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BELL SYSTEM PRACTICES
Central Office Maintenance

Apparatus Requirements and Adjusting Procedures

SECTION A468.002
Issue 2-D,10-31-30
Standard

SELECTORS 200 AND 206 TYPES

AND

BANKS 10 AND 26 TYPES

1. GENZRAL

This section covers 200 and 206 type
selectors and 10 and 26 type banks
and replaces Section A468.002,

Issue 1-D,

1.01

1.02 Reference shall be made to Section
A400.001 covering General Require-
ments and Definitions for additional
information necessary for the proper
application of the requirements
listed herein.

Part 1, "General" and Part 2, "Re-
quirements" form part of the
Western Electric Co. Inc. Installa-
tion Department handbook.

Before making any of the inspections
or readjustments specified herein,
ascertain whether or not it is
necessary to make any of the cir-
cuits busy. Cirocuits which are so
affected should be made busy in the
approved manner and the necessary
relays should be held operated or
non-operated to isolate the selec-
tor circuit.

The Feeder Brush Position and Feeder
Brush Tension requirements covered
in this section apply to single
plece feeder brushes of the bank or
detachable type (one forked feeder
brush spring being provided for a
pair of rotor brush springs) and to
detachable two piece feeder brushes
(two bowed feeder brush springs be-
ing provided for a pair of rotor
brush springs).

Steady and Uniform Operation A
selector operates steadily and uni-
formly when it operates regularly
for not less than 10 revolutions.

A slight hesitation or momentary
change of speed at or about the time
the rotor drushes engage the feeder
brushes 1s not objectionabdble if

it recurs regularly. A distinct-
ive click indicating the failure of
the pawl to latch up over a tooth
shall not be present. When, on the
application of this test, there is

a disagreement as to whether the op-
eration of the selector 1is steady
and uniform, it shall be satisfac~
tory to rotate the selector for ap-
proximately 1 minute and to judge

Copyright,

l.08

1.10

l.11.

l.12

Printed in U. S.

its operation by 10 cousecutive
revolutions thereafter.

Selector Circuit The selector
circuit referred to herein ordi-
narily consists of the selector
magnet coil., Ilowever, when a re-
lay or & 44 type resistance, or a
relay in parallel with a 44 type
resistance is wired into the cir-
cuit so as to bf in series with

the selector coil during normal cir-
cuit operation it shall be con-
sidered as a part of the selector
circuit. For the low voltage
operate test "A™ and the high volt-
age operate test "B"™ and for the
interrupter contact test, the
selector circuit shall be extended
to include the interrupter contacts
with spark protection. :

High or Low Voltage Tefers to the
potential drop or closed circuit
voltage across the selector circuit
with the test set connected to the
interrupter spring which is strapped
to the magnet coil. The specified
potential drop must be regulated as
far as possible by the use of the
battery cells in the voltage supply.
A series resistance may be used to
obtain the correct potential when
necessary, but this resistance must
always be less than that which would
be sufficient to correct for a dif-
ference of one cell.

Bank Feeder Brushes are those feeder
brushes which are a part of the 10
or 26 type bank.,

Detachable Feeder Brushes are those
feeder brushes which are detachable
and are fastened in position by the
top selector mounting screw.

The Standard Point of Measurement

is a point on the driving arm beneath
the pawl spring to which. the driving
pawl is fastened.

Varisble Requirements, for individu-
al selectors are given on the
charts, pages 1l to 17 incl., and
are referred to in the following
paragraphs 2.01 to 2.27 incl., as
"the specified maximum (or mini-
mum) tension®", "the specified vol-
tage™, ete.
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SECTION A468.002

1.13

Non-Variable and Special Reguirements
In addition to the variable require-

ments, the following paragraphs 2.0l

to 2,27 incl. specify certain

standard, non-variable requirements
which in general apply to all se-

lectorse

Special requirements will

be given in the numbered notes shown
on pages 9 and 10 and will be
indicated by the reference "See

Note

" appearing on the charts,

pages 11 to 17 inecl., in the box
opposite "Spl. Reqs.™ and in the
"Test™ and "Readj.™ column, under

Selector Mounting Screw

Card Holder
Retaining Pawl
Ratchet Wheel

Overthrow Stop

(c)

(B)

Page 2

Driving Pawl

Magnet Clamping
Screw

Pawl Spring

Magnet Adjusting
Bushing

Magnet Adjusting
Lock Nut

Driving Arm Stud

Outside Interrupter
Spring

Standard Point
of Measurement

Driving Arm
Spring Stop

Inside Interrupter
Spring

Frame Stiffening
Bracket

Bracket Clamp
Terminal No. 2
Terminal No. 1
Armature Bearing Pin

Armature Bearing Bushing

’\)*‘

the particular selector to which
the requirement applies.

Selectors which do not meet the test
requirements for operation on high
and low voltage, speed, or step test
shall be exercised for approximately
one minute and then, if necessary,
they shall be cleaned and relubric-
ated and then retested for these
requirements. If they still fail to
meet the test requirements they shall
be readjusted in accordance with the
read just requirements.

Soldering Terminals

Bank

Bank Terminal

Rotor Brushes (Numbered
from Left to Right)

_— Indicator Wheel

/é;::l————Lubricating Hole

{A)

0

———— Indicator and
Shaft Assembly

Feeder Brushes
Inner End (F)

OQuter End (B)

Magnet Coil

© =5 M
©

Driving Spring Lug

Driving Spring

4

Fig. 1

Frame

Driving Spring Arm
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1.15 Unless otherwise specified, all re-
quirements shall be met with the
parts in the position which they
assume after being operated elec-
trically.

1.16 All rotor brush requirements shall
be met on both ends of the rotor
brush assembly.

~ REGUIREMENTS

2.01 Cleanin Approved methods only shall
Pe used forpcleaning the ratchet
wheel, armature bearings, interrupter
contacts and air-gap between arma-
ture and core. After being cleaned,
the selector shall be allowed to dry
and then be relubricated.

2,02 Lubrication

{a) Fig. 1 (A) and (B) - The rotor
bearings and the armature bear-
ings shall be adequately 1lubri-
cated with Western Electric
Lubricating Compound No. 3. When
lubrication is necessary, two
applicetions of the lubricant
shall be made to each of the
rotor bearings and armature bear-
ings with the No. 4 artist's
sable rigger brush.

(b) Fig. 1 (C) - The surfaces of the
ratchet wheel teeth shall be
adequately lubricated with
Western Electric Lubricating
Compound No. 3. When lubrication
is necessary, three applications
of the lubricant shall be made to
the ratchet wheel teeth with the
No. 4 artist's sable rigger brush
while the selector 1is operating.

(c¢) After turnover, it is recommended
that the ratchet wheel teeth and
the armature bearings be lubri-
cated at intervals of one year
and the rotor bearings at inter-
vals of two years. These inter-
vals may be extended if periodic
inspections have indicated that
local conditions are such as to
insure that requirements (a) and
(b) will be met during the ex-
tended period.

2.03 Record of Lubrication During the
period of installation, a record
shall be kept, by date, of the
lubrication of the selector and this
record shall be turned over to the
Telephone Company with the equipment.
If no lubrication has been done the
record shall so state.

2.04 Notes and Special Requirements When
specified, a selector shall meet any
special requirements given on pages
9 and 10.

2.05 Alignment of Tips of Rotor Brushes
{a) Fig. 2 (4] = The tips (trailing

SECTION A468.002

edges) of all non-bridging brushes
shall be in approximate align~
ment. Gauge by eye.

(b) Fig. 2 (B) - The tips of the
bridging brushes shall overlap
those of the non-bridging brushes
by 1/64". Gauge by eye,

2,06 Centering of Rotor Brushes on Ter=-
minals

{a) Fig. 2 (C) - With the rotor in
any normal position of rest,
bridging brushes shall not con-
tact with adjacent terminals.,
Gauge by, eye.

(Y

(b) Pig. 3 (4) - The tips (trailing
edges) of non-bridging brushes
shall be 1/64"(approximately the
thickness of a terminal) from the
edges of their respective termi=~
nals when the rotor brush assembly
is rotated backward far enough to
take up all the play between the
retaining and the driving pawls
and the ratchet wheel teeth.

This shall be checked on terminals
in three positions on the bank
(top, bottom and middle). Gauge
by eye.

Bank

Bank Terminals

(4)

Fig. 3

Page 3
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SECTION A468.002

2.07 Rotor Brush Alignment - Fig. 4 (4)
The Junction between each pair of
R rotor brush springs shall line up
with the center line of the associ-
ated bank feeder brush within .014",
when the brushes are in the position
in which they are about to pass onto
the feeder brushes. Gauge by eye.

The feeder brushes and bank terminals

are .014" thick.

NOTE In case the bank feeder brushes
have been cut away this require-

ment shall apply to the first
row of bank terminals.

Rotor Brush -

Center Line
of Yeeder

Feeder Brush

Fig. 4

2.08 Feeder Brush Position

la) Fig. 5 (4] - Siggle Piece Type
Only When the feeder brush 1s
pushed away from the rotor with
pressure applied on the center
line of the feeder brush and
close to the crotch, the two
prongs shall leave the rotor at
the same time. Gauge by eyse.

Ratchet Wheel

Driving Pawl

Overthrow Stop

Standard
Point ot
Measurement

Pig. 5

Page 4

(b) Fig. 5 (A) - Single Piece Type
Only Both prongs of the feeder

brush shall make contact with the
rotor over their entire contact-
ing surfaces and shall not inter-
fere with the spacing washers on
the rotor at any point in the
revolution of the rotor. Gauge
by eye.

(c) Single Piece Type Only Except
where otherwise specified, there
shall be an appreciable clearance
(min. .005") between all parts
of the feeder and rotor brushes
except contacting surfaces there-
on., Gauge by eye.

(d) Fig. 5 (B) - Bank Single Pieee
Type_Only That part of the bank

eeder brush over which the rotor
brushes pass shall be in align-
ment with the bank terminals
within .010". Gauge by eye.

{e) Detachable Feeder Brushes Only
When one end of the non-bridging
brushes is climbing up on the
feeder brushes, the brushes on
the opposite end of the rotor
shall not be in dontact with the
bank terminals. Gauge by eye.

(f) Fig. 6 (A) -~ Detachable Feeder
Brushes Onl The contacting
surfaces of both prongs of the
single piece type, and both con-
tacting edges of ¢he two piece
type brushes shall® be parallel
to the face of the rotor brush
hub throughout the revolution of
the rotor hub and they shall be
min. 1/64" from the outside edge
of the hub., Gauge by eye.

/
f o
Detachable ch
Feeder Brushes
(single Piece |
Type) RE
Fig. 6

(g) Detachable Feeder Brushes Only
With one end of the rotor brushes
resting on the 5th row of bank
terminals the center line of each
feeder brush shall line up with
the junction of the associated
pair of rotor brush springs with-
in ,010". The single piece type
feeder. brushes are .014" thick,
and each spring of the two plece
type feeder brush is .007" thick.
Gauge by eye.
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2.09

Single Pi
Type Bank

Feeder Brush

\

Spacing Washers

Clamping Nut

Detacha
Brushes

Piece Type)

Feeder Brush Tension
a) Fig. 7 (A) - Single Piece Type
Only The tension of each feeder
brush against the associated
rotor hub measured at a point
on the center line of the feeder
brush and close to the crotch
shall be:
Test - NMin. 65 grams, max.
90 grams
Read just - Min. 70 grams, max.
90 grams
This requirement shall be checked
with the rotor in its normal
position with respect to side-
play. Use the No. 70-E gauge.

ece

(b) Two Piece Type Detachable Feeder
Brushes Only With the adjacent
brushes held away the spread of
the contact ends of two piece

ble Feeder
( Two

2,10

Point to
Ad Just Rotor
Brush Tension

Brush No.

