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Type of Line
or Trunk

Line and Trunk Answering Jacks
Message Rate

FO“"PMY line o ¢ ¢ ¢ o
uessage Rate

T'O"Pmy 1ine 4« « o« ¢ o o
Coin Box

Fﬂwpmy 1ine o « ¢« ¢ o« »
Coin Box

TI°=Party 1ine ¢ o ¢ o o &
Coin Box

Individual line . o « o & »
Ceirn Box

Individual 1line « « ¢ o o »

Official 1line + ¢« = o » o »

Official 1ine 4 o« « ¢ ¢ ¢ »
Trouble Observation
I,ndTeﬂ'tTrmﬂ'ogos-
Trouble Intercepting
Trunke o+ « 2 o ¢ & s ¢ & o
Rnral-ln.gnoto Line o ¢ & o
Rural=-Common
Bﬂter}’Liﬂ. s & o 8 @ o 8
Outgoing D.N,P. Trunk .
Incoming "AB" Toll Line
Incoming "AB"™ Toll Line
Incoming Rural Trunk .
Service Trunk + ¢ + « «
Incoming Special
Service Trunk . . ¢ ¢ o 5 »

« v ¢ o
s B & 8 @

Interposition Trunk « ¢ «

No. of
Jacks

Type of
Designel ion

Per Strip strip

FACE EQUIPMENT FOR STEP-BY-STEP MACHINE SWITCHING “A" SWITCHBOARDS.

No.1, 82 Jack

Section

See Dwg.
Type of Number 807-112 Typs of Line
Plate Fig, or Trunk

Hard Rubber or Paper

Into!‘cep‘ting Trmk # 3 = e 9

. 10 14~A 60~=D or 30-A 16 Local Vacant Selector
Hard Rutber or Paper Level Trurk o « o o o o o u »
10 - 60D or 30-A 17 Toll Incoming
Hard Rubber or Paper vacant Selector Levels + . «
10 14~4 60=D or 30-A 16 Toll Trensmission
Hard Rubber or Paper Vacant Selector levels . + «
10 - 60D or 30=A 17 Verification Request Trunk . ,
Hard Rubber Or Paper 101l Verification
10 - 60=D or 30-A 17 Request Trunk o« « o s 2 o o »
Hiard Rubber or Paper Trunk from Test Desk
20 14~ A §0~D_or 30=A 18 (Answering jaok) « « o « ¢ o o
— Hard Rubber Trunk from Repair Clerk
10 &= 60’9 13 (AE'“ring jack) " e & @ & @ 8
— Hard Rubber — Trunk from Chisf Operator
20 6=F & l4=A 60=D 14 (Answering jack) « « ¢ o o o o
(Per Group) Hard Rubber Trunk from Repair Clerk
10 (  6=F ) 60=D .19 (Answoring Jeck) ¢ o« o o o o o
{Per Group) Hard Rubber Trunk from Information
10 { __6=F ) §0=D (Answering jack) o o« « ¢ o o o
10 61=L ———— m A mmultiple Answering Jacks
Hard Rubber or Paper Common battery line multiple .
10 6=§ 60D _or 30=D 13 Rural Magneto line multiple .
— Paper Official line multipls with
10 G=F 108%A 18 desigrnetion strip . « « « . &
10 o e 1]*" Officiel line multiple
_"@:— Gnf po— without designation strip . .
~10 93 e 13 E‘T(z) tgoing Trunk Multiple Jacke
10 B=F povm——— 15"3"2'5'@) «G,T, with group busy lamps .
04G+T. with individual
20 ok ek 15 bu!yl!ﬂplo.-.--o--.
Hard Rubber 0.G.T. without busy lamps . .
A0 Gt 60~D . 13
NOTES:~ (1) Used only whers the rural positione sre equipped

with common battery cords.

