armature is re-
leased, the vertical dog shall not allow a drop in the
shaft, on at least one level, of more than 0.003 inch.
This requirement shall be checked with the play be-
tween the lower lug of the double dog and the casting
taken up in the downward direction. Use a KS-
6909 gauge.

Note: JVhen a switch is received in the field,
the vertical dog may have been adjusted so it
rubs slightly on the underside of the vertical
ratchet teeth. This may cause a slight rise in the
shaft as the dog drops in, which is considered
satisfactor}-.
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3.29 Depth of Engagement of Vertical Dog:
With the shaft at rotary normal and the ro-

tary dog engaging the rotary ratchet(Fig. 21, location
A), it shall be possible to raise the shaft without mov-
ing the vertical dog, but the dog shall move when the
rise of the shaft exceeds 0.010 inch. To test and read-
just the depth of the engagement of the vertical dog,
proceed as follows:

(a) Test: To meet the requirement, the shaft
spring bracket may or may not be held against

the left side of the normal post.

(b) lZeadjust:To meet the requirement, the shaft
spring bracket shall be held against the left

side of the normal post.

Note: This requirement shall be checked on
the first, fifth, and ninth ~evels using the 92A
gauge. To check this requirement, insert the
gauge between the top of the vertical dog and
the undersurface of the vertical tooth, as shown
in Fig. 22.

—STATIONARY 00C

(A)

* 00 IJSLC DOG
SPRING

\ VCRTICAL
00G

8-ROTARY 00G

Fig. 21 —Depth of Engagement of Vertical Dog

3.30 Horizontal Alignment of Stationary
Dog: With the play between the shaft spring

bracket and the left side of the normal post taken up
by applying a light pressure to the shaft spring
bracket near the normal post, the following require-
ments shall be met.

/s-. -.1
\

92A
GAUGE

VERTICAL
DOG

Fig. 22—Method of Checking the Depth of Engagement

Between the Beveled Surface of the Vertical

Tooth and the Vertical Dog

(a) The front surface of the stationary dog shall
clear the vertical ratchet shoulder (Fig. 23,

location A) and the vertical teeth when the shaft
is moved from vertical normal to the tenth level,
but this clearance at the closest point shall be a
maximum of 0.004 inch. Use the KS-6909
gauge.

(b) There shall be no bind between the stationary
dog and the lowest vertical tooth as the shaft

is moved to its uppermost position. Gauge by
feel.

3.31 Vertical Alignment of Stationary Dog:
To check the vertical alignment of the station-

ary dog, proceed as follows:

(a) The stationary dog shall not cause any rise nor
permit more than a perceptible (0.003 inch)

drop of the shaft as it steps in-on the fifth level.
Use a KS-6909 ga uge.

(b) With the rotary magnets electrically operated
to step the shaft from rotary normal to the

first rotary step, the stationary dog shall support
the shaft so the vertical dog will enter the vertical
ratchet up to full engagement of the rotary dog
with the rotary ratchet tvhen the double dog is
pulled away from the shaft and allowed to restore
slowly. This requirement shall be met on all levels
with the play between the lower bearing of the
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Fig. 23—Horizontal Alignment of Stationary Dog

doubledogandthe castingtakenupin adownward
direction. Gauge by sight.

3.32 Depth of Engagement of Stationary
Dog: To check the depth of ‘engagement of

the stationary dog, proceed as follows:

(a) With the shaft on the second rotary step of the
first, fifth, and tenth levels and the double dog

disengaged from the shaft, it shall be possible to
move the shaft vertically, but this movement shall
not exceed 0.010 inch. Gauge the minimum value
by feel and the maximum value with the 92A gauge
as described in (c). (See Fig. 24, location A.)

(b) On all other rotary steps of the first, fifth, and
tenth levels, the shaft shall not bind. Gauge

by sight and feel as described in (c).

1ss 12, SECTION 030-705-702

/

VERTICAL
RATCHET SHOULDER

/
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E DOG
G
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DOG

CAL 00G

I \llll~RoTARy DOG
II;j,’

,!

Fig. 24—Relation of Stationary Dog to the Vertical

Ratchet

(c) To check for this requirement, open the circuit
to the release magnet as described under

make-busy information in Section 030-705-701 and
proceed as follows:

(1) Raise the shaft to the desired level with the
index finger of the left hand placed under

the shaft below the bottom wiper assembly.

(2) Rotate the shaft between the thumb and
index finger of the right hand placed

against the right side of the normal pin clamp
screwhead and on the top of the shaft, respec-
tively, as shown in Fig. 25.

(3) When the shaft has been rotated to the
proper position, it may be steadied there by

placing the middle finger of the right hand on
the normal pin.

(4) With the shaft held in this position, the
support originally afforded by the left hand

may be removed and the three fingers of the
right hand used to apply gentle up and down
movement to the shaft. Observe that there is
some movement of the shaft before the diagonal
surface of the stationary dog and vertical
ratchet contact each other.

(5) When these diagonal surfaces just touch
each other, the 92A gauge should not be able
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to enter (or should be tight when inserted) be-
tween the upper edge of the stationary dog and
the undersurface of the vertical tooth.

Fig. 25 —Method of Raising Shaft

3.33 Vertical Armature Spring Position:
(Only l’ertical armature springs not ha~’ing a

semicircular section cut out on the side nearest the
release armature. ) There shall be a clearance be-
tween the vertical armature spring and the release
armature in its operated position. Gauge by sight.

