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Introduction
General
This bulletin describes a new term nal assembly for
selector boards in step-by-step offices, which will be furnished
in the future on boards rnounting selecturs which are asso-
ciated with three-wire trunks. The new assembly offers
important advantages in maintenance and simpler and nore
economical facilities for making changes in the grouping of
selectors. —
Functions TN

In general, the distributing terminal asssmbly proé-
vides means for performing the following functions:

(a) Terminating the terminal (bank multiple) cables
from the selector banks,

(b) Terminating the long multiple (tie) and outgoing
trunk cabl es.

(¢c) Multipling trunks through various numbers of
selector divisions in accordance with traffic
requirements.

(d) Cross-connecting the trunks from the various
levels to the trunk cables to succeeding boards
for equalizing the traffic to different sub-

groups of switches.
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Description

Qutline

The distributing termnal assembly i S essentially
the same in framework construction as the present term nal
assenbly and wi || occupy the sane space. Attached are two
photographs Oof a sel ector board equi pped with the new assembly
and Drawi ng Nb, 707-<119, shdw ng the assenbly and equipment,
From these it wll be seen that the assenbly c¢consists, in
general, of three elenents, as follows:

(a) 24 rows of 16-bank termnal strips each for terminat-
ing the bank multiple ¢ables from the selector
banks, the vertical strap wires for grouping the
various divieions of selectors, and the distribut-
ing frane wre cross-connections for associating
the selectors with the outgoi ng trunks Or long
mul tiple cables.

(b) A maximum of 5 rows of 5 distributing termnal
strips each at the top of the assembly for
terminating eables t0 and fromother boards and
the cross-connections from Che bank term nal
strips.

(¢) Distributing rings mounted on the vertical nenbers
t hrough whi ch the distributing frane wire cross-
connections nay be run between the distributing
termnal strips and the bank termnal strips.
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Bulletin' Mo 215 3

Bank Terminal §tripe

The construction of the bank terminal strip is shown on
Drawings Nos 707-121 and 707-123. The 3 rows of terminals in
order from the top.down provide for the tip, ring anb sleeve
conductors Of one level of a half shelf of 10 selectors. Ten
terminal strips are, therefore, required in each row for the
10 levels of a half shelf and 24 rows for the 12 shelves. The
various levels of a selector division are thus terminated
independently on individual terminal strips and the tip,Lring
and sleeve terminale of each circuit are kept adjacent instead
of being in segregated terminal groups, as on the flat type
terminal assembly. L

It will be noted on Drawing Na 707-122, that the
front end of the bank terminal is slotted. In general, the
corresponding terminals in the successive rows of termin2l
strips, which are associated with a complete or partial &roup
will be connected by means of vertical strap wires. Theee
wires will be of No 22-gauge tinned braided strap wire.l They
will be of sufficient length to connect as mawy successive rows
of bank terminal strips as are required to be grouped without
reversal. The slot in the terminal is large enough to a{:oamn—
date two No 22-gauge wires.

Where it is desirable to introduce a reversal between
adjacent rows on certain levels, a small local form will be
used in place of the vertical strap wires at the point where

such reversal is desired. Thisformwill be of tinned braided
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Bulletin No. 215 4

strap wire. The construction and arrangement of the terminal
strips provide for such a form

There will be cases where one or more adjacent rows
of bank terminal strips will be omitted, though the selectors
associated with the rows of bank terminal strips immediately
above and below the gap will be required to be grouped together.
In such cases it is felt that the vertical strap wires can be
used successfully across one or two blank bank terminal spaces
but that jumpers should be used where three or more rows of
bank terminal strips are omitted.

The bank multiple cable from the selector banks will
be soldered to the bank terminal strips at the factory. There
will be no slip or reversal in this cable. The wires will be
attached to those notches on the terminals which are nearer
the terminal strip block. The bank multiple cables from the
two halves of each shelf to the associated bank terminal strips
will be sewed into one cable form.

Distributing Terminal Strips

The method of mounting the distributing terminal strips

at the top of the assembly is shown on Drawing Na 707-119.
Mounting space is provided for a maximum of 25 three or six-
point terminal strips as required.

In general, the top row of 5 terminal strips will be
used for terminating long multiple (tie) cables to and from

other boards and other miscellaneous circuits such as tone and

intercepting trunks for vacant levels. With three-point terminal
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strips, capacity is provided for 100 circuits. 3By the use of
Six-point strips this capacity may be doubled.

The four lower rows of terminal strips will be used
for terminating outgoing trunk cables. With three-point strips
throughout, capacity is provided for 400 outgoing trunk circuits.
In case the ultimate requirements excsed this capacity, Six-
point stripswill be required in some or all of the rows

The uprights will be drilled so that three rows of
equally spaced outgoing trunk distributing terminal strips can
be mounted in the same vertical space as is required by the
four rows cf terminal strips usually furnished. This will
permit the use of wider vertical mounting centars and so
facilitate maintenance in cases where eix-point terminal
stripes are required, This arrangemsnt can be used only where
the ultimate nunber of outgeing trunks does not enceed 800,

The designations which will be used on the distribut-
ing terminal strips are indicated on Drawing No, 707-133.

Crosc—~connection Fasilities

Cross-connections are provided from the bank terminal
strips to the distributing terminal strips.
(a) To connsct trunks of complete or partial groups of
selectors to outgoing trunk cables.
(b) To connect trunks of partial groups of selectors to
lorg multiple (tie) cables to partial groups of
selectors on cther boards of the same class or

those having the same multiple.
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Bulletin Na 215 6

(¢) To connect vacant level trunks to vacant level
tone or intercepting trunks, as required,

The cross-connecting wires are terminated on the bank
terminal strips on the notch nearer the epd on the rear of the
terminals. This notch is also used for terminating the straps
for miltipling unused with working trunks on levels where all
ten trunks are not equipped,

Doors

Selector boards equipped with the distributing terminal
assembly will ordinarily be furnished without doors. Guard
rails will be added, however, to prevent damage to the terminals.
Since the board is open on all sides, it is felt that the grotec-
tion which the doors afford is too slight to warrant their use.

When a caeing is specified for the selector board on
account of severe humidity conditions or for other reasons,
doors will be furnished for the terminal end of the board which
will cover the bank terminals. A separate cover will alse be
provided for the projecting terminal strips at the top of the
assembly.

Cross-Connection and Wiring Practices

The minimum length of distributing frame wire will,
of course, be required if attachment iS made to the highest
bank terminal strip on which each trunk appears and this is the
preferred practice. In some cases, however, it may be desirable
to terminate the cross-connection at some other appearance of

the trunk in order to avoid congestion of cross-connections,.
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Bulletin No. 215 7

interference with the bank multiple cable formor to preserve
regul arity of nunbering as noted hereafter.

The outgoing trunk and long multiple(tie) cables
should be SO located on the distributing termnal strips that
crossing of the cross-connections between the bank'term nal
strips and distributing termnal strins Wll be elimnated.

This will keep tiae congestion of wring behind the assembly

to a minimum and will| facilitate the tracing. of cross-connec-
tions. Thus, the trunks and | ong multiple cabl es associ at ed

wi th the higher nunbered | evel s, which appear on the right-hand
side of the rows of bank termnal strips, should be assigned

as far as possible, to termnals in the right-hand half of the
rows of distributing termnal strips, and similarly for the
left-hand side. The assignment should be so made that

approxi matel y one-hal f of the cross-connections are run through
the distributing rings on each side of the rear of the assembly.

Partial groups nay sonetines divide between boards
at the point where a reversal is indicated. In such cases it
will be considered standard to make the reversal in the cross-
connections to the long multiple(tie) cable on the | ower
nunber ed boar d,

In the case of graded multiple groups, it is prefer-
able, in general, to take the outgoing trunks fromthe board on
which the majority of trunks in an outgoing trunk cabl e appear
bef ore sel ectors.

In orcer to preserve regularity of numbering and
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Bulletin No. 2315 8

thug simplify the asscciation of trurnks on the bank and dis-
tributing termiral strips, jumpers should be terminated on bank
terminal strips as follows:
(a) For groups complete on one board.
Jumpers to outgoing trunke ehould be

" terminated above the reversal form.

(b) For partial groups with reversal form on thelh ;
originating or lower numbered bay. .
On the lower numbered bay Jumpers to out-
going trunks should be terminated on e bank
terminal strip above the reversal form and |
jumpers to tie cables below the revereal |
form. |

(c) TFor partial groups with reversal form on the
eucceeding or higher numbered bay.' B
On the lower numbered bay the jumners to out-~
going trunks should be terminated on a bank
terminal strip above the one on waich the
jumpers to tie cables are terninated.‘)On the
higher numbered bay the tie cable jumpers'Should
be taken from a bank terminal strin“ebgve the
reversal form.

There will be a few conditions which will make 1t
necessary or desirable to cross-connect between di ferent dis-
tributing terminal strips, as follows:

(a) One or more trunks in a graded multipie artial

group on board A" but which do not ap ear'
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Rulletin Nb. , 215 9

befose selectors on board "B'" may be brought
inatie cable to board,"B* in order to be in-
cluded in an outgoing cavle from board "B."

(b) In case a group of 20 selectors is split.between
two boards it would be necessary, On one board,
to jumper from one bank terminal strip to an
outgoing trunk terminal strip and to atie.
cable terminal strip. It is felt, however,
that two jumpers on one terminal. can be.
accommodated on a Western Electric Company
type distributing terminal strip better than
on a bank terminal strip. It will, therefora,
be considered standard, should this particular
case arise, to jumper from the bank terminal
strip to the outgoing termnal strip only and
from there to the tie cable terminal strip and
thus avoid double jumpers on the bank terminal
strip.

Wiring for Vacant Level Tone and Intercepting Trunks

Five vacant level tone and two directory error inter-
cepting trunks will be terminated on the middle terminal strip
of the top row of distributing terminals On every selector
board equipped with the dietributing terminal assembly regardlees
of whether or not there are any vacant levels at the time Of

installation.

These seven trunks will be multipled once on the
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terminal strip in order to provide two appearances. The

left- hand appearance will serve levels 1 to 5 inclusive and
the set of jumpers will be run through the teft-hand
distributing rings and terminated on the lowest numbered
vacant or intercepted level, 8Similarly, the right-hand
appearance will serve levels 5 to 10 inclusive and the jumpers
will be run through the right-hand distributing rings and
terminated on the highest numbered vacant or intercepted
level.

In case there are two or more vacant or inter-
cepted levels in either half of the assembly, the additional
levels will be connected to the one on which the-. jumpers from
the distributing terminal strip are terminated, This con-
nection will be made with distributing frame wire looped
through the nearest distributing ring. For this .esonnection,
a location should be chosen which will result in .the least
interference with other jumpers.

With the arrangement outlined above there wil|
never be more than two sets of jumpers between the bank
terminals and the distributing terminals for vacant level
purposes,

Advantages

When it becomes necessary to make changes in the
grouping of selectors at the time of installing additional
equipment or for other reasons, the distributing terminal
assembly affords a simple means for accomplishing the desired
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results. All minor changes can ordinarily be effected by
rearrangement of the vertical strap wires and cross-
connections and the necessity for distributing the switch-
board cables should be infrequent.

The terminal assembly will be simple and sub-
stantial. Drawing Na 707-137 shows a form which may be
used in making up the terminal assembly drawing. Methods
of indicating certain typical connections on the frane are
shown.

Maintenance advantages result from the regularity
and accessibility of the arrangement and from the fact that
the tip, ring and sleeve terminals of each circuit are ad-
jacent. In general, the separation of the termnal strips
for the switchboard sable and those for the bank multiple
cable makes al | terminals more accessible and their associa-
tion with any particular circuit more evident.

With the present arrangernent, efforts to locate
trouble by isolating certain switches may result in putting
a large group of selectors olt of service unless temporary

wiring arrangements are used. n the distributing terminal
assembly, the isolation of any particular trunk is easily

accomplished by unsoldering the vertical strap wires from
the proper bank terrninals. 0ther trunks in the group need
not be disturbed.

O both the present and new type terminal

assemblies the terminal stripe are soldered to the term nal
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Bulletin No. 215 12

cables in the shop, The flat type strips of the present

type nust, however, be piled in proper order with the various
other strips to which the long and short down nultiple and

ot her cables are solcered, whereas on the new type of placing
of the bank termnal strips in regular order is a sinple
natter,

In additionto these installatfon and operating
advantages there shoul d be a substantial saving in the cos%
of engineering and drafting and of the rearrangenent of trunk
grouping, particularly at the tine of installing additional
equi pnent .

The distributing termnal assenbly affords a simple
means for employing graded multiple groups. With the cross-
connection facilities provided by tne distributing termnal
assembly, a fairly even distribution of traffic over succeed-
ing sub-groups of switches is possible when graded multiple
is used.

Limtations

Qutgoing trunk circuits having four or more wires
are not provided for in the design of the distrivuting term nal
assenbly as there is not sufficient space for bank term nal
strips wth nore than three points, Termnal assemblies of
the present type with flat type termnal strips will, there-
fore, continue to be furnished on franes in which sucih cir-
cuits appear. For this reason, it wll be desirable to

segregate, as far as possible, all selectors Which arse
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Bulletin No. 215 13

associated with outgoing trunk circuits having more than
three wires.

It is not convenient to arrange for multiple slips
without sacrificing other advantages. The introduction of
multiple slip would necessitate the use of special forms
between each row of bank terminals, which would not only
increase the first cost but nould also detract fram the regu-
larity and conveniecce of arrangement of the assembly. A
reversak in the middle of each group may be used, howeoer,
without disadvantage.

Elimination of Divisions of Five Selectors

The distributing terminal assembly is not adapted
to the use of divisions of five selectors because the bank
terminal strip occupies a somewhat greater amount of vertical
space than the flat type terminal strips which are required
for the same purpose. Any convenient layout consequently
provides for 24 rows of bank terminal strips only, which is
just sufficient to serve divisions of ten selectors throughout.
While this appears to be a limitation of the distributing
terminal assembly, it does not seem to be a serious dis~

advantage since the flexibiiity of this frame permits the use

of graded multiple arrangenents for those cases where divisions

of five have been standard nith the present type terminal
assemoly,

Furthermore, some saving in the cost of the bank

equipment will be realized through the elimination of divisions

TCI Library: www.telephonecollectors.info
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of five, since these are proportiorately more expensive than
di vi sions of ten,

Wth divisions of ten a regular arrangenent of the
frane is nade possible in which the termnals for any par-
ticular hal f-shelf of selectors will be in the same definite
| ocation on all frames,

A variety of special termnal cable forms is required
with the present arrangenent. The elimnation of divisions of
five W |l reduce the number of forms required.

WGF/RE
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STEP-BY=STEP MACHINE SW TCHI NG SYSTEM

EQUIPMENT FNGI?
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I ndex
May 1, 1922.

DIVISION I ---GENERAL

General Features of the Step-by-Step
Mach|nNe Switching Sys tem.