(2) Used only where message rate and coin bhox lines
have access t0 those trunke and c¢oin colleet amd return
keys are not provided in the rural cords,

(8) This key and key mounting to be furnished only
wvhers class of service tones are to be used,

TCI Library: www.teléphonecollectors.info
n

biv + IX
Seec. 4=b
Table I
Aug. 1, 1923

No, of Type of See Dwg.
Jacks eaignation Type of Humber 807-112
per Strip | Strip Plate Fig,
Paper
10 ‘ - 108=4 17
| Paper
10 I - 108=-4 17
‘ Paper
10 | - 1G8=A 17
) Paper
10 - 108=4 .
10 [ ——— 13
10 6-F ——— 13
10 : 6=F - 13
!
10 6§ ——— 13
I
|
10 | 6=F o . 13
10 =¥ ——— 13
10 6=F b 12
16 or 20 - 21
or 20 61=-4A ] 22
10 or 20 1 6=F 23
}
10 or 20 7 24
20 - -t 11
20 6=F ———- 12
EO | é=F P 10

o



e

.

Type of Line
or Trunk

lMessage Rate

Line andTrunk Answering Jacks

Four«Party lins + « « « « »

Message Rate

Two-Party line . « « »
Goin Box

Four"l"my line e o o
Coin Box

Two=Farty line . . . «
C2in Box
Individual line
Coin Box
Individuel line « « +

Officiel lire + « » + o«

Officiel line « « « o «
Tzouble Ovservation
and Test Tmnks e o o 8
Trouble Intercepting
Trunke « o« 2 o o o o »
Rural-liagneto Line . .
Ruralw«Common

Bﬁttery Linao " e & o+

Out goirg D.N.P. Trunk .
Incoming “AB" Toll LGa
Incoming "AB" Toll Line
Incoming Rural Trunk .,
Incoming Special
Service Trunk . . . . &
Incoming Bpecial
Service Trunk « « « + &

Intercepting Trunk . .

Interpoeltion Trunk ...

L[] L] ® o

* ® » L]

i

FACE EQUIPMENT FOR STEP-BY~STEP MACHINE SWITCHING "aA"

No.1l 49 Jack

Seotion
or

lice 1=D, Section

No, of Type of See Dwg.
Jacks Desigration Type of Number  807=113
Per Sirip Strip Plate Fig.
Hard Rubber or Paper
10 2=C 59=B or 31=A 16
Hard Rubber or Paper
10 - 59~E or 31=-4 17
Hard Rubber or Paper
10 2=C 59-~B or 31-A 16
Hard Rubbter or Paper
10 - 59«5 or 3l=4 17
Hard fubber or Paper
1GC - 59=8 or 31=A 17
Hard Rubber or Paper
20 =G 59«B or 31l=A 18
Hard Rubber
10 1-C __59=B 13
Hard Rubber
20 1«C & 2=C 58-B 14
(Per Group) Hard Rubber
_lo ( _lC_ ) 59-B 19
(Per Groupg Hard Rubber
Q ( 1-C 59=R 17
—'}r,lo 62=A_ S T TTTe & 27 (1)
Hard Rubber or Paper
10 . 1-C ___ 58 or 3l1=i 13
Paper
_10 1-C 109-A 13
10 1-C e 18
20 1-C —e= 13
10 1-C ———— 13 & 20 (°)
10 1-C - 13 & 25 (8)
20 1-C ——ew 15 & 28
Paper
.0 - 109~A 17
10 1-C Hard Rubber 60-D 13

NOTES:=

Type of Line
or Trunk

Local Vacant Selector
Level Trunk . o« « o « &
Toll Incoming

Vacant Selsctior Levels
Toll Transmiseion
Vacant Selector Levsls

SWITCHBOARDS

Dive IX
Sﬁco 4=}
Table II
August 1, 1923

Verification Request Trunk . . . . . 10

Toll Verification
Request Trunk « « « o
Trunk from Test Desk
(Answering jack) « 4
Trunk from Repair Clerk
(Answex‘ing ja-ck e & o

Trunk from Chief Operator

(Answering jack « o « &
Trunk from Repair Clerk
(Anﬁ“ring juk a2 e 3
Trunk from Informetion

Multiple /nswering Jacks

Common Battery Line Multiple .« . &
Rural Wagneto Line Multiple . . . .

0ffigial Line Multiple, with

designation etrip « « &

offieial Line ijultiple, without

designat ion strip . + &

Qutgoing Trunk wultiple Jaok

0.G.T. with group busy lamps

0.G.T, with individual
busylamps.....-
0.G.T. without busy

1mp3-;oo

*« 2 & o

with common battery cords,
(2) Used only whers message rate and coin box lines
have acceaa to0 these itrunks and coin collect and return
keys are not provided in the rural cords.
(3) This key and key mounting to be furnished only
whers class of service tones are 1o be used.