REQUIREMENTS FOR VERTICAL MECHANISM ( 198-Type

Switches Only)

3.34 Clearance Between Vertical Dog and
Vertical Ratchet: The vertical dog shall

not touch the vertical ratchet at any point. Gauge
by sight.

3.35

10IVS:

(a)

Position of Stationary Dog: To check the
position of the stationary dog, proceed as fol -

\Vith the shaft at normal, the stationary dog.
shall engage the vertical tooth by not less than

half the thickness of the dog and not more than the
total thickness of the dog. Gauge by sight.

(b)With the switch on the second rotary step (Fig.
24, location A ) and with the double dog

held away from the shaft, it shall be possible to
more the shaft vertically, but this movement shall
not exceed 0.010 inch.

There shall be freedom from bind on all other rotary
steps. Gauge the maximum value with the !?2.4gauge
and the minimum value by feel as follows:

(1) Lift the shaft, as shown in Fig. 25, and ro-
tate the switch to the second rotary step.

(~) Jfeasure the yertica] movenlent of the shaft

by inserting the 92.4 gauge bet~veen the
upper edge of the stationary dog and the under-
surface of the vertical tooth.

REQUIREMENTS FOR DOUBLE-DOG SPRINGS

3,36 Alignment of Double-Dog Spring: The
double-dog spring (Fig. 19, location B) shall be

free from irregular bends or excessive bo~ving, and
the center line of its broad surface shall be approxi-
mately parallel with the shaft. Gauge b~’ sight.

3.37 Double-Dog Spring Tension: \!’ith the
release magnet electrically o~wrated, the ten-

sion of the double-dog spring shall he a minimum of
300 grams, and a maximum of 4,50 grams to test and
readjust. LTse the 62B gauge.

Note: To check for this requirement. ap~)l~
the gauge at an angle, as sho\vn in Fig. 2%, so
only the heel of the tang contacts the spring just
shove the doLlble do~,

REQUIREMENTS FOR RELEASE MECHANISM

3.38 Clearance Between Rotarj. Dog and
Rotary Teeth: Ther(~ shall be a clearanccj
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k DOUBLE DOG SPRING

I/
GAUGE TILTED SO

THAT TANG CONTACTS

d DOUBLE DOG SPRING

1

ONLY AT POINT

IMMEDIATELY ABOVE

. VERTICAL DOG

&- 62B GAUGE

Fig. 26—Meosurement of C)ouble-Dog Spring Tension

between the tipof the rotary dog and thetip of the
rotary teeth (Fig. 27, location A) on each step of the
fifth level of the following switches:

(a) The 197-type switches, equipped with release
links, should have a minimum ofO.030 inch

and a maximum of 0.045 inch with the double dog
engaged in the release link. Use the R-80223 gauge,
as shown in Fig. 27.

(b) The 197-type switches, not equipped with re-
lease links, should have a minimum of 0.030

inch and a maximum of 0.045 inch with the release
magnet electrically operated. Use the R-80223
gauge, as shown in Fig. 27.

(c) The 1%-type switches should have a minimum
of 0.030 inch with the release magnet electri-

cally operated. Use the R-80223 gauge, as shown in
Fig. 27.

3.39 l?elease Armature Pin Position: (Only
197-type switches having release links. ) To

➤TIP OF ROTARY
TOOTH

/_bi\~~~RY

u

.—– — —

t.-(A)

/{

/ yR-S0223 GAUGE
,,

LJ

Fig. 27 —lllustroting Requirement for Cleorance Between

Rotory Dog and Rotary Tooth

check the position of the release armature pin, pro-
ceed as follows:

Warning: When checking for any re-
quirem en ts involving the electrical oper-
a tion of the vertical, rotary, and release
magnets, do not operate these magnets
more often than necessary. Repeated or
prolonged opera tion causes the magnet
temperature to rise sufficiently to ad-
versely affect the checking of some re-
quirements. The final check of such
requirements shall be made when the
magnet temperatures are not apprecia-
bly above room tempera ture.

(a) With the release armature at rest in its elec-
trically operated position, the release arma-

ture pin (Fig. 28, location A ) shall hold the double
dog so the release link drops completely over the
double dog release tooth. Check the requirement as
covered in (c).

(b) With the release magnet electrically energized
against a 0.006-inch gauge inserted bet~veen

the release armature and the closest point on the
core and with the armature at rest in its normal
position with relation to the release magnet brac!-i-
et, the release link shall not latch the double dog.
Use the KS-6909 gauge. Check the requirements as
described in (c).

Note: It will be satisfactory to push the ar-
mature against the release magnet bracket in
order to meet this requirement. Take care when
doing this not to disturb the side~vise position
of the armature.
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(cl Requirements (a) and (b) shall be checked
after the release magnet has been electrically

energiz~~d, de-energized, and again electrically
energized. With the release magnet electrically re-
energize, check (a) and (b) by raising the release
link \vith a KS-6320 orange stick. In (a), note that
the release link drops completely over the double-
dog release tooth when the orange stick is re-
moved. In (b), note that the release link does not
drop orer the double-dog release tooth when the
orange stick is removed.

3.4o Clearance Between Release Arms ture
Pin and Double Dog: The clearance be-

t~veen the double dog and the end of the release arma-
ture pin shall be between 0.060 inch minimum and
0,120 inch maximum. Use the R-t30223 gauge.

Note: This requirement shall be met with the
shaft on the first rotary step of the first bank
level, with the rotary dog resting on the rotary
ratchet, with the release magnet de-energized,
and with the release armature resting against
the shoulder of the release magnet bracket.