General % 1
Numbering Schemee
Single office Districte 1 5
Multi-Office Districts 1 7
General Cperating Pl en

Call from & Machine Switching
Station to Another Mechine

Switching Station & 8

Call from e Machine Switching

Station to e Manual Station i | 11

Call from & Manual to a

Machine Switching Steation 1 13

Toll Switching Trunk Connections to

a Machine Switching Otfice 1 14b

Special Service Calls--Single

Office Districts 1 l4c

Special Service Calls--Multi-

Office Districts 2 15

Prel iminary Fulses ;! 16
Naming of Central Office Units 1 18
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Substations

General
Dial

Changing Manual Stations to iachine
Switching Stations

Installing Substation Equipment in _
Preparation for Machine Switching Operation

Wiring Plans

Substation Protection
Terminal Equipment

Main Distributing Frame

Intermediate Distributing Frame

Provision for Relays

Message Register rack

Protectors

Provision for Fuses
Switching Igquipment

Plunger Type Li ne Switch

Solenoid Type Master Switch

Primary Line Switch

Primary Master Switch

Primary Line Saitchboard
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I ndex
May 1, 1920,

DI VISION | I--(CONTINUED)

Section Page

Switching Bguinment
Secondary Line Switch 3f
Secondary Master Sa tch 3g
Secondary Line Switchboard 3h
Outgoing Trunk Secondary Switch 31
Outgoing Trunk Secondary Master
Swi t ch 32 1
Qut going Trunk Secondary Sin tch-
boar d 3k 1
Step-by-Step Selector 3m 1
Selector Action 3m 3
Selector Mechanism 3m 5
Multiple Banka and Brushes 3m 7
Selector Beards 3n 1
The Connector 3p i
Connectors for Subscribers!
Lines Only (Excluding P,.B.X,
Trunks). 3p L
Trunk-hunting Connectore 3p 2
Connector Boarde 3q A
The Repeater ar 1
Repeater Boards 38 3
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DIVISION III---CIRCUITS

Substation Circuits

Individual, Two-party and r'our-party
Semi~-Selective Lines

rour-party Selective Lines

Central O0ffice Circuits

Subscriver's Line Circuit with
Plunger Type Primary Line Switch
and without Secondary Line Switch

Metering Rel ays

Sutscriterts Line Circuit with
Plunger Type Primary and Secondary
Line Switches

Sutscriber's Line Circuit with

Pl unger Type Line 3witches, Ar-
ranged for Message Hegister Ser-
vice

negular Selectou:r Circuit
Dial tone

sepeater Circuit for One=-way Inter-
of'fice Trunks

Local Hegular Connector Circuit
for Individual or Selective Party
Line Service. Arranged t0O release
Connector after Both Parties Have
Hung Up.

Called Line Found Idle

Release When Calling Party
Hangs Up Yirst

Release When Called Party
Hangs Up First

Called Line ¥Found Busy

I ndex
May 1, 1922.

2a

2b

2c
2d

2d

2e

2f

2f

21

2f

2f
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DIVISION IVe-AMOUNT

Primary Line Switches

General la 1
Size of Sub-groups la 2
Primary Master Sw tches la 6

Average and Average Plus
Deviation Tablee 1b 1-2

Secondary Line Switches

Regular Groups--General 2a 1

Number of Primary Sub-groupe per
Regular Group 2b 1

Number of Secondary Line Sw tches
per Sub-group 2b 2

Crose-connection Scheme for Trunke
between Primary and Secondary Line

Switches in a Regular Group 2b 3
Cross=-Connecting Table 2b 5

Partial and Combined Groupe

General 2¢ 1
Partial Group Pl an 2c 1
Combined Group Pl an 2c 4
Offices Having Less Than One
Regul ar Group 2¢ 6
Cross-connecting Tablee 2c 8-13

TCI Library: www.telephonecollectors.info



| ndex
May 1, 1920.

DIVISION IV--(CONTINUZED)

Section Page

Trunks to Pirst Selectore Handling Coin
Box Traffic 2d 1

Biret Selectors

Regul ar Selectors (Excluding Toll

Selectors) 3a 1
Selector Multiple 3a 1
Terminal Strip Arrangement 3a 2
Grouping of Divisions 3a 4
Multiple Slip and ¥ultiple Revereal 3a é

Number of Regular Selectors per Sub-group 3b 1
Combined and Partial Sub-groups 3b 5

Graded lultinle 3c 1

Cross=Connections in Trunks to Regular

Selectore 3d 1
Offices wnere Secondary Line
Switchee Are ¥ot Installed 3d &
Officee where Secondary Line
Switches Are Installed 3d 4

Toll Selectore 3e 3
Selector Multiple 3e 2
Number of Selectors per Sub-group 3e 3

Second Selectors

Four-Digit System 4a 1
Regular, Special and Toll Selectors 4a 1
Selector Miltiple--Regular and
Special Selectors 4a 3
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| ndex
May 1, 1920.

DIVISION IV (CONTINUSD)

Section Pagze

Selector lltinle--Toll Selectors 4a 3
Humver of Selectors per Sub-group 4a 5
Combined Local an? Toll Sub-groups 4a 5
Jive-Digit System 4ab 1
Regular, Speci al Und Toll Selectors 4b 1
Selector Multiple 4h 6
Number of Selectors per Sub-group 4b 7

Third Selectors

Regular, Special and Toll Selectors 5 1

Selector Multiple - Regular tGnd Special

Selectoro. 5 2

Selector ¥ultiple - Toll Selectors 5 2

Number of Selectors per Sub-group 5 3
Connectors

General 6 1

Connector lultinle and Terminal Strip
Arrangement

Test Connectors
Arrangement of Connectors

Grouping of Subscrivers' Terminals

o o O O O
- o ¥ v M

P.B,X, Groups of More Thun Ten Trunke
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Index

Augzust 1, 1920,

DIVISION IV ( CONTINUED)

. Section Page
Numberirz of Central Office Equipment

Line Switch Equipment 7 1
Primary Line 3witch Equipment 7 1
Secondary Line Switch Equipment 7 2
Outgoing Trunk
S=condary Switch Zquipment ” 3

Selector Equipment n 4

Repeater Kquipment Vi 6

Connector Equi:cment 4 7
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| ndex
May 1, 1922.

DIVISION V- CABLI NG aND WIRING

Section Page

General
Switchboard Cables 1 1
Hand-Formed Cables 1 1
Cross-Connecting Junpers 1 2
Cable Racks 1 2
Subscriber's Line Circuit
Individual Flat Rate Lines 2a 1
Individual Message Register Lines 2a 2
Lines Terminated Directly owun
First Selectors 2a 8
Two Party Lines 2a 9
Four Party Lines 28 1l
Terminal Assembly on Line Swmtchhoards
Primary Line Switchboards 2b 1
Secondary Line Switchboards 2b 1
Trunks from Primary Line Switches to
Secondary Line Switches 3 1
Trunks fror? Secondary Line Switches to
First Selectors e 1
Trunks from First Selectors to 3econd
Selectors
Selector Board Terminal Assembly 5a 3
Terminal Assembly Diagram b5a Z
lfultipling of Selectors S5a 2

m

Multipio Slip and Multiple Reversal S5a
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I ndex
May 1, 1920,

DIVISION ¥V - (CORZIVUED)

Section  Bage

Outzoing Trunke 5b 1
Incoming Trunke 5¢ 1
Trunks from Second Selectors to Third Selectors 6Ga 1
Trunke from Third Selectors to Connectors 6b 1
Trunks from Connectors to Line I,D.7, 8¢ 1
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Index
July 1, 1921.

DIVISION VI - BUIIDINGS AND FLOOR PLANS

Section Page
Cener al 1 1
Saf e Fl oor Loads 1 1
Ceiling Heights 1 2
Auxiliary Framing 1 3
Cinder Fill 1l 3
¥loor Plan Arrangenents-Aisle Spacing 1 4
Rel ative Location of Equipment 1 6
FI oor ?lan Layout 1 9
Provi sion for Growth ' 11
Typical Flooxr Pl ans 1 12
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| ndex
August 1, 1923

DMS ONMII = ITACHINE SWITCHING "A" BOARD

Gener al
Purpose Of Machine Swi tching
"A" Board 1l-a n
d asses of Positions l-a 1

Equi pnent Common to All d asses of Positi ons

Outgoing Trunk Mul tiple 1-b 1
Dial and Method of D aling 1-b 2
Super vi sors Equi prent 1-b 3

Equi pnent I ndi vidual to the DO fferent

d asses of Positions

Speci al Service Positions l-c 1
Gord drcuits l-c 3
Master R ngi ng Keys l-c 4
Call Adrcuit Keys l-c 5
Checking Multiple l-c 5

| ntercepting Positions l-c 6
Qord Circuits l-c 7
Troubl e (bservation and Test Trunks
Troubl e I ntercepting Trunks l-c 8
Testing Equi pnent l-c 9

Subscribers Positions l-c 10

Rural Positions 1l-c 10
Call Wireless Trunks l-c 12
Rural Line Multiple l-c 13
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| ndex
August 1, 1923

Section Page
Equi prent I ndi vidual to the D fferent
Classes Of Positions (Continued)
Official Positions l-c 13
Section Framework
Type of Section 2 1
Install ati on of Checking Miltiple 2 2
Modi fication of the No. 1 Section 2 3
Modification of No. L-D Section 2 5
Cabl e Turning Secti ons 2 5
End Panel s 2 6
Use of EXisting Manual Sectione
ae Machine Saitchi ng "A™ Sections 2 6
Miscellaneous 2 7
Keyshelves
Type d Keyshel f 3 1
Doubl e Ended Common Battery Dialing Gord 3 2
Full Universal Qord 3 2
Intercepting Cord 3 2
Gonnector Termnal Coxd 5 2
Call Wireless Trunk 3 3
Test Cord 3 3
Call drcuit from Test Desk 5 4
Checking Qord 3 4
Dial and Dial Mounting 3 4
Master Keys 3 5
Call Arcuit Keys 3 6
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| ndex
August 1, 1923

Section Page

Keyshelves (Conti nued)

Emergency Call Circuit  Cord 3 7
Miscellaneous Equipment 3 7
Qutgoing Trunk Multiple
Gener al 4-a 1
Qut goi ng Dialing Trunk to First Sel ectors 4-a 1
Delayed Call Equi prent 4-a, 2
Qut goi ng Manual Trunks Lea 2
| nt er position Trunks 4-a 2
Super vi sors Trunks 4-A 3
Tone Trunks 4-a 3
Miscellaneous Trunks 4-a 3
Answer i ng Jack Equi pnent
Locat i on 4-b 1
Jack Mountings 4-b 2
I ntercepting Trunks from
Gonnector Termnal s 4-b 2
I ntercepting Trunks from Vacant
Sel ector Level s 4-b 3
Plugging Up Li nes 4-b 4
Rural Lines (erated on a Magneto Basis 4-b 5
Mil tiple Answering Jacks 4-b 5
Q her Answering Jack Equi prrent 4-b 7
Checki ng Hultiple
Miltiple Srip 4-c 1
Gonst ructi on 4-c 1
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Index
August 1, 1923

Section Page

Checking Multiple (Continued)

Capacity of No. 1 and No. 1-D Sections 4-c 2

Numbering and Growth 4-c 3

L ocation 4-c 4
Miscellaneous Face Equioment

Rural and O ficial Line Multiple 4-d 1

Pilot Lamps and Drillings in the Piling

Rail 4-4 1

Fuse Alarm Lamp 4-4 %

Busy Back Jacks at Rural Positions 4-d 2

Key Sleeve Holders 4-d 2
Rear Equipment

General 5 1

Arrangement of No. 1 Board 5 1

Arrangement of No. 1-D Board 5 1
Rel ay Rack Egquipment 6 1
Cabling and Wiring 7 1
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I ndex
Dec. 1, 1922.

DIVISION | X --- TQUIPMENT REQUIRED FOR

MANUAT OFFICES IN STEP BY STEP AREAS = CALL
INDICATOR EQUIPMENT

Section Page

(enerai

Call Indicator 1 1
Incoming Equipment 1 1
Recorders 1 1
Operation of Call Indicator Equipment 1 2
Ringing 1 3
Mutilated Calls - Master Ringing Key 1 4
Rel ease of Equipment - Delayed Disconnect

Signal. 1 5
Recorder Busy Lamp and Key : | 6
Incomplete Dialing 1 7
Called 1ine Busy, Out o Order, etc. 1 7
Call Indicator Arrangement 1 8
Calls to Numbers above 9999 1 9
Grouping Key 1 9
Supervisor*s Circuit 1 10
Operator' s Telephone Cirzuit 1 10
Make Busy Equipment 1 11
Night Positions and Night Alarms 1 12
Pilot Lamps 1 12
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| ndex
Dec. 1, 1922.

Section Pege

Repeating Coil Rack 3 2
Recorder Rack 3 2
Recorder selector Unit 3 3
Recorder Unit 3 3
Jacke 3 4
Number of Recorders 3 4

Cekling and Wiring

Trunk Catling 4 1
Recorder Rack Cabling 4 1
Pocitional Cabling and Wiring 4 3
Group Peg Count Registers 4 4
Operatcras' Pey Count Registers 4 4
Floor Pl ane
General 5 1
Rel ative Location of Racke 5 1
Aisle Spaces 5 2
Miscellaneous ] 2
Current Drain Data 6 1
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| ndex
Merch 1, 122

DIVISION IX - EQUIPMENT REQUIRED FOR

MANUAL OFFI CES | N STEP-BY-STEP AKEAS

PART II - DIALING EQUIPMEWNT

Gener al Section Page
Standard Method of Dialing 7 1
Dial Cord Plan i <
Trunk Resistance ? 2
Positional Bquipment
Type of Dial 8 1
Mounting and Location of Dial 8 1
Dial Key Bquipment 8 2
Dial Cord Bgquipment 8 4
Trunk Cirecuit Modifications
Provision of Relay Equipment ] 1l
Method of Cabling ) |

Busy Tone

n2
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I ndex

August 1, 1.920,

DIVISICN X - TOLT. SWIT HBOARDS "OR MACHINE SWITCHING AREAS,

Tcll Switehbcard No, 1,
General la 1l

Operating and Equipment Features -

Recording Positions la 3

Operating and Equipment Features -

Outward and Inward Positions la 6

Miscellsneous la 10
Switchboard Sections 1b 1
Cable Turning Sections 1b 2
End Panel s 1b 3
Position and Panel Numbering 1b 3
Keyshel ves - Ceneral le 1

Dial le 1
Recording Keyshelves lc 3
Qutward Keyshelves lc 3
Inward Keyshelves lc 4
Combined Line and Reoording Keyshelveslc 5
Pace Xquipmant 1d 1l
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GENERAL .
General_restazos. of.the-gtep-By-Step. Machine gwitching System.

The vestern Electric Compawy is prepared to furnish to
the issocieted (ompaniee central office equipment of the step=bye=
etep machire switching type. The term "step-by-step® is applied
to this system owing to the action of the selecting mechanisms
which are moved by means Of electro-megnets one step at a time,
The equipment enables & subscriter tO complete simple cells
without the aid of an operator, end is SO arrenged that the
proper charge will be made ir each case.

It is the purpose Of these engireering notes to describe”
the step-by-step machine switching central office equipment giving -

sufficient information in regard to the size, errangement and funce

tions of the various perts of the equipment to aid the telephone
companies in engineering and ordering such central offices.

A subscribers station in a step-by-step machine sMtche
ing system is provided with a dialing mechenism which permits s
eubscriber to call the desired number. uechenicel selectors are

provided at the centrel office for completing & connection from

the calling line 'to the station corresponding te the nunmber dialed,

The selectors are Cescride in detail in Division 11, Section 3m,

of these notes, Each pulse in a digit disled directly causes the
selecting mechanism 0N one of the selectors t0 advance one positien,

the selections thus being [made iN accordance With the decimal nystem.

The multiple benk Of each Selector contairs 100 sete of termnale

with vwhich the brushes of the selecting mechanism make contact.

terminale are asrranged in‘ten groups Or levels of ton sats eaok} -

{
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This srrangement limits the number of groups of trunks to which a

particuler selector has acceee to ten and the number of trunks in

any one of the groups te ten.

The step-by-step system is intended primarily for use in
single office districts, slthough it is also suitable for use in emall {
multi- office districte. Used in eirgle office or in small multi-
off ice districts, the system compares favorably nith the pa‘.rie-ldtype
system in point of cost and irn flexibility, end it is thought that
the step-by-etep system should be considered for all single office
dietricts and for multi-office districts where the number Of offices
in the ultimate will not exceed five or six.