TCI Library: www.telephonecollectors.info

No. of - Type of See Dwg.
Jacks Designation Type of Number 807-113

Per Strip Strip Plate Fig,
e e v e s s o 10 — Paper - 108=A 17
e e s o 4 e s 10 | - Paper = 1Cg~4a 17
€ o o v s o e 10 - Paper = 109-A 17
1=C monn 13
e s s s v s 10 1-C s 13
e o s s s s e 10 1-C ——-= 13
* s s e e e s 10 1=C ————— 13
e e e e s o s 10 1=C ——— 13
c e o o s s e 10 1=C -——w 13
« 10 or 20 - 21
. 10 or 20 6%=h - TSR 1
e ¢« o« o ¢ s o 10 or 20 1=-C === 23
» o s » » s « 10 or 20 1=C eman 24
e v v 20 - ———— 11
e s s e o e s 20 1=0 e 12
e v e s e s 20 1-C - 10

(1) Used only whers the rural positions are equipped
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Div. IX.
Sec. 1.

Page 1.
- Dee. 1, 1922.

EQUIPEBNT REOUIRED FOR . ANUAL OFFIcks | N STEP-BY- STEP
AREAS - CALL INDICATOR BQUIPHENT

Genera3

Call Indicator. The call indicator proper consists essen-

tially of six groups of lamps covered by an opague glass plate.
This plate bears a series of transparent numbers and letters
which registfer with the lamps beneath. The lamps and their
corresponding numbers and |l etters are so arranged that they may
display the numerical portion of any call number, together with
the party line letter if any.

Incoming Bquipwent. kach call indicator trunk terminates
at a trunk position in a cord and plug and has associated with
it on the keyshelf an "assignment lamp"™, a "disconnect lamp™ and
a "display key". &n additional display key may be provided. to
pernit of teamwork operation with an adjacent position. In this
case, one display key is called tne "home" display key, and the
ot her the "teamwork®™ display key.

Recorders. The recorder consists of a number of rotary
switches, termed “"register" switches, relays, resistances and
condensers. une register switch is provided for recording each
digit in the called number and, if jack per line party line ser-
vice is given, an additional register switch is provided for re-

cording the party line letter.
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Operation Of Call Indicator Equipment. On a call from a
machine switching office to a,manual office having call indica-
tor equipment the operation of dialing the office code by the
calling subscriber selects a trunk outgoing to the desired manu-
al office as shown On drawing 807-10 in Division I. The recorder
selector agsociated Wi th each trunk is pre-selecting so that when
a trunk is sglected on the completion of the dialing of the office
code, arecorder IS in general immediately available for receiving
the pulses corresponding to the called number.

As eoon as a trunk is selected, a connection is com-
pleted from a pulsing relay in the trunk to the first register
switch in the recorder. The trunk pulsing relay operates in con-
junction with the padsing relay in the trunk repeater in the
machine switching office and the first regi§ter switch advances
one step for each pulse in the first digit of the nunber dialed.
After the first digit has been dialed, the connection is trans-
ferred to the second register switch, and when the second digit
is dialed, this switch advances one step for each pulse in that
digit. The remaining digits and the party line letter, if any,
are recorded on separate switches in a similar manner.

If jack per line party line service is given in the
manual office, a set of timing relays is provided in each re-
corder. after the fourth numerical digit is recorded, the re-
corder starts counting time. If a party line letter is dialed

within acertain predeterained interval the assignment lamp
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associated with the trunk is lighted and thia letter will be dis-
played as a part of the called number. If no party line letter
ie dialed, the assignment l1amp is lighted at the expiration of
the delay interval. It is considered standard to wire the timing
relays so that the delay interval will be from three and one half
to four and one half seconds. If local conditions warrant this
interval may be altered by making suitable wiring che}nges at the
relays.

