BELL SYSTEM PRACTICES
Central 0ffice Maintenance

Apparatus ktequirements and Adjusting Procedures

SECTION A438,675
Issue 2-D, 4-2-40
AT&TCo Standard

SWITCHES
300, 401, 302 AND 303 TYPES

l. GENERAL

1,01 This seotion covers 300, 301, 302 and

303 type switches. It also covers
D-158890 and D-158891 (5 wire switches equip-
Ped with 20 vertical units) and the D-159187
(16 trunk, 6 wire switoch equipped with 20
verticel units) switches. It replaces Sec-
tion A438,675, Provisional Stendard Issue
1-D and Addendum, Issue 1-D.

1.02 This section is reissued to add require-

ments for the D-158890, D-158891 and
D-159187 switches, to cover bracket type
holding off-normal spring assemblies, to add
balancing spring combination Fig. 14, to add
information for vertical units egquipped with
lower retaining springs only asnd to revise
the limits for balancing spring tension.
Detailed reasons for reissue - will be found
at the end of the ssection.

1,03 Rkeference shall be made to Section

4A400,001 covering General Requirements
and Definitions for additional information
necessary for the proper application of the
requirements listed herein.

Definitions

l,04 Selecti armature: For the purpose of

thls sec%{on a selecting armature is
either the wupper or the lower part of the
double armature attached to the selecting bar,

1.05 o%rate ~Selecting Unit: A selecting

unit sald to operate if, when cur-~
rent is connected to 3 assoclated wind-
ing, the armature moves until the stop disc
touches the core, all contacts in the asso-
ciated selecting off-normal spring assembly
are closed and the associated selecting
fingers touch the stops on the associated
actuating saprings.

1.06 QOperate - Vertical Unit

(a) On all except D-159187 switches

vertical unit 1s sald to operate if,
when current is connected to its asso-
ciated winding and a selecting <finger
touches the stop on its associated act-
uating spring, the armature moves until
its stop plete touches the bottom pole
piece, all contacts in a cross point are
closed, all normally open contacts in
the holding off-normal apring assembly
are closed and all normally closed con-
tacts are open.

(b) On 1-159187 switches {on which

crosspoints on the same vertical unit
operate at the same time) a verticsal unit
is said to operate ir,

a<+

29

when current is J

connected to its associated winding with
the selecting finger ror the O or 1 hor-
izontal level together with a selecting
finger for any of the other 8 horizomntal
levels touching theilr assocliated actuat-
ing springs, the armature moves until
its stop plate touches the bottom pole
piece.’

1,07 Normal Position of Holding armature:

A holding armature is sa%d to be 1n
the normal position when the holding arma-
ture stud rests against the holding armature
backstop and the holding armature rests om
the top edge of the lower retaining spring
or armature support lug. .

1.08 Cross Point: A cross point includes

only those vertical unit springs, ex-
clusive ‘of off-normal spmrifigs, operated when
a selecting unit and a vertical unit operate.

1,09 Standard point

of measurement on a
holdlng megnet 1s 1/87 1in from the
right side of the lower pole plece. This
position is obtaeined automatically when the
specified gauges are used. (See Fig. 0).

General Information

1.10 Before and after ochecking or adjust-

ing for any requirements involving the
operation of the holding armature, see that
the holding armature is resting omn the top
edge of the lower retaining spring or amma-
ture support lug.

l.11 Before checking or adjusting for any

requirements on a switch, 1if pos-
sible, take the switch out of service as ocov-
ered in Division A300.

1,12 Except where otherwise specified, the

parts of the switch may be operated
elther manually or electrically in order to
check the requirements,

2. REQUIREMENTS

GENERAL REQUIREMENTS (2.01 AND202)

2,01 Cleaning
(a) Contaots shall be cleaned, when nec-
essary, in acoordance with the sec-~
tion covering ocleaning of relay contacts
and parts. After cleaning any contact
a check should be made to see that both
contacts on the bifwocated spring in-
volved close as specified in 2.20 (a),
2.24 (b), 2,39 C and 2.40 (b).
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SECTION A438.675

General Reguirements (Continued)

2,01 (Continued)

(b) Loose dust and dirt
moved when necessary in accordance

with approved procedures.

2,02 Mounting of Switch and Switch Parts

shall be

on the switch
Gauge by feel.

+ ing the vertical wunits
- frame shall be tight.

(b) Fig. & (1) and (2) - The magnets,

vertical units, selecting off-nor-
mal spring assembly or ocemtering unit
mounting brackets and the holding off-
normal spring assembly mounting brackets

~+ (a) The screws mounting the switch on shall be mounted securely. Gauge by
- the fremework and the screws mount- feel.

Selecting Bar Vertical Unit
Selecting Magnet —Vertical Unit Mounting Screw
(3) (1)

Selecting Armature Stude:_ e
Selecting Off-Normal Upper Retalning Spring
Spring Assembly
Seleoting Off-Normal e MRy S B SRR “——Cross Point
Spring Assemdly
Mounting Bracket : 3 b Multiple Strip

S Q.9 IR

(2)
(] e
Q9

Selecting Bar 90
Pivot Sorew sl _

; & L Holding Off-Normal
Selecting Bar 9 TITE \ Spring Assembly
Pivot Screw 2
Lock Nut Upper Pole Piece

| 0
Holding Armature
Selecting Armature '
Lower Retaining
Spring

Switch Frame

" Fige A - General View of Switch Equipped with

L
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Vertical Units Having Upper and Lower
Retaining Springs



REQUIREMENTS FOR SELECTING UNIT™
EXCLUSIVE OF SELECTING OFF-NORMAL
CONTACT SPRINGS (2.03 TO 2.12 INCLUSIVE)

2.03 Freedom of Movement of Selecting Bar -
Fig, A(0): The selectlng ber shall move
freely in its bearings and shall have end play

of

Max, 012"
Use the No. 74D gauge
follows:

{a) To determine whether the end play is
excessive, take up the end play of
the selecting bar to give the maximum
clearance between the end of the select-
ing bar and the shoulder on the pivot
screw. With the No. 74D gauge check
that the clearance does not exceed .012", «

Caution: Insert the blade of the No. 4

and gauge by feel as

740D i'gt_xge between the end of the se-
ecting bar and the shoulder om the
plvot screw carefully because de-
flection of the se

lecting bar bear-
ing 1 may cause false i%acaﬂons
it t,h?? Zauge 1s rorceqd sig_ﬁtzi. J

SECTION A438.675

2.04 Clearance Between Armature kxtension
and Side of Switch Frame

{a) Fig. C (1) - The clearance at the
closest point between the wide por-

tion of the seleoting armature exten-
sion and the side of the switch frame
shall be

Test - Min, ,005", Max., ,0235"

head'lust - Min. 0010", mx. .020"
The minimum limit shall be checked with
the end play of the selecting bar taken
up to give the minimum clearance and the
maximum limit shall be checked with the
end play of the selecting bar takem up
to give the maximum clearance. Use the
No. 139A gause inserted above the arma-
ture as shown in Fig. D. Similarly, check
the clearance by inserting the gauge
from below the armature,

{b) On switches having straight armature

extensions (Fig. D), the minimum
1limit of (a) shall apply the full length
of the selecting armature extension in-
clusive of the wide portion.

Vertical Unit

Selecting Bar

Selecting

Mounting Screw

Vertical Unit

Armature Stud

Selecting Magnet

Selecting Orf-Normal
Spring Assembly

Armature
Retaining Lug

Cross Point

- S G Multiple Strip

Mount ing Bracket Q oyl A .
Selecting Off-Normal =
Spring Assembly g

Holding Off-Normal
Selscring B A BRRRRN 1 _:_1_ Spring Assembly
Pivot Scorew \\n 5. 0 Upper Pole Piece
Selecting Armature ® Holding Armature
Switch Frame 2 N N\ Lower Retaining

Spring
| %

Fig., B - General View of Switch Kquipped with Vertical
Units Having Lower ketaining Spring Only
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SECTION 4438.675

Requirements for selecting Unit Exclusive of
Selecting Off-Normal aonﬁac% Springs (Con-—

tinued)

Switch Frame
(1)

Armature
Extension

(2)

Selecting Bar
Pivot Screw
Lock Nut

Pivot Screw

Selecting Bar

Fig. C - Clearance Between Selecting
Armature IExtension and
Switch Frame

No. 13%A Gauge

Armature Extension

Switch Frame

Selecting Bear
Pivot Sorew
Lock Nut

Pivot Screw

Selecting Bar

Fig. D - Method of Checking Clearance
Between Wide Portion of
Selecting Armature Extension
and Switch Frame

2.05 Tightness of Selecti Bar Pivot Screw

IBc% Futs - Fig. C 551; The lock nuts
shall be sufficiently tight to hold the
respective screws 1ipn their - adjusted posi-

tions. Gauge by feel,
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2.06 o‘trai%tness of Centeri% ;:;Eri_x_aﬁ's: The

centering springs shall be free of
sharp bends or kinks due to adjustment. 4
gradual bow in a spring or & slight kink due
to tensioning at the point where the spring

leaves the assembly clamping plates or in-
sulators is permissible. Gauge by eye.

2.07 Centering spring Tension

(a) With the selecting armature in the
normal position, the spring tension,
measured in grams, shall be in accord-
ance with the "T" (Test) and "R" (Read-
Just) values given in irigs. 101 to 104
inclusive on page 7. The particular Fig-
ure to be used is indicated in the  "BSP
Fig." column of the circuit reguirement
- table. TUse the ilos. 68b and 70E gauges.