If there ere any two-perty wessage rate lines in a

dietr*ict vnere the step-by-step system iS employed, such lines ave
harfited on a manusl basis, eince st present NO circuit is available

for opérating lines of this sort on an automatic basie where this

system is uUsed. If = caese is encountered where a considerable

amount Of two-varty message rate service is to be rendered and j

%

where it would nppear desirable tO adopt the step-by-step machine )

e switchirg system, it iS suggested that the question as to the
proper course to follow be taken up with the aAmerican Telephone ‘ §

arid Telegraph Company.

In a single Offioe district tha equipment must bé arranged

to care for completing calls from orie subscriber to another, Yor

completing speciel service calls where an operator is required, such

Ty

as toll calls, information calle. complaint calls, etc., snd for
completing calle from the operator tothe subscriber. 'Sin¢e, where

the- step=by=step system is installed iN multi-office diétricts, not

all offices in the district will be ohsnged from & manial to &

4,0 TCI Library: www.telephonecollectors.info
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Div. I “igep. 1 "D
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machine switching basis at the same time, it is also necessery in
such districte to provide means for completing calls originating
in a manual office for subecribers in a machine switching office,
and for completing calls originating in & machire switching office
for subscriters in a manual office,

In either single or multi-office districts the equipment
ie arranged so that the ringing of a machine switching sublcribei"%ﬁ@
bell is automatic, an audible rirngirg signal teing given the caliirfxs
eubscriber while the ringing is in progress. Wnen the receivers -
are replaced at the completion Of the conversation the central of-
fice equipment is automatically restored to normal and the lines Of )
both the celled and calling parties are freed for further use. |

A busy tone ies sent to the callirg subscriber in case

the celled |ine is busy. |If the call is for a station that is

out of order, the equipment is arranged so that the calling sube
i
scriber may be connected to a trouble operator, who mekes a report

to him. |f the subscriber calls a non-workirg line or station, the
connection is completed to an interceptirg operator, who gives the

subecriber such informaticn as is necessary for rhim to obtain the
party he desires.

If the callicg etation is an individusl measured Service
station the central office equipment is arranged to operate a message
register sutomatically. No method is availatle at preeent for
measuring service by means of registers on party lines where this
type Of machire switching System is uaed. pccordingly, where party
line measured service ie proviced it is necessary to ticket the c&iﬁil.

and manual positions are provided in the mechine switching office ¥7 .

oA s e v ve? bl . o e s




for handling calls from lines of this class. Calls incoming to such
lines are handled mechanically in the usual manner.

Wnere & calling station is of the prepayment coin box
type, the equipment may be arranged to colleect Or return the coins
sutomatically. In some cases, however, it may be desirable for
comerc:lal reasone to handle calle from coin box linee on a nanual
‘o;uis, and in such cases the lines are terminated N answering jacks
at manual positions, although calls incomirg to the coin box linee
are handled mechanically in the usual manner. It may also be found
desirable to handle originating coin box traffic temporarily on a
manusl basis if such traffic is small in amount and can be handled

at manual positions not otherwise fully |oaded. s
Rural 1lines are not at present to be handled mecha.nically,

3

since euch linee must usually be operated on a magneto basis due to

their electrical characteristics. Xurthermore, the step=by-step
machine switching equipment is not at present arranged for the code

ringing required for lines of this type. Minual positions are there=

Ky
e
9
B

fore provided in the machine switching office for nandling rural

. e e
traffic, both originating and incoming. 3iechanical su’bscribg;s reach
the rural operator by dialing a suitable code. F

Calls for information, complaint, etc., originating at
¥3.0 .
machine switching stations are routed through the mechanical equipe
AYHAE
ment to trunks terminating at manuel positions by dialing the proper

pd
4

AT TR

oode.

s,
‘
¢
i

calls from private branch exchanges are handled at the

mchine switching office in the same manner as calls from individual,
M

lings.i _ For calle to & P.B.X. the equipent is arranged to eseleqt
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automatically an idle trunk in the P,B.X., group Or to return a busy .
eignal to the calling subscriber in caae all trunks are busy.
Calls originating at a party line station for other

stations on the mame |ine are completed by dialing a reverting code.
The line is connected through the mechanical equipment to a.revertiné
selector switch., After the calling party has dialed, he restores
his receivér, and both hies bell and that of the called party are rung.
The bells continue to ring until the called party answers, or until the

calling party trips the ringing by lifting his receiver.

Numbering Schemes:

Single Cffice Districts.

L i,

Step-by-step mackine switching offices are operated an a
terminal per station basis, each subscriber's station, other than exten-
eion stations, and esch P,B.X. trunk line veing assigned an individuval ]
call numver and terminal. In single office districts this call number
mag be a four digit number. The capacity of & single office unit with!
o. four digit numbering scheme is eight thousand terminals, since it is 3
considered undesirable t¢ use numbers veginning with"0" or with "1v,

The objectian to using numbers beginning witr. "0" is that the
subscribers are liable to omit the”0"in dialing.

The uae of numbers beginning with #1# is undesirable due to the
liability Of an accidental interruption at the switchhook springs causing
a "preliminary pulse® in the celecting circuit. The multiple arrangément
of the selectors, described |ater under *"Preliminary Pulses™, guards

againgt = wrong number being selected if a preliminary pulse is

received, but the firzt level on first selectors is used to secure

this guarding festure, This level, however, is aveilable for routing

TCI Library: www.telephonecollectors.info
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special service calls to operators as described later.

In single office districts where tha ultimaté n{ﬁ‘ber of

T

terminales is éight thousand or less, = the subscriber's stations and

P,B,X, trunke rre aesigned the four digit numbers from 2000 to 9999
and the calls are completed to the desired station or PBX. through

TR

; s first selector, e aecond selector and = connector.
Ynere the number Of terminals in & single office district
exceeds 8000, a&ll the stations or PBX trurks in the distriet may
D be aesigned five digit numbers. In this case, a call is completed to

=

the terminal desired through a firet selector, a second selector, a
third selector, and = connector. an alternative method may be used

[

if which 7000 of the terminalse, as from 3000 to 9999, fOr example,
.aesigned four digit numbers and calls are completed to them
through first selectors, second seleotore, and comnectors. ¥ive
numbers, from 20000to 29999, are then assigned to the texminals
in .excesa of the first 7000, end calls are completed to- them throvugh

first selectors, eecond selectors, third selectors, and connectors..

with this arrengement, the capacity of the office is 17¢p@. teswminals.

1f this cepacity is exceeded more than ONe level may be yessy¥wed for

five digit numbers. .

k Trunks from the aero level at the first selectors sre

E - . earried to answering jacks at manusl switchboard positions known: as,
$ zere operators' positions. |n emall offices it may be desirsble.to

have the zérc operators handle all classes Of calls reguiring man-
ual operators, such as assistance calls. information calls, complaint

Oepagqt,qr qperator's positions for handling each class af servioce,

TCI Library: www.telephonecollectors.info

i ol

ca.llg,detc. In larger offices, however, it way be desirable to assign




S A

IN such cases, three dIgit numbers are assigned tO the operators

other than the"0" operators, and they are reaohed through firet ses ™"

lectors, special second selectors and special third selectors.

gulti-office Districts.

In multi-office districts each station is in genersl assigied '
a five digit nunber and calls are completed to the terminal desired '
through first selectors, eecond selectors, third selectors, snd

oonnectors. The zero and firet levels of the first selectors are

4

reserved for the eame reason as given above for eingle offioe distriets;

and are used for completing special service calls. g
In scme districte coneisting of one main office end one

Or two small outlying offices a saving nmay be effected by reserving..

several Of the first selector levels in the man office for four

digit nuwmbers in that office and by assigning five digit numbers to

the other terminals in the main office. one level ie also reserved
for trunke to each outlying offioe, the terminals in the latter being
assigned four or five digit numbers depending on vhether the n\mbor” ]
of terminals per office will ultimately ve below Or above one thoussnd. -
The first selector levels at eech outlying office correepond to the c |
first selector levels in the man office. The economy effected

by this scheme over that of assigning five digit numbere to all
te%m:lnala in the diatrict lies in the faat that in some of the
tx«hns of selectors only two instead Of three selectors are .

required. On ths other nand there may be a less in efficiency in
the inter-office trunks due to the fact that a1l of the trunks fram.

&

a \817,{? futlying office to the man office cannat be run iN a common

gl lﬁjﬂg{a}ry:,www.telephonecollectors.info
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mupkwfmewre the traffic between ;,?.h,e outlying offices and the

: migﬁsgf:%ce is small and the losa in trunk efficiency is NOt great,

however, this plan may result in the saving“of encugh selectors to .

warrant its adoption.

E%ing é%a%lon. Drawing NoO. 8077

gehows #schematically the order of selection on & call from a machine

switching station to another machine ewitching station. Figure 1
*¥g tte schematic fOr a call in a single office district where

four-digit numbers are assigned to the subscribers! stations, and

i
¥
{
i

is down fer the case where secondary line switches are not' installed.
Figiireé 2 is thife’"é’éhemé;‘il‘c for an :fnteroffice- call from an office

y where’fife-digit numbers are assigned to the subs‘cribere' stations

in“theé district, and is shown for the case where secondary line
switéhes are installed. Tt should be understood however, that
$Heé Use of secondary line switches is not deplendent on whether thr 2
equipiiént is in = single Or multi-office district.

Fopg ooy o 0 "

fing frame IN the same manner as in manual offices. From the inter-

' i ! ;
mediate distributing frame the |ine is carried to the vank contacts ‘ 14
7 ] *:,

of a plunger type line switch, one switch being provided for eaon |

line. The line switch provides means for connecting a calling line
to the selectors required for completing the call. ftne switch .
. corresponds 10 the answering jack in & manual equipment. A multiplre

ofi’the subscriberts |ine is carried from the intermediate df/ltttbni‘m‘
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frame t O terminazl8 on the multiple banke of a group of connectors,
these terminal ~corresponding to the multiple jacks in & manual e“qulip?':
ment &nd providing means for completing incoming calls.

In offices where NO Secondary line switches are provided, |
as shown in Figure 1, trunks are extended from the multiple ba.nks} of
the line switches t0 the brushes of first selectore. Trunks from the
multiple banke of the first selectors are extended to the bruehee of
second. selectors, the trunks from any one level at the first seie’cto_fs‘j

being terminated on selectors that have access t0 a particular 1,000
terminals. Trunks from the multiple benke of the second selectorse

-

extend to the bruehee of connectors, whiech are like seleotors
except that after s particular level isselected, a particuler set
of terminals rather than any idle set of terminal8 in that level is
selected. The multiple banks of the connectors provide terminale
for 100 subscriberst stations (exclusive of extension stations) #ha

PBX lines. £ 34
rig, 2 Figure 2 of the drawing shows the order of seleatfon for = -}
an interoffice call, The subseriters! lines terminate tn the same

menner as deseribed fOr Figure 1, but the trunks from the multiple
banke of the primary line switches are extended to secondary |i nk
switches instead of to first selectors. The secondary line switches
are introduced for the purpose Of reducing the number oOf first
seleotors required, and they accomplish this by giving each line
access to & large number Of selectors (maximum of 100) instead Of

access {0 only a small number of Selectore (maximum of 10).
From the nultiple vanks of the secondary line switches

trunks are extended to the drushes Of first selectors. one of these

selectors chooses a group Of trunks tO One of the central office

TClI Library: www.telephonecollectors.info
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wnite, or & group of trunks to operstors for handling Bpecial service

oalls,

The trunks between line switches and selectors and betyeen
the varfous selectors in an office are three or four-wire trunks.
In o?rder to use & twoewire interoffice trunk, It is necessary to
Introduce equipment xnown as a repeater for passing the dial pulses
over the trunk and securing the necessary supervisory features.
The outgoing interoffice trunke from the first selector multiple

banks (or from outgoing trunk secondary switches where provided),
are accardingly carried through repeaters as shown in Figure 2
A reduction in the necessary number of trunks between two
offices can be effected by employing what are known as outgoing
trunk secondary switches at the originating office. The trunke
from the first selector levels nandling the interoffice traffie
VvV terminated on switches similar tO the secondary line switoches
used between primary |ine switches and firest selectors. Without
outgoing trunk secondary switcenes, an interoffice trunk group
must be .split into subegroups Of NOt more than 10 trunke each,
whereas the secondary switches form the interoffice trumks into
one or two large sub=groups, thusS redueing the number of inter=
office tyunks and incoming aelectors required. The reduction in
the number of trunks made possible by the use of the secondary switches
may warrant their installation, particularly if the trunks are long.
The interoffice trunks terminate On the brushes of ine-
coming second selectors in the called office. rrom the multiple

banks of the second Selectors, trunks are extended to the brushes
of third selectors, the trunks from any particular level at the

SRR G SR S

Wnd selectors terminating on selsctors which have accees to' &
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particular 1,000 terminals. Brom the multiple banks

of the thira selectors, trunks are extended to the
brushes of connectors, the trunks from a particular level
at the third selectors terminating at _connectors which
have access to a particular 100 terminals.

Call from a Machine Switching to a Manua Station.

INn general, the most desirable method of handling
a call from a machine ewitching station to a manual station
is by means of the *call indicator?2 system, which permits
the machine switching subscriber to call the manual sub-
scriber merely by dialing the manual subscriber's number.
Drawing 807-10, Figure 1, ehows schematically tne order
of selection fOr calls handled in this manner. The
order of aelection as far ae the first selector is the
same a8 ONn a cail for another machine switching subscriber,
Trunks are extended from the multiple banks of first
selectors, directly or through outgoing trunk secondary
switchee, to repeaters. The outgoing trunks from the
reyeaters terminate at the manual office in plug-ended
trunks at a call indicator position. A ¢all indicator,
consisting of lampe for displaying the called number is
provided at each call indicator pesition., Aeeociated

with each call indicator is a number of "recorders®, the

TCl Library: www.telephonecollectors.info




Div. | -"-'ﬂsec- 1.
Page 12
Nay 1, 1922

functions of which are to receive the dial pulses and to
etore them until the operator is ready to handle the cell,
and to translate these pulses in such a manner ag to set
up the desired number on the cell indicator. With each
incoming trunk there is associated a recorder selector, the
function of which i s to connect ite trunk to an idle re-
corder as soon as the trunk is seized at the outgoing end.
¥hen the subecriber has completed dialing, an “assigunment"
| anp associated with the trunk at the incoming end is
lighted. When the operator is ready to handle the call,
she presses & display key associated with the trunk and the
| called number iS displayed. The connection is then completed
: in the same manner as at regular menusl trunk positions. Call
:' indicator equipment is arranged to display any call numbers
| velow 10,000 witk or without party lires letters, and to display
| csll numbers above 9,999 without party line letters. Where lines
above 9999 are operated, a separate group of trunks to the manual
office is required to handle the traffic to these lires. &
| sepcsrate group of recorders for each position a whick these
lines zre operated is also required. Details of the call

indicator method of operstion are given in GEC No. 1076,

In a manual office where the amount of traffiec

.incoming from machine switching offices is not sufficient

to warrant the expense of tall indicestor eguipment Ofr

where the office is t0 be converted to machine switching

wvithin s short time, answering jacks may be inatalled at
TCl Library: www.telephonecollectors.info
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"A® operators' positions for terminating trunks from the
machine ewitching offices. In this case, the machine
switching subscribers dial either s code Or the entire
called number t0o reach the manual office, and the call is

then handled on the same tasis as a ringdown call from a

manual office. Operation under this method is more cost-
ly and the service given is |ese satisfactory than when 3
call indicator equipment is wed, J

[

In some cases where a manual office serving in-
dividual or jack per station 1ines ie t0O be converted to
machine switching in the near future, it may prove econ-

omical to install machine ewitching selectors and connectors

in the manual office instead Of call indicator equipment,
provided the switchea may ve installed in what will be
their permanent |location after the conversion. By this
means, incoming traffie from machine switching offices can
be handled on a machine ewitching vasis,

call from a Manual to s Machine Switching Station, Figure

2 of drawing 807-10 shows the order of selection on a
call originated in a manual office for a subscriber in a
machine ewitching office. The manual operator receives
the call from the subscriber in the regular manner and

selects an idle trunk in the outgoing group tOo the machine
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switching office. The operator's poeition is equipped with

a dial and each cord circuit at the position is provid’edﬂ
with a locking "dial key." Wnen the dial key of & particu-
lar cord circuit is thrown, the dial is connected to the
front cord of that circuit and the operator may then dial
over the machine switching trunk to which the cord is
connected, Thie arrangement for aeeociating the dial with
the cord circuits is known as the "dial key®" plan and is
considered etandard. Details of the method of operation
with this arrangement are given in G.E,C, 1076.
An alternative arrangement for associating the

dial with the cord circuits is known as the "listening

. key®* plan. Under thie plan when the listening key of a
particular cord circuit is operated and the dial is rotated
from normal position, the latter ie locked on that cord
until the operator depresses a maeter releaee key or until
the called party answers, Thie plan requires an extra pair
of 1ietening key contacts amnd an extra relay per cord circuit.
Brom an operating standpoint, there 1s thought to be but
little to choose betwsen the dial key and listening key
methods, DUt the cost of the relay equipment necessary

under the listening key plan and the extra coet involved

w_.telephonecollectors.info
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INn engireering and installing this equipment is considersble,

and for these ressons the listening key plan is not regarded

.aS stendarde.