The lighting of the assignment lamp is an indication
to the operator that a call is waiting. If the home operator
handles the call, she depresses the home display key associated
with the trunk and the called number is displayed at her position.
The assignment lamp then changes from a steady light to a light
flashing 120 times per minute. |If the trunk is arranged for
teamwork operation and the adjacent operator handles the call,
she depresses the teamwork display key of the trunk, the assign-
ment lamp flashing 240 times per minute. This transfers the busy

test lead to the adjacent operator's telephone set and displays

the called number at her position.
Ringing. In No. 1, 1-C, and 1-D manual offices where machine

ringing is employed, ringing is started automatically when the
operator plugs in and the audible ringing signal is sent back to
the calling subscriber. Ringing is continued until the called
party answers Or until the calling party hangs up. The trunks

are not provided with ringing control keys since on g call to a
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party line station, the proper type of ringing current is auto-
matically oelected 'and automatically applied to the proper side
of the 1ine,

In a number 10 office equipped with ringing machines,
either machine ringing or manual ringing may be employed. In
the former case a master ringing start key will be required at
each call indicator pesition on account of the cutoff jacks in
the No. 10 voard. Thie key is depressed after a connection is
put up in order to start the ringing, which then continues
automatically.

Although no manual ringing call indicator equipments
have as yet been installed in step-by-step areas the general
features of this equipment have veen determined. In caee
manual ringing is used, each trunk will be equipped with a
‘rirging key and a ringing lamp as with ¢all circuit operation.
In this caee, teamwork operation will ordinarily not be ueed
and the teamwork key will be ueed as a ringing key.

In a No. 10 office equipped with vibrating type inter-
rupters and in No. ¢ offices, the trunks are arranged for manual
ringing if the installation of the ringing machines which are
neceesary for machine ringing does not prove economical.

Mutilated Calls - Master Ringing Xey. If an idle recorder
is not available when the first pulse is transmitted to the call

indicator equipment, the call will be mutilated. Thie condition

is indicated by the eteady lighting of the trunk disconnect lamp.
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The operator, on noting this condition, will connect the trunk
to the supervisors circuit and the supervisor may ascertain the
number from the calling party. Where the call is to an individu-
al line or to a line served on a jack per station/basis, the
supervisor may complete the call by transferring the trunk to
the multiple Jack of the number called. Where the service is on
a jack per line party line basis, there is a master ringing key
associated with each call indicator position and on calla to
stations on these lines the supervisor after ascertaining the
number called will first disconnect the trunk: then depress the
display key of the trunk involved end the button on the master
ringing key corresponding to the party line letter in the
call ed number. This ,operation sets up the proper ringing relays
so that when the supervisor plugs the trunk into the multiple
Jeck of the number called, the proper type of rirging current
is automatically applied.

The master ringing key is associated with any trurk
on the position by the operation of a "mutilated call" relay
individual to each trunk. This relay is operated when there
isno idle recorder available for recording the incoming pulses,

of a called numter.

Release of ®quipment, Delayed Disconnect Signal. As soon

as the trunk plug is inserted in a jack, or when another display

key is depressed before the trunk plug is inserted in & jack,
the recorder is released and the display extinguished. The

register switches return to normal and the recorder is ready to
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handl e another call* Whn the calling aubecriber hangs up, tho
equipment i n the machine switching office i s restored to normal,
thus releasing the call indicator trunk and lighting the asso-
ciated disconnect signal on the ecall indicetor position. The
call indicator operator then releases the called line by with-
drawing the plug. If the called subscriber hangs up before the
calling subscriber, no disconne:t signal will be given until |
either the calling subscriber restores hie receiver or until the
expiration of a predeterained time interval which i s measured by
a set of timing relays if the calling subscriber hangs up before
the expiration of thie inteiaval, the regular trunk éisconnect
signal will be 1igutec. [f the calling subscriber has not hung
up before the en¢ o this period, a delayed disconnect lamp
which is located i1. the face of the switchboard and which is
common tO all the trunka at the position will be lighted. The
supervisor can then identify the trunk involved by operating a
non-lccking key associsted with the delayed disconnect lamp,
the operation of this key flashing the assignment lamp of the
ﬁrunk involved.
It is considered standard to adjuet the timing relays
in the delayed disconnect signal circuit so that the delayed dis-
¢onnect lamp will be lighted at some time between thirty-two and
sixty-four seconds after the called party hangs up provided the