Brush No.
Brush No.

Brush No.
Brush No.

Brush No.

Feeder Brushes

frame

SECTION A468.002

type brushes should be approxi-
mately (£ 1/16") 3/8". Gauge by
eye. This requirement may be
checked for by the Telephone
Company if they require it

before the Installation Department
has mounted the feeder brush unit
on the selector.,

Rotor Brush Tension - Fig. 9 (A) =
The tension of each brush member
measured at a point approximately
midway between the prongs of the
brush memter, with the brushes on the
topmost row of terminals, shall meet
the specified minimum and maximum
limits. Use the No. 70-D gauge.

NOTE On selectors equipped@ with
detachable feeder brushes,
it will be satisfactory to
check this requirement with
the brushes on the detach-
able feeder brushes instead
of on the topmost row of
terminals.

[l ¢ B NS I « 1Y

Fig, 9

2,11 Rotor Brush Prong Contact = Fig. 9 (B)

At least one prong of each individual
brush member shall make contact with
the associated bank feeder brush.
The other prong shall not be away
from the feeder brush more than:

Test ~ Max. 005"

Read just - Max. .003"
Cauge by eye.

NOTE In case the bank feeder brushes
have been cut away this require-~
ment shall apply to the first
row of bank terminals.

Page .5
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SECTION A468.002

2.12 Toei of Bridgi Brushes -~ Fig. 10
[A) - The trailing edges or tips of
the bridging brushes shell "toe out”,
but the maximum separation between
tips of each pair of brushes shall Feeder
not execeed .010"™ when the brush Brushes
members are making contact with each
other. Gauge by eye.

Bridging
Brush
(4)
2.14 False Contactin
{a) Fig. 13 (4) - Non-Bridging Brushes
There shall be a clearance of min.
1/64" (approximate thickness of a
terminal) between the heels of
non-bridging brush members and
Fig. 10 their associated bank terminals,
when their contacting edges are
in contact with each other between
2.13 Heel acin the bank feeder brush and the lst
a) Fig. 11 (A) - There shall be min. bank terminal, the 11th and 12th
1/32" clearance between brush terminals and the 2nd and 3rd
members of adjacent pairs when terminals from the top of the
the brushes are in contact with bank. Gauge by eye.
the bank terminals. This require-
ment shall be checked on the top- NOTE 1In case the bank feeder brush-
most row of terminals. Gauge by T es have been ocut away this
eye. requirement shall apply be-
tween the lst and 2nd bank
NOTE On selectors equipped with terminals.
detachable feeder brushes
it will be satisfactory to
check for this requirement Non-Bridging Brush
on the detachable feeder
brushes. Associated Bank

Terminals (4)

Fig. 13

Bank

(b) Bridging Brushes - Fig. 14 (A) -
On aEI selectors equipped with
single piece narrow type bank
feeder brushes, the heels of
bridging brushes shall clear the
first terminal by min. 1/64"
(approximate thickness of a ter-
minal) just before the rotor
brushes engage the feeder brushes.
Gauge by eye.

Bank
Terminals

Fig. 11
NOTE 1In case the bank feeder
brushes have been cut away
this requirement shall apply
(b) Pig. 12 (A) - The heels of the to the second row of ter=-
rotor brush members shall clear minals,

the sides of the bank feeder

brushes by min. 1/64" (ap-

proximate thickness of a termi- Bridging Brush
nal) just before the brushes

engage the feeder brushes. Gauge

by eye. . , (4)
NOTE In case the bank feeder Narrow Type
brushes have been cut away Feeder Brush

this requirement shall
apply to the first row of
bank terminals. Pig. 14

Page 6
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2.15 Clearance Between No. 1 Brush and
Driving Arm There shall be a clear-
ance o% min. 1/64" between the No. 1
brush and the driving arm with the
rotor brush assembly in the position
it assumes after being operated
electrically and with the side-play
of the armature taken up to the right

as viewed from the front. Gauge by
eye.

2.16 Driving Spring Tension

(a}) Fig. 15 (A} - When a maximum
tension is specified the driving
spring shall have not more than
the specified tsnsion measured
et the "Standard point of Measure-
ment™ as the driving pawl falls
over a ratchet wheel tooth. Use
the No. 79-B gauge.

(b) Fig. 15 (A) - The driving spring
shall not have less than the
specified minimum tenskon measur-
ed as above. Use the No. 79-B
gauge.

(¢c) Fig. 15 (B) - The outside inter-
rupter spring shall not be in
contact with the rubber stud when
these requirements are met.,

Gauge by eye.

(v)

Retaining Pawl
Screw

Point to
Adjust Retaining
Pawl Tension

(b1)

(b2)
Ratchet Wheel

(D) K
(E
Driving Pawl S
Overthrow Stop
(€) O
Standard Point

of Measurement

(v)

(v1)

Fig. 15

SECTION A468,002

2.17 Armeture Back Sto
(&) Fig. 16 (4) - When turned over to

the Telephone Company the armature
back stop shall be assembled on
the selector so that the stop will
tend to move in a clockwise
direction and the straight portion
of the stop extending from the
point of greatest overthrow to

the point opposite the mounting
screw shall incline to the right.
Gauge by eye.

Pig. 16

Fig. 15 (C) - The beok stop shall
have & position such that the
driving pawl, in its rest posi-
tion does not bind on the over-
throw stop (minimum requirement). .
Geuge by eye.

The gap between the driving pawl
and the overthrow stop shall not
be sufficient to allow more than
an appreciable amount (1/32") of
rotary motion of the rotor brush
assembly (maximum requirement).
Gauge by eye. .

It is satisfactory to check the
minimum requirement in four posi-
tions of the ratchet wheel
approximately 90° apart, and to
check the maximum requirement on
both ends of the rotor brush
assembly.

2.18 Retaini Pawl Tension and Position
{a) Fig. 15 (D] - Unless otherwise

specified the retaining pawl ten-
sion against the ratchet wheel
teeth, measured at the bend in the
pawl, shall be min. 50 grams, max.
70 grams. Use the No. 79-C gauge.
Fig. 15 (E) - When the armature

is operated and released electri-
cally on not more than the speci-
fied low voltage, the retaining
pawl shall just clear each rat-
chet wheel tooth. Gauge by eye.
The position requirements shall

be checked with the ratchet wheel
in at least 4 positions, approxi-
mately 90° apart. Gauge by eye.

2.19 Armature Air-Gap - Fig. 16 {B)
{a) The gap between the armature and

Page 7
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SECTION A468.002

2.19 Continued

the magnet core shall be such
that the driving pawl will engage
all ratchet teeth throughout a
complete revolution when the mag-
net is energized with not more
than the specified voltage in a
manner to advance the selector
step-by-step. Gauge by eye.

(b) In addition to meeting the above
requirement, the air-gap shall be
such that the driving pawl shall
not engage any tooth of the
ratchet wheel when a .004" gauge
is placed between the armature
and the magnet core and the selec-
tor is energized with the speci-
fied voltage. Use the No. 74-D
gauge.

(¢) Fig. 17 (A) -~ In meeting the above
requirements, 2.19 (a) and (b),
the overthrcw or "whip" of the
driving arm shall be eliminated
by pressing lightly against the
lip of the outside interrupter
spring with the finger.

Ratchet Wheel
Driving Pawl

Outside
Interrupter
Spring

Top Surface
of Mid-Section
of Driving Pawl

(®

Fig. 17

2.20 Outside Interrupter ring Tension -
Fig. 17 (B) - The tension of the out-
gide interrupter spring shall meet
the specified minimum and maximum

limits., Use the No. 79 type gauge.

2.21 Drivi Pawl Tension and Position
{a) Fig. 17 (C) - Driving Pawl Ten-

sion The tension of the driving
pawl against the ratchet wheel,
measured at the bend near the
driving end of the pawl just as
the pawl leaves the bottom of
the ratchet wheel tooth with the
selector armature in the operated
position shall be:

Test - Min.80 grams, max.
150 grams

Read just -~ Min.90 grams, max.
150 grams

Use the No. 79-C gauge.

Page 8

(b) FPig. 17 (D) - Driving Pawl Posi-
tion - The edges of the driving
pawl along its length shall be
parallel with the sides of the
ratchet wheel and the top sur-
face of the mid-section shall be
parallel with the base of the
ratchet wheel tooth. Gauge by
eye.

2.22 Magnet Pull Test - Fige. 17 (E) When
specified, the selector magnet shall
be capable of drawing up the armature
so that the driving pawl falls into
the next tooth when the pull of the
driving spring is supplemented by at
least the specified pressure, applied
with a push gram gauge at a point
opposite the "Standard Point of
Measurement”, and when the magnet is
energized in the "Selector Circuit®
with not more than the specified volt-
age. Use the No. 79 type gauge.

2.23 Step Test - Fig. 18 (A) The selector
shall be capable of taking a full
step onto the feeder brushes when the
load on the driving spring is arti-
ficially increased by the application
of the specified tension at the
"Standard Point of Measurement" in a
horizontal direction opposed to the
pull of the driving spring. This
requirement shall be met on both ends
of the rotor brushes. Use the No. 79

type gauge.

Ratchet Wheel

Standard
Point of
Measurement

Overthrow Stop

Frame

Underside of
DPriving Pawl

2.24 Low Voltage Operate Test "A"

When specified, the selector shall
start from its normal position and
continue to operate steadily and
uniformly under self-interruptions
when not more than the specified low
voltage is applied across the "Selec-
tor Circuit". If the selector is
wired so that it cannot be rotated
under self-interruptions, it shall be
rotated under control of the relay
wired to its interrupter contacts.
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2.25 Speed When specified, the rotating
element of the selector shall pass
not less than the specified number
of terminals per second when not
more than the specified low voltage
is applied across the "Selector
Cirocuit™.

2.26 High Voltage Operate Test "B" When
specified, the selector shall start
from its normal position and continue
to operate steadily and uniformly
under self-interruptions when not
less than the specified high voltage
is applied across the "Selector
Circuit®, .

2.27 Interrupter Contact Test

{a] When specified, & selector shall
operate steadily and uniformly
in the selector circuit with the
specified voltage when a gauge
of the specified thickness is
held between the lip of the
outside interrupter spring and
the driving arm stud. Use the
No. 74-D gauge.

(p) A1l interrupter operation re-
quirements shall be met with the
same interrupter adjustment.

Notes and Special Requirements for 200 and
206 Type SeEectors

Note 1 Interrupter Spring Clearance The
clearance between the driving arm
stud and the outside interrupter spring
shall be Min., .040" :
Max. .050"
Use the No. 1ll2-A gauge.

Note 2 Requirements cover uses other than as

sender selector and distriect selector
in district and suburban sender selector cir-
cuit.

Note 3 Requirements cover uses as sender se-
lector and district selector in dis-
triect and suburban sender selector circuits.

Note 4 Requirements cover use as a numerical
register switch in offices where the
rated voltage is 45 to 50 volts.

Note 5
a) The clearance between the driving arm
stud and the outside interrupter
spring shall be:
Test - Max. .012"
Read just- Min. .004", Mex. .0l2"
Use the No. 74-D gauge.
(b) When the outside interrupter spring
contacts are not connected in a cir-
cuit the test requirements for "Interrupter
Spring Clearance" may be omitted.