RELEASE
E

w

I
DOUBLE OOG—

3.41 Application of P-290471 Attachable
Stop to Release Magnet: The attachable

stop shall be applied in the field to release magnets
when the release armature fails to release properly,
as judged by circuit operation, and this failure is due
to a worn or missing core cap on the release magnet.

3.42 Electrical Requirements: (Switches hav-
ing release spring assembly are shown sche-

matically in Fig. 29). The release magnet skill meet

the requirements specified in Table G. To check this
requirement, first open the circuit to the release
magnet as covered under make-busy information in
Section 030-705-701. Then step the switch to the first
rotary step of the first vertical level.

Note: Make sure that the switch has the re-
lease armature and retractile spring covered in
subparagraph 4.42(1 ).

1 23

NOTE :

THIS FIGURE SHOWS THE SPRINGS IN THE

POSIT I ON OCCUPI ED WHEN THE SWITCH

MECHANISM IS IN THE VERTICAL NORMAL

POSITIONS. THE ARROW IN THIS FIGURE

INDICATES THE DIRECTION IN WHICH THE

SPRINGS OPERATE WHEN THE RELEASE

MAGNET OPERATES .

1 Fig. 28—Release Magnet and Earlier-Type Associated

Ports Fig. 29—Schematic of Release Spring Assembly
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!

*TABLE G4

,REQUIREMENTS OF THE RELEASE

SPRING ASSEMBLY (SEE NOTES 1 AND 2)

SPRINGS 2 AND 3

CONTACT CONTACT

SEPARATION PRESSURE

TERMINAL EXTREMES (INCHES) (GRAMS)

Minimum 0.006 50
T

Maximum . —

Minimum 0.008 50
R

Maximum — —

Note 1: The contact pressure between the No.
2 and 3 springs shall be measured at the end of
the No. 2 spring.

Note 2: The stud of the No. 1 spring shall
touch the No. 2 spring.

4. ADJUSTING PROCEDURES

4.01 Cleaning and Lubrication: When neces-
sary, clean the parts in accordance with Sec-

tion 069-501-801 and lubricate them in accordance
with Section 030-705-706.

4.02 Position of Adjusting Screws: There are
no adjusting procedures for the position of

adjusting screws.

4.03 Freedom of Shaft to Return to Vertical
Normal (197-type switches only): To check

the shaft, proceed as follows:

(1) Failure to meet this requirement may be due
to a bind in the shaft caused by shifting of the

shaft bearings in service due to loosening of the
bearing mounting screws from switch vibration.
In this case, realign the bearings to permit the
shaft to move freely and then tighten the bearing
mounting screws securely with the 4-inch E screw-
driver or the 563A and 564A offset screwdrivers.

(2) Failure of the shaft to return to vertical nor-
mal may also be due to bind in its bearing

caused by a bent shaft. To determine whether the

shaft is bent, proceed as follows. Raise the shaft to
the first level with the double-dog engaged in the
release link. Cut off one tip of a KS-6320 orange
stick so the end is squared. Then cut the orange
stick in two at a point approximately 2-1/2 inches
from the squared end. Rest this 2-1/2 inch length
of orange stick against the side of one of the bank
rods and at right angles to the shaft, as sho~vn in
Fig. 30. Hold the orange stick so there is a small
gap between the squared end of the stick and the
shaft.

(3) Rotate the shaft manually in a clockwise di-
rection and note visually whether there is

variation in the gap between the end of the orange
stick and the shaft. If there is \’ariation, replace
the shaft as covered in Section 030-705-802.

(4) Failure of the shaft to return to \’ertical nor-
mal may also be due to failure to meet one or

more of the following requirements:

(a) Vertical Off-Normal Springs–Clearance
Between Level Stud and First Level Spring

(See Section 030-’705-703. )

(b) Vertical Off-Normal Springs–Contact
Pressure (See Section 030-705-703. )

(c) Rotary Off-Normal Springs–Contact Pres-
sure (Reduce the contact pressure toward

the minimum specified in Section 030-705 -703.)

(d) Normal post Cam Play (See Section 030-
705-703. )

(e) Lubrication of the Shaft (See Section 030-
705-706. )

(5) Make any necessary adjustments indicated
under the adjusting procedures corresponding

to requirements not met.

PROCEDURES FOR ROTARY MECHANISM

4.04 Rotary Dog Alignment: If the require-
ment is not met, replace the double dog, as

covered in Section 030-70,5-802, \vith one that meets
the requirement.

4.05 Rotary Armature Play: If the rotary ar-
mature binds or has too much vertical play,

loosen the screw in the top or bottom bearing pin
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SHAFT

g

>

\’

KS-6320
ORANGE STICK

(MODIFIED)

Fig. 30—Method of Checking for Bent Shaft

clamp (as determined by the position of the rotary
armature with respect to the rotary armature back-
stop screw) and raise or lower the bearing pin, as re-
quired. The armature is in its c,orrect position when
the backstop screw approximately centers on the as-
sociated surface of the armature. Use the 4-inch E
screwdriver or the 556A or 418A wrench to turn the
bearing pin clamp screws. If these screws cannot be
loosened with the switch mounted on the shelf, draw
the switch forward and support it on the H-26221
switch supporting fixture; then use the tools as speci-
fied.