(b) Pig. = (1): The snubbing spring

(spring "B") shall be tensioned
against the centering spring (spring "A")
and the combined tension of the two
springs against the centering spring stop
shall be measured at the end of the cen-
tering spring. Use the Nos. 68b and 70hn
£auges.,

Note: With the snubbing spring 1ift-
ed away from the centering spring,
the centering spring may, or may
not, rest against the centering
spring stop.

In checking this requirement on the lower
centering spring of an individual as-
sembly, hold the selecting armature stud
from following the spring.

2.08 (Clearance Between selecti Armature

Stud and Centering Spring - %‘Ig. E(2):
With the selecting armature in its normal
position and with the selecting armature
stud resting against a centering spring, the
clearance if any, between the selecting ar-
mature stud and the other centering spring
at the closest point shall not exceed ,003".
Use the No. 74l gauge.

1
-Centering
Spring Stop

Snubbing Spring
(Spring "B")

electin
irméture8 Centering Spring
Stud (Spring "A")

(1)
(2)

Mournting Bracket

Fig., E - Centering Unit in Normal
Position



Requirements for Selecti Unit Execlusive of
Selecting Off-Normal Cont&ct oprings (Con=-
tinued)

2,09 armature Travel - Fig. F (1): With
the selecting magnet electrically op-
erated, the clearance between the closest
point on the selecting armature stud and
the non-operated centering spring shall be
Min., .100", Mex, .118"
Use the No. 1lO74 gauge as shown in Fig. G.

No. 2 Stationery
Soring L\ Stua

D

ry '
Operating
U

No. 2 SpringJ Stud

Fig. F - Selecting Off-Normal Spring aAssémbly
With Selecting Unit Operated

Centering Spring

Selecting
Armature Stud

No. 137A Gauge

Armature

Fis.(i- Method of Gauging Armature Travel

2.10 Strai%%tness of Selecting Fig%er: The

selecting finger shal e ree of
sharp bends or kinks. A gradual bow, not to
exceed .,020" (approximately the diameter of
ghe selecting finger) is permissible. Gauge
y eye.

SECTION A438.675

2.11 Position of Selecting Finger

(a) Pig. H (1) - With the holding arma-

ture in the normal position and with
the end play of the agsociated select-
ing bar taken up to the left by grasping
the selecting bar uear the left end, the
selecting fingers shall not touch the
holding bars or vertical faces of the
actuating spring with the selecting
armature in any position. Gauge by eye.

(b) Fig. H (2) - With the selecting ar-

mature manually operated, each se-
lecting t'inger shall touch the stop on
the associated actuating springs. Gauge
by eye and by feel. :

Verticel Unit Base

Holding Bar

Actuating Spring

Multiple Strip

Springs

Selecting
Finger

Fig., H - Position of Selecting Finger

(c) Fig. H (2) - with the selecting ar-

mature partially operated so that
the seleoting armature stud is .067"
from the unoperated centering spring and
with this centering spring  resting
agalnst the ocentering spring stop, mno
seleoting f nger shall touch the stop
on the associating actuating springs.
Use the No. 136A gauge as follows:

{(d) To check this requirement, operate
the selecting armature and insert a
wedge between the operated centering
spring and the centering spring stop. To*
avold overstressing the spring, insert
the wedge Just far enough to hold the
springs i. a“out the position they as-
sume when normally operated. (A suitables

Page S



SECTION A438,.675

Requirements for Selecoting Unit Exclusive of
Selecting Off-Normal Contact Springs (Con-
tinued

2.11 jContinued!

wedge can be made by cutting about 1-1/2"
from one end of a KS-6320 orange stick,)
Place the No. 136A gauge between the
selecting armature stud and the center-
ing spring as shown in Fig. I. 1In plac-~
ing the gauge in this position, start
the tip of the centering spring between
the flat spring and the thick portion
of the gauge. Partially release the
selecting armature so that the select-
ing armature stud is directly in front
of the opening betweem the thick por-
tion of the gauge and the hooked spring
of the gauge. Carefully push the gauge
back as far as permitted by the stop of
the gauge, taking care that the select-
ing armature stud enters between the
thick portion of the gauge and the hooked
spring. Make sure that the blocked cen-
tering spring does not rest against the
hooked spring. Also make sure that the
unoperated centering spring rests against
the centering spring stop and, 1if neo-
essary, press the spring against the stop
with the KS-6320 orange stick. If the
selecting finger rests against the actu-
ating spring with the gauge In position
press the finger 1ightly away from the
actuating spring with the KS-6320 orange
stick. Release the finger and note
whether the finger resumes its position
against the actuating spring. If it does
not, the requirement is met.

—Centeri Spri
Hooked Spring TE Spriig

Centering

No. 136A Gauge—— Spring Stop

s

Al &
O

Selecting Armature St’.ucl——J

Wedge

Fig. I - Method of Checking Position
of Selecting Finger

Page 6

2.12 Electrical Regquirements

The selecting units shall meet the
electrical requirements specified on the
circuit requirement table.

" REQUIREMENTS FOR SELECTING OFF-
NORMAL CONTACT SPRINGS (2.13T0 2.20

L INCLUSIVE)

2.13 Contact Alignment

(a) Fig. J (1): On selecting off-normal

spring assemblies equipped with heavy
contacts, the contact alignment shall be
within the limits indicated in Fig. I.
Gauge by eye.,

width of one contact
must be wholly within
length of mating
contact (see 1)

Max. 1/3 width of
contacting surface~|

(1) 1<_]

)

Max. Ideal
Permissidble Not
Misalignment Permissible

Fig., J - Alignment of Heavy Contacts -
Plan View of Contacting
Surfaces

(b) Pig. K (1): On selecting off-normal

spring assemblies equipped with light
contacts, the contacts shall line up so
that the width of the contacting sur-
face of each contact bar falls wholly

within the length of its mating bar,
gauge by eye.
(1)——
¥
] 1 [/
|
Max. Ideal
Permissible Not
Misalignment Permissible

Fig. K - Alignment of Light Contacts -
Plan View of Contacting
Surfaces



Requirements for 3electing Off-Normal Con-
tact Springs (Continued)

2.14¢ Stationary Stud Clearance - Fig.L (1):

The contact springs shall not rub on
the stationary studs when the selecting arma-
ture is moved slowly manually until the

stop disc touches the core. Gauge by eye

and by feel.

Contact Springs Centering

Spring Stop

Stationary

Stud ————— (2)

No. 2 Centeri

Soring P\w Sp rigg
\ :) (Spring A"

SECTION A438,675

Centeri Units and Selecting Off-Normal
§2rlgg CombInatiqns

FIG. 101

SPRING L_SPRINGS

TENSION[A+B .
Tl 45 B

MIN. (143 %

MAX.T 65 &

. Rl 60

i FIG. 102
e | N0 s vty
g | ) ToIBER e o
(1) MAX. ; 105 A

Fig. L - Selecting Off-Normal Spring Assembly
with Selecting Unit Operated

2,15 ‘Straightness of Springs: The contact

springs shall be free of sharp bends
or kinks due to adjustment. A gradual bow
in a spring or a slight kink due to tension-
ing at the point where the spring leaves the
assembly clamping plates and insulators is
permissible. Gauge by eye.

2,16 Contact Spring Clearance - Fig, L (2):
There shagl %e a clearance between
adjacent contact springs whether in the op-
erated or the normal position of the select-
ing unit of
Min, ,010"
Gauge by eye.

2.17 Contact Spring Tension

(a) With the selecting armature in the

normal position, the spring tension,
measured in grams, shall be in accord-
ance with the "T" (Test) and "R" (Read-
Just) values given in the following fig-
ures 101 to 104 inclusive. The particu-
lar figure to be used 1is indicated in
the "BSP Fig.™ column of the circuilt
requirement table,

{b) The springs shall be tensioned in the

direction indicated by the arrows
in the figures. The tension of spring
1 shall be measured Just in front of the
‘operating stud and the tension of spring
‘2 shall be measured at the end of the
'spring., The springs shall register the
required tension just as the spring
leaves the stationary stud, Use the
Nos. 68B, 70E -and 70H gauges.

100

FIG. 103

SPRING | SPRINGS
TENSIONIA+B [ 1 [ 2

MIN. 3156 Tisles
MAX. 183 333
FIG. 104

MIN. [RT8611S180
MAX. [RI-80 {25100

Page 7



SECTION A438.675

Requirements for Selecting Off-Normal Con-
tact Springs {(Continued)

2.18 Contact Separation - Fig. M (1)

(a) Fag' . 103: The contact separation
shal e

Test ~ Min. ,008"
Readjust - Min. .010"
Use the No. 74D gauge.

{b) Fig, 104: The contact separation
shall be

Test - Min, .008", Max. ,025"
Readjust - Min. 010", Max, .025"
Use the Nos. 74D and 92H gauges.