In ceses where the traffic trunked tO machine
switcting offices is light cr where the menual toard is soon
to te repluced, it may be found economical to equip each
position with an extra cord connected to the dial, known as &
*dial cord*, and to provide each outgoing trunk to the machine
switcking offices with an extra jack, known as a "disl j ack",
mounted sbove the regular trunk jack. Before dialing, it is
necesssry that the front cord of the pair used in answering
the subseriber be inserted into the jack of an idle trunk and
thet the dial cord be inserted into the associated dial j ack.
Thie methed oOf dialing in general contemplatea that one group of
trunks individual to each operstor or each two ‘operators will bve
provided, and that after a call hae been dizled the operator will
rreselect <ke next trunk to be used by trtnsferring her dial cord
to the ¢isl jeck of that trunk, doing this, as far zs possitle,
ss an overlap operation.

Irn order 4o assist an operator in selecting
en idle trunk to a mechire switching office, a master buey tone
is proviced if the group coneists of more than ten trunks. Where
a group consista of thirty or more trunks, the ten trunks that

are connected t¢ the first ten or to the last ten jecks Iin a

strip sre so wired that if all ten become busy a distinctive group

busy tone is placed on the first or on +he eleventh

TCI Library: www.telephonecollectors.info
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jack of the strip. In similar manner, if there are less

than thirty and more than ten trunks in a group, the tone ]

LR

is placed on the firet, sixth, eleventh and sixteenth §

jacks of each strip.

The trunks at the machine switching office end
on incoming selegtors, and the call is completed in the

same manner a8 though & subsceriber had dialed,

[ol] S!;tgg’;gg Trunk Connections {0 o Machine Switching
Qffice, Drawing Fo, 807-9 shows the order of selection

on atoll switching trunk connection from a long dis-

. tanse office to a machine switching office. Figure 1

shows schematically the connection in a district which 1
is not expected tO require nore than one unit within }

the ultimate period. In thia case a separate group of
switching trunks is provided for each 1000 terminals,

These trunke terminate ON "toll transmission?2 selectors

and are equipped to give repeating coil transmission,

o Tne different 1evels Of the selectors route tne calls

to different groups of *toll connectors®, each con- ]
: nector of a group having access to a particular 100 1

terminale. A sufficient number of toll connectorr is

. TClI Library: www.teleph
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provi ded for each 100 terminals to care for the maximum
number of Sinultaneous toll connections to these termnale.
Where desirable, "combination®™ connectors nay be in-
etall ed which may be used for either toll or local con-
nections. Al1 or part of the connectors having access
to a particular 100 terminals may be of the conbination
type.

Figure 2 shows the order of selection ina
multi-office district or a single-office distriet which
is expected ultimately to require nore than one unit. In /7
this case the tol|l switching trunks terminate On "toll
incoming® eelectors. ®ach level on the toll incoming
selectors routee calls to toll transm ssion selectors
having access to a particular 1000 termnals. The trunks
to these selectors are equipped to give repeating coi
transmssion. The nultiple banks of these selectors
|l ead to toll or conmbination connectors which are provided
as described in connection with Figure 1

Special Service Calls - Single Ofice Detrlcts. Draw-

ing No. 807-8 shows the order of selection for special
service calls, including calls to toll recording

operators. The order of selection up to the first

TCI Library: www.telephonecollectors.info
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selector: s the same '‘as for a: call to a subscriber. - If all of the -
special service calls that require an vperator are¢ handled st one -
position Oor at positions of one class, trunks will be extended from
the zero level at the first selectors to the manual positionas, and

the operators will be called by dialing zero. |If it is desired tO

1
i
i

segregate the various classes Of calls, auch as information calls,
complaint calls, tOol| oalls ets., the special vositions, other
than the zero operators! positions, Will| be assigned 3-digit codes:
end reached through the first level of first selectors, the first
.1evel of special second selectors and through special third

selectors. The zero overators' positions will still ve reached

over trupks from the zero |evel at the first selectoro.

Reverting calls are handled by dialing a 4-digit code
and the reverting call switch used for reverting ringing is reached
through the first 1evel at the first selectors, the first level at 1
special second selectors and the ninth level at special third 1
selectors, ;l

The preferred method Of handling police, fire and ambulance

calls is to assign regular subscriber's numbers tO the telephones. at
the fire station, police Station or hespital. Other methods are éq
assign 3-digit codes fOr such calls and te route them to special |
operators as in the case of other special service calls, or trunks
may be extended from the special third selectors direct to telephones

at the fire station, nolice station, or hospital.

“gpecial Service Calls--iulti-office DPiastricts. In districts where '1

there is no A8 toll service. or in districts where AB tOl| service
is given but where the checking multiple, described later in these




origirat ing an AB toll oall, all special service positions may be - -
cerrtralized at one of the offices in the district. In s district
where AB {0l | service is given and cheocking multiple is used, the

AB toll and zero operators are |located at their respective Offices
and the other classes Of operators may be centralized.

The different classes Of positions are reached by dialing

their respective codes, es described above for single office
districts, the calls being rauted through the firet levels Of first

and special second selectors, and through third selectors. On an
interoffice call to a centralized position, the connection also

includes the -repeater iN the interoffice trunk,

Preliminary Pulses. A special arrangement Of selectors is used to
guard against establishing a wrong connection in case of an
unintentionel momentary interruption of the subscribverts line at
the switchhook springs in removing the receiver, causing apre-
liminary pulser. A preliminary pulse has the effect of prefixing
the digit "1" to the number dialed. Trunks are extended from the
first level of the first selectors to the brushes of special second
selectors as shown on Drawing No. 807-8. All levels Of the special
second selectors except the first level are multipled with the
correaponding levels at the first selectors. Trunks from the first
level of the special second selectors are extended to special third
Hjsglectors. and trunks from the first level of the special third
selectors are extended to auxiliary third selectors. All levels

of the auxiliary third selectors except the first level are multipled

Fiad
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with the corresponding le‘Hrels at the special tnird selectors. If a !
preliminary pulse occurs khe calling line is connected through the |
first level of a first sehector to a special second selector. |If

the call is for a subscriber or for a zero operator tne first digit !
dialed will be some number other than *1", and this digit will |
select at the sgeoial second selector alevel which is multipled

to the corresponding level at the first selectors and tne call will

be completed in the usval manner. |If the call 48 for an operator
other than & zero operator the first two digits dialed will each ve
"17", n such a call the first digit dialed will cause the special
second selector to extend the connection through its first level

to a special third selector and the second digit dialed will cause

the special third selector to extemd the connection through its first
level to an auxiliary third selector. The third digit dialed will

be soae number other than %1%, and this digit will select at the
auxiliary third selector a level waich is multipled to the correspond-
ing level at the special third selectors and the call will be completed

to the operator in the usual manner.
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Naning of Central O fice Units

Experience in engineering step-by-step machine
switching central office equipment has indicated that con-
siderable confueion nay bve avoided by giving names to the
machine switching units when first engineered and by sel=
ecting, if practioable, names which can be permanently
retained. This practice has been fol |l owed on manual and
panel equipment and it is desirable that auch a practice
be followed in connection with ctep-by-step installationa.
It is recommended that the practice outlined below be
followed:

(1) Where only one unit (s unit being understood as

ten thousand terminals or less) is to be inetalled in a build-

ing, one nane should be given to all of the equipment.

(2) Where, in a five digit area, two or more units
are to be installed in the same building, it is recommended
that the following practicea be followed: 1If the dis-
tributing frames and racks for two or more of the units
are common, and if a part of the switch equipment is alseoc
used in common, assign only one name to those units.
Otherwise, assign a separate name to each unit. In the
latter case, the main distributing frame, machine switch-
ing "A" bvoard, desk equigmedt, power plant, etc., wmay be

common tO several units, and such common equipment should

TCI Library: www.telephonecollectors.info
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be ordered under ths name ¢f the first unit installed.
(3) Wnere the machine switching equipment ie
installed ON & combined four and fiwve digit basis, and is

all located in one building, ONe nime should be given to
the equipment,

The practice Of assigning names is not intended
to affeat the numbering scheme fOr a machine switching area,

and where numerical office codes are used, which will be
the usual case fOr step-by-step areas, the units should
be named only for convenience in referring to them in

specifi cati ons, drawings and correspondence,
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May 1, 1922
IYPE OF RQUIPMENT
Substati ons, ,
General, The principal dszeronce between the sub- !

etatian equipment used in connection with step-by-step
machine switching offices and that used |n the common
battery manual system consists of the addltlon of the
dial. Moet of the other points of difference are dir-
ectly due to the use of this additional device. Pront

and rear views of the standard type of aubstation dial
are shown i N phetegraph NO. 1 and a desk stand equipped

with a dial is shown in photograph Mo, 2,

The machine switching desk stand differa from
the manual type in that the base IS changed in ahape to
afford a suitable mounting for the dial. No change in

the size or form of wall sets or No. 50 coin collectors

is required. On sets of these typea the dial is mounted
above the transmitter,

The wiring at machine switching substations dif-
fers from thet used at manual stations, this difference
arising from the need of providing a suitable circuit for
dialing purposes., |n addition it is necessary to pole
and bvias the ringers of machine switching substations in
order to aveid bell-tapping during the dialing period.

A furthner:point of difference between manual and

machine switching substation equipment is found in the fowr-
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party selective sets in the form of a 1/2 mf. condensef
which is wired in series with the relay at the machine
switching station. The use of thia condenser is necessary
to insure that the relay will not be operated by the dial
pulses, thus grounding one side of the line and interfer-
ing with pulse transmission and the proper operation of tie

central office equipment.

The Dial, The dial consiste primarily of two sets of
switch contacts known as "pulse® and "off-normal® contacts,
and of a mechanism by which the movements of these cone
tacts are controlled, This mechanism is composed essenti-
ally of a finger wheel, a pulse wheel and pawl, a motor
spring and a governor, The finger wheel contains ten
holes and when the wheel is in normal position these holes
register with digits Oon a number-plate, as shown in i
photograph Bo. 1. :

In dialing, the subscriber inserte a finger in
the finger wheel hole opposite tne firet digit in the number
to be dialed and rotates the wheel until the finger comes

in contact with the finger stop. The finger is then removed

and the wheel ie driven back to normal position by the motor
spring. During the return movement the pulse contacts are

intermittently opened and closed by the pulse wheel and pawl,
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the number of interruptions corresponding to the digit dial-

ed. The remaining digits are dialed in a similar manner,

In order that the central office switches nay
function properly, it is important that the rate of inter-
ruption of the pulse contacts on the dial be fairly constant
at all times. The speed »f the finger wheel in returning to
normal position, and consequently the rate of interruytion
at the pulse contacts, is regulated by the governor which IS
located on the back of the dial and which is driven during
the return movement through a train of gears. Provision is
made ONn the governor for adjusting the speed of thedial when
this becomes necessary. This adjustment should be made as
described in detail in Handbook Specifications "kachine Switch-
ing Substations".

As soon as the dial is rotated to an off -normal
position, and until it returns tO normal, the oif-normal con-
tact springs are operated. The off-normal contacts, when
operuted, eliminate dialing noises by opening the receiver
circuit, and, by short-circuiting the transmitter, establish
a path of uniform resistance through the subscriber's set
during the period of interruptions.

The Ho. 2-A type dial is considered standard for
machine switching substations. In a step-by-step machine

switching area either the No. 2-AA or the No. 2-AE dial is

TCI Library: www.telephonecollectors.info
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used, The No. 2-AA dial is provided with the number plate
shown on photograph No. 1 and is for use in districte
where there are no manual offices serving party lines on

a jack per line vasis., The No. 2-A% dial is 1ike the 2- AA
dial except that the number plate is provided with the
party line letters 3, M, R and W at the left of the numbers
5, 6, 7 and 9 fespectively. This dial is ueed in areas
where one or more manual offices serving party line
stations on a jack-per-line basis are to be reached by
direct dialing.

The dial is provided with a removable instruction
card placed under a celluloid cover, Details regarding
instruction cards for machine switching stations are given
in General Engineering Circulars Nes. 988 and 1011,

Changing Manual Stations to Machine Switching Stations,
When changing deak stand equipment from a manual to &
machine switching basis the best method to follow will be
to remove the existing deak stands and replace them by new
onee equipped with dials,

When changing wall sets of the earlier types from
a manual to a machine switching baeis, the preferabls plan

at present is t0o replace the existing sets by new metal ones

TCI Library: www.telephonecollectors.info
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ecuipped witn dials. Although a wall set of the latest

s 533 type might be converted at the station by substi-
tuting for the old cover a new one provided with a dial, it
is thought at present that there would not be sufficient ad-
vantage in this method of conversion to warrant its general
adoption, and that ordinarily these sets should be replaced
by new ones equipped witk dials.

Consideration is being given to the adoption of an
arrangement by means of which a wall set may be converted at
the station for machine switching operation. The propoaed
plan contemplates the use of a bracket, mounting a trans-
mitter and dial, which is substituted for the existing trans-
mitter bracket. It is thought that this arrangement will be
of particular value for converting old type wall sets wkich,
if removea and replaced by new ones, might be considered un-
suitable for installation elsewhere. It is possible, further-
more, that this plan may in some cases be applied advantage-
ously to the conversion of new wall sets as well as old ones.

In order to avoid the expense of removing No.50
coin collector sets a plan has been developed for converting
these sets for machine switching operation without moving
then from their present locations. This plan is covered in
General Engineering Circular No. 988 and in Handbook Speci-

fications "Machine Switching Substations'.
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Manual desk stands and wall sets removed from

service should be reugst insmanual districts until such

time ae an excess of manual equipment obtains. However,
this condition will probably not obtain for a number of
years. It is of course desirable as far as practicable to

avoid expensive repairs on the removed apparatus.

Installing Substation Equipment in Preparation for

Machine Switching Operation. Convertible machine switching

substation equipment, provided with apparatus vlanks in-
stead of dials, may be installed in manual areas aoon to be
converted to a nachi ne switching basis, thus avoiding the
manufacture and installation of manual apparatus which would
probably have to be converted at some |ater time to the
machine switching type. Careful consideration should be given
to the use of wall set and desk stand equipment of this con-
vertible type in manual areas in order to guard against pre-
maturely creating a demand for machine switching service.
It is thought, however, that convertible equipment of this
type may be installed to advantage for replacements or aadi-
tions in the subetation plant in areas that are scheduled
for machine switching operation within about two years.