Note 6 Requirements cover use in offices
where the rated voltage is 45 to 50
volts.

Note 7 Requirements cover use as a numerical

SECTION A468.002

register switch in subscriber's sender
circui ts.

Note 8 Requirements cover use as a hunting
switch in local tandem sender cir-
cuits.

Note 8 Requirements cover use as a party
test switch in 2 party message rate
district circuits. {Test and Readjust) When
the selector is so wired in circuit that it
cannot be completely rotated under self-
interruptions, the following requirement
shall be substituted for requirements 2.24,
2.26 and 2.27. The selector shall be rotated
partly step-by-step and partly under self-
interruptions on the specified low voltage.

Note 10 Requirements cover uses other than
as party test switeh in 2 party
message rate district c¢ircuits.

Note 11 Requirements cover use in offices
where the rated voltage is 40 to
56 volts.

Note 12 Requirements cover use in offices
where the rated voltage is 20 to
25 volts.

Note 13
a) The normally open interrupter con-
tact shall close before the break
contact opens. This requirement may be
omitted if the contact is not usec in the
circuit.
(b) The movable spring shall have a ten-
sion against the stop of
Min. 40 grams
Max. 60 grams
measured approximately 3/64" from the contact
end. Use the No. 79-C gauge.
(¢) The contact pressure on the make con-
tact spring when the selector is
operated shall be
Min, 50 grams
Max. 150 grams
Use the No. 79-C gauge.

Note 14 The selector shall operate steadily
and uniformly on self-interruptions
with maximum voltage across the "Selector
Circuit” when a .003" gauge is inserted be-
tween the micarta insulator and the contact
adjusting lug directly behind the contact on
the inside interrupter spring. Use the
No. 74-D gauge.

Note 15
a) The selector shall operate steadily
and uniformly on self-interruptions
with minimum voltage across the selector cir-
cuit and with no gauge placed between the
outside interrupter spring and the nrubber
stud on the armature, but shall not oOperate
smoothly and uniformly with a .003" gauge
placed between the outside interrupter and
the rubber stud on the armature.
(b) The driving pawl tension shall be
Min. 90 grams
Max. 125 grams
Use the No. 79-C gauge.

Page . 9
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SECTION A468.002

Note 16 With the selector held operated

with minimum voltage across the
"Selector Circuit” the contacts of the in-
terrupter and outer springs shall not open
with a .002" gauge inserted between the
outer spring and its spring stop. Use the
No. 74-D gauge.

Note 17
a) The contact pressure of the outer
spring against the spring stop
measured at the contact shall be
Min. 100 grams
Max. 200 grams
(b) The air-gap between contacts of the
interrupter and outer springs shall
be
Min. .005"
Max. .010"
when the armature is at rest.
(c) These requirements shall be met at
the same time as requirement 2.20.

Use the No. 79-C gauge and the No. 74-D gauge.

Note 18 The selector shall operate steadily

and uniformly on self-interruptions
with maximum voltage across the "Selector
Circuit"” when a .002" gauge is inserted be-
tween the micarta insulator and the contact
adjustment lug directly behind the ocontaot
on the inside interrupter spring. Use the
No. 74-D gauge.

Note 19 There shall be a clearance of

1/32" (approximately twice the
thickness of a terminal) between the heels
of the No. 6 rotor brush and the terminals
of the corresponding row when the contacting
surfaces of the brush are between the termi-
nals. Gauge by eye.

Note 20
a) The contact pressure of the operat-
ing spring méasured at the contact
shall be
Min. 45 grams
Max. 65 grams
Use the No. 79-C gauge.

(b) The clearance between the rubber stud

and the operating spring shall be

Page 10

Min, L,030"
Max. .040"
Gauge by eye.
(¢} When the armature is operated
there shall be a clearance of
approximately 1/16" between the front con- .
tact spring of the back contact and the
rear contact spring of the front contact.
Gauge by eye.

Note 21 The retaining pawl tension shall
be
Min. 70 grams
Max. 100 grams
Use the No. 79-C gauge.
Note 22 Requirements ocover use as a numeri-

cal register switoh in offices where
the rated voltage is 40 to 56 volts.

REASON FOR REISSUE -~ CHANGES IN REQUIREMENTS

1. To add requirements for detachable
feeder brushes. (Previously ocontained
in addendum to issue 1-D).

2. To omit notes covered by revised
definition of "Seleotor Circuit*, (2.04)

3. To omit notes covering stepping seleo-
tor step-by-step during Low Voltage
Operate Test "A". (2.04)

4. To add note 21. (2.04)

5. To make minor revisions in speocial
requirements to agree with latest manu-
facturing information. (2.04)

6. To revise requirement for Low Voltage
Operate Test "A"., (2.24)

7. To revise requirement for Interrupter
Contact Test. (2.27)

8. To add requirements for 206-BK, 206-BL,
206~-EM, 206-BN, 206-BP and 206-BR
selectors.
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SECTION A468.002

3. ADJUSTING PROCEDURES cauges (Continued)

placed 306)

Flat

TCI Library www.telephonecallectors.info

Tools Code No. Description
Code No, Desoription 79-B 0-1000 Gram Push-~Pull Ten- .
sion Gauge
38 Screw-driver 3 1/2¢
79-C 0-200 Gram Push-Pull Ten-
38-B Lamp Socket with 802 sion Gauge -—
Cord
112-A (or «040" and .050" Double
179 Spring Adjuster the re- BEnd Thickness Geauge
placed
243 Wrench 3/16" and 5/8" R-2228)
Hex. Closed Double End
Flat
Materials
245 Wrench 3/8" and 7/16" -
Hex. Open Doudble End - Western Eleotric Lubricat-
Flat ing Compound No. 3
356 Spring AdJjuster - Carbon Tetrachloride (C.P,)
265-B Contact Burnisher - Toothpicks, hardwood, flat
at one end and pointed at
303 Spring Adjuster the other
305 Wrench 7/16" Hex,
Socket Offset Test Apparatus
344 Socrew-driver Offset 32-A Extension Control Test Set
359 Magnet Core and Arma- - Portable test set for
ture Cleaning Tool testing 200 and 206 type
seleoctors - All Systems
363 (2 Spring Adjuster
req'd.) - Battery Control Test Set
(Wagon Type) for testing
376-A Dental Mirror 200 and 206 type selectors
: in panel offices
379-A Driving Spring Lug and
Interrupter Back Stop - Portable test set for
Adjuster testing 200 and 206 type
) selectors in key indica-
417-A (or Wrench 1/4" and 3/8" tor and step-by-step
the re- Hex. Open Double End call indicator offices

425-A Selector Holder 3,001 Spring bending for tensioning should,
unless otherwise specified, be done
R-1760 Frame and Armature close to the base of the spring.
Ad juster
K3S-6015 Duck-bill Pliers 3.002 1In all cases where it is necessary to
move the rotor brushes by hand, this
Ks-8320 Orange Stick should be done by grasping the free —
ends of the rotor brush between. the
- Bell System Cabinet contact portion and the hud.
Screw-driver - 3-1/2%
per A.T.&T. Co. Drawing
46-X-40 3.003 To step the selector manually, apply
sufficient pressure to the bottom of
- No. 4 Artist's Sable the armature as shown in Fig. 19, to
Rigger Brush force it upward against the magnet
core and then release the armature.
Gauges In some cases it may be necessary to
apply the force with a snap in order
70-D 50-0-50 Gram Gauge to obtain a slight whip of the driv- o
ing arm so that the driving pawl
70-E 150-0-150 Gram Gauge will engage a tooth of the ratchet
wheel. The selector should never be
74-D Thickness Gauge stepped manually by means of the
Nest driving am,
Page 18



Driving Arm

Armeture

Method of Stepping a Selector Manually
Fig. 19

3.004 Before msking any adjustments on selec-
tors which are non-rigidly mounted
place the No. 425-A selector holder in
Place as shown in Fig. 20 and tighten
the thumb-screw so as to hold the sel-
ector.

Non-Rigid

Mounting
Bar

No. 425-A
Selector
Holder

Thumb Screw

No. 425-A Selector Holder in Place on
Non-Rigidly Mounted Selector

Fig. 20

“

3.005

3.0051

SECTION A468.002

Methods of Connecting Selectors for
Testing, Regulating the Voltage and
Operating the Test Sets Variation in
the voltage 1s obtained by means of an
auxiliary battery which forms a part
of each test set. The test sets are
equipped with means for connecting to
one or more cells, rheostats for close
adjustment of the voltage and a double-
throw key which is used to connect

the auxiliary battery either in series
aiding or in series opposing with the
central office battery and thus change
the test conditions applied by the
test set to high or low voltage as
required. The test sets &re also
equipped with keys, Jjacks, plugs and
cords for connesting to and testing
the selectors under various oircuit
conditions. The designations "G/v",
"F/y" or "B/V" will be shown in the
"Test Set Preparation” column of the
associated circuit requirement tables.

These designations represent the follow-

ing test set applications,

n"G/V" Ground Voltage Application
{Cases where batiery 1s permanently
connected in the circuit to one side
of the winding of the selector under
test). Before preparing the test set
for making tests on selectors having
battery wired to one side of the
windings, place all keys in their
normal positions and rheostats (LV)
and (HV) in their "off" positions.
Connect the patching cords to the test
set in the following manner. Connect
the red, white and blue conductors of
patching cord (D) to binding posts
(AUX-BAT) designated (RED), (WH) and
(BLUE) respectively. Supply the
Central Office battery and ground to
the test set by patching Jjack (BAT-G)
to jJack (A) in one of the frame jack
boxes by means of patching cord (A).
Where frames aré not equipped with
battery and ground supply Jjack, bate
tery and ground is connected to the
test set by means of binding posts
(BAT) and (G). Connect the portable
auxiliary dry battery to the test set
by means of patching cord (D). After
connecting the cord to the binding
posts (AUX-BAT), attach the battery
clip of the white conductor to the
positive (+) pole of the battery, ((-)
pole in offices using (-) grounded
battery), attach the clip of the blue
conductor to the point on the battery
described in paragraph 3.0052, "Low
Voltage Test" and attach the clip of
the red conductor to the point on the
battery described in paragraph 3.0053,
"High Voltage Test", Insert the plug
of patching cord (B} into Jjack (TEST)
of the test set and attach the clip or
socket end to the selector to be test-
ed. When adjusting the voltage for
step tests or when making step tests
attach the c¢lip end of cord (B) to the
interrupter spring which is wired to

Page 19
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SECTION A468.002

previously described under paragraph
3.0051 and thus supply a ground for its
operation, Operate the "FUSE" key con-
necting the auxiliary battery to the
tip and sleeve of the Jjack "T", oppos-
ing or boosting the central office
battery depending upon whether the
"1/V" key or the "H/V" key is operated,
Adjust the voltage as described in para-
graphs 3.0053 and 3.0054. The "FUSE"
key operated, also connects the volt-
meter leads so that the drop across the

3,0051 ‘Continued)

the winding terminal of the selector.
For making running tests attach the

olip or socket end of the patching cord
(B} to the interrupter spring which is
not wired to the winding terminal so
that the selector can operate under con-
trol of its interrupter.