Stationary Stud

Centering
Spring Stop

Operating : Snubbing Svring
Stud ——— (Spring "B")

—— Centering Sprin'
')\ (Spring "A"

(1)
L,

(2)

e

Selecting O
Armature b-:———-—-Mounting
Stud Bracket

Fig. M -~ Selecting Off-Normal Spring
Asseambly wWith Selecting
Unit Normal

2.19 Operating Stud Gap - Fig. M (2): The
gap between the centering spring &and

the operating stud when the selecting arma-

ture is in its normal position, shall be

{(a) On all switohes equipped with select-
1 off -normal springs except Nos.
300D éom.' D-97286 and 5:97559

Test - Kin. 062"
nea%guat - Min. .065"
Use t 0. 145A gauge.
(b) On_ Nos. 300D, 3007, D-97286 and
D-9Y299 switches

Min. .065
Use the No. 145A gauge.

2.20 Front Contact lake
(a) Fig, 103 - Fig. L(3) - With the se-
lecting unit electrically operated,

the operated No. 2 spring shall not touch
the stationary stud., .Gauge by eye.

Page 8

{b) Fig. 104 - At least one contact on

each bifurcated spring shall msake
with its associated contact when the se-
lecting magnet is electrically energized
with a .,004" thickness gauge inserted
between the selecting armature stop disec

-~ and the core, Use the P-243666 gauge as
- shown in Fig. N.

r .
Selecting Off-Normal

Spring Assembly

Selecting Armature

Selecting Magnet

Thickness Gauge

Fig. N - Method of Checking Front Con-
tact Make on Selecting Off-
Normal Spring Combination
Fig. 104

(c) Figs., 103 and 104 (Readjust Only)

(1) Both contacts on each bifurcated

spring shall meke with their asso-~
ciated contaots when the selecting unit
is in the operated position. Gauge by
8y9o.

(2) Whenever a particular contsot re-

quires cleaning or build-up removal
or when readjustments are made on a
contact spring, both contacts on the
bifurcated spring involved shall make
with their assoclated contacts when
the selecting magnet 1s electrically
energized with a .003" thickness gauge
inserted between the selecting arma-
ture stop disc and the core. Use the
P-243665 gauge.

(d) To check whether a contact mekes,

use the XS-6320 orange stick ap-
plied to the ¢tip of the solid spring
and attempt to move the ocontact toward
its associated spring. A movement of
the spring indicetes that the oontact

L is not closed.



REQUIREMENTS FOR VERTICAL UNIT
EXCLUSIVE OF HOLDING OFF-NORMAL

&l

CONTACT SPRINGS (2.21 TO 2.31 INCLUSIVE) 4

2,21 Contact Alignment - Fig. K (1): The
contacts shal line up so that the
width of the contacting surface of one con-
tact bar fells wholly within the length of
its mating bar. Gauge by eye.

Operati Spri Pressure: With the
Eo%ﬂIng armature in 1ts normal posi-
tion there shall be follow on all operating
springs in the cross point when the front
end of the associasted actuating spring 1is
moved slightly toward the holding bar. Gauge
by eye and by feel.

2,22

2.23 GContact Separation - Fig. H (3): The
contact separation shall be
Test - Min. .008"
Readgust ~ Min. .010"
Use t 0. 74D gsuge.
2.24 Front Contact Meke: Contacts shall

close as specified below when the hold-
ing magnet is electrically energized with
the specified thickness gauge inserted at
the standard point of measurement and with
the selecting finger engeging its associated
actuating spring. Use the Nos. 148B, 148C
and R-2639 gauges as covered in (c).

(a) At least one contact of each bifur-
cated spring shell close on

After
Turnover

.015"

Turnover
Only

.020"

Test -
Heaajus - .025" .025"

(b) Both contacts on each bifurceted
spring shall close using a thickness
gauge of
Readjust only - .015"

{c) To check this requirement, engage a

selecting finger by operating the
required selecting magnet manually. In-
sert the specified thickness gauge at
the standard point of measurement as
shown in Fig. O and electrically ener-
glze the required holding magnet.
gheth?r)tne contact mekes as covered in

20 (d).

2,25 (learance Between Operati Springs
and adjacent Wultlple Strips

{a) Fig, P (1): Wwith the holding arma-

ture in its normel position, the

clearance between each operating spring

and the adjacent multiple strip to the

right shall be
Test - mnc 0015"
.020"

Reaagust - Win,
Use t 0. 1394 gauge.

tt

Check %

SECTION A438.675

(b) Fig. P (2): With the verticel unit

in the operated position, no oper-
ating spring in an associated cross point
shall touch the rear edge of its adjacent
multiple strip to the left. Gauge by eye.

Holding
Armature

Holding
Magnet

Gauge

‘'Fig., O~ Thickness Gauge in Position at
Standard Point of Measurament

2.286 OStraightness of Balanci Springs:
Balancing springs (spring .) shell be
free of sharp ‘bends or kinks due to adjust-
ment. A gradual bow in & spring or a slight
kink due to tensioning at the point where the
spring leaves the assembly clamping plates
and insulators is permissible. Gauge by eye.

2,27 Balaencing Spring Tension

(a) The balancing spring tension shall

be measured in grams at the end of
the spring and shall be in accordance
with the "% (Test) or "R" {(Readjust)
tensions specified in figures 1 to 14
inclusive on peges 11, 12 and 13, The par-
ticular figure ¢o be used is indicated

Operating Springs

(2) Actuating Spring
Holding Bar
Multiple

Strip—— i}

(1)

Selecting
Finger

Selecting
Bar

Fig. P - Spring Clearance Requirements
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SECTION A438.675

Requirements for Vertical Unit Exclusive of
HoIEI_zyg Off-Normal Contact oprings (Continued)
2,27 (Continued)

in the "BSP Flg." column of the circult
requirement table. Restrain the holding
armature from following the balancing
spring when measuring its temsion.

¥ Note: Fig.Q(l): On two plece type
balancing springs, the balancing
spring tension shall be measured
at the crimp in the branch of the
spring next to the amature in-
L stead of at the end of the spring.

(b, The balancing spring tension shall

be measured with the holding arma-
ture in its normal position and Just as
the spring leaves the holding armature
stud. Use the No. 68B gauge.

Bracket
Mounting Nut

Balancing Spring
(Two Piece Tyvse)

(3)
(2)
Operating Stud
Armature Stud

Contact
Springs

(¢)

Fig. Q@ - Bracket Type Holding Off-Normal
L Spring Assembly

Retaini Spri Tens ion: The retain-
Ing spr% tensfon, measured at the

2.28

end of the spring as the tang leaves the
base {(switches per Fig. A) or as the spring
leaves the extreme front edge of the base
(switches per Fig. B) shaell be

Test - Min. 87.5 grams

eadjust - Min. 100 grams
Use oce 70E gauge. On switches per

Fig, (A), see (a).

(a) In checking the tension of the lower
retaining spring. on switches equip-

ped vith vertical units having upper and
lower retaining springs, raise the arma-

ture slightly, if necessary, to insure

that the spring is free to move without
binding on the armature, Use the
P-220366 dental mirror to determine when

L the tang of the spring leaves the base.

Page 10

2,29 Freedom of Movement of Holding Arma-
ture: he holding armature shall not
bind. This requirement is met if the two
following conditions exist with the armature
in the nomal position.

(a) Play in the up and down direction.
Gauge by eye and by feel.

(b) Play not to exceed .0lLO™ in the left

and right and in and out directions
at the upper and lower ends of the hold-
ing amature reteining spring. Gauge by
eye and by feel.

In doubtful cases the minimum limit of (b)
is met if the armature drops freely by its
own weight after being raised manually.

r 2,30 Overlap of Holding Armature: (Applies

only to vertical units having upper

L and lower retaining springs) With the hold-

L

ing armmeature in its normal position and with
the end play of the armature taeken up in the
downward direction, the armature shall over-
lap, or at least be flush with, the pole-
pieces over the entire width of the arma-
ture. Gauge by eye.

2.31 Electrical Requirements: The vertical

unit shall operate (See 1.06) on the
current flow values specified on the circuit
requirement table. This requirement shall

apply to each cross point (or combination of
two cross points on the D-159187 switch).

REQUIREMENTS FOR HOLDING OFF—
NORMAL CONTACT SPRINGS (2.32 TO240
INCLUSIVE) .

2.32 Contact Alignment

(a) Fige J (1): On holding off-normal

spring assemblies equipped with heavy
contaocts, the contact alignment shall be
within the 1limits indicated in Fig. J.
Gauge by eye. :

(b) Fig. X (1): On holding off-normal

spring essemblies equipped with light
oontacts, the contacts shall line up so
that the width of the contacting sur-
face of one contact bar falls wholly
within the length of its mating bar.
Gauge by eye.

2.33 Operating Stud Clearance - Figs. Q(2)

and R (li: The springs shell not rub
on the operating stud when the holding arma-
ture is slowly operated manually. Gauge by
eye and by feel.

2.54 Stra;%tness of S%iggs: All springs

shall be free of sharp bends or kinks
dus to adjustment. A gradual bow ina spring
or a slight kink due to tensioning at the
point where the spring leaves the assembly
clamping plates and insulators is permis-
sible. Gauge by eye.



Requirements for Holding O0ff-Normal Contact
Springs {(Continued)

54321

Bracket
Mcunting Screw

——Balancing

Soring

(2) {1)
Contact
Sorings

Overating Stud

Armature Stud

(3)

Holding
Armature

Fig. R - Clamp Type Holding Off-Normal
Spring Assembly <

Contact Spring Clearance - Figs. 3 (3)
and R (2): Tgere shall be a clearance
between adjacent contact springs whether in
the operated or normal position of the hold-
ing armature of

Min. ,010"
Gauge by eye.