It is considered wnqcessary to adhere tO this
restriction in the case of coin collectore, and it is accord-

ingly planned to make all new No. 50 coin collectore of the
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maahine switching type, providing those to be used in
manual areas with the necessary apparatus blanks,

In order to minimize conversion costs when chang-
ing from a manual to & machine switching bvasis at four-
party selective stations having desk stand equipment, it
appears advisable tO anticipate machine switching operation
to some extent by installing machine switching type sub-
scrivers' sets for stations of this type when changes in ar
additione to the substation plant are required. At preeent
it is recommended that this practice be reetricted to areas
where machine ewitehing ogeration i S expected within about
five years.

Further information regarding substation equipment
and installation practicee will be found in General Engineer-
ing Circulars Nos. 988 and 1101, and in Handbook Speci-

fications *Machine Snt ching Substations,”

Wiring Plans, Where wiring plana, involving a holding
feature for transferring calls are installed, it IS advis-
able to use keys which when operated avoid any opening of
the line at the substation, in order to remove the possi-
bility of releasing the central off ice switches unintention-
ally. Detailed information regarding wiring plan practices

and standard apparatus for use in connection with wiring pl an8
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is being prepared and will be issued as Handbook Specifica-

tions ®"Substation Wiring Plans".

Subetation Protection. It is considered standard prac-

tice to use at all machine switching substations the No. 26
and Hb. 27 proteetor bl ocks standarized in General Engineer-
ing Circular 917 -~ "Nos. 26 and 27 Protector Bl ocks", and in
Ceneral Engineering Cireular H. 935 "No. 26 and No. 27
Protector Bl ocks -~ Reduced Substation and Central (ffice Main-
tenance®. Detailed information regarding substation protec-
tor installation at machjine Swi tching stations iS given in

Handbook Specifications "Machine Switching Substations".
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TERM NAL EQUIPMENT

Main Distributing Frane: The standard type of main distri-

buting frame ueed in manual off ices and covered by the A.T.
& T.Co.'s Specification No. 3836, will be employed in atep-
by-step machine switching offices.

Intermediate. pistributing Frame: The etandard type of |.D.F:

used in manual offices and covered by the AT. & T.Co.'s
Specifications No. 3634, is used in step-by=-step machine
switching offices. This frame is shown- on standard drawing
No. 141-A-21. While the dimensions shown on this drawing
were wor ked out to meet the requirements of manual equipments,
it is thought that for the most part they can be applied
satisfactorily in the case of step-by-step equfpmente. For
some step-by-etep offices, however, it will probably be
desirable tc change certain of the dimensions, euch as tht
length of the horizontal-side transverse bars, and according-
ly it will be neceseary for the manufacturer to engineer auch
parts of the I.D.*. individually for each job until suiteable
standard dimensions can be determired. |In the meantime, it
will be satisfactory to use drawing No. 141-A-21 aa a basis
for floor plan layouts.

In addition to the cross connections provided in.

the subscribers! lines, cross connections are also required

in the trunks between primary and eecondary line switches and
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in those between line switches and first selectors. Theee

may be nade on/the same frame or On separate frames, depend=-

\ ing on the floof plan layout. Whevre separate frames are

provided, the frame used for subscribver's line cross-connec- .

tions is knom as the line I.D.F., and the frame Oor frames

used for the trunk cross-connections, as the trunk I.D.F.

Ln order to provide sufficient croas-connecting

space On intermediate framea where four-party lines are ter-

: , N
minated, the verticals will be spaced on 8" centers if so

specified. Otherwise, the verticals will be mounted On

8=1/2" centers.
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Provis . for Relays: The wvarious relaye in the :line:awitch,

selector and connector circuits are grouped with the line switoh, .

selector and connector mechanisms respectively. = ]
Other relays, cuch as those composing trunk repeaters,

or miscellaneous relays that are involved iN machine switching

cirouits, are grouped ON unit type mounting plates or bases, .as

showm fOr a repeater in photograph No. 3, under Division II, Sec~
tion 3r. The relays on a base are provided with a common dust-
proof cover. | A -

A relay rack similar in general design to the A. T. & T.
Co's standard raok is provided for mounting relays associated with.
circuits fOr manual positions in tre machine switching office.
The relaye are located on mounting plates and are provided with

individual dust-proof covers. The rack is shosvn ON Drawing No.807-41.

Message Register Rack: Where meesage registers are employed, they
Will be mounted in the standard unit type message register rack
used in manual officees and covered by the A. T. & T. Co.'s Speci-

fications No. 2754, Peg count and overflow registers are also

mounted in the standard rack.

Protectors: It is propoaed to employ porcelain type protector )
blocks mounted on 1/2 inch centers at the ¥.D.F., One No. 26 and :
one No. 27 blook is used for each side of the 1ine. The No. 26
is a plain carbon block; the No. 27 consists of a small piece of
carbon held in a porcelain mounting by a amall amount of low

melting point glass and slightly recessed below tne face of the f
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porcelain. These blooks have been used for substation protection,

| and have been found t0 require less maintenance than the plain
carbon anes due to their greater freedom from carbon dust. It
is thought that the extra coat of the porecelain type block will
generally be justified in step-by-step maohiune switching offices
‘ because of the decreased work involved in maintaining the pro-

tedtérs where they are sudjest to fairly high potential disoharges

22 a result of the lind interruptions at the dial.

Provision for Fuses;: Fuses fOr line switches, selectors, connect-

P Ori and repeatera are located on unit type fuse panels mounted on

| thé framework accommodating the respective equipments. 4.T7.&T.Co.'s

! standard slarm type fuses will be uaed.
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I SYITCHLIG BQuIzicen
' le)( or MQ Line gwitch; o | .
The assembly of a typieal plunger type line awitch is
shown on Drawing ¥o. 807-12 and in Photographs Nos. 4, § and 26.
The switch consists essentially of a plunger. a relsy and a come
bination magnet and relay all mounted on a pressed steel framework,
end of a multiple bank.
The plunger is made from & thin sheet of clock-spring
steel and is mounted on a pin 8 at the end of the plunger arm-A
in e’éoh s manner as to be oapable of a rotary motion about S,
through an angle Of approximately 40 degrees. The plunger is 2lso
free tO move iNn a longitudinal direction under the influense of the
plunger arm pivoting about the point L, Near the tip of the plunger
&7 ¢ mounted two hard rubber rollers, marksd H, one on each side
of the plunger. A slot is provided in the tail end of the plunger
as shown at T, The plunger arm is normally held away from magnet
Y and against the adjustable StOp R by spring F pressing against
& hard rudbber roller mounted on the arm.
| Broadly, the function Of the magnet Y is twofold, namely,

to operate the plunger ar mazd thus cause the plunger {0 move forward
\ or to "plunge", and to operate the armature BCO, which, when at-

tracted, actuates the aprings B The magnet is double wound, One
winding, called the "pull-down" winding, is |lOw in resistance and
when energized operates both the plunger arm and the BCO armature.

! The other winding when energized alone operates the BCO armature

| ' TCI Library: www.telephonecollectors.info




only, It is, however, sufficieéntly strong to hold up the plunger
arm sfter it has been operated by the |ONn resistance winding.

All connections to the relay and magnet’ Are made through
a set of jaeks mounted on the frame of the.switC‘h,was shown at
J. These jacks are designed tO engage a set of spring jacks lo-
‘cated on the framework used for mounting the switch. The jacks,
by avoiding the use of solder or serew conneotions, facilitate
the work Of installing Or removing the switch.

Tne switch is mounted by means of machine screws passing
through slots in its framework. The slots are cut so that it is
merely necessary to looren the screws in ordrr to install Or re-
move/ the Sswitch. The slots also permitse the switch to be adjustsd
"“in relation to the multiple bank.

/ The multiple vank, shown in photograph No. 5, is composed
1’ 10 sets of terminals arrangsd in an arc and mounted zs a unit.
Bach Set of terminals is arranged as shown schematically in Fig. 1,
Drawing No. 807-13. Rach set is divided iNnto an upper and lower
group of four terminals each with a slet between the groups. The
bank is located in front of the 1ine switch plunger so that the
latter by turning about point S may be directed toward any one of
the ten sets Of terminals, Or by plunging nay enter between the
uppsr and lower grougs of a particular set Of terminals and cause
them to operate as Shown in Fig. 2 of Drawing No. 807-13. Referring
éémﬁig. 1, the contact pieces are flat individual pleces of stiff

brass, each one being provided with a soldering lug. The contact

TCI Library: www.telephonecollectors.info
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springs are of bronse and the corresponding springs in thes ten
different sets of terminals ecomposing a bank are multipled to-
gether throughout the vank; in fact, corresponding springs are
merely projections from the edge of a sheet Of bronze which is
assembled as a whole in the multiple bank. Bach side of the
line to whion a particular |ine awitch corresponds is multipled
through the bankx Of that switch by being connected to = lug pro-
vided on one end of the multiple terminal strip, aa shown schema-
tioally in Fig. 3, Drawing No. 807-13.

When the plunger entere a set of terminals, the line with
which the switch is associated is connected through two Of the pairs
Oof contacts to the partioular trunk that is terminated On ths rot
of terminals which the plunger enters. Tne other two pairs Of cone
tacts N the aet srs aleo mads, these contacts serving to establish
cortain local connections necessary t0 the functioning of the
central office mechanism. |N operating, the plunger rollers im-
pinge against the spring contacts, firrt csusing them to bend until
they touch their respective contact pieces and then straightening
them slightly, thus produoing a rudving ocontact that insures posie
tive connection. When the |ine switch operates, the tip of the
plunzer enters the | Ot between tho upper and lower groups of

terminals and is guided intc place by a series Oof teeth in the
rlot.

TCI Library: www.telephonecollectors.info
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golonoid Tne gaster Switch:
- one device which controle the movement of a line switch

plunger sbout the point s and consequently determines which of the
ten sets Of temrminals the plunger will enter when the switch plunges
{s known as the master switch: A typical master switch is shom in
photograph Ko. 6 and on Drawing No. 807-14.

The trunk capacity of a line switeh multiple vank is 10,
and each 10 trunks, known as a trunk sub-group, is multipled through
enough line switches to give it a proper load. The line switches
having access to a aubgroup of trunks are krown as a subgrcup of
line switches. One master switch is provided for each subgroup of
line awftchbs. ite function being to contrel each of the line switches
in the subgroup so that the plungers of idle switches are at all
times directed toward the terminals of an idle trunk. The way in
which the |ine and master switches are arranged is shown in photo-
graphs No. 7 and 8. Photograph Xo. 7 shows psit of one side of =
line switchboard. It wWill be noted that the line switches are ar-
rahged in vertical columns and also in four divisione of 25 ewitches
each. At the top of each division space is provided for a master
switeh; that ie, cap’ﬁcity is provided for 4 "a:hbgro‘iiﬁe of switches.
Extending vertically in front of each division is a master switch
bar. The frameworks of 12 of the line switches in esach division are
located ‘on one side Of the mamter sSwitch bar and the framéworks
for the other 13 switches are |ocated on the other side of the bar.
On photograph Ho. 8 the lsft-hand switches are shown in place,
and the right hand switches are omitted. ALl Of the plungers in

TCI Library: www.telephonecollectors.info
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STEP BY STEP MAGHINE SWITCHING SYSTEM
ARRANGEMENT, AND OPERATION OF A SET OF TERMINALS
/N R LINESWITCH BANK
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PLUNGER
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[ ~CONTACT
PLUNGER ¥ ? SPRINGS
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¢ division are in a single vertical column behind the bar aad all
of the multiple banks in a division sre in a single pile behind the
plungers.

A master switeh mounted above either of the upper divisions
of line switches is called a tOg master switch, while one mounted
immediately above either of the lower divisions Of switches is called
a bottom master switch. Top and bottom master switches differ slight-
1y 1N their mechanical comstruction due to the methode of mounting
them.

As shown On Drawing NO. 807-13 Fig. 3, the trunk contacts
In the various sets of terminale in a line switch bank are numbered
oconsecutively from 1 to 10 towards the right facing the plunger
side of the vank, Whe assembled On a line switchboard, the various
contacts corresponding to trunk No. 1 in the different banks are
multipled vertically by means of loop strap wires run behind the

banks. |N 2 similar manner the contacts corresponding to each of

the other nine trunks are multipled vertically.

Two Of the contact pieces in each set of terminals in
each | i ne switch bank axre fOr use in conjunction with the maeter
switch and these oontacts are also multipled vertically as in the
case of the trunk contacts. The wires from these master awitch
contact pieces are led to ten pairs of terminals composing a master
switon bank, Of which there is one for each master switch. The
master switeh bank is shown ONn drawing No. 807-15.

If 1t is desired to place more than 25 but not more than
50 line switches in a subyroup, the two left-hand or the %wo right-

hand divisions of vanks ars multipled together. |n auch & cese tis
TCI Library: www.telephonecollectors.info
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" top taster switch ig omitted and the two corresponding master switch

vars are linked togethor mechanically to act as aunit, both bare
veing controlled by = single master switch.
If it is desired to place more than 50 but not more than

75 line switches in & subgroup, three of the divisions of line

“switeh banks on one eide of the [ine switchboard are multipled to-

‘gether and the three corresponding master switah bars are linked

together mechanically, so that they may ve controlled by one master
switch; in this case it is the practice to employ one of the bottom
faster switches for contolling the three master switeh vars, Where
three divisions of line switches are placed under the control of
one master switeh, it becomes desgsiradble, in order tO avoid wasting
the space fOor the fourth division of switches, ‘to provide means
for placing a division of line ewitches |located in one board under
the control of a master switch located in another board., Since
several |ine switchboards are placed in a line-up, this can be
accouplisnhed by using a link between master switeh bars in adjacent
boards, as shown on drawing No. 807-5, This drawing shows three
| i ne switehboards in one line-up, mounting four subgroups of 75
line switches each.

If it is desired tO place from 76 t0o 100 switches in a
“Subgroup, the four divisions of banks on one side of a line switch
board ere multipled together, provision being made fOr mechanically
linking together the four corresponding rnaster switch bars ao that

they may be controlled by one bottom master switch.

R B
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A.Tek Te Coe Partial View of Line Switchboerd, showing 100 Line Switc e
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The master switch bar is the medium through which the
movement of the megter switch is tranemitted to tle plungers. The
line switch side of the master switch bar is provided with a

longitudinal ridge which engages thse plunger slot T, drawing No.

807-12, when the plunger is iN the released position. When the
line switch operates, however, the plunger, in moving forward in-
to its bank, disengages itself from the bar.

The mechanism controlling the movement of the master switch
bar, that is, the master switch proper, (photograph No.6) consists
esaentially of a locking segment and two tripping arms Nos.l and 10
working in conjunction with alocking.arm controlled by a combina«
tion magnet and relay, of a solenoid which operates the segment and
bar so0 as to move the terminal ends of the line switch plungers from-
left to right, of a "U* spring which is capable of moving the seg-
ment and bar in the oppesite direction, of a governor which regu-
| stes the angul ar speed of the bar, of a master switeh terminal bank ¢ «
and wiper, and of a group of relays which set up the required cir-
cuit combinations for the proper operation of :these parts. Thie
apparatus, with the exception of the mastssr switech bank, ie assembled
as & group om & cast brass base and all wiring is carried to = set
of jacksmounted On the baee in the same meEnner s& in the case Of
the line switch.