4.06 Rotary Paw] Spring: To adjust the open-
ing in the loop of the rotary pawl spring, re-

move the switch from the shelf as described in
Section 030-705-701. Then unhook the pawl spring
from the pin on the armature arm and also from the
rotary paw] using the 6-inch tweezers. Adjust the
opening at the end of the spring within the specified
limits with the tweezers and the B long-nose pliers.
Then hook the open end of the spring around the paw]
and the closed end over the pin in the armature arm.
Remount the switch on the shelf as described in Sec-
tion 030-705-701.

4.o7 Rotary Pa W1 Play: If the rotary pawl
binds, make sure the pawl is adequately lubri-

cated as covered in Section 030-705-706. If the lubri-
cation requirement is met and the pawl still binds,
replace the pawl as covered in Section 030-70.5-805. In
some cases it ma~- be necessary to replace the entire
armature assembl}- as covered in Section 030-705-802.

4.08 Vertical Position of Rotary Armature:
The vertical position of the rotary armature is

interactive with the rotary pa~vl alignment. Refer to
paragraph 4.09 for these checks and adjustments.

4.o9 Rotary Pa WTIAlignment: To adjust the ro-
tary pawl alignment, proceed as follo~vs.

(1) If the rotary armature does not properly over-
lap the backstop screw, or if the rotary paw]

does not proper]}- overlap the end of the rotary
pawl guide, raise or lower the armature as covered
in paragraph 4.05.

(2) If the proper overlap of the parts cannot be
obtained by changing the position of the arma-

ture, remove the switch from the shelf as de-
scribed in Section 030-705-701. Appl~- the H-133!%
armature adjuster to the armature at the point
just behind the pawl and adjust the arm sli.ghly
upward or downward, as required. Exercise care
not to damage the rotary pawl spring or to twist
the armature arm in such a ivay as to prevent the
pawl from striking on the radial face of the rotary
teeth in accordance with requirement 3.09 ~rhen
the armature is operated manually.

(3) If the pawl does not align itself properly \vith
the rotary ratchet, adjust the armature arm

with the H-13398 armature adjuster, as covered in
(2). Exercise care not to disturb an~- of the pre~-ious
adjustments.

4.10 Rotary Magnet Position: To adjust the
rotary magnet position, proceed as follo~vs:

(1) To change the clearance between the stopping
face of the rotary dog and the radial face of the

rotary teeth, remove the switch from the shelf as
described in Section 030-705-701. Back off the ro-
tary paw] frontstop, as described in paragraph
4.11, sufficiently to ensure clearance while the ro-
tary magnet position is being adjusted. Remove
the cover located in back of the rotary magnets
with the 3-inch C screwdriver. Change the position
of the magnets, as described in (2) or (W.

(2) To change the position of the magnets on
switches equipped with the later- t}-pe locking

caps and hexagon-head clamping scre~vs, loosen
the clamping screws \vith the R-1681 or 418.$
\vrench. Then turn the locking cap clockwise \vith
the 581A or KS-62.57 \vrench to decrease the ga~)
between the stopping fare of the rotar~ dog and
the radial face of the rotar}- teeth and counter-
clockwise to increase this gal).

(3) To change the position of the magnets on
switches equipped with the earlier-type lock-

ing screws and adjusting bushings, loosen the ro-
tary magnet locking screws with the 4-inch E
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screwdriver and turn the magnet adjusting bush-
ings with the 581A or AT-7119 wrench. Turn the
adjusting bushing in a clockwise direction to de-
crease the gap between the stopping face of the
rotary dog and the radial face of the rotary teeth
and in a counterclockwise direction to increase
this gap.

(4) Ifthe 0.002-inch gauge does not fit tightly be-
tween the armature and core, move the mag-

net which is farther away from the armature
closer to the armature, as described in (2) or (3),
taking care not to disturb the adjustment already
made for clearance between the stopping face of
the rotary dog and the radial face of the rotary
teeth.

(5) After making the above adjustments, check
requirement 3.10.

4.11 Rotary Pa wl Frontstop Position: To ad-
just the rotary pawl frontstop position, pro-

ceed as follows:

(1) To change the clearance between the rotary
pawl and the rotary pawl frontstop equipped

with adjusting screws, move the frontstop closer
to or farther away from the pawl as follows:

(a) Raise the shaft to the tenth level, loosen the
rotary pawl frontstop locking screw (Fig.

31) with the 4-inch E screwdriver, and then turn
the frontstop adjusting screw with the R-2739
offset screwdriver.

(b) Always complete the adjustment of the
frontstop by turning the adjusting screw in

a clockwise direction with the locking screw
tightened slightly so that the friction between
the frontstop and the casting will cause a no-
ticeable resistance to the turning of the adjust-
ing screw. For example, if it is necessary to
increase the clearance between the pawl and the
pawl frontstop, loosen the frontstop locking
screw and move the frontstop away from the
pawl in excess of the required amount by turn-
ing the adjusting screw in a counterclockwise
direction.

Warning: Do not bend the pawl
frontstop to increase or decrease the
clearance between the pawl and the
frontstop.

(c) Tighten the frontstop locking screw slightl}-
and turn the adjusting screw in a clockwise

direction until the clearance between the paw]
and the frontstop is within the specified limits.

(d) Tighten the locking scre~v securely and
recheck the clearance.

Note: A loose rotar~- pawl frontstop adjust-
ing screw is not evidence of improper adjust-
ment of the frontstop since the locking scre~v
holds the frontstop in position. The adjusting
screw need not be tightened unless the
frontstop requires readjustment for other rea-
sons.