2,56 Contact Spring Tension

(a) The spring tension shell be measured
in grams at the end of the spring
and shall be in accordance with the "T"
(Test) or "R" (Readjust) tensions spec-
ified in the following figures 2 to 13
inclusive. The particular figure to be
used is indicated in the "BSP Fig." col-~
unn of the circuit requirement table.

(b) The springs shall be temsioned in
the direction indicated by the ar-
rows in the figure.
shown on a spring it is not necessary
to check the tens:[on of that spring in-
dividually. Unless the abbreviation "Arm.
Opr." is shown associated with an arrow
mark leading to a spring, the temsion
shall be measured with the holding ar-
mature in its pormel position. Springs
tensioned agalnst studs or supports shall
register the required temsion just as
the spring leaves the stud or support
respectively. Springs whose contacts
are tensioned against the contacts of an
opposing spring shall register the re-
quired tension whem contact between the
springs 1s broken. Use the No. 68B gauge.

{c) Where the letter "A" appears in the spring %
tension column it means that no indi-
vidueal spring tension is specified but that: J

2.35

where no arrow is =

SECTION A438.675

(1) For Figs. 2, 3, 7, 8, 10 and 13, 1

the operating stud shall rest firm-
ly against the balancing spring. Gauge
by feel.

(2) For Figs. 4 and 44, the operating

stud shall rest firmly against the
balencing spring and the stud on spring
5 shall rest firmly against spring 3.
Gauge by feel.

(3) For_Fig. 11, spring 5 shall rest
firmly against the operating stud.
Gauge by feel.

(d) When measuring ocoatact pressure of
bifurcated springs apply the gauge

so that the tip of the gauge engages

both prongs of the bifurcated spring.

Requirement s for Holding Off-Normal
Contact Springs
FIG. | '
x
SPRING l
FIG. 2
21 X
SPRING SPRINGS
TENSION 112
T A 130
MIN. RIBTA3S
T
MAX. R
A - No definite tension specified,

TENSION] X
See Rq, 2.38ic).

MIN. 130
B - The combined tension of springs X and
1, measured on spring X, shall be
Test - Min, 40 grams, Max. 60 grams
ﬁead]ust - Min, 45 grems, Mex, 57 grams

FIG. 3

SPRINGS

60

MAX. 57

F I

et atlaclinr] oy

4321 X
SPRING SPRINGS -
TENSION [X]1[2[3]4
min. I BlAl30[A[30
™ [R[BlAal35[A]35
B
mMax. (-8 _

A - No definite tension specified.
See Rq. 2.36(¢c).
E - The combined tension of springs X, 1and
o, measured on spring X, shall be
Test - Min, 40 grems, Max. 60 grams
R'ead,]ust - Min, 45 grems, Max, 57 grams

Page 11



SECTION A438.675

r -
FIGS.4 & 4A FIG. 8
654321 X 54321 X%
SPRING SPRINGS SPRING SPRINGS
TENSION| X 213[4l5]6 TENSION | X1 |12]3[415
MIN TI[BJ|A45]A |45 A |45 MIN TIB1A30|30]15(30
" R|B]A]50] A [50] A |50 " [RIB [A]35|35[17]35] #
TIB T|B 35
MAX. RIB MAX. RIB 35 Arm.
#- Stud gap - Jee Ry.2.38(b) - use Opr.
A - No definite tension specified. No. 148F gauge.
See Rg.2.36(c). A- No definite tension specified. See Rq.2.36(c).
B - The combined tension of springs X, 1, 3 |B- The combined tension of springs X and 1,
. and 5, measured on spring X, shall be measured on spring X, shall be
Test - Min, 40 grams, Max, 60 grams Test - Min. 40 grems, Max, 60 grams
Readjust - Min. 45 grams, Max. 57 grams Readjust -Min., 45 grams, Mex, 57 grams
FIG. 5 |FI1G.9
21 x 54321 X
SPRING SPRINGS SPRING SPRINGS
TENSIONi X [1 ]2 TENSION|[X[112]314}]-5.
Min, TEOQISO0NS TN, [LI203015130[ 1513
" |RM45|35117 " |R145]35[17]35]17]35] §
Y160 35 T:60] -35] |35
MAX. [Rl57] 135 MAX. [RIs7l 135 135
Arnm, Qpr. Arm. Opr.
# #

# - Stud Gap - See Rq. 2.38(b) - use No.

§ - See Rq. 2.38(a).

§ - See Ry. 2.38(a).

# - Stud Gap - See Rq. 2.38(b) - use No.
148E gauge.

148D gauge. # - Zﬁﬁie‘f’” - See Rq. 2.38(b) - use No. 148F
FIG.6 FIG.10
4321 X 654321 X
SPRING SPRINGS SPRING SPRINGS
TENSION[X |1 |2 34 TENSION| X[1 ([2[{3]4]5]6
MIN. [LI40[30[1512Z(T5 MIN. | L[ BI30[A I35[30/ A |35
: ?335%355}, $ ‘- (RIB35 A |40[35] A [4D
MAX. T[B 55 55
R[57 _35] R3S MAX.Iels 50 5 Arm.
. Opr.
Am'OP;‘ A - No definite tension specified.

Ses Rq. 2.36(c).
B - The combined tension of springs X, 2 and
5, measured on spring X shall be
Test - Min, 40 grams, Max., 60 grams
Readjust-Min. 45 grams, Max, 57 grams

FIG. 7 FIG. Il
654321 Xx SPR'NGS 654321 X

SPRING SPRINGS SPRING |
TENSION|X|1f2]3J4]5]76 TENSIONIX[1[2]3|/415]6

MIN. [LBIA[45TATa55 5] MIN. |1}40]30] B 130/30TA Ti5

- R[Blalso[ also[50[17]" |V RMSI35| B I35135| A {17
Max. 118 35 MAX. Tlso 35
# - Stud Gap - See Rq.2.58(b) - use opr. Arm,0Opr.

No. 148D gauge.
A - No definite tension specified, See Rg,2,36(c)
B- The combined tension of springs X, 1 and
3, measured on spring X, shall be
Test -Min. 40 grams, Max. 60 grams
Readjust - Min. 45 grams, Max. 57 grams

#- Stud Gap - See Rq.2.38(b) - use No. 148F

auge.
A- ﬁougefinite tension specified. See Ry. 2.36(¢c).
B- The combined tension of springs 2 and 5,
measured on spring 2, shall be
Test -Min, 15 grams, Max, 35 grams
Readjust -Uin, 17 grams, Max, 35 grams

Page 12



FIG.12

321 X

SPRING SPRINGS
TENSION[X|I1'| 2

3
30| 15|30
MIN. 35

MAX.

40
45135] 17
60
57

rimi bt

Arm, Opr.

# =~ Stud Gap = See Rq.2.38(b) =-
use No. 148F gauge.

FIG. 13

6543 2 X

SPRINGS
12[31415]6

SPRING
TENSION

30130} 1530!15

MIN. 35/35[17/35[17|$+4!

> =

MAX.

[
| ||m{x

35] |35
25| 35
Arm.Opr

§ - See Rq.2.38{a).
# - Stud Gap - See Rq. 2.38{b) - use
No. 148E gauge.
A - No definite tension specified. See Rg, 2.36(ch
B - The combined tension of springs X and 1
measured on s rini X shall be
Test - Min, 40 grams, Max, 60 grams
- Min, 45 grams, Mex, 57 grams

F1G.14
X

SPRING SPRINGS

TENSION| X

T[87.5
MIN. e

R
T U9
R

MAX. 2.5

J
2,37 Contact Separation - Figs. Q (4) and
R {3}): The separatlon between any pair
of contacts normally open or between any
pair of contacts that are opened when the
holding armature is operated shall be

Test ~ Min. -.008"

Eea%gust - Min., 010"
Use ¢ 0. 74D gauge.
2.38 Operating Stud Gap

(a) On spring combinations per Figs. 6,
und 15 the clearance between the +
gerating stud and the ad}acent spring
abeled § ) shall be

SECTION A438,675

- Shall not touch
aeadjust - Min, 005"

This gap shall be measured with the
holding armature in the normal position.
Gauge the test limit by eye and use the
No. 139A gauge for the readjust limit.
Manually move the adjacent spring so the
gauge can be inserted without short cir-
cuiting on the springs directly above.

(b) The gap between the stud_ana the ad-

jacent spring (labeled #) shall not
close with the holding magnet electric-
ally energized with the specified thiok-
ness gauge inserted at the standard point
of measurement (See 1.09) as shown in Fig. O.

Front Contact Make: With the holding
megnet electrically energlzed against
a gauge of the thickness indicated in the
table below, inserted at the standard point
of measurement (see 1.09), normally open
contacts shall meet the rollowing conditions.
Use the 148 type gauges.

Test

2,39

A B C
Contacts At Least DBoth Con-
Spring Shall one Con- tacts shall
Comb . not tact shall meke (See
No, Make Make Note A)
2,3,8, Test +RS" 012" -
9 & 12 Readi. » 025" .015" 009"
4, M Test 0065" .050" =
& 7 Readj. . 065" .055" .025"
10 Test .050" - -
Feadj. . 050" - -
11 Test . 025" .012" -
(Spgs. Reaaj. . 025" .015" oog"
2&3
11 Test -
(spgs. Readj. - - -
58:6)
13 Test .025" .012" -
(Spgs. Readj. . 025" L015" . 009"
1&2 )

Note A: This requirement applies in
addition to B, whenever a particular
contaept requires cleaning or builad-
up ramoval or where readjustments
are mede on a contact spring. Check
whether the oontact makes &s covered
in 2.20 (4).