In order to trace the operation of the master awitch,
assume thet all of the plungers under the control of the switch
are in the non-oparated position, (which implies that a1l of the

trunke in the subgroup are idle), that all of the plunger slots

TCI Library: www.telephonecollectors.info




are engaged by the bar, and that all plungers are directed
toward the extrems rightehand sst of contacts in the terminal
banks, Rach plunger is thus preparsd to enter the partiéular
o8t 0f contaets corresponding to trunk ¥o, 10, and if a call

is initiaten on any one of the lines in the subgroup of line
switohes bveing considered, the corresponding |line switch will
operate and connect the |ine through to trunk N¥o. 10,

s Yoea tha plunger enters the terminal vank, it disengages
ﬁzaelfax?zom the master switch bar, snd through the resulting
'wwtien. of the spring contacts, ground potential is placed on
‘the mamter switch contacts for trunk No. 10, This condition es-

&@blgnhea; a-eircuit through the locking magnet which, in energizing,
sengages the | ocking armfrom the locking segment; the latter
‘then commences to rotate under the influence of the "U®" spring.

$ the pame time tne master switch wipers are carried to the next
:eg;ﬁ agntacts ON tae master switch bank, these contacte corre=
mponding tO trunk No, 9, Onm the assumption that trunk No.9 is

ddle, the master switch wipers no longer rest on grounded terminals,

the pmgnet iz released and the locking arm engages the |locking seg-
nt and arrests its motion, During the movement of the locking

igment -through this small angle the master awitoh bar has been ro-
"y""tod through the same angle and has carried with it all »f its line
toh plungers except the one of the line which originated the call. ;
'se° have been rotated until each one is directed toward the ter- :
als of trunk No,9. It will be noted that during this -movement of ":
,.-,..mnteg switch, both the master switch bar and ths. line switch plungers

TCI Library: www.telephonecollectors.info
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have been rotated in a counter-clockwise direection, viewing the
mechenism from the top.
The next switeh to operate in this subgroup connects its
line O trunk No. 9, and. the master switch immediately redirects
all of the non-operated plungers toward the terminals of trunk No. 8.
This operation is repested until nine plungers have ogerated and
all ¢t the other plungers are directed towards the terminals of trunk
No. 1+ When in this position tripping arm No. 1 on the locking sege
ment holds the guarding spring aontacte cleosed, and when the tenth
line switeh plunges, & circuit, including these contacts and the
winding of the solenoid, is completed ond the solenoid attracts its
plunger. At the same time the nmaster switch magnet is locked up
and the locking segment is rotated by the solenoid plunger in the
+direction opposite to that iN which it moved under the influence Of
the "U" spring. Thi S movement is continuous until tripping am
No. 10 oomes int¢ contact with the guarding springe. The trig relsy,

s . which was-|Oocked up mechanically when the guarding Spring contacts

\ were ¢losed end Which remained in the |locked eondition throughout
the return movement of the master switeh, is released when tripping
‘g#rm“Mo. 10 strikes the guarding springs. The release Of thetrip
ré&loy 'restores the cirouit: {0 the. condition which obtained originally

&f# the master switoh it egein prepared to direet its line switch
plingers towards thée highestinumbered idle trunk. What trunk this.

“f8 will, of cowrse, dépend on what line switches have teen released

! i ‘the Interim. * If the highest numbered irunk to have been releesed

happens to be Wb 4% ‘the masterswiteh will move continuously pest

TCI Library: www.telephonecollectors.info,
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|
trunks Nos. 10 tOo 6, inclusive, and Will stop when the plungers sare
\

opposite trunk No. 4. If none of the trunks have been releasad,
the mester switeh will maintein an oscillatory movement tetween the
limits of itsg motionua:é the rate of ebout 100 complete cycles per
minute. \

Drawing No. €07-16 is & schematic diegram showing four
of a subgroup Of line switches under the control of = master switch.
Lines Nos. 1 and 3 have not originated ¢cglls and the plungers On
these | ines are shom ﬂrepared t“o connect their respective lines to
trunk ¥o. 7. The plunger fOr 1ine Po. 2 has previously connected
its line to trunk e, 5, dbut has been released and has not yet been
engeged by the master switch bar. Line iio, 4 is shown oonnected

!
through tO trunk No. 8. :

In order to avoid the possibility Of & line switch plunging

while the master switch is passing over busy trunks and ceausing a
douovle connection, the battery fleed for the line switch magnets is
taként through the contacts Of th‘e open main relay on the master
switch wnich keeps the feed wire open whenever the master switch is
in motion. This feed wire is xnown as the open main.

It will ve neted that st the instant when a plunger is re-
leosed its slot will usually Nnot be in alignment with the ridge on
the master switch bar g.r‘zd the plunger will therefore not be engaged
by the bar. The plunger will later come under the ocontrol of the
master switch however, vhen tha +1dge egain comes opposite the plun-
ger 'alot during the ret{prn movement of the mester switeh under the

influence 0f the solemoid, or du#ing its hunting movement under the
\
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infiuence Of the main epring. If in the meantime the 1ine which
has been released egain initiestes a call, its switch will plunge
into the same trunk which it had originally seized =:nd which

became idle when the plunger receded from its bank.

aickdas wi
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Primary I.ine Switch;
A line switch of the plunger type, described in Division

II, Section 3-g, is associated with each working subscriver's’'line
and, in generel, wWith each private branch exchange trunk, and the
switch is known as the primary line switch. The assembly of the
switch end its bank is shown On drawings Hos. 807-12 and 807-44.

In offices where secondary line switches are not install-

ed the primery sSwitch serves to connect the subscriver's |ine or

P St

P.B.X., trunk with which it 1s associated directlg to a trunk to =

first selector. In offices heving secondary line switchea, a prim-

ary switch connects the subscriver's |ine or P.R.X, trunk te a
trunk to a secondary line switch.

The line relay on a primary line switch corresponds in a
genersl way to theline relay used iN manual equipments, since it

operates when the subscriber removes his receiver from the hook and

initistes the sequence of operations necesssry for the completion

of the call, The armature on the primary lire switch magnet, marked

BCO on drewing €07-12, is known es the "obridge cutoff" armature, and ;

when operzted cuts off theline relay C at springs B. :
The reason for using primary line switches is to reduce

tke number of first aelectore required to handl e the traffic ori-

ginated by & given number Of subscriters' lines. Instead Of termi-

nating the subscriters' lineg directly on expensive first selectors,

the line SWitch is provided for gquickly connecting its calling line

to an idle first selector. With this errangement only as maty first

selectors sre required as are necessary 'to care for the meximum

numter Of lires busy On originating calls at thc seme time, taking

TCI Library: www.telephonecollectors.info
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into ac'count the efficiency of the trunk groups vetween the line
switches and the selectors.

A first selector must be associated with a calling line
by the time the first pulse is disled. Ordinarily the plunger of
e line switch is standing opposite the terminale of an idle trunk
(thet is, the trunk is "preselected®), and since the operation of
the line switch is practically instantaneous, the time consumed
in associating a selector with a ealling line is very small. Thie
time is incressed, however, if the maeter switch is hunting for an
idle trunk when the call originstes, and may be e considerable inter-
val 4f all 10 trunks to which the line has sccess are busy, since
In this case the connection cennot be completed to the selector un-
til one of the trunks is released, To care for this condition =
dial tone may be used, this tone being placed on the line as eoon
as the first selector is chosen, tbus informing the calling sub-
scriber that he may proceed with the dieling.
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A solenoid type maeter switch, described in Division 11,

[
-

m oy

i gection 3-b, is provided for controlling the plungers in each
i LU ’

aub-group of primary line switches, and is known as the primary
mé;tgr switch. A partial assembly of a primary master switch is
shown On Drawing NO. 807-14.

Where the trunks from the primary line switches |lead
diiéctly to first selectors, the functions and operation of the
primary maeter switch are aa described in section 3-b. Where the

-

trunks lead to secondary line switches the primary master switch

P

%
requirea an extra relay which gives the master switch the "pick-up®

feature described IN Division III. Thie relay is also provided,

however, where the trunks from the primary line switches lead

diiéétiy to first selectors, in order that all primary master

switches may ve uniform, whether Or not secondary line switches

! are installed.
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Primary Line Switchboard:

The primary line switches and their aesociated maeter
switches are mounted on unit type frameworks. A framework and its
switch equipment is known ae a line ewitchboard. Drawing No. 807-17
shows the framework and drawing No. 807-74 shows the aseembly of a
primary line ewitchboard. Photograph No. 7 ehowe the line switch
and maeter switch equipment on one side of a line ewitchboard, and
photograph NO. 9 shows a number Of theee boards mounted in a line.

The line switches for one bosrd are mounted ean four hinged
gates, two On each side of the framework. Each gate haa a capacity
for 50 line switches which may be arranged in either one or two sub=-
groups. The hinged gate mountings peymit the ewitchee to swing out
to give acceee to their wiring. )

Spate is provided at the top of the frame for mounting
platea for the relaya required in connection with message register
lines, and provieion is made above the |line ewitchee for fuse panels
for mounting alarm type fuses, as shown on drawing No. 807-74.

Terminal strips for making the conneotion between the loecal
wiring to the line switches and the cabling 1eading to the line switeh’
board are located at the top of the frame. The type of terminal strip

used is shown on Drawing No. 807-18. The acaembbed terminal consists
of a number of flat terminal etripe superimposed upon eaoh other as
shown on the drawing. Terminal 1ugs, arranged at one end for eolder-
ing to a wire, are mounted in flat strips of insulating composition.

The connection at the terminal strip is made by bringing the wires

TCI Library: www.telephonecollectors.info

kit




Div. Ié‘
ec. Je.

11;39 - ‘?, 1920.

fromthe local form to the lugs in one of the flat strips, and
the wires In the ceble tO the lugs ON znother strip. The two
strips are then mounted adjescent to each other in the assembly,

and the free ends of corresponding | ugs are bent and soldered

together as shown on the drawing. With this arrangement the wires
can be formed out and soldered to the individual flat atrips in
the shop, and it is only necessary for the installer to assemble

the strips on the line switchboard framework and solder the corres-
ponding lugs together.

A unit type metal framework casing with glass doors and
end panels is provided for enclosing the line switches, &s shown on
drawi ng ¥o. 807-19. Standard casing units are available for 1, 2,
3, 4 or 5line switchboards nmounted in aline,

Primary |ine switchboards are mounted on unit type wooden

bases or piers, as shown on drawing No. &07-20. Standard units are
f availaktle fOr mounting 1, 2 or 3 boards. Where more than 3 boards
are mounted in a line, bases are nmade up by combining standard units.
Srieet iron covers are provided for the piers as shown on drawing N.

807-21, Cover units are available for 1, 2, 3, 4 or 5 boarde ina

line.

e
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Secondary Line Switoh:

As stated in Division 11, Section 3-¢, ae many first
selectors are provided ae are necessary to care for the maximum
number Of eimultaneoue calle, taking into account the efficiency
of the trunk sub-groups between the primary line switches and the
first selectors. Theeficiency of the ten-trunk subgroups from
primary line switches ie low, and in order to obtain the advantage
of larger trunk subgroups and thus reduce the number of first
selectors required, secondary line switches may be used,

Where secondary line switches are used, the trunka from
the primary line switeh banke terminate at the line switch springs
in the multiple banks of the secondary switches and the trunka from
the multiple hanks of the secondary switches are extended to the
brushes Of the first selectors.

Line switches Oof the same general type ae the primary

switches previouely desoribed are used for secondary line switches,

so that the number of trunks per subgroup between the secondary switches.

and the first selectors is |imited to ten. However, the various trunks

in a subgroup from the primary line switches are terminated at switches

in different subgroups of seoondary 1ihe switches, so that each sub-
group of primary ewitches may have access to ten eubgroups of second-
ary switches or to one hundred trunks to first selectors. The effect
of this arrangement ie to increase the efficiency of the trunke to
first selectors to a value somewhat less than the efficiency which
would be ovtained if subgroups Of one hundred trunke each were used
from primary switches to first selectore. This arrangement is des-

cribed in more detail in Division IV of these notes.
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The assembly Of the secondary line switeh is shown 0N
drawing ¥o. 807-22. The secondary switch is similar mechanically
to the primary switch, but the windings of the relay and magnet
and the bank wiring are changed ae required for the proper function-
ing of the switch in its intermediery capacity. The secondary line
switch magnet, moreover, is not provided with a BCO armature for the
operation of its epring contacts. On the secondary line switch,
these contaects do not need to be operated independently of the plun-
ger, as is the case at a primary line ewitch on an incoming call,
so that on the secondary switch the conteets ere actuated directly

by tne plunger arm as shown on the drawing.
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Becondary Madier gwitch:

A solenoid type master switeh, described in Division II,
Section 3-b, is ured for econtrolling the plingers in each sub-group
o7 secondary line switches. A partial assembly of the seoondary
master switch is shown on drawing Ho. 807-28. 1Its functions and
operation are similar to those Of the primary master switch. |In
adaition, the seoondary master switch eircuit is arranged to make
all trunks incoming to its rub-group teest buey at tbe primary switches
wnen all the outgoing trunks in its sub-group to first selectors are
busy. When this condition exists, a group of relays associated with
the secondary master switch also sets up the eircuit arrangement for
the operation of the "pick-up® described in Division 1II, The addi-
tional relays for these circuit features are mounted on the secondary

[ine switeh board separate from the master switch base.
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Secondary Line Switchboard:

secondary line switches and their associated master
switches are mounted On unit type frameworks of the same kind and
ca;pé.ciﬁ& ag the primary line switch framework, shom on drawing
No. 807-17. Space is provided for relays, fuses and temminal
etrips as in the primary line switchboard, and a casing and base
is provided as described for the primary boards.

i
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Qutgoing Trunk Secondary Switch;:
Since = selector has access t0 a maximum of but ten
trunks on a given level, interoffice trunks, like local trunks,
must be run in sub-groupe of ten or less if they are carried direct-
1y from the selector banke through the repeatera to the -incoming
office. |In order to uee larger interoffice trunk groups, thus
reducing the number of interoffice trunks and incoming second select-
ors necessary to handle the traffic, outgoing trunk secondary
switches may be installed. These switches are interposed between
the first selectors and the repeaters. The trunks from the multiple |
banks of the selectors terminate at the line switeh springs in the
multiple vanks of the outgoing trunk secendary switches and the
trunks from the multiple banks of these switches are extended through
the repeaters and the interoffice trunks to the brushes of the in-
coming second selectors.
Outgoing trunk secondary switches are of the plunger
type and of the same general construction as the secondary line
switches previously describved, so that the number of interoffice
trunks to which a particular sub-group of outgoing trunk secondary
switches has access is limited to ten. The various trurks in each
sub-group from the first selactors, however, are distributed over
the different sub-groups of outgoing trunk secondary switches so
that each sub-group fror the first selectora may have accese to as
many as ten sub-groups Oof secondary switches and therefore to as
many as 100 inter-office trunks. This has effect of forming the
inter-office trunks into one or two large groups, working at some-

what | ess than full efficiency. This matter is discussed further
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under Division |V, "Amount and Arrangement Of Equipment.®

The essembly of the outgoing trunk secondary switch is
shown an drawi ng No. 807-60. This switch is similar to the
sscondary line switoh, but dua to tha somewhat different eireuit

conditions under which the outgoing trunk secondary switch operates

the separate relsy used on secondary line switches is not required
and is therefore omitted.
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Outgoinag Trunk Secondary idaster Switch:

A solenoid type master switeh, described in Division II
Section 3-b, is used for controlling the plungers in each sub-group
of outgoing trunk secondary switches. This master switch is
similar to the secondary master switch described under Division II)
Section 3-g. Provision ia nade for meking all trunks incoming .
to a sub-group of outgoing trunk secondary switches test bdusy at
the first selectors when all trunks outgoing from that sub-group
become busy, as in the case of secondary line switches. The out-
going trunk secondary master switch, however, is not arranged for
the "pick-up" feature, since the trunks to its sub-group of switches

lead from selectors, on which the "pick-up" feature i{s not required.
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Outgoing Trunk Secondary Switchboard:
. f [

Outgoing trunk secondary switches and thelr master

switches are mounted on unit frameworks of the same type and capacity
a8 the primary |ine switch framework, shown on drawing No. 807-17.
The framework is nouqted on a base, is enclosed by a casing and
provides for relays,‘fuses and terminal strips as described in

connection with primary line switchboards.
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Step-by-Step 8elector:

The assembly of the Selector employed iNn the step-by-
step machine switching system is shown on assembly drawings Nos.
807-24, 807-25, 807-26 and 807-27, and on photographs Nos. 11,
12, 13,'14, 15 end 16. .