calling party has not hung up i n the meantime-

‘Recorder Busy Lanp end Key. Each recorder has aesociated

with it @ “Recorder Busy Lamp" and a non-locking push button key

Fon
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which are |ocated in the face of the switchboard. The lamp is
lighted dinly as soon as a connection is conpleted to the asso-
ciated recorder and continues to bumdimy until a display key
is depressed. \When the home key is depressed, thie lanp lights
brightly and steadily. When the teamwork key is depressed, the
lanmp lights brightly and flashes at the rate of 240 flashes per
mnute. |n either case the | anp continues to burn until the re-

corder is rel eaaed.
Inconpl ete Dialing. InN case the calling subscriber fails

to dial the entire nunber, there is no indication that a trunk

Is being held except that a recorder busy lamp Will burn dinmy

f or an abnor mal Iength’of tine. On noting this condition, the
supervi sor may, by operating the key associ ated with the recorder
busy | anmp, light the assignnent |anp of the trunk connected to
the recorder, She may then depress the display key, plug the
trunk into the supervisor's jack and ascertain the called nunber
fromthe calling party. |If the eervice is on an individual |ine
or jack per station bas-is, the supervisor may then conplete the
call by transferring the trunk to the nultiple jack of the number
called. 1If the service is on a jack per line basis, it will be
necessary to request the calling party to dial the number again

ag,in this case, the nmutilated call relay is not operated and the

‘master ringing key is not associated with the trunk.

Called Line Busy, Qut-of-Order, etc. If the called |ine

is found busy, or out-of-order or is affected by multiple marking,

t he standard manual operating practice is followed.
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Separate busy vaok eirouits are required/for the call
indicator poaitione, in order to prevent charging on calla from
a message register or prepayment coin box line. 7The call indica=-
tor busy back cirauit is equipped with an alarm lamp, buzzer and
key located at the head of the switchboard and with an alarm lamp,
alarm bell, key and emergency puleing relay located in the termi=
nal roam. Should the busy back circuit fail, both of the alamm
lamps will be lighted and the duzzer and bell will sound. By
operating the key at the switchboard, the buzzer will be cut off
and the lamp extinguished. When the circuit i s again operative,
the lamp wi1l be relighted. The key should then be restored to
normal, extinguishing the lamp. %len the key in the terminal
room i s operated, the emergency pulsing relay is substituted for
the pulsing relay in the regular busy back circuit, the alarm
| anp will b‘e extinguished and the aarm bell will stop ringing.
When the trouble heas been removed the terminal room key should
be restored to normal, whieh restores the regular pulsing relay
in the eireuit in place of the emergency relay.

The intercepting trunks throughout the trunk switchboard
line up showrd be provided with a high resistance relay. This is
to prevent the operation of the supervisory relay in the trunk
when the machine ringing i s tripped, in order that false charging
may not result on message register or prepayment coin box lines
when calla are completed to the interoepting operator.

Call Indicator Arrangement. As shown on Drawing 808~-4, the

oal | indicator lamps are divided into six groupe. Photograph
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No. 31 snows the actual appearance of these lamps with the number
4269 displayed. Wien a called number does not contain a party
line letter, the "O" lamp in the ten thousands group will be
displayed with the number, as shown in the photograph. If the
called number does contain a party line letter, there is no display
in the ten thousands group, so that there are five characters
displayed on the call indicator in each case.

The ®"1* |lamp in the ten thousands group is provided
in order to display numbers above 9999.

Calls to Numbers above 9999, A separate group of recorders
is required for displaying numbers above 9999 and consequently a
separate group of trunks, with a separate office designation, is
required from each machine switching office if lines with numbers
-above 9999 are operated in the manual office, As there are so
few Of these numbers available in any case, it is in general
recommended that where such 1ines are being operated the cell
numbers be changed prior to the cutover of the call indicator
equipment and that the manual office be 1imited to 10000 lines
capacity.

Grouping Key, Each call indicator position is provided with
a two way locking grouping key which when in normal position serves
to connect the busy test strapping of the trunks incoming to the
position to the operztor's telephone set of that position. When
this key ie thrown to the right or left it transfers the busy test

strapping to the telephone circuit of the adjacent position at the
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right or left. Several positions may be grouped an one telephone
circuit in this manner, thus allowing one call indicator operator
during hours of light load to eover several positions without
transferring her telephone set from one position to another. The

adjacent positions may be either eall indicator or call circuit
trunk positions.

Supervisors?