2,40 Back Contact Meke (Readjust Only)
{(a) With the holding armature in its

normal position both contaocts on each
bifurcated spring shall be closed. Gauge
by eye as ocovered in 2.20 (d4).

(b} Whenever & particular contact re-

quires cleaning or bulld-up removal
or when readjustments are made on a con-
tact spring, both contacts on the bifur-
cated spring involved shall break at ap-
proximately the same time as gauged by

aye.

Page 13
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SECTION A438.675

S+ ADJUSTING PROCEDURES

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

Code No,

Tools

416A
418A

4854
- 510B

532A
5334
534A
534B
534C
534D
535A
5364
538A
539A
S41A
S544A
549A

Gauges
688

708
70H
74D
92H
1364

Page 14

Description

Spring Adjuster (2 required)

5/16" and 7/32" Hex. Open Double
End Flat Wrench

Smooth Jaw Pliers

Test Lamp

(Must be equipped with No. 5614
Straight tip and W2CB (24V.) or
W2BL (48V,) cord)

Adjuster

Bearing Lug Adjuster

Spring Adjuster

Spring Adjuster

Spring Adjuster

Spring Adjuster (2 required)
Spring Adjuster

Seleoting Bar Holder

9/32" Hex, Offset Socket Wrench
1/4" Hex, Open Double End Wrench
12 Point Double End Wrench
1/4" Hex., Offset Socket Wrench
Spring Adjuster

P-220366 Dental Mirror

4" Regular Scorew-driver

5" Regular Screw~driver

KS=-6320 Orange Stick Modified
looally (See 2.11)

-KS-‘6320 Orange Stiok

7/16" T-Handle Socket Wrench -
Billings and Spencer Co. No.
752C

70-0-70 Gram Gauge
150-0-150 Gram Gauge

0-30 Gram Gauge

Thickness Gauge Nest

+025" Orfaet Thickness Gauge
.067" Thickness Gauge

Code No. Description
1374 .100" and .118" = Thickness
Gauge
1394 Thickness Gauge Nest
1454 ,062" and .065" Thiockness
Gauge

" 148A (or the .012" Thiockness Gauge
replaced
No. 135A)
148B (or the .015" Thiockness Gauge
replaced
No. 135B)
148C (or the 025" Thickness Gauge
replaced
No. 135C)
148D (or the 050" Thickness Gauge
replaced
No. 135D)
148E (or the .055" Thickness Gauge
replaced
No. 135E)
148F (or the «065" Thickness Gauge
replaced
No, 135F)
148G {or the +009" Thickness Gauge
replaced

L No. 135G)

- P-243665 .003" Feeler (Part
of KS-6909 Thidkness Gauge
Nest)

- P-243666 004" Feeler (Part
of KS-6909 Thickness Gauge

Nest)
- - R2639 ,020" Thicimess Gauge
(Required at Turnover 0Only)
Materials
- Ks-8815 C,P. Carbon Tetra-
chloride
- D-98063 Cloth
- KS-6438 011
- No, 22 Bare Tinned Coppur
Wire
- Toothpioks, Hardwood, Flat
at One End and Pointed at
the Other
Test Apparatus
- 35 Type Test Set

~ 3.002 Use of Test g: The No. 510B test
lamp may be used in connection with

the visual inspections specified in Part 2
Requirements. In using the test lamp, make

sure that the proper cord 1s being used with
« the lemp for the available voltage.



3.003 Removal of Vertical Unit from the

Switch ¥rame: Loosen the plvot screw
lock nuts at the armature end of the select-
ing bars with the No. 4184 or the No. 539A
wrench depending upon whether 5/16" or 1/4"
nuts are used., Turn the pivot screws out
sufficiently to disengage and remove the
selecting bars. Unsolder the necessary wires
as covered in the section in Division A500
covering soldering overations on 300 and
similar tyve switches. Remove the vertical
unit mounting screws with the 4" regular
screw-driver. Withdraw the vertical unit,
teking care not to stretch or otherwise dam-
age the strap wires.

3.004 Remounting of Vertical Unit in the

c ame: Place the vertlcal unit
in the Frame so that the lips of the verti-
cal unit freme will engage the grooves in the
switch frame on the terminal side of the
switche. Assemble and securely tighten the
vertical unit mounting screws with the 4©
regular screw-driver. To remount aselecting
bar, hold it so that each selecting finger
will enter between the ©proper =actuating
springs and holding bar. Gently move the
selecting bar toward the swlitch until in poe-
sition, taking care that the selecting arme-
ture stud enters between the centering springs
‘of the selecting off-normal soring assembly.
Position the selecting bar in accordance with
2.03 to 2,05 inclusive, Resolder the wires
as covered in the section in Division A500
covering soldering operations on 300 and
similar type switches. Recheck 2.11. (Ro~
sition of Selecting Finger).

3.006 Removing Holding Armatures: To re-~

move a goIEIng armature, press the
lower retaining svring to the left, taking
care not to distort the soring. At the same

time draw the lower end of the armature for-
ward until free of the retaining spring and

move the armature forward and downward until
free of the vertical unit. On six wire
switches it may be necessary to remove the

lower selecting bar as covered in 3.003 to
obtain sufficient clearance for removing and
reassembling the holding armature.

3.006 Reassembling Holding Armatures: When
more thean one Rolding armature is re-

moved from the switch, take care to reas-
semble the armatures on the same vertiocal
units from which they were removed. ‘“here

the armatures are interchanged there is a
hazard of changing the adjustments on the
operating springs. In some cases difficulty
may be experienced in reassembling the hold-
ing armature on six wire switches because of
interference of the actuating springs. In
this case, with the 4" regular screw-driver,
loosen the verticel unit mounting screws of
the vertiocal unit in which the armature is
being reassembled. Also loosen the mount-
ing sorews of the vertical unit to the right
and move the vertiocal units away from each
other after which the armature can be placed
in position.

Then shift the vertical units 4

SECTION A438.€75

back into position, taking care to leave at
leest 1/32" clearance between all varts of
ad jacent vertical units end also that 2,11
(Position of Selecting Finger) is met at all
crosspoints on the vertical units which were
moved.
3.007 "When adjusting 301, 302 and 303 type
switches, it may be necessary to re-~
move the selecting bar guard to gain access
to the parts.

GENERAL PROCEDURES
(3.01 AND.3,02)

3.01 Cleaning (Rq.2.01)

(1) Clean the contacts in accordance
with the section covering o¢leaning

of relay contacts and parts.

(2) Clean the switch in accordance with
approved procedures.

3.02 Mounting of Switch and Switch Parts
q. )

(1) Tighten the switch mounting screws
with the S" regular screw-driver,

{2) Tighten the magnet clamping nuts

with the 7/16" T-handle socket wreach
exercising care to align the colls so
that there 1s a clearance between the
frame and the winding terminals.

(3) Tighten the vertical unit mounting

screws with the 4" regular screw=
driver. Recheck 2.11 (Position of Se=
lecting Finger).

(4) Tighten the selecting off-normal

spring assembly bracket mounting
screws with the No. 5384 or the No. 544A
wrench, depending upon whether 9/32v
(earlier type) or 1/4" (later type) head
screws are used.

(5) Tighten the holding off-normal spring
assembly bracket mounting screws
with the 4" regular screw~driver.

PROCEDURES FOR SELECTING UNIT
EXCLUSIVE OF SELECTING OFF~-NORMAL
CONTACT SPRINGS (3.03TO 3.12 INCLUSIVE)

3.03 Freedom of Movement of Selecting Bar
. (Rq.2.03]
3.04 Clearance Between Armature Extension
and Side of Switch Frame Q..
3.05 T ness of Selecting Bar Pivot Screw

C uts (Rg.2.007)

(1) Freedom of Movement of Seleotin
Bar: A binding seleoting bar Is

Page 15
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SECTION A438.675

Procedures for Selectinz Unit Exclusive of (3) Dirt and Grit in the Pivot Bearinfgl
SelectIng Off Normal Contact oprings [(Con- Imperfect PIvot Screws and Selecting
tlnued) Bar Bearlngs: Toosen the pivot screw

Tock nuts with the No. 5394 or the No.