3.,0052 Low Voltage Test For low voltage regu-
Tation, operate the "V/M" and the

3.0053 High Voltage Test The battery regula- voltage tests,
on for e high voltage test may be
made in the seme manner as the regula- 3.006 Method for Measuring the "Step Test",
tion for the low voltage test using gne 1 Test" and for the "AW,
the red oconductor, except that the " and Speclal Operate Requirements
"H/V" rheostat and the "H/V" key are
used in place of the "L/V" rheostat 3.0061 With the clip or socket end of the
and the "L/V" key, thus connecting the patching cord "B® attached to the in-
auxiliary battery as a booster in terrupter spring terminal that is
series with the central office batterye. strapped to the winding terminsl, ope
A erate the selector step-by-step in

3.0054 "F/V" Fuse Voltage Application (Cases making the "Step Test", "Magnet Pull
where, in order to test a selector, it Test"”, the "Special Operate Test" and
is necessary to remove the individual in stepping the selector to the 21st
circuit fuse and connect the test set terminal by operating and releasing
between the bus bar and the fuse post) the "L/V" key. For the "A" and "B"
Connect jack "A"™ to the battery and requirements in which the selector is
ground supply jack "A"™ in the frame required to operate under self-inter-
Jack box by means of patching cord ruptions, transfer the clip or socket
"A", Insert the plug of patching cord end of the patching cord "B" to the
"C" into Jack "T" and fasten the U interrupter spring terminal which
shaped tip of the tip conductor is not strapped to the magnet coil im
(white) under the bus bar fuse and the order to complete the testing circuit
U shaped tip of the sleeve conductor through the interrupter spring contects,
(red) under the fuse stud screw. In=-
sert the plug of patching cord "B" in 5.0062 Before making the "Step Test" as speci-

"L/V" keys. The "V/M" key opserated,
connects the voltmeter so as to give
the voltage drop across the selector
cirouit under test with the selector
operated but not running. The "L/V"
key operated, operates a relay in the
test set, which connects the auxiliary
battery through to the patching cords
in such a manner that the auxiliary
battery voltage opposes the voltage of
the central office battery which is
connected to the winding terminal of
the selector. Connect the proper
number of auxiliary battery cells into
the cirocuit to give the voltage re-
quired using the blue conductor men-
tioned under 33,0051, It the exact
voltage required cannot be obtained in
this manner connect to the auxiliary
oell which will bring the voltage

above and nearest to the required volt-

age and obtain the exaot voltage by
adjusting the "L/V" rheostat. Care
should be exercised to keep the varia-
ble resistance as low as possible
because external resistance in the
selector circuit has a decided effect
upon the steady and uniform operation
of the selector. After obtaining the
correct voltage, the "V/M™ key should
be restored to its normal . position,

Jack "G" and attach the clip or socket
end of the cord to the selector as

Page 20

3.0055

3.0058

selector will be read on the operation
of the "V/M" key,

"B/Y" Battery Voltage Application
[Cases where ground is permanently
conneocted in a circuit to one side of
the winding of the selector under
test). Attach jacks and operate the
rhecs tats and switches as previously
described under paragraph 3.0051. In
this case it is necessary to operate
the "BAT". key. This key operated,
connects the central office battery
with the portable battery in series
aiding or opposing, depending upon
whether the "H/V" or "L/V" key is op-
erated, to the sleeve of the "T" jack
battery key and also connects the
~voltmeter leads so that the voltage
aocross the selector may be read by op-
erating the "V/uM" key.

Testi Selectors at a Distance from
The Test Set When testing selectors
on the top of the frame at a distance
from the battery ocontrol test set, -
the 32-A test set may be used in place
of the "L/V" and "H/V" keys, by in-
serting the plug of the test set into
the "EXT" key Jjack. Depress the white
button to make the low voltage tests
and the red button to make the high

fied in the following requirements, the
rotor brush assembly should be stepped

TCI Library www.telephonecollectors.info



3.0062 §Continued)

electrically (step-by-step and not
under self-interruptions) to the posi=-
tion prior to which the worst brush
load is encountered, (This is the po=~
sition just preceding the one wherein
the contacting edges of the rotor
brushes will engage the feeder brushes.
In stepping from this position to the
next position the friction of the
brushes is perceptibly increased, as
the brushes, in addition to engaging
the bank termirfals, engage the feeder
brushes, See requirement 2.23 on

page 8). Stepping the selector electri-
cally to required positions instead of
manually is recommended because in step-
ping the selector manually there is
danger of springing the driving arm so
that the selector will fail to meet

its requirements. However, if care is
exercised, it will be satisfactory to
advance the rotor brush element by hand
after energizing the selector magnet.

Cleaning (Rq.2.01)

M-1 Ratchet Wheel and Armature Bear-

ings If upon inspection, there
is found to be an accumulation of gummy
oil or foreign matter on the selector
ratchet wheel or armature bearings, car-
bon tetrachloride may be used very spar-
ingly to soften this matter so that it
may be removed. Only C,P., carbon tetra-
chloride shall be used and extreme care
should be taken to keep it from coming
in contact with the spoolheads of the
selector magnet or with any part of the
bank or rotor brush assemblies other
than the ratchet wheel. All wearing
parts of the switch such as the ratchet
wheel or armature bearings must be
allowed to dry and then be relubricated,
if they are cleaned with carbon tetra-
chloride. Under no circumstances should
carbon tetrachloride be used on the bank
terminals or rotor brushes. Interrupter
contacts should becleaned when necessary
by drawing the No.265-B contact burnish-
er back and forth between the contacts
five or six times with the surface of the
tool flat against the surface of the con-
tact disc, At the same time the contact
point should be allowed to press against
the other side of the burmishing tool.
In cases where this method does not prove
adequate, the contacts should be flushed
with a drop of C.P. carbon tetrachloride
applied with a toothpick. A clean tooth=-
pick must be used for each pair of con-
tacts cleaned. After applying the car-
bon tetrachloride use the contact bur-
nisher as above.

M-2 Bank and Bank Terminals The sel-
ector should be rotated a number

of times under self interruptions or

step by step, depending upon the wiring

arrangement of the selector circuit,

SECTION A468.002

Any loose dirt should then be carefully
removed from the bank in a manner that
does not affect the alignment of the
terminals.

M-3 Masget Core Gap Insert the No.
cleaning tool between the
armature and the core and apply suffi-
cient pressure to the bottom of the arm-
ature to force it upward against - the
cleaning tool, as shown in Fig. 21. Then
forcibly withdraw the cleaning tool.
Repeat the operation several times. This
operation will remove dust and loose
galvanizing scales that may have accumu-
lated between the armature and the core.

S
@ -
S

G ol
-
TS
J

Armature —+=

/
No. 359 g .
Cleaning .
Tool

Method of Cleaning the Magnet Core Gap

Fig. 21

3.02 Lubrication (Rq.2.02)

M-1 Rotor Bearings To lubricate the
rotor bearings dip the No. 4
Artist's Sable Rigger Brush into the
Western Electric Lubricating Compound
No., 3. Take up the end play of the
rotor toward one side of the selector
and apply the lubricant to the bearing
by inserting the brush through the hole
in the side of the frame. On selectors -
not provided with this hole apply the
lubricent as shown in Fig. 22. Two
applicetions of the lubricant should
be made to this bearing.

M-2 Take up the end play of the rotor
in the opposite direction and
make two applications of the lubricant

Page 21
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Selector Mounting

Ratchet Wheel

SECTION A468.002

(Continued)

to the other bearing as covered in
M-1l.

Screw

Rotor

Method of Lubricating Rotor Bearing When
Lubricating Hole is not Provided

Fig. 22

M3 Armature Bearings To lubricate
the armature bearings tske up
the end play and make two applications
of the ludbricant to each bearing at a
point between the selector frame and the
armature bearing bushing (Fig. 1) in a
menner similar to that covered in M-1.

M-4 After the lubricant has been ap-

plied, rotate the selector sever-
al revolutions under self interruptions
or step-by-step, depending upon the Wir-
ing arrangement of the selector cirouit,
in order to distribute the lubricant
more evenly over the bearings.

M-5 Surfaces of Ratchet Wheel Teeth
efore lubriocating the ratchet

wheel teeth, clean them if necessary as

specified in procedure 3.01, M-l.

M-8 To lubricate the surfaces of the
ratchet wheel teeth with Western
Eleotrio Lubricating Compound No. 3 dip
the No. 4 Artist's Sable Rigger Brush
into the lubricant and drain it once
against the side of the container. Then
apply the lubricant to the surfaces of

Page 22

3.04

the ratchet wheel teeth Just below the
retaining pawl while the selector is
rotating. After cleaning, three applica-
tions of the lubricant should be made.

If cleaning is unnecessary less lubricant
may be sufficient. Care must be exercis-
ed in applying the lubricant as an exces-
sive amount in one spot on the ratchet
wheel i1s liable to splash onto the
brushes or bank terminals.

Record of Lubrication (Rq. 2.0%3)
o Procedure)

Notes and Special Reguirements (Rq., 2,04)

M-1 Any special requirements which

are applicable to the selector
under test should be met. Tests and ad-
Justments necessitated by suoh require~
ments shall be made in accordance with
the methods given in this section,

M-2 Before adjusting the clearance
between the driving arm stud and
the outside interrupter spring, observe
how close the clearance is to the speci-
fied limits. When a considerable amount
of adjusting is required, to bring the
clearance within the limits adjust the
spring stop with the No. 379-A driving
spring lug and interrupter back stop
adjuster, but when aslight adjustment

- 1is required, adjust the outside inter-

rupter spring with the No. 303 spring
ad juster. To use the No. 379~A adjuster

apply it to the interrupter spring back

stop from the side nearest the magnet
coil as shown in PFig. 23 and adjust the
interrupter spring back stop as requiread.
In making this adjustment care should be
exeroised to keep from throwing the lip
perceptibly out of parallel with the
face of the armature stud.

M-3 When ad justing the spring stop an
attempt should be made to obtain
the correct adjustment with the least
number of adjusting operations because the
spring stop has a tendenocy to lose its
adjustment if it is subjected to too
many adjusting operations. The adjust-
ment of the spring stop is not recommende
ed on selectors not equipped with e
frame stiffening bracket as this opera-
tion may change the armature air-gap.

CAUTION Positioning of the inside in-
terrupter spring should not be
done other thean as specified in M2 and
M-3 above, Take care that the spring
always rests flat against its insulator.

M-4 Special Requirements for D-80701
Selector %Eese requirements
shall be met at the same time as the

interrupter contact requirements and
with the same adjustment of the interrup-
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3.04 {(Continued)

—No., 379-A Driving Spring
Lug and Interrupter
Back Stop Adjuster

Outside
Interrupter

Spring.~§‘-§5

Interrupter
Spring
Back Stop

Inside
Interrupter

Spring

Frame
Stiffening
Bracket

Method of Adjusting Interrupter Spring
Back Stop

Fig. 23

ter. To check the contact pressure
of the interrupter spring against the
spring stop apply the No. 79-C gauge
to the spring at the contact point.
‘'To adjust the contact pressure of the
outer interrupter spring apply the
No. 179 spring adjuster close to the
base of the spring and adjust as re-
quired. To check the air-gap between
the contacts of the interrupter and
outer spring insert the .005" blade
of the No. 74-D gauge between the
contacts when the selector is in the
normal position., After checking for
the minimum specified gap check the
maximum allowable gap with the .01l0"
blade of the No. 74-D gauge. To

ad just the air-gap apply the spring
ad juster close to the base of the
spring stop of the back contact spring
and adjust as required. To check for
the proper adjustment of the back
contact spring of the interrupter,
insert the .002" blade of the No. 74-D
gauge between the back contact spring
and its spring stop, then operate

the selector electrically and note
that the back contact is still closed
when the selector is fully operated.
To ad just the back contact spring

to meet this requirement apply the
spring adjuster close to the base

of the spring stop and adjust as
required.