(2) When Not Equipped With Adjusting
Screw: To change the clearance between the

rotary pawl and the rotary pawl frontstop, move
the frontstop closer to or farther awa~- from the
pawl as follows:

(a) Raise the shaft to the tenth level and loosen
the frontstop with the 4-inch E screwdriver

just enough to allow mo~’ement (Fig. 31).

(b) Return the shaft to the fifth level and elec-
trically operate the rotary magnets,

(c) Place a 0.004-inch KS-6909 feeler gauge be-
tween the rotary pawl and the frontstop;

then push the frontstop in to touch the feeler
gauge.

(d) Tighten the locking screw and recheck the
clearance for the specified limits.

(e) Raise the shaft to the tenth level and se-
curely tighten the locking scre~v.

(3) To raise the shaft to the tenth level on 197-
type switches arranged to take five vertical

steps only, loosen the wipers on the shaft. To raise
the shaft on 198-type switches, change the position
of the normal pin, as described in paragraph 4.13,
so the stationary dog will clear the vertical teeth.

4.12 Rotary Pa wl Guide Position: To change
the position of the rotary pa~vl guide, loosen

the locknut on the pawl guide with the 418A wrench
and shift the position of the paw-l guide with the KS-
6854 screwdriver. In making this adjustment, it is
desirable to have the pawl strike and slide along the
flank of the tooth before striking the radial face. (See
Fig. 9 and 32. ) After this adjustment has been made,
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Fig. 31 —Rotary Pawl Frontstop Adjustment

check the normal pin position requirement 3,13 and
readjust as required. Tighten the locknut securely
holding the screw in position with the screwdriver.

~ROTARY PAWL

I FFIONTSTOP

\\ ./

BASE
OK NC)TCA

L RAOIAL FACE

OF TOOTH

Fig, 32—Position of Rotary PawI as It First Strikes Rotary

Ratchet
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4.13 Normal Pin Position: To change the posi-
tion of the normal pin, loosen the normal pin

clamp screw with the 4-inch E screwdriver or the
556A wrench and move the pin as required. In mak-
ing this adjustment, it is desirable to have the pawl
tip strike and slide along the flank of the tooth before
striking the radial face. Exercise care not to tighten
this screw to the point where it will bend the shaft.

4.14 Rotary Armature Backstop Screw Po-
sition: To readjust the clearance between the

rotary pawl and the rotary teeth of the shaft, loosen
the locknut on the rotary armature backstop with the
418A wrench and shift the position of the backstop
screw with the 4-inch E screwdriver.

4.15 Rotary Armature Unoperated Core
Gap: If this requirement is not met after the

rotary magnet position and rotary armature bac!i-
stop position requirements have been met, replace
the rotary armature assembly in accordance with
Section 030-705-802.

4.16 Shaft Spring Bracket Position: There are
no adjusting procedures for the shaft spring

bracket position.

4.17

(1)

Shaft Spring Tension: To adjust the shaft
spring tension, proceed as follows:

To change the tension of the shaft spring (Fig.
33), turn the shaft spring cap in a clockwise

direction as far as the bayonet slots in the shaft
extension sleeve will permit; then lift the cap so
the crossbar is free of the slot in the sleeve. Turn
the cap in a clockwise direction to increase the ten-
sion and in a counterclockwise direction to de-
crease the tension. After each one-quarter turn,
the crossbar in the spring cap may be dropped into
the slots in the shaft extension sleeve to maintain
the spring tension while a new hold is secured for
any further increase or decrease in tension that
may be required. When finally adjusted, make
sure that the crossbar in the spring cap is engaged
in the slots to lock the spring in the adjusted posi-
tion. Check the tension as described in require-
ment 3.17(a).

(2) If the shaft spring bracket does not restore
properl}- against the normal pin clamp, pro-

ceed as follows. Free the shaft spring cap, as de-
scribed in (1), and remove the spring and spring
cap as a unit. See that the shaft spring bracket
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rides smoothly on the normal post and that these
parts are properly lubricated. If the shaft spring
bracket rides smoothly, gradually elongate the
shaft spring, taking care that the spring is elon-
gated evenly with even spaces between the loops
and that the overall height of the coil and cap does
not exceed 2 inches. To stretch the spring, hold the
cap in one hand and grasp the first loop at the
other end of the spring with the B long-nose pliers.
Remount the shaft spring and check requirements
3.16 and 3.17. Repeat the operation if necessary.
(See Fig. 33. )

SHAFT EXT
SLCEVE —

SHAFT SPRING
ENSION r

CAP

SHAFT SPRIN”G+

‘u’-

Fig. 33— Helical-Type Shaft Spring

(3) To change the tension of the spiral-type shaft
spring (Fig. 34), loosen the setscrew or screws

in the spring cup assembly with the 3-inch C
screwdriver and turn the spring cup in a clockwise
direction to increase the tension and in a counter-
clockwise direction to decrease the tension. Before
tightening the setscrews, see that there is a per-
ceptible clearance between the shaft spring
bracket and the normal pin clamp when the shaft
spring bracket is held against the spring cup. On
switches equipped with shafts that are spotted to
receive the spring cup setscrews, take care that the
setscrews engage these spots so that the screws
will not interfere with the operation of the normal
post springs when provided. If, for any reason, the
shaft spring has been removed from the shaft
spring bracket, remount it as shown in Fig. 35.

SET SCREW1 ~

SPRING
CUP

@

SHAFT

-@b

,, SPRING
a, ERACKE1

NORMAL ‘-
plN CLAMP ‘- ~~

“?