3.03-3.05 §Continued2 418A wrench depending upon whether 1/4"
or 5/16" nuts are used. Turn the pivot

attributable to one or more of the fol=- screw out sufficiently to disengage and
lowing conditions: remove the selscting bar. ZExamine the
pivot screws and, if bent or otherwise

(a) Pivot screws belng set too tight- defective, replace them with new cnes.
ly (lack of end play). If they are dirty, c¢lean them with a
D=-98063 cloth saturated with C.P. carbon

(b) Dirt and grit in the pivot bear- tetrachloride. At this time examine the
ings. selecting bar bearings and, if they are

burred, veplace the selscting bar with

(c) Imperfect pivot screws. a new one. If the bearings are dirty,

a a . flush them out with C.P. carbon tetra-
(4) & bent bearing lug chloride applied with a clean toothpick.
(e) Burred or imperfect selecting bar After the parts have become thoroughly
bearings. dry, 1lubricate the bearings with one
drop of KS=6438 o0il applied with a piece

(f) Improper clearance between the of No. 22 bare tinned copper wire which
armature extension and the switch has been dipped into the oil to a depth
frame. of 1/4" and quickly removed. Remount

: the selecting bar as outlined in 3.004,
In general, the trouble will be due to Then positiog the pivot sorzws 23 out~
either or both of the first two condi- lined in (4). Wipe off any excess oil

tions, The first will probably meni-
fest itself by producing & uniform bind bhat may have crept out of the bsardug,

throughout the angle of rotation., Dirt (4) Adjustment for End Play and Clearance
and grit in the bearings will usuelly Between the Armature Extenslon end
produce an intermittent binding condi- Side of Switch Frame: Jloosen both lock
tion when the selecting bar is rotated. nuts with the No. 539A or the No. 418A
wrench and turn the pivot screws at each

(2) Bent Selecting Bar Bearing Iug: If end out slightly. Insert the .010" blade
the selecting bar bearing 1lug is of the No. 139A gauge between the wide
bent so that the pivot screw does not portion of the selecting .armature ex-
enter the selecting bar bearing squarely, tension and the side of the switch frame.
binding will result. In this case, ad- Press the armature against the blade and
Just the bearing lug slightly with the then tighten the pivot screw further from
No. 533A bearing lug adjuster applied as the armature finger-tight. Remove the
shown in Pig. S. gauge and tighten the other pivot sorew
N 533A B 1 until all of the end play of the select-

[0 earing ing bar is teken up. Then back off the

Lug AdJuster sorew approximately 1/6 turn to allow for

end play. Check the clearance between
the wide portion of the armature exten-
sion and the side of the switch frame.
Tighten the lock nuts as outlined in (5).

(5) Tightening of Pivot Screw Lock Nuts:

nofa the pIvot screw with @ No. 544A
wrench and tighten the lock nut with the
No. 539A or the No. 418A wrench.

(6) Rechecking Other Requirements: If

the selecting bar bearing lug has
been adjusted 1in accordance with (2)
above, check 2.09 (Armature Travel), 2,11
(Position of Selecting Finger), 2.12
(Electriocal Requirements) and 2.20 (Front
Contect Make). If any adjustments are
made, recheck 2.12 (Electrical Require-
ments).

Seleocting Bar
Bearing Lug

3.06 Strail
Seleoting S 1':. l.ltgeyss of Centering Springs
Bar 3.07 Centering Spring Tension (RQ.2.07)

Fig. S - Method of Adjusting (1) Straightness of Centering Springs:
Selecting Bar Bearing g e spring 18 excesslvely owed
Lug to Eliminate Bind or bent straighten the spring before

Page 16
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Procedures for Selecting Unit Exclusive of the centering spring up or down as re-
“Selectl 0fT-Normel Gontaoct Springs (Con- quired. Any change mede in this adjust-
ﬂnueg[ : ment may affect the armature travel. Re-~
check 2.07 (Centering Spring Tension)
3.06-3.07 (Continued) and 2.19 (Operating Stud Gap).
ad justing to meet the spring tension re- Armature Travel
quirement. To straighten the spring ap-
ply the No, 416A spring adjuster to the (2) If the requirement is met at one
spring Just back of the bow ar bend and, side but nét at the other, loosen
while exerting oressure up or down as the selecting off-normal spring asseme-
required, draw the soring adjuster for- bly bracket mounting screws with the
ward the length of the bow. Repeat this No. 538A or the No. 5444 wrench, depend-
operation as required until the spring ing upon whether 9/32" or 1/4" head
is approximately straight. Take care screws are used, and shift the bracket
when ad justing the springs to ad just them up or down as required so as to equalize
in line with their movement amd to avoid the armature travel. Securely tighten
tilting the spring. the bracket mounting sorews. At this
time make sure that the centering springs
(2) Centering Spring Tenston: It the are positioned correctly and that the
centering spring tenslon requirement selecting armatvre stud is in approxi-
is not met, apply the No. 416A spring mate al ignment with the centering spring
ad juster near the base of the springs stop.
and adjust them up or down as required,
taking care not to disturd adjacent (3) If the armature travel 1is unsatis-
springs. Tension the centering spring factory-at both magnets, adjust the
so that it rests against the centering selecting bar bearing 1lug in or out
spring stop with a pressure of not more slightly with the No. 5334 bearing lug
than 15 grams and then tension the snub- ad juster as shown in Fig.U, Recheck 2,11
bing spring so that the combined tension {Position of Sselecting Finger).

requirement is met. Make sure that 2.08
(Clearance Between Selecting Armature
Stud and Centering Spring) 1is met.

3.08 Clearance Betwaen Selecti Armature
Stud and Centering SPring (R4.2.08)

. 75—235-9-?-5 - No. 533A Bearing
3,09 Armature Travel q Lug Adjuate;‘

Clearance Between Selecting Armature
Stud_and CenterIng Spring

Armature

(1) If necessary to adjust for this re-

quirement, apoly ths No. 549A spring
adjuster to the spring from the front as
shown in Fig., T and adjust the end of

No. S49A Spring Adjuster—

Centering Spring

Selecting Bar Bearing Lug

Centering
Soring Stop : Pig. U - Method of Adjusting Select-
Pig. T - Moethod of Adjusting ing Baer Bearing Lug for

Centering Spring Arpature Travel
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Procedures for Selecting Unit Exclusive of

ecting Off-Normal Contact Sorings (Con-
tinued )

3.10 Straightness of Selecting Finger

Q.2.10)

3.11 Position of Selecting Finger (Rq.2.11)

Straightness of Selecting Finger

(1) If the selecting finger is kinked or
bent, straighten it with the No.
485A smooth Jjaw vliers.

Clearance Between Selecting Finger and
the Bolding BSar and Actuating Sorings

(2) If the selecting fingers do not clear

the holding bars and actuating
sorings, determine whether the condi-
tion is general fror all selecting fingers
on the selecting bar. If such a condi-
tion exists and if the limits of 2.03
(Freedom of Movement of Selecting Bar)
and 2.04 (Clearance Between Armature Ex-
tension and Side of Switch Prame) will
permit, loosen the selscting bar pivot
screw lock mits with the No. 539A or the
No. 418A wrench depending upon whether
1/4" or 5/16™" nute are used. Turn the
pivot screws so as to move the select-
ing bar horizontally to correct the
condition. Retighten the pivot screw

Selecting

Selecting
Finger

Finger Support

No. 536A Select-
ing Bar Holder —

No. 532A Adjuster

Fig. V -Method of Ad justing Selecting
Finger Support

Page 18

lock nuts as covered in 3.03-3.05. To
change the position of an individual se-
lecting finger, hold the selecting bar
with the No. 536A selecting bar holder
end adjust as required with the No. 532A
ad juster as shown in Pig. V.

(3) Where the front edge of the select-

ing finger support is rounded slight-
ly, the No. 532A adjuster may slip off
the finger support when adjusting the
selecting finger to the left as shown in
Fig. U. In this case use the tool as a
lever by inserting the small end between
the selecting bar and the selecting fing-
er support as shown in Fig. W and prying
the support so that the finger moves to
the left.

Selecting
Finger

Selecting

No. 532A Adjuster

Fig. W -Method of Adjusting Selecting
Finger to Left

Engagement of Actuating Springs by Salsct-
ggg Tigger

(4) Operate the selecting armature and

check that +the selecting finger
touches the stop on its associated ac-
tuating spring.

(5) If the requirements are not met,

first determine whether the condi-
tion is general for all selecting fin-
gers on the gselecting bar and ir it is,
determine whether the two armature air
gaps of the associated magnets are ap=
proximately equal, If they are not,
edjust as outlined 1imn 3.08-3.09. If
necessary to adjust one or two fingers
which are out of adjustment, adjust the
position of the individual selecting
finger support up or down as required
with the 532A selecting finger support
ad Juster and No. 536A selecting bar
holder as shown in Fig. V.

(6) If the springs of the No. 136A gauge
require readjusting, use the No. 535A
spring adjuster for this purpose.
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Procedures for Selecting Unit Exclusive of No. 416A Spring Adjuster ——

electing -Normal Contact Springs {Con-
- %inued)

: ‘ No. 2 Spring ——
3.12 Electrical Requirements. (Rq.2.12)

No.
(1) Pailure of the selecting unit to 1 Spring

meet the electrical requiremants
usually indicates improper centering
spring tension or improper armature trav-
el. Check the combined tension of the
centering and snubbing springs and, if
it is not within the 1limits readjust
them as outlined in 3.08 and 3.07. De-
creasing the tension will aid in meet-
ing the operate requirement. If ths spring
tenslion is satisfactory, but the switoch
still fails to meet the requirement,
check the armature travel and, if neces-
sary, readjust as outlined in 3.08-3.09.
An armature travel in excess of the
maximum may result in failure of the
switch to meet its operate requirement.

Fig. X -Method of Adjusting Springs for
Straightness and Clearaunce

PROCEDURES FOR SELECTING OFF — "
NORMAL CONTACT SPRINGS (3.13 TO 3.20
INCLUSIVE) J

3.13
3.14

fajilure of one of the contacts on the

bifurcated spring to close.
Operating Stud Gap

(2) If the stud gap is not satisfactory,

and 2.08 (Clearance Between Seleot~
ing Armature Stud and Centering Spring)
is met, adjust the No. 1 contact spring

Contact All
ationary Stu

ent (Rq.2.13)
learance (RGg.2.14)

(1) If the contacts do not line up from

right to left, or if the spring rubs
on the stud, replace the selecting off-
normal spring assembly with a new one
as covered 1in the section of Division
AS500 covering this apparatus.