3.05
3.06

SECTION A468.0023

Alignment of Tips of Rotor
Brushes (RQq. 2.05)

Centering of Rotor Brushes on Ter-
minals (Rq. 2.06)

Alignment of Tips of Rotor Brushes

M-1 A preliminary inspection of
each end of the rotor brush
assembly should show the tips of all
non-bridging brushes in approximate
alignment and the tips of the bridg-
ing brushes overlapping those of the
non-bridging brushes by 1/64",
Should there be any noticeable de-
vietion from the above, that would have
a bearing on the requirements for cen-
tering, 1t would be an indication of
loose rotor brush assembly, in which
case, the rotor brush assembly should
be replaced.

Centering on Terminals

M-2 To check whether or not the

rotor brush assembly as a
whole meets the requirement for center-
ing of the rotor brushes on the termin-
als in the extreme forward position,
loosen the retaining pawl with the
3-1/2" cabinet screw-driver, apply a
sufficient amount of pressure to the
end of the driving pawl to force it to
the extreme end of its stroke and note
the forward position of the rotor brushes
on the bank terminals. To check the ex-
treme rear position of the rotor brush
assembly, apply a rotary motion to the
rotor brush assembly to take up the play
between the driving pawl and the ratchet
wheel.

M-3 If the rotor assembly as a whole

is found to be outside the speci-
fied limits, it can be centered as a
whole by moving the overthrow stop up or
down as required, but it should be parti-
cularly noticed that moving the overthrow
stop in either direction will change
nearly all of the other adjustments of
the selector and for this reason this
adjustment should not be attempted unless
it is certain that it is essential. When
necessary this adjustment should be made
in the following manner:-

M-4 Loosen the armature back stop
with the 3-1/2" cabinet screw-
driver,

M=-5 Loosen the overthrow stop by

means of the No. 417-4 double-end
flat wrench just sufficiently so that it
may be moved by tapping slightly.

M-6 Center the rotor brushes on a ter~
minal by tapping the overthrow
stop slightly up or down as required.
Foving it down advances the position on
the terminels in the direction of rota-
tion, at which the brushes will stop.

Page 23
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3.05-3,06 (Continued)

3.11

M-7 Tighten the overthrow stop and

read just the retaining pawl and
the armature back stop to meet the re~-
quirements specified under "Retaining
Pawl" and "Armature Back Stopm., After
the rotor brush assembly has been cen-
tered it should be rechecked for this
requirement.,

Rotor Brush Ali ent
Feeder Brush Pos?%!on
¥eeder Brush Tension (Rq.2.09)

otor Brush Tension (RQ.2.10)

Kotor Brush prong contact (Rg.2.11)

Rotor Brush Alignment

(Rq.2.07)
(Rq.2.08)

M-l To check the brush alignment
‘step the selector electrically
to a position where one end of the rotor
brush assembly is about to pass onto
the bank feeder brushes or bank termin-
als when the feeder brushes are cut
away, and note visually thet the Junc-
tion between each pair of brush prongs
is in line with the center line of the
assoclated feeder brush or bank terminal
within the specified limit.

M-2 The 38-B lamp socket and cord may
be used for supplying light when
making this ad justment., To use this
tool, hold it with the lamp turned to
the front, insert it between the frames
of adjacent selectors and then give it
1/4 turn to the left or right as re-
quired, attech one end of the cord to
ground and the other end to the battery
fuse panel., It should be ascertained
that a lamp for use with the available
voltage is being used in the lamp socket.

M=-3 When the majority of the rotor
brushes are found to be out of
line with the bank feeder brushes or
bank terminals and this miselignment is
in the same direction, loosen the se-
lector mounting screws and shift the
selector to the right or left as re-
quired and then retighten the sorews.

M-4 Adjust an individual rotor dbrush

spring as required with the No.
363 spring adjuster. Care should be
used not to produce any sharp bends or
kinks or otherwise to distort the
brushes,

M~5 Advance the rotor assembly

. electrically for a half revolu-
tion or until the opposite ends of the
rotor brushes are about to pass onto
the bank feeder brushes or bank termi-
nals and repeat the above adjustment.

Feeder Brush Position

M=-6 Any ad Justments necessary to
place the feeder brushes in their

Page 24

proper relation with respect to the
rotor may be made with the No, 363
spring adjuster or a pair of KS=6015
duck-bill pliers.

M=-7 In the case of detachable units
it may be necessary to loosen °

the mounting nut with the No. 245

wrench and shift the unit, making use

of play-in the mounting hole. If this

does not permit the required adjustment

remove the brush assembly from the mount-

ing stud and change the number of spac-

ing washers as requiread.

Feeder Brush Tension

M-8 To oheck the tension of single
Plece type feeder brushes apply
the No., 70~E gauge to each feeder
brush except the No., 1 brush at a point
on the center line of the brush and
oclose to the crotch. The gauge should
be applied in a direction tending to
1irt the feeder brush away from the as-
sociated rotor hub and should register
at least the minimum specified tension
but not more then the maximum specified
tension when the feeder prongs break
contact with the rotor. When cheoking
this requirement make sure that the
rotor assumes its normal position by
electrical or equivalent rotation.
Also note that both prongs of the feeder
brush bresk contact with the rotor at
approximately the seme time. The orange
stick should be used for cheoking the
No. 1 feeder brush for tension as the
No. 70~-E gauge is not suitabdle.

M=-9 In adjusting single piece type
feeder brushes, care should bde
used in making the ad justments not to
distort them. The feeder brushes should
usuelly be adjusted for tension by plac=-
ing the No. 363 spring adjuster oclose
to the base of the spring and applying
& turning motion, If, however, the bow
in the spring is such, that adjusting at
this point will leave the part of the
feeder brushes over which the rotor
brushes pass more than .010" out of
alignment with the first bank terminal,
use the KS-6015 duck-bill pliers for
this operation., Wwhen using duck-bill
pliers grasp the spring above the point
at which the rotor brushes contaoct and
move the pliers toward the top, at the
same time giving them a twisting motion
in the direotion of the desired tension.

Rotor Brush Tension

M=10 The selector brushes are re-

ferred to by number in specify-
ing individual brush tensions. They
are numbered from left to right facing
the selector beginning with one. The
ad Justment for rotor brush tension
should be done as follows:
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{Continued)

Step the selector electrically
to the top row of terminals in
the bank or the detachable feeder
brushes when installed and then apply
the end of the No, 70-D gauge to each
brush member in the upper end of

the rotor brush assembly., The tension
gauge should be applied to a point on
the heel of the brush midway between
its two prongs and in a direction tend-
ing to push the contact prongs away
from the terminals upon which they are
meking contact. The gauge 1s provided
with a stop which should be set at the
nminimum tension specified. The reed
should leave the stop Jjust before the
brush spring breaks contact with the
terminal. The 38-R lamp socket and
cord may be used in making this adjust-
ment as covered in M=2.

M-11

To adjust an individual rotor
brush spring, apply the No. 363
spring adjuster to the base of the
brush spring close to the shaft of the
rotor brush assembly, In the case in-
volving detachable feeder brushes it
may be necessaery to advance the selector
one or two steps to adjust the springs
close to the shaft of the rotor brush
assembly after which the rotor assembly
should be returned to its previous posi-
tion to check the adjustment. Take
care in adjusting the brush springs not
to change the alignment of the brush
contact edges. This is especially im-
portant in bridging brushes where such
improper ad Justing would shorten the
contact surface. Care should also be
taken in meeting this requirement, to
hold the tension of each brush as close
as possible to the minimum pressure
specified in order that the friction

of the worst brush load condition will
not be heavy enough to prevent the se-
lectors meeting the "Step Test" and "An
and "B" requirements, In making ad-
Justments of brush spring tensions

the tool should be given a turning
motion and not used as a lever and
given a side motion.

M-12

3.12

When tests and ad justments have
been completed on one brush end
of the rotor brush assembly, step the
selector around electrically (step-by-
step) to a position where the opposite
brush end is in the proper position and
resting upon the top row of terminals

in the bank or detachable feeder brushes
when installed, and repeat the same tests
and necessary readjustments as described
in M-11l and M=12 above.

M=13

Rotor Brush Prong Contact

M=14 Check for prong contact, in
doubtful cases, by touching the

prongs of the brushes with the end of

the orange stick and noting whether or

SECTION A468.002

not both prongs make contact with the
bank feeder spring, or bank terminal
when the feeder brushes are cut away,
The n"feel" of the tool will be an aid
to the visual check for the requirement.
Mel5 On selectors equipped with the
two plece type feeder brushes
which are not in alignment with their
associated bank termindls within ,Q010%
at the point where the rotor brushes
pass over them or which have a separa-
tion between the halves at this point
of more than .005", it will be advis-
able to check or adjust for prong con-
tact of the rotor brushes on the first
row of bank terminals instead of on the
feeder terminels.

M=16 To ad just the inner prongs to
meet this requirement step the
selector to the horizontal position,
place the end of the No. 35 sorew-driver
in the slot between the prongs of the
brush member and apply a turning or
prying motion in the direction required.
To ad just the outer prongs apply the
No. 363 spring adjuster to the tip of
the prong and give the tool a slight
twisting motion. 1In adjusting prongs
which do not meet the requirements, an
attempt should be made to bring the
clearance as near to zero as possible,

Toeing of Bridging Brushes (Rg.2.12)

M=l To check the toeing of bridging
brushes, rotate the brush asseme
bly to a convenient position and ob-
serve whether the tips of each pair ntoe
out", Toeing bridging brushes out has

a tendency to increase the reliability
of their bridging. When necessary to
adjust the "toeing" of bridging brushes
proceed as follows:

M-2 Set the rotor assembly approxi-
mately in a horizontal position.
M-3 Fold the heel of the brush with

one No. 363 spring adjuster and
use a second spring adjuster on the con-
tact portion of the brush to produce the
required n"toeing out". Take care not
to distort the brush when applying this
adjustment.

Heel Spacin
False contact

M=l

{Rq+2.13)
(Rq.2.14)

To check for heel spacing and
false contacting step the se~
lector electrically in turn to. each of
the specified positions and note whether
or not the specified requirements are
met. ’

The 38~B lamp socket and cord
may be used to supply light when
checking these requirements, The No.

M-2
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3.,13-3,14

3.15 Clearance Between No.

3,16 Driving Spring Tension

SECTION A468.002

{Continued)

376-A dental miror mey be used in in-
specting for the "False Contacting"
requirement.

M=-3 These requirements should be met
by adjusting the brushes close

to the heels as required with a No. 363
spring adjuster. When detachable feed-
er brushes are installed, it will be
necessary to advance the selector be-
yond these brushes to adjust the springs
after which the rotor assembly should be
returned to its previous position to
check the ad justment. Care must be
exercised in adjusting brushes for these
requirements not to change the brush
tension. The brush tension should be
rechecked after these adjustments are
made.

1l Brush and Driv-

Tng Arm (Rq.2.15)
M-1 To check this clearance rotate
the selector electrically to the
position in which the No. 1 rotor brush
is nearest to the driving arm. Grasp
the driving spring arm and apply e pres-
sure to the right sufficient to teke up
the side play of the armature. Then
observe thet there is at least the
specified minimum clearance between the
No. 1 brush and the driving arm.

If the No. 1 brush meets its
position requirement, failure to
meet this requirement is probably due

to a bent driving arm. Adjust the driv-
ing erm with the R-1760 edjuster applied
to the driving arm directly beneath the
point where the pawl spring is attached
to the driving erm, After adjusting

the driving arm, ascertain that the

end of the pawl will strike the over-
throw stop squarely.