“a”

SHAFT

Fig. 34 — Spiral-Type Shaft Spring

‘m’N’i \

CORRECT INCORRECT

Fig. 35 —Correct and Incorrect Methods of Attaching the

Spiral-Type Cup Spring to the Shaft Spring

Bracket

PROCEDURES FOR

Switches Only)

VERTICAL MECHANISM ( 197-Type

4.18 Vertical Pa WI Play: If the vertical pawl
binds, make sure the pawl is adequately lubri-

cated as covered in Section 030-705-706. If the lubri-
cation requirement is met and the paw-l still binds,
replace the pawl as described in Section 030-705-805.
In some cases it may be necessary to replace the en-
tire armature assembly as covered in Section 030-
705-802.

4.19 Vertical Armature Play: To adjust the
\’ertical armature play, proceed as follows.
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(1) If the vertical armature binds on the vertical
armature bearing pin clamp, or has excessive

sideplay, loosen the bearing pin clamp screw and
shift the clamp slightly as required. Use the 4-inch
E screwdriver or the 556A wrench. Check require-
ment 3.21.

(2) If the trouble still exists, replace the armature
as described in Section 030-705-802.

4.20 Vertical Paw] Spring: To adjust the verti-
cal pawl spring, proceed as follows:

(1) To adjust the opening in the loop of the verti-
cal pawl spring, remove the switch from the

shelf as described in Section 030-705-701 and per-
form the following steps:

(a) Loosen the double-dog spring mounting
screw with the 3-inch C screwdriver and

move the double-dog spring until it disengages
the double dog.

(b) Disengage the double dog from the slot in
the release link.

(c ) Loosen the double-dog bearing pin clamp
screw with the 4-inch E screwdriver or the

556A wrench.

(d) Withdraw the bearing pin vertically with
the B long-nose pliers and remove the dou-

ble dog.

(e) To facilitate the removal of the pawl spring,
lift the release armature from the lugs on

the release magnet bracket when it is practical
to do this without removing the release contact
spring assembly.

(f) Rotate the release armature so that it is at
right angles to its normal position. The ver-

tical armature spring may then be moved out of
the way by lifting it from the head of the verti-
cal armature spring adjusting screw and swing-
ing it to the right.

(g) Unhook the pawl spring from the pawl and
from the pin on the vertical armature arm

with the 6-inch tweezers and adjust the opening
at the end of the spring within the specified lim-
its with the pliers and the tweezers.

(2) After adjusting the opening in the paw-l
spring, hook the open end of the spring around

the pawl and place the looped end over the pin on
the armature arm. Reset the vertical armature
spring and the release armature in their proper
positions and reassemble the double dog on the
switch, as described in (3).

(3) Place the double dog in position. Insert the
bearing pin through the holes in the bearing

pin clamp, the casting, and the upper and lower
bearing lugs of the double dog. Adjust the bearing
pin to meet requirement 3.24, covering double-dog
play, and then tighten the bearing pin clamp screw
securely. Place the spring in its correct location,
tighten the double-dog spring mounting scre~v se-
curely, and then check that the spring tension
meets requirement 3.37.

i’Vote: The adjustments in paragraphs 4.21,
4.22, and 4.23 are interactive. When any one of
these adjustments are made, check the other
two adjustments to see that they are correct.

4.21 Vertical Pa WI Position: To realign the
vertical pawl horizontally, adjust the vertical

armature. Do this by placing the slot in the end of the
H-13398 armature adjuster over the armature above
and to the rear of the arm which controls the release
link. Adjust the armature to the right or left as re-
quired. (See Fig. 36. )

4.22 Clearance Bet ween Vertical Paw] Fin-
ger and Vertical Paw] Guide: Make the

adjustment for clearance between the vertical paw]
finger and vertical pawl guide and between the verti-
cal pawl and the vertical teeth at the same time by
adjusting the vertical paw] guide with the KS-7665
pliers. To increase the clearance between the vertical
pawl finger and the vertical pawl guide, adjust the
guide downward.

4.23 Clearance Between Vertical Pa W1 and
Vertical Teeth: To increase the clearance

between the vertical pawl and the ~ertical teeth, ad-
just the guide upward.

4.24 Double-Dog Play: To increase or decrease
the vertical play of the double dog, loosen the

setscrew in the bearing pin clamp u-ith the 4-inch E
screwdriver or the 556.4 wrench. Mo~e the bearing
pin up or down as required. Securely tighten the
screws.

4.25 Vertical Magnet Position: To adjust the
vertical magnet position, proceed as follows.
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this provides the most favorable adjustment
from a magnet capability standpoint.

H
A
A

Fig. 36—Method of Adiusting Vertical Armature

(1) If the play between the vertical pawl and the
casting is insufficient, lower the vertical mag-

net slightly as covered in (4) or (5).

(2) If the play between the top of the vertical dog
and the undersurface of the tooth is too great,

this may be due to the magnets being located too
low with respect to the vertical armature, to
misalignment of the shaft bearings, or to incorrect
adjustment of the vertical dog. Before changing
the position of the magnets, check requirements
3.03 covering freedom of shaft to return to vertical
normal and requirement 3.28 covering vertical
alignment of vertical dog. Make any adjustment
that may be necessary as described in the corre-
sponding adjusting procedures. If after meeting
requirements 3.03 and 3.28 the play between the
pawl and the casting is too great, raise the position
of the magnets as described in (4) or (5). Any
change in the position of the magnets may require
a readjustment of the vertical dog. Therefore, be-
fore using it as a point of measurement in checking
the readjustment maximum clearance between
the pawl and the casting, adjust the dog to meet
requirement 3.28.