As ehown on the assembly drawings and photographs the
sel ector consists essentially of:

s

1. A main shaft 8 carrying two OrI more
sets of brushes or wipers W, a hub H
and a cup spring C.

2: A par of magnets V and its associated K
armature U carrying a paw P, called the E
vertical pawl. Magnets V are called the
vertical magnets.

3: A pair of magnets R and its associated
armature A carrying a pawl called the
"rotary" pawl. \This pawl is not shown).
Magnets R are called the rotary magnets,

4: A dog D, (serving a double function end
accordingly called a double dog), and a
fixed dog Y.

5: A release magnet M and its associated
armature T.

| 6: A group Of relays G.

7: Two or more Selector banks. (Also called
multiple vanks.)

The parte included under items 1 to 5 inclusive are carried

on & caat iron frame P Frame F and the relay group G are mounted

‘ 0g a pressed steel Yase L. The base is designed to accommodate a
maximum Of six horizontally mounted relaye. The seleator banks are

o "made uUp as Sseparate units and ars secured t0o the selector frame bhy.

the bank rods K passing through the bank rod heles in the assemdled

TCI Library: www.telephonecollectors.info
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banke and in the selector frame. The banka may reéeadily be detashsd
from the selector by removing the Nuts at the top of the bank rods.
The selector i3 provided with a removable steel dust-proof cover
which 18 set over afelt strip at the baae of the selector frame

as shown in photograph No. 14.

All electrical connections to the selector except those
to the multiple banks are made through a eet of jacks nounted on
the back of the base ae shown in photograph Ne. 13 and at J on draw-
ing No. 807-27. These engage spring jacks on the framework used for
mounting the selestors. The wiring on the back ¢f the selector base
is protected by = sheet steel cbver held iN plage by a caten X.

One set of brushes is provided for each selector bank. In
photograph No. 15 there are two sets Of brushes and two selector
banks although aome selectors require more than two of each. The
different. sets of brushes are rigidly secured to the shaft S. They
are mounted at right angles to It and parallel with one another.

The selector bank, shown 'in photograph No. 186 and oOn drawe
ings Nos. 807-42 and 807-43, consists of 100 sets >f terminals dis-
posed in ten horizontal rows or levels, each level containing ten
sets. The sets oOf terminals in a level are arrvanzed Iin the arc
of & eircle and when the bank is mounted on its selector, the center
of the cirele is coincident with the ecenter 1ine of the shaft.

The trunk incoming to a selector is wired to the brushes
and the outzoing trunks ars wired to the multiple banks. It is the
purpose of the selector tO connect its incoming trunk with any idle
trunk iN a particular outzoiny trunk group. The outgoing trunks

are SO wired to the selector banke that all trunks connected to a
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Page 3 .

given level of terminals are in the sane trunk group. |n making
its trunk selection, therefore, the brushes are required to choose

the proper level of terminals, and nay then select any terminal in

that level provided the terminal is not connected to a trunk al-
ready made busy by some other selector. To accomplish this shaft
S is made free to move vertically and also to rotate through a
limited arc about its own axis, the vertical movement carrying

the bruahes to the required level of terminals and the rotary move-
ment sweeping the brushes over the terminals of that level. It is b
to be noted that the vertical motion of the shaft is under the
control of the calling party so that the brushes will e connected
to the proper terminel level, but that the rotary motion of the

.-

shaft is accomplished without the aid of external control since . E

the calling party is not concerned as to what particular idje trunk

L in agroup is used in the establishament Of his connection.
i When the shaft is in auch a position that each set of
brushes which it carries is directed toward a point a 1ittle t0 the

left and silightly below the lowest left-hand set of terminale in
. its corresponding selector vank, the shaft is said to be in normal
position.

Selector Action; During the time that a selector is idle its shaft

is in normal position, and the only direction in which it can move

from this position is vertically upward.. As the selector receives

ita set of pulses from the dial, the shaft is moved upward by pawl
©, Which is actuated by the armature U of the vertical magnets.
ek b

The first time that armature U is attracted the ahaft is moved up-

ward just far enough to brinz each Of its sets of brushes opposite

TCI Library: www.telephonecollectors.info
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the lowest Or first level Of terminals in the respective multiple
banks. If the brushes are to be raised to the fifth level of
terminals, armature U is attracted by ite magnet five times, each
movement of the shaft raising the brushes through a distance equal
to the spacing between adjacent terminal levels. The total travel
of the brushes is thus accomplished by moving them a step at a
time or "step-by-step", and it is from this action that the system

»
using this type of selector derives its name. Owing to the relative
position Of the zero with respect to the digits on the subscribers

dial, the number of the terminal level selected, counting from the
bottom up, Will correspond to the digit dialed, the zero on the
dial bveing considered as ten.

When the brushes have reached the proper level, the shaft
is rotated in a clockwise direction (viewing it from the top) by
means Of the rotary pawl which is controlled by armature A of the
rotary maegnets. The first time that armature A is attracted, the
shaft is rotated just far enough to bring each Of its sets Of brushes
into contact with the 1eft-hand or first set of terminal of the
level in question. If the trunk associated with the first set is
not in use, the rotary motion will stop and leave the brushes con-
nected to that trunk. |f, however, the trunk is buey at the time,
the electrical condition Of these terminals will be such as to cause
the rotary magnets to continue to operate, and the brushes will be
rotated to the second set of terminals. This action will be con-

tinued until an idle trunk in the group of ten is found.

TCI Library: www.telephonecollectors.info
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If all of the trunks in the group are busy, the shaft will.
be rotated paat the 1ast set Of terminals in the level and cam springs
BB Will ve elosed. This places a buasy-back tone on the trunk income
ing to the selector.

Selector Mechanism; The ahaft S, made of drill rod steel, passes.

through an upper bearing J' and lower bearing J2, each of which is
provided with a felt WiCK oill cup. Within cup C at tae top of the
shaft 1s mounted the coil spring which tends at all times to kxeep 13
the shaft in normal position relative to its rotary movement. Hub

H {s made Of bronze and is riveted to the shaft. Tno sets of teeth

are milled ONn the hub. The teeth of one set are termed "vertical

teeth": these are the ones that are angaged by pawl P for moving the

shaf t upwards. The vertical teeth pass part way around the hub in

a horizontal plane. They are not carried entirely around the hub

In order to leave a vertical alot N opposite the tip of the station-

ary dog Y when the ahaft is in the non-rotated position. The tip

of dog Y extends to the bottom of the vertical teeth, so that the

slot is necessary to allow the shaft to move vertically when in the !
non-rotated position.

The primary function Of dog ¥ is tO engage the vertical
teeth when the shaft is returning from a rotated position t0 the
non-rotated position, end thus take the weight of the shaft and its
attached garte which woul d otherwise be borne by the brushes bearing
on the terminal levels, since during the return rotary motion, dog
D is out of engagement with the teeth on the hub. Another purpose

of dog Y is to orevent any vertical motion of the ahaft when in a

.1 Cl Library: www.telephonecollectors.info
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rotdted position, if a selector should receive a set of pulses

hrough ‘1ts vertical maghets after having rotated. InNn such a case,
tHe ‘shaft would ve moved up and the brushes bent down so that they
would thereafter fail to register with the terminal levels were it
not fo* the engagement of the vertical teeth by dog Y, since dog D

candot ‘prévent the shaft from moving upward.

Thig 'allows the shaft to fall to its normel position under the in-
fluence of gravity, whenever it is in its non-rotated position and
is not being held up by dog D. When the vertical magnets energize,
pawl P is moved upward and also forward, and wedges itself between
the particular vertical tooth that it engages and a projection on

tke switeh framework, so that during the time that the vertical mag-

nets remain energized, pawl P prevents the shaft from moving verti-
cally. This insures against the ahaft being moved upward more than
one step at s time in case the vertical megnet attracts its armature

very' suddenly due to an abnormally heavy pulse of current through
its windings.

During the time that the vertical magnets are not' energized,
pawl P is tipped backward and thus held away from the vertical teeth.

The other set of teeth on the hub are termed "rotary teeth."

These are milled vertically on the larger part of the hub and are
engazed by the rotary pawl for rotating the shaft.

The rotary pawl is normelly held away from the rotary teeth

so that the shaft may be restored to the non-rotated position provided

it in not being held by dog D. The rotary paw, when operated, 1is

TCI Library: www.telephonecollectors.info
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wedged between the teeth and the switch frame to insure against roe
tating the shaft more than one step at a time,

The function of double dog D is to enzage the vertical
and rotary teeth on the shaft so as to hold the shaft in any posi-
tion to which it may be moved by the action of the pawls. When the
release magnet M operates, armature T releases the double dog and
permits the shaft to return te normal under the influence of tne
cup Spring and gravity. )

Reon selector is provided with a set of "offenormal®
springe marked "ON® Oon the drawings. When the shaft is in normal
position these springs are held open by a cam ogerated by the sghaft.
The circuit of the releaae magnet is opened by these springs.

The selector is alsO equipped with a set of test jacks
shown at TJ. These jacks usually consist Of two pair8 of springs,
the upper pair being connected to the two sides of the incoming trunk,
the lower pair being connected to the release wire Of the trunk and
to ground.

Multiple Banks and Brushssg: Two types Oof multiple banks are employed,
known as line banks and as private vanks.

The 1line bank, the assembly of which is $hown on drawing
No. 807-42, is made up Of 200 wrass contact pieces O terminals ar-
ranged iN pairs and mounted iN ten horizontal rows Oor levels of
10 pairs Of terminals each. The ten pairs Of terminals composing
edch level are arranged iN the arc Of & e¢ircles, the upper terminals
of the varidus pairs being separated from their corresponding jower

terminals by a thin sheet of insulating material, Adjacent levels

TCI Library: www.telephonecollectors.info
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aré separatad dy two thicker sheets Of insulating material. A
eheet of tin T is placed between the sheets used for insulating
adja¢ent levels and the various tin sheets are aonnected to ground
through the assembling strewirs These sheets form electrostatic
shields fOr preventing cross-talk between adjacent terminals.

The outer ende of the terminals, marked 8, form the solder-
ing lugs for the multiple wiring and the inner ends, marked W, form
t he contacts over which the brushes of the selectora'wipe, the
arrangement being such that the upper brush of a set makes contact
with the upper terminale while the lower brush makes contact with
the lower terminals.

The private bank, the assembly of which is shown on draw-
ing No. 807-43, is 1like the line hank except that it contains only
100 %erminals which are arranzed in ten horizontal rows of ten
single terminals each. The term "private” as Uaed in the step-by-
stép machine switching system is analogous t0O the term "sleeve" ae
ueed in manual equipment, and the private bank terminale, forming
merely a part of the control cireuits, do not need to ve shielded
by tin sheets as in the ease of line bank terminals.

The brushes for both Ifne banke and private banks consist
of tws flat spring brass strips; one end of eaoh strip is shaped
to wipe over the bank contacts, tre other end forming = soldering
lug for the wiring. An insulating strip separates ths two brass
strips and the whole is mounted on a collar and secured by means
of a nut. The ¢ocllar is slipped over thc shaft m‘*d is fastened
in the desired position by a set-screw.

TClI Library: www.telephonecollectors.info
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The construetion of all eelectors and their mechanical

action are, in general, the same, irrespective Of their position
in the trsin; that is, regardless Of whether they are first, second,

third, or fourth selectors, or whether they are "special® selectors
INn the sense that they handle traffic of a special nature. The
circuit featuree of the various kinds of selectors vary to some
extent, however, and such variations are gointed out in the circuit

descriptions of Div. IIIX.
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gelector Boards:

Belectors are mounted on unit fremeworks of the type shown
on braWing Yo. 807-28 and in photograph No, 19, Such a framework,
together with ite equipment, is known as a seleotor board,

The board is double-sided, the two sides being parallel and
spaced gbout 3 feet apart, The two sides of the board are aonneated
by erosse-members, foming the whole into a mechaniecal unit, -Bach
side is provided with 6 horizontal supports called shelves, and dash
shelf has a oapacity for 20 eelectors, The capacity of the voard is
therefore 240 eelectors. The assembly of a shelf is shown On Drawing
No. 807-29, and a shelf of eelectors is shown iN photograph No. 21,
Bach ahelf is equipped with 20 sets of jacks arranged to receive the
selector jacks previously described, The ahelf is insulated C—
the uprights supporting it, The selector i S supported by means of
pins in the shelf which engage slots in the seleotor base, the slots
hooking over the pins SO that if the multiple bank is detached from
the seleotor the latter may be put in place Or removed without the
use Of tools,

At one end of the board, known as the temminal end, teminal
strips of the type shown On Drawing WO 807-18 are mounted horizone
tally between the two aides of the board, as shown in photograph Na
20. The teminal strips are used for making the connections between
the wiring from the selector banke and the trunk multiple cables
leading from the selector board. The terminal end of the board is
enclosed by two steel doors.

The other end of the board is kmown as the power end, and

TCI Library: www.telephonecollectors.info
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STEP BY STEP MACHINE SWITCHING SYSTEM
AcTed To Coa No. 19

Enge Depte Selector Bowrds showlng Doors at Terminal Ends May 2, 192C.
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outside and inside views of this end of the board are shown in

photographs Nos, 17 and 18 respectively. The power end of the board
is open to permit of entrance to the interior for maintenance work
on the multiple banks and other equipment,

Above the entrance are mounted two unit type relay mounting
bases, with can covers for accommodating the supervisory and re-
lease relay equirment associated with the selectors, This provides
capacity for one supervisory and two release relays for each shelf
of selectors,

A slate power panel for mounting standard A, T, & T, Co.
alarm type fuses and fuse alarm pilot lamps is located below the
relay equipment, this providing the power fuse equipment for the
entire board, The assembly of the fuse panel is shown on Drawing
No. 807=30,

A lamp panel is located below the power panel and mounts

two strips of lamps, arranged 20 per strip, which are used as supere
visory and release signals for the selectors, The assembly of the ;
lamp panel is shown on Drawing No, 807=31, l

The top of the selector board is fitted with a glass cover
to protect the multiple termminals and other equipmeht from dust.
An iron pipe guard 1reil is provided at the bottom of ezch side of
the frame. All steel parts of the selector framework are given a
protecting coat of zluminum paint,

In offices vhere it is necessary to exercise special pre-
cautions because of high muidity conditions, both sides of each

selector board is enclosed by glass doors, and the power end of the

.

* TCI Library: www.telephonecollectors.info
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board is.provided with a sheet steel door, - This permits the use
- 0f & heater in each board for reducing the mmidity.
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STEP BY STEP MACHINE SWITCHING SYSTEM
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Enge Lepte Power End of Selsctor Beard
Outside View
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The“conngctdrz

The assembly of the connector employed in the step=by= "

step machine switching system is shown on Drawings No. 80732,
807-33, 807-34 end 807-35 end in photogrephs Nos, 22, 23, 24 end

25,

of the selector previously described, except that the base of the'w

connector is made higher in order to accommodete & maxirwum of 10 o

The construction of the connector is 1denticel vith that

instead of 6 horizontally mounted relays,

1,

2.

2
e

4q

In genersl, the principsl functions of the connector are;

To meke the finel qelection 'in the esteblishment of
the connection,

To supply ringing current to the called line in case
the latter is found idle,

On & connection locel to the originating office, to
supply: telking battery to both parties, or on & con--
nection not local to the originating office, to supply
talking battery to the called subscriber.