M-2

M=l In measuring this tension the
R gauge should be applied to the
nStanderd Point of Measurement® end the
outside interrupter spring should be
pulled awey sufficiently to prevent its
making contect with the stud on the
driving arm. ReadJust for, this re-
quirement in the following manner:-
M-2 The outside interrupter spring
should be forced away from pos-
sible contact with the driving arm stud,
when the armeture 1s fully drewn up.
This may be done with a toothpick placed
between the interrupter springs just be~
low the contact point.
M-3 Attach the gauge to the "Standard
Point of Measurement" and pull
against the driving spring tension until

Page 286

the driving pawl falls over the next
tooth of the ratchet wheel at which in-
stant the gram gauge should register at
least the minimum specified tension. 1In
meking this measurement hold the gruge
in a horizontal position. It is better
to check the measurement two or three
times on account of the liability of the
gauge twisting at the point where it is
attached to the driving arm.

M=-4 ‘When necessary increase or de-
crease the driving spring ten-
sion, by adjusting the driving spring
lug on the selector freme with the No.
379-A adjuster (not by adjusting the
driving spring arm on the armature). Ex-
ercise care in adjusting this lug as it
is possible to spring the whole selector
freme affecting thereby many of the other
adjustments particularly on selectors

not equipped with the frame stiffening
bracket. Take care also in bending

this lug, not to throw it out of align-
ment with the arm on the armature to
which the other end of the driving spring
is attached and thus cause unnecessary
friction in the armature bearings.

Armature Back Stop (RQ.2.17)

M=1 To check for the minimum back
stop requirement attach the test
clip or socket to the interrupter spring
terminal that is strapped to the magnet
coil, Operate the selector one step at
a time and at four positions of the
ratchet wheel approximetely 90° apart
and test the freedom of the driving pawl,
This freedom is tested by grasping the
upper end of the driving arm between the
thumd and forefinger and moving it gently
from side to side. The inner end of the
driving pawl must not bind on the over-
throw stop. Binding will be indicated
if the motion of the driving pawl is
not equal at both ends.

M-2 To check for the maximum back

stop requirement disengege the
retaining pawl and, with the rotor in a
convenient position, rotate the rotor as-
sembly back and forth without imparting
movement to the driving pawl and see that
the rotary motion of the brushes is as
little as possible, and at the most does
not exceed 1/327, Repeat this check

with the opposite ends of the brushes
contacting with the bank terminals.,

M=-3 If the driving pewl is found to
bind in one or more positions of
the ratchet wheel or if its freedom is
great enough to ellow appreciable up and
down movement at its point, the follow-
ing readjustments for this requirement
should be made.

M-4 To change, slightly, the position

of the ermeture back stop, tep
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3.17

fContinued!

the bottom of it with the R-1760 adjust-
er. If considerable movement is required,
loosen the armature back stop screw
slightly before lifting the armature back
stop. The clearance between the driving
pawl and the overthrow stop should be as
small as possible with the rotor in the
position in which this clearance is the
smallest.

M-5 After shifting the armature back
stop tighten the screw which

holds it to the selector frame.

M-6 Repeat the test outlined under
M-1 and M-2 above,

Retaining Pawl Tension and
Position (Rq.2.18)
M-1 Retaining Pawl Tension With the
rotor brush assembly in any posie
tion, check the spring tension of the
retaining pawl by means of the No. 79-C
gauge. The tension of the pawl should
be measured at the bend in the pawl. The
application of the gauge may be facilita-
ted by using a small loop of twine looped
over the pawl and the end of the gauge.
A tension within the specified limits
should be registered on the gauge at the
instant that the contact between the pawl
and the ratchet is broken,

M-2 If necessary, change the retaining

pawl tension by means of the No.
303 spring adjuster, applied to the base
of the pawl as near as possible to the
point where it is fastened to the selec-
tor frame.

M-3 Retaining Pawl Position To check

the retaining pawl position, op-
erate the selector electrically, one
quarter of a full turn and inspect for
clearance between the pawl and the
driving face of the ratchet wheel tooth.
Repeat until an inspection of at least
four equally spaced positions of the
ratcliet wheel has been made.

M-4 The retaining pawl may be ad-

Justed for position by loosening
the retaining pawl screw and then moving
the retaining pawl up or down as requir-
ed, Yhen retightening the retaining pawl
make sure that the ratchet end of the
pawl falls wholly within the surface of
the ratchet wheel,

M-S If necessary to change the posie
tion of the pewl due to its bind-

ing on some one tooth, check the spring

tension after such change is made,

3.19 Armature Air-Gap (Rq. 2.19)

M-1 In checking the armature air-gap

SECTION A468.002

the overthrow or "whip" of the driving
arm should be eliminated by pressing
lightly against the outside interrupter
spring above the offset with a finger.
This "whip"” if not damped would permit
the driving pawl to take an effective
strcke several thousandths of an inch
longer than the actual distance between
its position of rest and its operated
position. The requirement srecified

on the sheet represents the maximum
air-gap. It can be reduced to any
point between zero and the given value
when it is necessary to do so to meet
"Magnet Pull” and "A"™ and "B" Tests,
This test should be made in the follow-
ing manner:-

M-2 With the voltage specified, apply

the test clip or socket to the
interrupter spring terminal that is
strapped to the magnet coil.

M-3 Insert. the proper blade of the

No. 74-D gauge between the arma-
ture and the magnet core and energize
the selector magnet. The driving pawl
should not engage the next tooth on the
ratchet wheel,

M-4 Deenergize the selector magnet
and remove the gauge.

M-5 Energize the selector magnet.

The driving pawl should drop
into the next tooth on the ratchet
wheel. Deenergize the selector magnet.
The selector should release and step
into the next position,

M-6 Repeat M-3, M-4 and M-5 outlined
above for every position of the
selector.

M-7 If necessary to increase or de-

crease the armature air-gap to
meet the above requirements or to de-
crease the armature air-gap to meet
"Magnet Pull" or "A" and "B" Require-
ments, such adjustment should be made in
the following manner:

M-8 Loosen the magnet clamp screw with
the No. 344 screw-driver and the
magnet adjusting lock nut with the No.
243 wrench and then adjust the air-gap as
required by screwing the magnet adjusting
bushing up or down by means of the No.
305 socket wrench until the driving pawl
will just drop into a tooth when the ar-
nmature is operated with the specified
voltage, and the "whip"” is eliminated by
pressing against the outside spring
above the offset. Retighten the magnet
clamp screw and the magnet adjusting
lock nut before checking the adjustment.
Repeat this operation until the re-
quired adjustment is obtained. (This
adjustment is very important as it af-
fects the "A" and "B", Speed ané Magnet
Pull Tests.)

Page 27
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3.20

3.22

Qutside Interrugter Spring
Tension (Rq.2.20

M-1 Measure the interrupter spring -

pressure by means of a No. 79
type gauge applied in line with the
outside interrupter spring contact and
in a direction tending to pull the
outside spring away from the inner
spring. A small loop of twine may be
used to attach.the end of the gauge to
the interrupter spring. The gauge
should register within the specified
limits at the instant the contact be-
tween the two springs is broken.

M-2 The tension of the outside inter-

rupter spring should be adjusted
by means of the No. 303 spring adjuster
which should be applied close to the
base of the springe

Driving Pawl Tension and
Position (Rq.2.21)

M-1 Driving Pawl Tension To check

the tension of the driving pawl
operate the armature electrically, place
the No. 79-C gauge in the bend near the
driving end of the pawl and observe the
tension required to push the pewl away
from the bottom of the ratchet wheel
tooth. ~

NOTE: Before checking the driving pawl
tension requirement, hold the
No. 79-C gauge in the vertical
position to determine the weight
of its plunger. When measuring
the tension as outlined in M-1
the true reading is equal to the
indicated reading of the gauge
plus the weight of the plurger
of the gauge. ,

3.23

M-2 To adjust the driving pawl ten-
sion apply the No. 256 adjuster
close to the point where the reed leaves
the driving arm and adjust the tension
as required. Adjusting the reed spring
upward, toward the ratchet wheel, de-
creases the tension. Adqjusting the
reed spring downward, away fram the
ratchet wheel increases the tension,

M-3 Driving Pawl Pdsition If the

sldes of the driving pawl are
not parallel with the sides of the
ratchet wheel apply the R-1760 adjuster
to the driving arm beneath the point
where the peawl spring is attached to the
driving arm and adjust the driving arm
so that this part of the requirement is
met,

M-4 If the midsection of the driving

pawl is not parallel to the sur-
taces of the ratchet wheel teeth hold
the selector armature in the operated
position, apply the KS-6015 duck-bill
pliers to the midsection of the pawl
and adjust the pawl as required.

Page 28
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Magnet- Pull Test .(Rq.2.22)

M-1 The magnet pull test gives a
resultant force acting against
the pull of the magnet which is greater
than the specified driving spring ten-
sion at this point and represents a
magnet pull margin of safety. This test
should be made in the following manner.

M-2 With the specified potential

across the "Selector Circuit”®
connect the test clip or socket to the
interrupter spring terminal which ts
strapped to the magnet coil,

M~-3 Apply the No. 79 type gauge to

the driving arm in a horizontal
line with the "Standard Point of Measure-
ment" and push in a direction aiding the
driving spring tension until the gauge
registers the tension specified.

M-4 With the additional tension aide

ing the driving spring tension
energize the selector magnet by closing
the testing circuit. The armature
should draw up sufficiently to allow the
driving pawl to fall into the next tooth
on the ratchet wheel,

M-5 If the pull of the magnet should

fail to meet the above test it
may be that either the armature air-gap
is too large or the driving spring ten-
sion is not close enough to the speci=-
fied minimum in which case the required
adjustment should be made as outlined
under "Armature Air-Gap" or "Driving
Spring Tension",

Step Test (Rq.2,23)
M-1 The step test reduces the pres-
sure exerted by the driving
rawl on the ratchet wheel and represents
the minimum force that is considered
necessary to overcome the friction of
the worst brush load condition, The
worst brush loed condition is met while
the brushes are advancing to the posi~
tion in which they meke contact with the
feeder terminals, This test should be
made in the following manner:

M-2 Apply the test clip or socket to
the interrupter spring terminal
that is strapped to the selector magnet
and step the selector .electrically (step-
by-step) to a position of rest on the 21st
terminal in the bank (counting from the
bottom bank terminal). If the bank
feeder brushes are cut away step the
selector to the 3rd terminal in the
bank,

M-3 Energize the selector magnet.

M-4 Attach the No. 79 type gauge to
the driving arm as the "Standard

Point of Measurement” and pull in a

horizontal direction opposing the driving

N



3.23

3.24
3425
3.26

{Continued)

spring tension until the gauge regis-
ters the specified tension.

M-5 With the above mentioned tension
opposing the driving spring ten-
sion, deenergize the selector magnet

bg opening the testing circuit. This
should allow the selector to releasse
and take a full step to the 4th or 22nd
terminal. See that the retaining pawl
is properly engaged with the ratchet
wheel tooth.

3.27

M-6 Hepeat the above test with the
brushes of the other end of the
rotor brush assembly resting on the
above mentioned terminals.

M-7 meet this test is an
that the driving

too close to the

or that the brush

Failure to
indication
spring tension is
specified minimum
load is excessive.
M-8 When necessary check and ad just
for requirements 2.10 and 2.16.