(3) If the gap between the armature and the clos-
est point on either core exceeds 0.002 inch, ad-

just the magnet which is farther from the
armature closer to the armature as described in (4)
or (5).

(4) To change the position of the magnets on
switches equipped with adjusting bushings

and round-head locking screws, loosen the vertical
magnet locking screws with the 565A and 566A
offset screwdrivers. Place the 417A wrench over
the magnet adjusting bushing and turn the
wrench in a clockwise direction to lower the mag-
nets and in a counterclockwise direction to raise
the magnets. Retighten the locking screws each
time the position of the magnets is changed and
recheck for gap and play.

(5) To change the position of the vertical magnets
on switches equipped with locking caps and

hexagon-head clamping screws, loosen the clamp-
ing screws with the 418A wrench. Then place the
581A wrench over the locking cap and turn the
wrench in a clockwise direction to lower the mag-
nets and in a counterclockwise direction to raise
the magnets. Retighten the clamping screws each
time the position of the magnets is changed and
recheck for gap and play. Turning the locking cap
also turns the adjusting screw which changes the
position of the vertical magnet. (See Fig. 37. )

/- CLAMPING SCREW

LOCKl

FRA

HEEL
!$

PIECE

IL

Note: During manufacture the vertical mag-
nets are set so the shaft play is near the mini- Fig. 37 —Vertical Magnet Clamping Screw and Associ-

mum limit. This is advisable from a ated Parts

maintenance standpoint since the shaft play
always increases during service. Furthermore
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4.26 Vertical Armature Unoperated Core
Gap: If this requirement is not met after the

vertical magnet position requirement has been met,
replace the vertical armature assembly in accordance
\vith Section 030-705-802.

4.27 Horizon tal Alignment of Vertical Dog:
The horizontal alignment of the vertical dog

is interactive \vith the vertical alignment and depth
of engagement of the vertical dog. Refer to paragraph
4.29 for these checks and adjustments.

4.28 Vertical Alignment of Vertical Dog: The
vertical alignment of the vertical dog is inter-

acti~e with the horizontal alignment and depth of
engagement of the vertical dog. Refer to paragraph
4.29 for these checks and adjustments.

4.29 Depth of Engagement of Vertical Dog:
To adjust the depth of engagement of the ver-

tical dog, proceed as follows:

(1) If the vertical dog does not ride within the
notches in the vertical ratchet, hold the double

dou stationary with KS-7782 parallel-jaw pliers
and adjust
the switch
double-dog

the vertical dog toward or awas-from
frame, as required, with
adjuster. (See Fig. 38. )

(2) If the vertical dog does not drop in on all lev-
els, adjust the tip of the dog downward, as re-

quired, with the double-dog adjuster. (See Fig. 39. )

?! /VERTICAL DOG

=3

/&
DOUBLE DOG

A o

0
0 KS-7782 PARALLEL JAW PLIERS

Fig. 39—Method of Adiusting the Vertical Dog Upward

or Downward for Vertical Alignment or Toward

or Away From the Shaft for Depth of Engage-

ment

the H-7067

(3) If there is a drop in the shaft of more than
0.003 inch on all levels when the vertical arma-

ture is released, raise the shaft to the level where
there is the least amount of drop. Then adjust the
tip of the \’ertical dog upward with the double-dog
adjuster until there is no drop in the shaft on this
level when the vertical magnets are de-energized.
(See Fig. 39. )

\
H-7067 DOUBLE
DOG ADJUSTER

(4) To change the depth of engagement between
the beveled surface of the shaft tooth and the

vertical dog, adjust the dog toward or away from
the shaft with the double-dog adjuster, as shown
in Fig. 39.

(5) After making any of the adjustments de-
scribed in (2) through (4), recheck the vertical

paw] bearing play in accordance with requirement
3.25(a).

Fig. 38—Method of Adlusting the Vertical Dog to Ride in

the Notches in the Vertical Rat:het
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Note: The adjustments in paragraphs 4.30,
4.31, and 4.32 are interactive. When any one of
these adjustments are made, check the other
two adjustments to see that they are correct.
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4.30 Horizonta) Alignment of Stationary
Dog: Adjust the horizontal alignment of the

stationary dog toward or away from the switch
frame, as required, with the H-7067 double-dog ad-
juster. (See Fig. 40.)

4.31 Vertical Alignment of Stationary Dog: If
the vertical alignment requirement is not met,

adjust the stationary dog upward or downward, as
required, with the H-7067 double-dog adjuster. (See
Fig. 41.)

4.32 Depth of Engagement of Stationary
Dog: To change the depth of engagement of

the stationary dog, adjust the stationary dog toward
or away from the shaft with the H-7067 double-dog
adjuster. (See Fig. 41. )

SWITCH FRAME1 ~VERTICAL TEETH

STAT
DOG

LE
TER

Fig. 40—Method of Adiusting the Stationary Dog Toward

or Away from the Switch Frame for Horizontal

Alignment

sTATIONARY DOG 1

Fig. 41 —Method of Ad@sting the Stationary Dog Up-

ward or Downward for Vertical Alignment or

Toward or Away From the Shaft for Depth of

Engagement

4.33 Vertical Arms ture Spring Position: If
the vertical armature spring does not clear the

release armature when the release armature is in its
electrically operated position, move the spring away
from the release armature until the specified clear-
ance is obtained. If the spring cannot be made to clear
the armature when moved as far from it as the T ad-
justing screw w-ill permit, replace the vertical arma-
ture as described in Section 030-705-802.