In case the called line is found busy, to place the .-
busy beck tone or the celling line,

Ccnnecto1s are of two genersl classes, namely, those used

to serve subscriberst! lines only, &nd those used to serve P.B.X.

trunL lines or both P.,B.X. trunk lines nnd subscriber'e lines. _

latter are known es trunk-hhnting connectors, and elso &8 'rotary'

connectors,

Connectors for Subscribvers! Lines Only: The trunk incoming to the
coﬁnecior from the last selector in the trein is wired fo the'cohhéct-

or brushes, The subscribers' lines whiéh the connectoxr is to eef&e

UM )% SR SR N G
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are wired to its multiple banks, which, like selector banks, con- '
sist of 100 sets of terminals arranged in ten horizontal rows or
levels of 10 sets of terminals each. Since one set of terminals is
required#for each subscriber's station, a connector ¢an serve a
maximum of but 100 stations (exclusive of extension stations.)

In its mechanical action the conneotor is similar to the
eelector since its brushes are capable of choosing any set of ter-
minale in its multiple banks by stepping vertically to the re-
quired level and by then rotating to the required terminals. With
therconnector as with the selector, the upward movement of the
shaft is controlled by the pulses coming from the dial at the call-
ing station. The rotary movement of the shaft of a connector, how-
ever, instead of being controlled independently of the subscriber's
dial, is governed directly by another series of pulses from the dial,
eineeAif is necessary for the connector to select a particular ter-

minéi'eet in the chosen level in order to complete the connection to

the desired station. For example: if the last twc digits in the

telephone nunber of the subscriber being called are 54, the connector.

w1;1 be etepped to the 5th level by the series of pulses next to the
laet and will then be stepped around to the 4th set of terminals
1n the 5th level by the last set of pulses.

Trunk-huntzng Connector: The trunk—hunting connector differs from

the type just described in that it is capable of hunting over a pre-

determined group of terminals in a level and of seizing the firet

s g

idle eet of terminals in the group. It is thus enabled to test a

N
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group of P.B X, trunks, =znd to establish connection over &n idle
trunk, or to place the busy back tone on the celling subacriber'a line
- in case all of the trunks in the group are found busy.
Assume thzt the last two digits of the listed number.of a
P.B.X. are 54 and that there are five trunks in the P,B,X, group.
' The verticsl end rotary movements of the trunk-hunting connector
brushes to the 5th level znd to the 4th set of teminels in thot level

are effected in the same manner as with the connector previcusly de-
scribed, If termminal No., €4 is found busy, the rotary movement will

be continued automatically until an idle temirel in the group of

five is found, or if there be none, until teminsl No. 58 is reached,
when the hunting will stop and the busy back tone will pe placed on
the czlling line,

To eccomplish this, a privaete bank, consisting of paired
¢ terminals &s in a line bank, ie used, The upper and lower terminals
;1 of the privete peair corresponding to eech P,B,X, trunk are strapped
together at the terminal striprs except on the highest numbered trunk
in the P.B.X. group, the private pair of which is not strapped. It
is the electrical condition established by the absence of the strap
on the last trunk thet causes the mechanism to stop thting vhen that

trunk is reached, In this way a direct line stztion cen 2lso be

served by & trunk-hunting connecfor by amitting the strep between
' the privete teminels, which prevents zny zutonmetic rotation of the

L . brushes after the station hzs been selected,

Connectors are classified as "Local,® "Toll," Combinae

tion," "Test,” etc., depending upon their circuit zrrangements, which

vary to some extent in accordence vith the particuler functions to be

TCI Library: www.telephonecollectors.info
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petformed. They 21l have, however, the genera1~conétruction_éhd
mechenicel action just described, The circuit varietions of thé
different classes are outlined under the circuit descriptions in

Division I11I.
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COnnecto:vgoards;

. Connectors are mounted on unit type frameworks
as shown on drawing No. €07-51, and in photograph No. 27. The
framework and ite equipment is called a connector board.

The connector board framework is similar to the 4
selector board framework in tbat it is provided with shelves on j
both sides for mounting its switch equipment. The overall
heights of the seélector and connector boards are the same, but é
due to the greater height of the c¢onnector switch the connector !
shelves are mounted on wider centers than the selector shelves
and the connector board framework provides space for only five

shelves on a side.

It is expected that the number of connectors

S CC TP = D

required to serve a group of 100 individual or party line sta-
tions will ordinarily be about 10 or 12, but in some coffices

the number may be only 7 or &, while in others it may be 15 é
or greater. For the purpose of preserving a regular numbtering

scheme at the connector boards, it is desirable to place, as

far ae practicable, all cannectorg serving a given 100 terminais
| on the same shelf. In order to permit of this arrangement and to
avoid the excessive waste of framework and floor spac§.thgt. |
would result if but one standard length were adopted for connec-

tor boardes, the boards are made in the following types:

TCI Library: www.telephonecollectors.info
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A board of a length sufficient to mount 1¢
local, tollor combination connectcrs and

orie test connector per shelf. (One test gon-
nector is required for each group of 100
subscribers' terminals.) Thre total capacity
of the board is therefore 110 connectors.

" This board provides fuse capdacity for 16

connectors per shelf.

A board of a length sufficient to mount a
total of 16 connectors per shelf. The total
capac ity of the board is therefore 160 con-
nectors. Structurally, this board is com-
posed of two units, one of the units being
identical with the board described above
under "1", the other unit having a capacity
of 5 connectors per shelf and being designed
to be placed in line with and adjacent to
the first unit at the fuse panel end. This
board is shown on drawing No. €07-51.

A board of a length sufficient to mount five
connectors per shelf. The total capacity of
the board is therefore 50 connectors. This
board provides fuse capacity for & connectors
per shelf.

The assembly of the connector board shelf provid-

ing capacity for 11 connectors is shown on drawing No. 807-52,
and the assembly of the partial shelf providing capacity for 5
connectors at a board of the type described under "2" is shown
‘on drawing No. 807-53. Each shelf is insulated from the up-
rights supporting it, and is equipped with spring jacks arranged
to receive the jacks of the connectcrs. Pins are provided in -

the shelves for mounting the connectors in the same manner as

described for selectors in Section 3-n.
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Ae Te & Ta Coo
Enge Dopte

STEP-BY-STEP MACHINE SWITCHING SYSTEM

conﬁoctor Board Assembly
Capacity = 160 Connestore

PORCELAIN
BUSHING

/

HH
T3
‘l
O
o e T- = —w==
FOR POWER LEADS LABLE OPENING 9
RANSGITE COVER
TO BE FITTED YO
INSTALLED CABLES)
| : 1

807 - 51
Inforsation
May 1, 1920

-3
-8y Jl:' "—":a.
» - i‘h & _a *— —jrt_l: a‘_“%»——qa"
J:. - . e —— Fe————— e e oot = T ;
L bl - g o e oy e g = — — e A i e ety B g - o
i T R = =eorueoeg ¢ 7
' 3 I 2 n 8 n9 P i mowsn limis, "ﬂm'!f:-' ----- ooz s ! e 1 s [ | i
| b A i | PANEL | :myl P t | H o N {
" l; Py 4 "
11 - ARE ; e |
| . == 4=t ;Jﬂun,'lr—” = 4 : ;
- 1 I : N ) i 1 N |
[ : 1 i't-i:-_n'::---_-n;::_:L‘::ﬂ:'::‘.t:::'r::i' e e sy PR R S ‘ |
‘ . 5 L
I 5 | bl '
| ‘ A i
: : i “
I 1 £ l ; s s’ i . : 1
{I. 1 aacd s |
: I L {y . F o o s
1 e 4 (
¥ i s ! }
A i i :
{I i |
1 i !
i i
A |4 L L 3 !
' A [ olf P L
I i 1
[ l =
: 1
H | - 5 I i I
| " ' {1
I ot
' I o o | 3 Ll
| - '
[
i ! o 1 !
h | - i ! L '
A | | | ! Y ! : : 1
1 f | jo H A 'L I
. 1\ paee bl :
‘ | E L: ’ PUTETT | ‘ |
! soTim ]
i h ‘, 8 ! l 3 I
| 1 b ' | !
i : i [ i
r 1 i o : | T’" : !
i I . |- P o
: ! S S H |
f LI D s . i !
| ’ ' ! :__ ! I
i :‘ | | . - | 1
/! i | f i" t ! { i
L | b by 4 ! | ]
f | I / ) {& o] ) o 4
! |
i : ; l l I i
d i | e : !
| H | : | ' 1
! ! : i = [ f 1l : :
. ! J ! |y b ,
e . lmu Line St E_ I ol i clenh o 4 5 L o
IR siol. : 1 Library: www telephonecollectars.info ) e N e L i
- 8 ——————fe—§ — 2|~ :L 7 —si = - —~ [_‘_ 4 £ hmmme 0
> ol a-vi X d >?




& Te Coo

807 « 52
Information

Ze Dapt.

May 1, 1920.

MACHINE SWITCHING SYSTEM

1

| Connector Shelf Assembly

STEP-BY=BTEP

Gapac ity-Elevan Connoctors

m
i
< D
5 L :
= frv
m ¥ 1}
] n
6
S - —)
ko e R —— =t y
T L
F ot
P
.
75
: s
£ 8
- 36 e
1«
- .
e <
%MEEGI S Uy
. _ T by
I 1" 0 <
g Qﬂ == 3
riﬂﬂlilill o 5
w
2 ¢ @
Ly M_ <
8 S0
O
U
2 ] o
g O O 1 €
EimE
3 m [ m
FIE Mm
I el idE
v W =g
\ _J FeE E
a1 oZo |
| : >
- TS Ogp, 00 2 o
“ mww.“ g9 2 z
| AN o < f
af | R Fo q 4
A |
Do =8 = o | , P 5
N N Y i BB -
peo [ NI ALY S 3
Wn D 000000000000 000 T00TI0 T [TT6] Fl.anlnv.,m A0
@ , GO o oo T O
T ©000200000L 08002502009 F 2. v
; IR ETRRER O T o o
' =t |
s r-l,.an. \ n

POWER PANELT]

AKX ﬂi
T
I i
1 f L
IIL ll
\ q
1
didd Ll Ll
LAAAEN RN R REE
T
[}
2

i,
=
T-I‘ﬁ:ﬁ. n
-1 7T
Ly
[
[
b
gt 1%

LA X
il
pH-H-HHH

LY

>\

n___

£ i!;
ey
‘} 1
RN
b
IJ +—
PFRE!
L

bt
H-H
-

Ln_rllii.n:_ +

n b e — A= X

A S i R AP
It B’ S

' il — -4 F

| e _ . _ 1 &

i = ﬂJ“Fn‘l“l.ull

o e - -

. [P S| ~

Q? . _| 9 =3 o] Y
i -
[ .-

T S S

S —
AT
1 i
I
It '
| i
! 1
'Ly
Pl 1
folr i
BRIt
H HH4
VA
J
o
<

o
o
AT
=]
3

i

Im \[

[

-]
-3
2

v
taas

e
BN
L | i ™
T A
IR d '
1 Ly
1 o
——
[T B
N
vy
3 | !
_\AL.1 L
[+]

1y

£
o
r
1
|
o '
[
BTt
e
[
4
ST

susY
CconND

L
¥

FLUSE PANEL

WIETH
PANEL REMCYED

TERM. sTP|IP

[Fuse

i

TCI Library: www.telephonecollectors.info




eI s Sess o e g e e

Vv 235

WISSY ¥Iwr,

AM8VYD

3

s )

_MIEN3ANGD U

1
'
1
1
}
]
1
t
]
[}
] o P -

T T & Ty s T T TR Rt %
-
o
L2
=
n
—
o
.J..\v 2-gos 3
) w1 <l Y " SAGIAN i °
T S 5 T 5 RIAIE] INe=l ANV FErgs
(] [+ [+] (] -
. — N i { m
N ‘_/ 74 J_‘ c -
. | Q.
/ -
=TT T A T T (R VRN IR . Gk \ I O
"“““D___n""____.::___b__."““__"“"."__Q_. AR { 2 5
D } i 1 Lo | [ | i 3
Ty ety 1T T _I.nnl_.4._"|¢.|_..P 2 3
[ | N R by A :
A 11 v TR | . B =
ERIEE] BRINEY (SRIRN] (RRINE] REEE — =
.___.._._____. _._. ) [ =
i 1 [ 1) ! ! — — e !
N RS (SRINRY (RBINN] IUNINE SR S o
: ®© :
S .
|
(@]
- —
- ST | - - - eeo ; -
-4
A4

030308UU0Y eaT L = L37owdep .
Lrqmessy jreug Twy3seg Jo3ceuuoy L

RLISIS ONTHOLIAS SNYHOVA JELo-ie-d3ig

P

sydeg *Suy
. )3 v°L°w




PR A

Div. Il RI%
Sec. I3Lq .08l
v Page 3l “ual
May  1; 1986¥

The terminal strips at connector boards are employed.’
for making the connections between the multiple bank wiring and the
cabling 1leading to the intermediate distributirg frame. The ~ '
terminal stripe are of the American Telephone and Telegraph Com- -
pany's standard tyﬁé‘and are hounted; together with tpe fuse panel,

i éupervisory and release relays, and lamp signals on the sides of ' -

; the board near one end. Since there is no equipment across eithe¥:

| end oflthe board, several boarde may be placed in a line if floor
rlan considerations make this desirable.

The conneétor boéard, like the selector board, is provided
with a glabé'roof and with an iron pipe guard rail at the bottom
of each side. When conditions of high humidity are encountered’
the connector boards may be enclosed in casings similar tc those

provided for the selector boards.
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The‘ggaggtor:

The trunks from first selectors or from outgoing trunk
secondary awitchea'are 3-wire trunks. In order to permit the
use of two-wire inter-office trunks,a group of relays known
collectively as-k repeater is empldyed at the orlginating offioce
for each inter-office trunk. The repeater reqqiyes the dial pulses
from the calling station and repeats them over the trunk to the
ingoming selector, and also provides the necessary features for
supervision over the two-wire trunk. A further funct;gn of the
repeater is to supply talking bvattery to the calling subscriber.

The relays.constituting the repeater are mounted on a unit
type bage having a capacity for eight or for ten horizontally
mounted relays, as shown on Drawings Nos. 807-36, 807-37 and 807-38.
A typical repeater is shown in photograph No. 3. Dust proof covers
for the relays and wiring are provided as for selectors. The relays
are wired to a set of jacks mounted on the rear of the base, and a

set of test jacksiis provided for each repeater.
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Repeater Boards:

Repeaters are mounted on unit type frameworks, as shown
on Drawing No. 807-28. The framework and its equipment is called
a repeater board.

The repeater board is of the same general construction and
has the same over-all dimensions as the selector board described in

Division II, Section 3=n. Due to the fact that the repeater contains

‘'no switching mechanism or multiple banks, the height of the repeater

base is less than that of the selector. The repeater shelves can
therefore be mounted on closer centers than selector shelves, and
the standard repeater frame provides space for eight shelves on a
side. The total capacity of the framework is therefore 320 repeate?
bases. The arrangement of the shelves, glass cover and fuse panel
are the same as described in connection with selector boards.

The association between the trunks from firet selectors or
from outgoing trunk secondary switches and the repeaters is subject
to change, and in order to facilitate changes of this nature, a
cross-connecting frame, with terminals similar to the standard ter-
minal strips used on the I.D.F., is placed at the terminal end of
the repeater board. Drawing 807-40 shows the assembly of this frame.

Steel doors similar to those provided at the terminal end
of selector boards are provided for encloeing the cross-connecting
frame. Repeater hoards may be enclosed in a éaeing éimilar to that

provided for selector boards to care for conditions of high humidity.
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