Low Voltage Operate Test "A" (Rq.2.24)
Speed (Rg.2.25
High Voltage Operate Test "B"(Rq.2.26)

M-1 When making these tests, con-
nect the test set to the selec-~
tor as specified in paragraph 3.005
and proceed according to the methods

given in paragraph 3.006.

SECTION A468.002

1ip of the outside interrupter spring
should be adjusted. When an adjust-
ment 1s necessary the lip of the spring
should be ad justed by means of the

No. 303 adjuster. After making this
adjustment check the spring clearance
when definite limits are specified.

Interrupter Contact Test (Rq. 2.27)

M-1 This test decreases the inter-
rupter spring clearance and
provides a margin of safety in the
interrupter spring contacts as regards
the time of their break.

M-2 When maeking the Interrupter Con-
tact Test allow the selector to
run under self-interruptions in the
same manner as when meking the Low Vol-
tage Operate Test "A"™ except that the
proper thickness blade of the No. 74-D
gauge should be held between the lip
of the outside interrupter spring and
the driving arm stud. Care should be
taken to hold the gauge parallel to the
1lip of the interrupter spring and not
to apply any pressure which would tend
either to 1ift the spring away from

the stud or impede its action.

M=-3 To adjust for Interrupter Con-
tact, adjust the outside in-
terrupter spring with the No. 303 spring
ad juster as specified in procedure

3.26, M-3.

REASON FOR REISSUE - CHANGES IN ADJUSTING

M-2 The speed of the selector should PROC
be determined at the same time

the Low Voltage Operate Test "A" is 1.

being met by timing ten complete rev-

olutions (440 steps) of the rotor

APPROVED:

EDURES

To revise the list of tools, gauges and
materials.

brush assembly with a watch. 2. To cover use of new 425-A selector hold-
ing tool (3.004)

M-3 In case the selector does not

meet the requirements specified 3. To make the necessary changes to cover the
under either Test "A" or Test "B" the new soldering and testing lugs (3.0051,
1lip of the outside interrupter spring 3.0054, 3.0061, 3.17, 3.19, 3.22 and 3.23).
may be adjusted slightly to meet the
requirements. The change of speed or 4, To cover lubrication of rotor bearings
in the smoothness of operation noted through hole in side of frame.(3.02).
when pressing or pulling on the inter-
rupter spring stop, which supports the 5. To add note covering compensation for
interrupter spring assembly at a point 79-C gauge plunger weight when checking
directly in line with the contacts, driving pawl tension. (3.21)
will d1ndicate in what direction the

Bell Telephone Laboratories, Inc. 10-15-30

Department of Development and Ressarch 10-15-30

Page 29
29 Pages

TCI Library www.telephonecollectors.info




TCI Library www.telephonecollectors.info

ey



g

g T

——

BELL SYSTEM PRACTICES
Central 0ffice Maintenance

Apparetus Requirements and Ad justing Procedures

SELECTORS 200 AND 206 TYPES

AND

BANKS 10 AND 26 TYPES

l, GENERAL

1,91 This asddendum covers requirements for

the Nos. 206-BS, 206-BT, 206-BU, 206-BW,
206-BY, 206=CA and 206-CB selectors,and re=-
quirements for single piece type feeder brush-
es having the prongs bent in opposite direc-
tions. It supplements Section A468.002, Is-
sue 2-D, and replaces Provisional Addendum
A468,002, Issue 1-D, This addendum is re-
issued to add requirements for the No. 206=CB
selector and single piece type feeder brush-
es having the prongs bent in opposite direc-
tions (balanced type) and to revise the re-
quirements covering feeder brush position,
toeing of bridging brushes and 1low voltage
operate test "A" ., Deteailed reasons for re-
issue will be found at the end of the parts
affected.

1.12 Veriable Requirements for individual
selectors as given on the chart on page
4 of this sddendum shall be added to the

charts on pages 11 to 17 incl. of Section
A468.002, Issue 2-D.

1.13 Non-Variable and Special Requirements
In addition to the veriable require-
ments, the Nos. 206-BS, 206-BT, 206-BU,
206-BW, 206-BY, 206-CA and 206-CB selectors
shall meet the common requirements (2.0l to

2,27 incl. except as modified herein) cov-
ered in Section A468,.002, Issue 2-D.

1.17 "Running" and "Stepping” In the cir-
cuit requirement taEIe, test clip date
is given to indicete the method of connect-
ing the test set to the selector in check-
ing and readjusting tomeet the requirements
specified herein. "For Running" ?“Bequire-
ments For Running" on older circuits) and
"For Stepping" ("Requirements For Stepping"
on older circuits) appears in the "Remarks"
column and is aessociated with the test clip
deta, The data "For Running" is for use in
cleaning and lubricating the selector and
for checking requirements 2.24 (Low Voltage
Operate Test "A"), 2.25 (Speed), 2.26 (High
Voltage Operate Test "B") and 2.27 (Inter-
rupter Contact Test), where it is necessary
to rotate the selector under self-interrup-
tions or under control of the relay wired
to its interrupter contacts. The data "For
Stepping” is for use in cleening and lubri-
cating in case the selector is not wired for
operation on self-interruptions and in check-
ing such requirements as 2.22 (Magnet Pull
Test) and 2,23 (Step Test), where it is nec-
essary to operate the selector step-by-step.

REASON FOR REISSUE - CHANGE IN GENERAL

l. To add a paragreph covering "running" end
"stepping™ (1.17).

Copyright, 1933, by American Telephone and Telegraph Company

2. REQUIREMENTS

ADDENDUM A468,002
Issue 2-D, 3-28-33
Standard

2,01 The following non-variable and special
requirements replace requirements 2,08,

2.09, 2,12 and 2,24 and notes 1

and S of

Section A468.002, Issue 2-D.

2,08 Feeder Brush Position Each feeder brush

shall mee

e requirements listed in

the following table for the particular type
of feeder brushes involved:

Bank Feeder
rushes
Single Single Two
Piece Piece Pilece
Type Type Type

Per Per Per

Detachable
Feeder Brushes
Single Single wo
Piece Pilece Piece
Type Type Type
Per Per Per

Fig. 1 Fig. 2 Fig. 3 Fig. 1 Fig. 2 Fig. 3

Rotor Brush Hub

(a)

(b) (p) (b)

(d) (d) (a)

(e) (e) (o)

(f) (1) (f)
Single
Plece
Type
Feeder
Brush

Fig. 1
Spacing Washer

Rotor Brush Hub——

Spacing Washer

(a)

(b) (b) (b)
(c) (e) (e)
(a) (d) (a)
(f) (1) (1)
(g) (g) (&)
(h) (h) (h)

Single
Pilece

Fig. 3

Printed in U. S. A.
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Type
Feeder
Brush
(Balanced
Type)

Fig. 2

Two Piece

Type Feeder

Brush

Page 1



ADDENDUM A468,002

2.08 (Continued) Clamping

Nut
(a) Fig. 4 (A) ‘= When the feeder brush
is pushed away from the rotor with
pressure applied on the center line of Spacing
the feeder brush and close to the croteh, Washers
the two prongs shall leave the rotor at
the same time. Gauge by eye.

RIS EEEE T

it

©
@

{ III/
/ S Detachable

Ratchet Wheel Feeder
gpag ing \ ?g"{:ggg

TSR (B) Piece Type)
Driving 2 $
Pawl © 7 —(4)

0|0 b
(C) Rotor
g’;’g;tm" Brush Hub m
S (4)

Rotor
Brush Hub =

Feeder Brush Fig. 5
(single '
Piece Type) : -

(g) When one end of the non-bridging ro=

Fi 4 tor brushes is contacting the feeder
8. brushes sufficiently to cause the rotor
brushes to begin to separate, the brushes

on the opposite end of the rotor shall

not be in contact with the bank terminals.

(b) Fig. 4 (B) = The prongs of the feeder Gauge by eye.
brush shell not interfere with the
spacing washers on the rotor et any point (h) With one end of the rotor brushes
in the revolution of the rotor. Gauge resting on the 5th row of bank ter=-
by eye. minals, the center line of that part of
the feeder brush over which the rotor
(e) Fige 5 (A) = The points of contact brush passes shell line up with the junec-
between the feeder brushes and the tion of the associated pair of rotor brush
rotor brush hub shall be springs within ,010", The single piece
Min. 1/64" type feeder brushes are ,014" thick.
within the outside edge of the rotor brush Fach spring of the chromium plated two
hub., Gauge by eye, plece type feeder brush is approximeately
.009" thick and each spring of the none-
(d) Except where otherwise specified, chromium plated two plece type feeder
there shall be an appreciable clear- brush is .007" thick. Gauge by eye.
ance (Min., ,005") between all parts of
the feeder and rotor.brushes except con- 2.09 Feeder Brush Tension

tacting surfaces thereon. Geauge by eye.
(a) Fig. 4 (A) - Single Piece Type per

(e) Fig. 4 (C) - That part of the bank %3._% The tension of each feeder
feeder brush over which the rotor brush egeinst the associated rotor brush
brushes pass shall be in alignment with hub measured et & point on the centerline
the bank terminals within ,0107. Gauge of the feeder brush and close to the
by eye. eroteh shall be:
Test =Min. 65 grams, Max. 90 grams
(f) The contacting surfaces of the feed= Read just - Min. 70 grems, Max. 90 grems
er brushes shall meke contact with This requirement shall be checked with
and be perallel to the face of the rotor the rotor in its normel position with re-
brush hub throughout the revolution of spect to side play. Use the No. 70-E
the rotor brush hub. Gauge by eye. gauge.
Peage 2
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2.09 {continued[
(v) Single Piece Type Per Fig. 2

(1) Fig. & (A) - When the rotor brush
assembly is approximately centered

in the frame, the tension of the front

prong of the feeder brush against the

associated rotor brush hub, measured

Just below the hub of the rotor shall be:

Min. 25 grams, Max. 40 grams
Use the No. 70-D gauge.

(2) Fig. 6 (B) = The rear prong shall
make contact with the rotor brush
hub, Gauge by eye and by feel.

Rotor Brush

{ B) g
Single Piece

Type Feeder
anced Type)
Fig. 6

(e) Two Pilece e Detachable Feeder

Tushes pﬁr g e adja-
cent brushes he away, the spread of the
contact ends of the two piece type brush-
es shall be approximately (+1/16") 3/8".
Gauge by eye. This requirement may be
checked for by the Telephone Company if
they require it before the Installation
Department has mounted the feeder brush
unit on the selector.

2.12 Toei of Bridgi Brushes = Fig. 7 (A)
When %Ee bridging rotor brush is not
contacting with the feeder brush or bank
terminals, both pairs of trailing edges or
tips of the brush shall "toe out"™ but the
maximum separation between each pair of tips
shall not exceed ,010", Gauge by eye.

Note: At least one, but not necessarily

both pairs of contacting surfaces of
the brush shall meke contact with each other.
Gauge by eye.

2.24 Low Voltege Operate Test "A" = When

specified, e selector shall stert
from its normal position and continue to op-
erate steadily and uniformly under self-
interruptions when not more than the speci=-
fied low voltege is applied across the "Se~
lector Circuit®, Where the low voltage op-
erate test "A" is specified and the selector
is wired so that it cannot be rotated under
self-interruptions, it shall be rotated un-
der control of the relay wired to its inter-
rupter contacts for at least 10 revolutions
on the office voltage.

ADDENDUM A468.002

(4)

Fig. 7

Notes and Special Reguirements for 200 and
206 Txge Sefsctors

Note 1 (a) The clearance between the driving
arm stud and the outside intere
rupter spring shall be:
Min. .040", Mex, .050"
Use the No. 112-A gauge.