Straightness of Springs (Rgq.2.15)
Contaclf1 Spring Clearance (Rq.2.16)
Contact opri Tension (Rq.2.17)
Contact Separation (HQ.Z.18)
Operati g%nd Gap (Rq.2.19) -
ﬁonf Contact ﬁg (Rq.2.,20)

Pl LA A LAt A

Straightness of Springs and Spring Clear-~
ance

(1) If the spring is excessively bowed

or bent or if there isnot the prop-
er clearance between springs, straighten
the spring before adjusting to meet the
spring tension requirement. To straight-
en the spring apply the No. 416A spring
adjuster to the spring just back of the
bow or bend as shown in Fig.X and, while
exerting pressure up or down as required,
draw the spring adjuster forward the
length of the bow. Repeat this opera-
tion a8 required until the spring is ap-
proximately straight. Take care when
adjusting the springs to adjust them in
line with their movement and to avoid
tilting the spring. Tilted springs cause
unequal conteact separation of the two
pairs of contacts and may result in the

slightly away from the centering springs,
using the No. 416A spring adjuster ap=-
rlied at a point just back of the sta-
tionary stud. Make sure that the cone
tact separation requirement is met.

Contact Spring Tension, Contact Separa-

tIon and Front Tontact Weke

(3) To change the tension of the sovrings,
place the No. 416A spring adjuster

on the spring Jjust back of the station-

ary stud and slide it back to the bass

of the spring. Adjust the spring up or

down as required, exercising care not
to disturb adjacent springs.

{4) If the desired tension ocannot be

obtained by adjusting as outlined
in (3) without bowing the spring beyond
its permissible 1imit or reducing the
clearance between the springs below the
specified minimum, apply the No. 418A
spring ad juster to the spring just back
of the stationary stud and slide. it
back to the base of the spring as inuie
cated in Fig. X. Draw the adjuster for-
ward the length of the sporing meanwhile
applying pressure as required so that
the spring is formed into a slight grad-
ual bow with the concave surface facing
the centering spring stop. The magni-
tude of the bow to be formed in the
spring must be learned by experience and
should be such that when the final ten-
sion ad justment is made at the base, the
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Procedures for Selecting Off-Normal Contact
Springs (Continued]

3.15-3.20 (Continued)

soring will be approximately straight.
Move the adjuster to the base of the
spring and adjust as covered in (3).

(5) Do not straighten kinked springs

unless the Xink interferes with
prover adjdstment of the spring assem-
bly. Removing kinks tends to weaken
the soring and@ to shorten 1ts life.
Normally straight springs that have
been ad justed should heve no sharp bends
due to adjustment. A gradual bow, how-
ever, is permissible.

(6) Where the bifurcated sporings sare
not in avproximate alignment, read-

Just the individual members as required

with the No. 435A spring adjuster.

(7) It the contact sevaeration or front

contact make cannot be met by ad-
justing the sorings back of the station-
ary stud, hold the No. 2 soring firmly
with a No. 416A spring =adjuster just
behind the stationary stud, and adjust
the spring up or down, asrequired, with
another No. 416A spring adjuster applied
just in front of the statlonary stud as
shown in ¥ig. Y. 1In no case should the
bend be enough to make a visible kink
in the spring. In making this adjust-
nent, it may be necessary to readjust
the tension as outlined in (3).

No. 2 Spring

Centering Spring
No. 416A Spring Adjusters

Snubbing Spring

Fig. Y - Method of Adjusting No. 2
Spring for Contact Separa-
tion and Pront Contact Make

f PROCEDURES FOR VERTICAL UNIT
EXCLUSIVE OF HOLDING OFF-NORMAL
L CONTACT SPRINGS (3.21 TO3.3! INCLUSIVE)

3.21 Contect Alignment (Rq.2.21)

(1) If the contacts &re not properly
aligned, refer the matter to the
supervisor.
3.22 Qperati Spring Pressure (Rg.2.22)
3.23 Contact Eegraffon Rq.2.23)
3.24 TFront Contact Make (Rq.2.24)
3.25

Clearance Between Operating Springs
and Adjacent Multiple Strips Eﬁq.z.ggl

Operating Spring Pressure

(1) If the pressure of the operating
springs is unsatisfactory or if the
clearance between the operating springs
and the associaced multiple strip is not
met at the rear of the multiple strip,
refer the matter to the supervisor.

Clearance Between Operating Springs and
M%WL—

(2) If the clearance between the operat-

ing springs and the '‘front edge of
the adjacent multiple strips is unsatis-
factory, attempt to correct the condi-
tion by adjusting the individual oper-
ating springs with the No. 535A spring
adjuster. Apply the adjuster to the
spring as close to the stud as possible.
Bxercise care in making this adjustment
not to kink the spring.

Caution: Do not attempt to adjust
the actuating spring because this
may alter the ga etween 1t and
The EoIHﬁJ bar with a possible
reaction on the proper operation
of the crosspolnt springs.

Contact Separation and Front Contact Make

(3) The¢ requirements for contact separa-

tion and front contact make represent
a minimum and maximum adjustment. They
both therefore should be taken into con-
sideration when a spring is readjusted.

(4) If failure to meet these require-

ments is due to a deformed multiple
strip, place the No. 416A spring adjust-
er on the multiple strip in back of the
contacts and, while firmly holding the
multiple strip with the Ko. 485A long
nose pliers as shown in Pig. Z, adjust
the multiple strip as required. Exercise
care not to mutilate the contact when
placing the No. 4168A spring adjuster on
the multiple strip or when removing it.
Recheck that the oclearance between op-
erating springs and adjacent multiple
strips, contact separation end front con-
tact make requirements are still met on
the cross points above and below the one




Procedures for Vertical Unit Exclusive of

n - Contact 8 on ue

3.22-3.25 (Continued)

on which this adjustment is made. Where
the members of the bifurcated operating
springs are not inapproximate alignment
with each other or with the remainder of
the springs, adjust the individual mem-
bers &s required with the No. 535A spring
ad juster taking care that the contact sep-
aration of the two members is approxi-
mately equal. In making these adjustments,
always adjust the contact separation
toward the minimum permissible amount.

No. 416A Spring

Ad juster ——Multivle

Strip

No. 485A Long
Nose Pliers

Pig. Z - Method of Adjusting
Contact Multiple

(5) If failure to meet the requirements

is due to improperly ad justed actu-
ating or operating springs, refer the
matter to the supervisor.

.26 Straigl_l_tness of Balancing Springs
[; Balancigg Spring Tension (Rq.2.27)
Straightness of Balanoing Springs

(1) If the spring is excessively bowed

or bent or if there is not the proper
clearance between springs, straighten
the spring before adjusting to meet the
spring tension requirement. To straight-
en the spring apply the No. 534C spring
adjuster to the spring Jjust back of the
bow or bend and, while exerting pressure
to the right or left as required, draw
the spring adjuster forward the length

SECTION A438.€75

of the bow. Repeat this operation as
required until the spring 1is approxi-
mately straight.

Balancing Spring Tension

(2) Place the No. £34C spring adjuster

on the spring just back of the oper-
ating stud and slide it back to the base
of the spring. Adjust the spring to the
right or to the left as required, exer-
cising care not to disturb adjacent
springs.

(3) If the desired tension can not be

obtained by adjusting as outlinead
in (2) without bowing the spring beyond
its vermissible 1limit or reducing the
clearance between the springs below the
specified minimum, apply the No. 534C
spring adjuster to the spring just back
of the operating stud and slide it back
to the base of the spring. Draw the
ad juster forward the length of the spring
meanwhile applying pressure as required
.80 that the spring is formed into a
slight gradual bow with the concave sur-
face facing the armature. The magnitude
of the bow to be formed 1in the soring
must be learned by experience and should
be such that when the final tension ad-
justment is mede at the base, the spring
will be approximately straight. Move
the adjuster to the base of the spring
and adjust as ocovered in (2).

3.28 Retaining Spring Tension (Rq.2.28)

(1) If the retaining spring does not9
meet the temsion requirement, first
make sure that the retaining spring
mounting sorew is tight and if necessary
tighten it with the No. 541A wrench, tal-
ing care not to twist the head off of
the socrew. On vertical units equlipped
with upper and lower retaining springs
it may be necessary to use a screw-driver
to hold the lower retaining spring from
moving with the sorev when tightemning the
lower retaining spring mounting screw.

Caution: In tighteni the retain-

E EIZE mountiﬁ sorewé exer-

cise extreme care not to t the
head off the screw.

{2) If this does not relieve the con-
dition, loosen the retaining spring
mounting sorew with the No. 541A wremoh,
taking care mot to turn the screw out
because difficulty may be experiemced
in reassembling the sorew in the hole.
In some cases it may be necessary to re-
move the top selecting bar as covered
in 3,005 to obtain better movement of
the wrench. Remove the spring and ad-
Just it as required with the DMNo. 4164
spring adjuster. Do the adjusting on
the straight portion of the spring in
front of the mounting screw. Remount the.
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Holding Off-Normal
Spring Assembly

Procedures for Vertical Unit kxclusive of
HoldIng OffNormal Contact Springs (Continued)

SContinued [

3.28 Retaining Spring

* Vertical Units

spring and partially tighten the spring
mounting screw. Make sure that 2.29
(Freedom of Movement of Holding Armature)
and 2.30 (Gverlap of Holding Armature)
are met and then securely retighten the
retaining spring mounting screw as cov=
ered in (1).