PROCEDURES FOR VERTICAL MECHANISM (198-Type

Switches Only)

4.34 Clearance Between Vertical Dog and
Vertical Ratchet: .4djust the vertical dog

away from the vertical ratchet with the H-7067 dou-
ble-dog adjuster while holding the double dog se-
curely with the KS-7782 parallel jaw pliers. (See Fig.
39.)

4.35

lows:

(1)

Position of Sta tionary Dog: To adjust the
position of the stationary dog, proceed as fol-

Adjust the stationary dog toward or away
from the switch frame, as required, with the

H-7067 double-dog adjuster. (See Fig. 40. )

(2) To change the depth of engagement of the sta-
tionary dog, adjust the stationary dog toward

or away from the shaft with the H-706’7 double-
dog adjuster. (See Fig. 41. )

PROCEDURES FOR DOUBLE-DOG SPRINGS

4.36 Alignment of Double-Dog Spring: There
is no adjusting procedure for the alignment of

the double-dog spring.

4.37 Double-Dog Spring Tension: Change the
tension of the double-dog spring by loosening

the mounting screw with the 563A and 564A offset
screwdrivers and bringing the spring forw-ard until

it is at right angles to the shaft. Alter the tension of
the spring, as required, by drawing it between the
thumb and the forefinger. Exercise care not to get
any kinks, sharp bends, or unnecessary bo~v in the
spring when making this adjustment. If the spring
contains sharp bends or kinks, remove them by ap-
plying the KS-7782 pliers at a point near the mount-
ing screw and drawing the pliers toward the end of
the spring. Place the spring in its proper position,
tighten the mounting screw, and recheck the tension.
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SECTION 030-705-702

PROCEDURES FOR RELEASE MECHANISM

4.38 Clearance Between Rotary Dog and
Rotary Teeth: To adjust the clearance be-

ttveen the rotary dog and rotary teeth, proceed as fol-
lou%:

(1) 197- Type Switches Equipped With Re-
lease Links: To change the clearance be-

t~veen the rotary dog and the rotary teeth, operate
the switch to the fifth level and loosen the release
link mounting screw with the 418A wrench. Then
shift the link, as required, to meet this require-
ment. Before tightening the release link mounting
scrett, see that the double-dog release tooth cen-
ters approximately in the slot of the release link.
Check that this requirement is met on each tooth
of the rotary ratchet and readjust if necessary.

(2 I Switches Not Equipped With Release
Links: To change the clearance between the

rotary dog and the rotary teeth, loosen the release
armature pin locknut with the 418A wrench and
turn the armature pin in a clockwise or counter-
clockwise direction as required. Use the 417A or
the 418.4 wrench to turn the pin.

4.39 Release Armature Pin Position: (Only
197-type switches having release links.) If the

release link does not drop over the double-dog release
tooth as specified, loosen the release armature pin
locknut with the 418A wrench and turn the pin in a
clockwise or counterclockwise direction as required.
Use the 417A or the 418A wrench to turn the pin.

4.4o Clearance Between Release Armature
Pin and Double Dog: To adjust for clear-

ance between the release armature pin and double
dog, proceed as follows. Loosen the release armature
adjusting scre~v locknut with the 418A wrench. Turn
the screw in the required direction with the 563A and
.564A offset screwdrivers or the 417A wrench. After
the requirement is met, securely tighten the locknut.

4,41 Application of P-290471 Attachable
Stop to Release Magnet: To apply the at-

tachable stop to the release magnet, proceed as fol-
lows:

(1) On sw-itches equipped with a release spring
assembly, loosen the spring assembly mount-

ing screw with the 563A or ,564A offset screwdriv-
er. Disengage the spring assembl~- from the stud
on the release armature arm and swing it out of
the way sufficiently to permit the release arma-
ture to be removed from the release magnet brack-
et.

(2) Remove the release armature from the lugs of
the release magnet bracket. Remove any por-

tion of the core cap remaining on the core face by
peeling this portion off with the B long-nose pliers.
Then, with the pliers, press against the spoolhead
any ragged edges of the core cap remaining at the
periphery of the core. Make sure that the remain-
ing portion of the cap is underflush with respect
to the core face. Do not attempt to remove this por-
tion of the cap.

(3) Mount the attachable stop and then the re-
lease armature on the lugs of the release mag-

net bracket. If provided, mount the release spring
assembly in position and securely tighten the as-
sembly mounting screws. Check the requirements
for the release mechanism as covered in this sec-
tion and the requirements for the release spring
assembly as covered in Section 030-705-703.

4.42 Electrical Requirements: (Switches hav-
ing release spring assembl?- per Fig. 29. ~Check

to see if the armature and spring should be replaced
and if adjustments are needed, proceed as followx

(1) Check the release armature on the stvitch and
if the retractile spring is hooked to a pin ex-

tending inwardly from the armature, replace the
armature with the P-X1’701 release armature and
the spring with the P-151702 spring as covered in
Section 030-705-802.

(2) If the requirement is not met and the proper
release armature and retractile spring are

provided, as covered in (1), check the requirement
covering release spring contact pressure and con-
tact separation in Section 030-705 -70:~. t-sing the
416B spring adjuster and the KS-7782 pliers, ad-
just the contact pressure and separation, if neces-
sary, to meet the requirements.
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