(b) The selector shall be rotated

step-by-step for 2 complete rev-
olutions on the voltage specified for
the magnet pull test.

Note 5 (a) The clearance between the driving
arm stud and the outside inter=
rupter spring shall be:
Test - Max, ,012"
Reed just - Min., .004", Max. ,012"
When e outside interrupter spring
contact 1is not connected in a cir=-
cuit, this requirement may be omitted.
Use the No. 74=-D geuge.

{(b) The selector shall be rotated

step~-by-step for 2 complete rev=-
olutions on the voltage specified for
the magnet pull test.

REASON FOR REISSUE = CHANGES IN REQUI REMENTS

1. To add requirements for the No. 206-CB
selector. |

2. To revise and amplify the requirement
covering feeder brush position (2.08).

3. To add requirements for feeder brushes
having the prongs bent in opposite di=-
rections (balanced type) (2.08 and 2,09),
(Information for W. E. Co. covered by
C0-127525 and C0~-127526) .

4, To revise the requirement covering toe-
ing of bridging brushes (2.12).

5. To revise the low voltage operate test
"A" (2.24).

6., To amplify notes 1 and 5.

Page 3

TCI Library www.telephonecollectors.info



sxueg edLi]

82 pus QT pum

sIogoeTes odLy 90z pPus 00Z J03 sjusmelinbey

- # youj[ ed&l 00z I0J @dnep(a)
00" 200" qour| ed] 90z J0J 8%nep(®)
BT Ug | ol )4 1 TOA 1881 398jUOD "JUI LZ"Z
B2 1 B¢ Be 8g | 1T0MALHw 3S3L°I00"3TOA glﬂﬂ.mu
i 53" 1] pesds Gz’
6T 02 BT 02 1TOA| uVu 35017 Id0°31TOA MOT ¥3° w
0% O0% 0ST| mean 3891 d931S ca'e
0T 03 [0 0% | mean
oL Va 1ot Ve 3104 458 TInd 1dulen 23°%
[8) 00T| 002] 00T] O0S | O0T[ 008 00T mean] uoisusl *Fds-aur*and 0z2's
6T UG BT [0} 1ToA dgn-ITV 9INIBULIY B1°Z
4] 008| 008 O08| meaq] uorsusl *Jds FUFATIF 91'2
OF | G2 |0 | 02 WeIp| 9 oN *Jad
W ha | Ur TUS WeIy| G*oN *JIf
OF S| OF |02 WeI F#*ON *JI8
O |52 [OF |02 | &% [O% 5S¢ |meagyl g oN *Jd
U5 S [0S [ OR [ CF (0% [SF (92 |mean g oy -dd uoysusy
OS [GEJO0STOE |05 |58 |08 [UR |wexg T°oN *449 | gsnig J030M O01°2
U2 PUS ¥ "SUN L4 210N 995 *sbey "14S $0°2
xe i [u T xen [y Rixe@|u T [Xe W [WIN [xei [Up ] X8R [UTH] XS] UTN] XeR| U TR] XoR | Ui XBl | uf 2 Tun squsmespnbay son
*fpeey | 9sar [ -Tpeesy| 3sel | *fpeey| 13sel [ -ipeed| 14sel | *FpBay | 3s8]
HuBg §-92 qusd D-92 ﬁ.m.mﬁ.mnﬁ.m.ﬂ.m.ﬂ.m
nH 2! et 2ttrtet ,60° 2% 80° 2'u0°2
19§ Nd=908 "I98 L4908 “gp+z‘go" Z ‘c0*2'z0°2 102 "bew
uowmoy) 03 UOT4IpPY uy peyyrddy
sJOq08TeS 3TO0A 82 01 0g| ©q TIsys *Tes o 902 pus Q02
J0J *bay a1qeTIEp FujMoTIod OYUL
- - - - = goul| edAl 00z I0J omiumpw
200* 8]0 To0™ eo0” 200" nour| edLy 90z I0J e3nen
oF oF 0¥ i v ¥¥ 54 L v v 3TCA 3188] 398B3U0) *JUL LZ'Z
T} 3G g g oo 2% (54 25 54 28 [2T10Akds 25985 °I00°710A UJTH 92°2
s, Poeds 6z°¢
0% oF v 0¥ 53 ¥ ¥ ¥ %2 b7 I10AhVu 3
D02 00 [8]0] o0 00 U 0% UGT 0% UST | W65 3501 d835 B2 2|
S Gl <74 Ci 0% 0 0% [9]*] 0% 050 | mean
ov o 07 0% ¥ L ¥ i i L 2 TOA] 358l T1Ind 3eulel gz°2
00¢€ 00T 002 0o0T| O 00T O 00 008 OOT| U 00T| O0T| OOT| O0E[00T| O0% | 00T | O0Z [O0T [ mean| uoysusel *Fds*jur*ind 0z°'2
[V} 3 o ov 413 3 7 %7 ¥7 i i 1TOA den=IT7 8JIN3BWIV Bl e
0% 0cg (8141 055 0] 008 [#]4]3] [8[8]2] [#]9i2] 006 [ mexp| uoisue] *"HdS FUFATIQ 91°2
G¢ |02 |GE [ QT meIp| geoN *Jag
2 108 |88 | 8T OF [ S5 107 | 09 weIn| G*oN *JId
8¢ |02 |GC |GL 6% |02 | S8 [GT OF G2 [OF (U2 [OF [ S [OF [ 02 WeIn| #°ON *Jd
GC |02 |GE | 6L | B¢ |02 | CE [ ST OF |[G2 |OF (02 [0OF | G2 [OF |02 [0OF. | G2 OF| U2|wWean| g o * 4
|G [02 [SC |GT | G2 |02 | 5% | &L OF G2 |[OF |02 [OF (52 |07 |02 [OF | Ge| OF| 02 |meIn| 2 oN *Id uotsuay
SISE [02 [5¢ [OT [56| 05|68 | 6T OF |52 |OF (02 |05 [2F [0S |08 |0G | GE| 05| OF |weap|T*oN *4d| ysnig Jo3o4 01°2
& _ - — - - _ _ ¥1T "OI ¥L "OH ¥L "OR - 830§ ©6S *sbey *14S ¥0'e
o | XeN TTN| XeN| TTR| X6 UTK| XoWN| UTH| Xel| aTi| Xef| o] Xei UK Hu% urn : e UTH 3
%[ "Tvesu| ases [*Tpeen 386l | ‘Toeed| 3sel |'lP¥oH | 3595 . Eum 3591 3eeg | 10 CiegeaInien i
yoed (=9 vg - - - (122812 41°2 ST1°2 ¥1'2
2 Hued H-92 Ausg J-98 queg ¥-92 queg H-92 nﬁmmﬁmﬂmmommammm
*TeS H0-90%2 *188 §49-902 *18S ¥0=902 *Tes Xd-902 *Tes mg-90z | ‘90°z°c0°z‘c0*z‘20°2°10°2 *bey
a UOWWO) 03 UOT3TPPY Ul peyrddy
2 830308765 3TOA 95 0% OF 510300755 3T0A 33 0% ¥¥ 8q TIous o198 Bdil oz vde 0oz

J0J *bey a1qeiass SupMorTod €Ul

Page 4

TCI Library www.telephonecollectors.info



ADJUSTING PROCEDURES

3.01 The following procedures replace

3.001 Additional Tools

Code No. Description

Tools

325-B Ad juster

456=-A Ad juster

- Bell System P-Long Nose

Pliers - 6-1/2" per
Specification Nc. 6267

pro-
cedure 3,07-3.11 (M-8 end M=9) and pro=-

cedure 3.21 of Section A468.002, Issue 2-D,
3,09 Feeder Brush Tension (Rq.2.09)

(8) Single Piece Type Feeder Brushes per
. 1 Step the selector electrical-
ly to a position where the feeder brush-
es are readily accessible and also where
the rotor brushes are not in contact with
the feeder brushes. Make sure that the
rotor brush assembly is in the center of
the frame. Use the KS-6320 orange stick
for checking the tension of the No. 1
brush, as the No, 70-E gauge 1s not suit-
able, If necessary to adjust the brush,
place the No. 383 ad juster close to the
base of the brush and apply & turning
motion. Take care not to distort the
brush, and meke sure that that part of
the bank feeder brush over which the ro-
tor brush passes is not out of alignment
with the first row of bank terminals by
more than the specified emount. If neces-
sary, readjust with the KS-6015 duck-bill
pliers, When using the duck-bill pliers
grasp the brush above the point at whieh
the rotor brushes make contact and move
the pliers toward the top, at the seme
time giving them &a twisting motion in
the direction of the desired tension.

(9) Single Piece Type Feeder Brushes per

ig,. Step the selector electrical-
ly to a position where the feeder brush-
es are readily accessible and also where
the rotor brushes are not in contact with
the feeder brushes. Meke sure that the
rotor brush assembly is in the center of
the frame. To check the tension of the
front prong apply the No. 70-D gauge di-
rectly beneath the offset portion of the
prong &nd in a direction tending to 1lift
the prong ewey from the rotor brush hub.
Check that the rear prong is making con-
tact with the rotor brush hub with the
KS=-6320 orange stick. Use the No. 38-E
lamp socket equipped with a suitable lamp
in meking this check. If necessary to
ad just the brush, apply the No., 363 ad-

APPROVED:

Bell Telephone Laboratories, Inc.

ADDENDUM A468,002

Juster to the front prong just above the
erotech and adjust as required. In case
the rear prong does not make contact with
the rotor brush hub, turn the No., 456=-A
ad juster sideways so that the embossing
on the ad juster will not interfere, and
insert this adjuster between the feeder
brushes, AdJjust the rear prong with the
No. 456-A ad juster so that it contacts
with the rotor brush hub and then re-
check the tension of the front prong.
Meke an effort to have approximately
equal pressures on each prong. This may
be accomplished if the feeder brush is
kept free of bows or kinks.

3.21 Drivi Pawl Tension and
osition (Rq.Z2.

(1) Driving Pewl Tension To check the
tension of the driving pawl, operate
the armature electrically, plece the No.
78~C gauge in the bend near the driving
end of the pawl and observe the tension
required to push the pawl away from the
bottom of the ratchet wheel tooth,

(2) To edjust the driving pawl tension,

hold that portion of the driving pawl
which is riveted to the pawl spring with
the long nose pliers. Apply the No. 325-B
ad juster to hold the sloping portion of
the driving pewl ad jacent to the reed
spring, and edjust the driving pawl until
the required tension is obtained. Ad-

justing the riveted portion of the pawl
upward increases the tension, and down-
werd decreases the tension.

(3) Drivi Pawl Position If the sides

of the driving pawl are not parallel
with the sides of the ratchet wheel, apply
the R=-1760 adjuster to the driving arm
beneath the point where the pawl spring
is attached to the driving arm end ad just
the driving arm so that this part of the
requirement is met.

(4) If the midsection of the driving pawl

is not parallel to the surfaces of
the ratchet wheel teeth, hold the selec-
tor armature in the operated position,
epply the KS-6015 duck-bill pliers to the
midsection of the pawl and adjust the
pawl as required,

RE%QON FOR REISSUE -~ CHANGES IN ADJUSTING
[¥]

To 1ist sdditional tools (3.001).

To add a procedure covering feeder brush=-
es having the prongs bent 1n opposite
directions (balanced type) (3.07-3.11).

To revise the procedure covering driving
pawl tension and position (3.21).

FAC 3-22-33
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