3.29 Freedom of Movement of Holding Armature

(Rq.2.29]

Having Lower Retaining

Springs Only

(1) If there is insufficient play at the
top of the armature, adjust the arma-

ture retaining lug as required with the

No. 532A adjuster as shown in Fig. AA.

No. 532A Ad juster

Armature
Retaining Lug

Holding
Armature

Fig. AA - Method of Ad justing Armature
Retaining Lug of Vertical
Units Having Lower Retaining
. Springs Only

(2) If the sideways play at the bottom

is not satisfactory, remove the re-
taining spring 28 covered in 3.28 and
remove the armature as covered in 3,005.
Adjust the armature support lug ‘very
sli:tly using the No. 485A smooth jaw
Plisesrs as shown in Fig. AB. Set the arms-
ture in place and recheck the sideways
play. Remount the retaining spring and
vartially retighten the retaining spring
mounting screw. Make sure that the inand
out play is satisfactory and then 6=~
curely tighten the retaining spring mount-
ing sorew as covered in 3.28.

Vertical Units Having Upper and Lower
Retaining Springs

(3) If the holding armature does not have

the svecified sideways play, it is
an indication that the portion of the
retaining spring adjacent to the knife
edge of the armature is either too close
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Mounting Screw

Lower

No. 485A Smooth
Jaw Pliers

Fig. AB - Method of Adjusting Armature
Support Lug of Vertical
Units Having Lower Retaining
Springs Only

or too far away from the knife edge.
Remove the holding armature as covered
in 3.005 and ad just the straight portion
of the retaining spring in front of the
tang with the No. 416A adjuster. In mak-
ing this adjustment, hold the spring
firmly so that all adjusting will be done
in front of the tang and thereby avoid
affecting the retaining spring tension.
Adjust the in and out play by position-
ing the retaining spring as covered in
3.28.

2.30 Overlap of Holding Armature (Rq.2.30)

LS

(1) If necessery 1loosen the retaining
spring mounting screws as ocovered
in 3.28 and position the springs as re-
quired. Securely retighten the retain-
ing spring mounting screw as covered in
3.28, making sure that 2.29 (Preedom of
Movement of Holding Armature) is met.

3.31 RElectrical Requirements (Rq.2.31)

L

(1) Irf the electrical requirements are

not met, recheck requirement 2.28
(Retaining Spring Tension), 2.29 (Pree-
dom of Movement of Holding Armature) and
2.30 (Overlep of Holding Armature).

(2) If the operate requirement is not

met and the retaining spring temsion
and position is satisfactory, the trou-
ble may be due to excessive balancing or
holding off-normal spring tension ar im-
properly adjusted crosspoint springs or
both. In any case correct the condition
as outlined in 3.22-3.27 and 3.24-3.40.



PROCEDURES FOR HOLDING OFF —
NORMAL CONTACT SPRINGS (332T0340
INCLUSIVE)

B

22 Contact Alignment (Rq.2.32)
33 OperatIgg;S%u% Clearance (Rq.2.33)

(1) If the contacts do not line up from
top to bottom or if the stud rubs
on the spring, replace the holding off-

4

d

normal spring assembly with a new one.

as covered in the section of Division
AS500 covering this apparatus.

3.34 Straightness of Springs (Rq.2.34)
3.35 Contact Spring Clearance (Rq.2.35)
3.36 Contact opring Tenslon (RQ.2.36)
.27 Contact Separation (RQ.2.37)
3.28 eratin, ud Gap (Rq.2.328)
«39 ontac e (Rq.2.39)
3.40 Back Contact Make (RQ.2.40)
General

(1) The Nos. 534A, 534B, 534C and 534D

spring adjusters are used for adjust-
ing the holding off-normal svrings. In
making the following ad justments select
the adjuster which will fit the particue~
lar spring to be adjusted. Take care
when adjusting the springs to adjust them
in l1ine with their movement and to avoid
tilting the springs. Tilted springs
cause unequal contact separation of the
two palirs of contacts and may result in
failure of one of the contacts on the
bifurcated spring to close or they may
result in fatlure to meet 2.33 (Operate
ing Stud Clearance).

Straightness of Springs and Contast Spring
Clearance

(2) If the spring 18 excessively bowed

or bent or if thers is not the proper
clearance between springs, straighten
the spring before adjusting to meet the
spring tension requirement. To straight-
en the spring apply the proper spring
ad Juster to the spring just back of the
bow or bend and, while exerting pressure
to the right or left as required, draw
the spring adjuster forward the length
of the bow. Repeat this operation as
required until the spring is approxi-
mately straight.

,Spring Tension

{3) Place the spring adjuster on the

spring just back of the operating
.8tud and slide 1t back to the base of
the spring. Adjust the spring to the
right or to the left as required, exer=-
cising care not to disturd adjacent
springs.

(4) If the desired tension cannot be
obtained by ad justing as outlined

SECTION A438.675

in (3) without bowing the spring beyond
its permissible 1imit or reducing the
clearance between the springs below the
specified minimum, apply the propsr
spring adjuster to the spring just back
of the operating stud and slide it back
to the base of the spring. Draw the
ad juster forward the length of the spring
meanwhile applying pressure as required
so that the spring is formed into a
slight gradual bow with the concave sur-
face facing the holding armature, The
magnitude of the bow to be formed in the
spring must be learned by experience and
should be such that when the finael ten-
sion adjustment 1s made at the base, the
spring will be approximately straight.
Move the adjuster to the base of the
spring snd ad just as covered in (3). When
adjusting the combined tension of 2 or
more springs, distribute the temsion
between the individual springs.

(S) Do not straighten kinked springs un-

less the kink interferes with proo-
er adjustment of the spring assembly.
Removing kinks tends to weaken the spring
and to shorten its life. Normally straight
springs that have been adjusted should
have no sharp bends due to adjustment.
A gradual bow, howsever, 1s permissible.

Contact Separation, Operating Stud Gap
and Front sonﬁcf__ﬂa}e '
(6) If the balancing spring is of the
two plece type (Fig. Q), adjust the
prongs of the spring as required, using
the No. 534C adjuster to spread the prongs
or the No. 485A smooth Jjaw vliers to
foroe them together. In some cases it
may be necessary to remove the holding
armature as covered in 3.000 to make this
adjustment. If the requirements are not
met on individual springs, change the
position of the tangs as covered in (7).

(7) If the balancing spring 1s of the

one piece type (Fig. R), readjust
for these requirements by changing the
position of the tangs as required, ap-
prlying the proper spring adjuster close
to the backstop assembly to hold the
apring and using a No. 534D spring ad=-
Juster to adjust the tang. In making
these adjustments on normally open con-
tacts, always ad just the contact separa-
tion toward the minimum permissible
amount .

(8) If enough relief is not provided,

loosen the holding off-normal spring
assembly bracket mounting screw on the
terminal side of the switch with the 4"
regular screw-driver or the No. 541lA
wrench, depending on whether a round
head sorew or a Hex. nut is to be loos-
ened. Unsolder the wires and withdraw
the spring assembly. Then adjust the
springs as outlined above. Remount the
spring assembly and resolder the wires.
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REASONS FOR REISSUE

1.

.

3.

5.

8.

9.

10.

‘equipped with lower retaining

To add requirements for the D-158890,
D-156891 and D-150187 switohes.

To rearrange the requirements
cedures under 5 main headings.

and pro-

To revise the requirement for freedom of
movement of seleoting bar (2.03).

To change the maximum test 1limit for
clearance between armature extension and
switch frame (2.04).

To revise the method of checking center-
ing spring temsion (2.07) (Previously
covered by Issue 1-D of addendum).

To cover bracket type holding off-normal
spring assembly (2.27, Fig. Q@ and 3.37-
3.39).

To add information for vertical units
springs
only (Fig. B, 2.28, and 3.29).

revise the limits
(Figs. 1,

To omit Fig. 1A and
for balancing spring temsion
5, 6, 9, 11 and 12).

To revise the tension limits for holding
off-normal spring combination No. 4.

To revise the 1limits for ocombined ten-
sion of balancing spring and other springs
when the tensions are measured collec-
tively (Figs. 2, 3, 44, 7, 8, 10 and 13).

Bell Telephone Laboratories, Inc.
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11.

14.

15.

16.

17.

18.

To add a maximum 1limit for holding off-
normal spring tension on break contacts
of Figs. 5, 6, 7, 8, 9 and 11,

To add balancing spring combination No.
14,

To add holding off-normal spring combin-
ation Figs. 12. and 13 (Previously cov-
ered by Issue 1-D of addendum).

To revise the requirement covering free-
dom of movement of holding armature
(2.29) (Previously covered by Issue 1-D
of addendum).

To amplify the meaning of the letter "A"
where it appears in holding off-normal
spring combination figures (2.36).

To add information for removing holding
amaturss and to revise the informa-
tion covering reassembling holding arma-
tures (3.005 and 3.006).

To amplify the procedure ocoveri po-
sition of selecting finger (3.11) (Pre~
viously ocovered by Issue 1-D of ad-
dendum).

To omit the information on use of No.
5424 armature blocking tool and the Nos.
547A and 548A winding connectors since
this information is now covered in Divi-
sion AS500.