35 The standard supervisors' circuit
for No. A "B* boards has been so modified as to pe€rmit the use of
this circuit throughout the switchboard lineup, on both call in-
dicator and call circuit positions. The modified circuit is so
arranged .that the machine ringing will be tripped without re-
versing the current over the incoming trunk and so making a charge
on a call completed to a supervisor as would otherwise be the
case. Where the present standard circuit is not installed the
existing supervisor's circuit wvill be modified in order to pre-

vent charging on message register or prepayment coin box lines

at call indicator positions.

Operator's Telephone Circuit. Where a position is converted
from call circuit to’ecall indicator operation or where a call
circuit position is adjacent to a call indicator position, it will
be necessary to install a high resistance busy test relay in the
operator's telephone circuit. Otherwise the tip of a trunk plug
just removed from the multiple, coming in contact with the sleeve.
of the plug of a trunk on which pulses were being received,

would be apt to cause these pulses to be mutilated.
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nai:e-Busx Equipment. Wen it is desired to vacate a call
indicator position for any reason, all trunks terminating at the
position may be made busy at the originating nachi ne switching
office or offices. For this purpose a separate make busy circuit
is required for each group of trunks at each call indicator posi-
tion in the manual office. Eaoh make-busy circuit is controlled
by a make busy key located at the call indicator poeition and
terminates ON a control relay in the machine switching office.
Th,i‘i relay operates when the make-busy key in the call indicstor
office 18 operated. Where outgoing trunk eecondary switches are
not v‘l"Jsed this relay controle a cunmber of make-busy relays con-
nected in parallel, each of which has a sufficient number of
contacts t0 busy sSix trunks. Where outgoing trunk 'secondary
switches are used, the trunks are busied in the same way, and in
addition, a separate set of relays iS required in order to provide
a piok up feature similar to that desoribed in Division III,
Sec. 27, pp 5and 6 in connection with primary line switches
Wheremonduy [ine switches are used.

The make busy and pick up relay equipment is mounted
on standard type relay mounting platee which are mounted on a

shelf at a repeateir board.
The repeater to a call indicator office requires the
sane number of relays as is required in the interoffice repeater
t 0 another step-by-step office and the mounting is the same.
Yhere arelatively large number of trunks in the same group appear

at the same position two make busy keys may be provided at the

position, in order to plase only & part of the trunks out of service.
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Night Positions and Night Alarms. It IS often desirable

during hours of light traffic to vacate all but one or two night
positions. For this purpose, a few trunks from each of the
machine switching offices may be terminated at these positions
and during night hours all other call indicator trunks may be
made buay.

In providing night aarm circuits in a trunk board con-
taining call indicator positions, the positions in the line up
are divided into groups of twelve each, starting with the first
position of the first section, or if the first section is a three
position section and the remainder of the line up is composed
of two position sections, starting with the second position in
the first section. For each of these groups of twelve positions
in which one or more call indicator positions appear a separate
night alarm circuit and bell is provided in connection with the
call indicator trunks in order that calls on call indicator posi-
tions may be more easily located when the night alarm is in use.

If there are any of these groups in which a call indi-

cator position does not appear theee positions should be con-

tinued on the existing night adarm circuit.

Pilot %amﬂ, In order to facilitate the location of calls
three pilot lamps are provided in connection with the call indi-
cator trunks st each pesition. Bach pilot lamp is associated
with a number of trunks at a position as covered later and is

lighted when any one of the associated assignment lamps are

lighted,
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Call Indicator Positions Operated on a Call Circuit Basis.

Call indicator trunks may be installed to operate initially on a
call circuit basis. |If desired, a part of the call indicator
trunks terminating at a position may be operated on a call circuit
basis initially and the rest of the trunks operated on a call in-
dicator basis as previously described. Where a sufficient nunber
of spare trunk positions are not available, this flexibility per-
mits the use of the call indicator equipment on a call circuit
basis previous to the cutover of the machine switching office or
offices.

Call indicator trunks that are to be used initially for
call circuit operation are instailed and tested as call indicator
trunks and are then changed to operate on a call circuit basis.
Certain wiring changes and the replacement of one relay per trunk
are required in order to convert the trunks from one type of
operation to the other and special effort has been made to design
the circuits and the mountings so that these changes mey be made
in the minimum amount of time.

Where existing call circuit positions are to be converted
for call indicator operation, approximately two weeks will be re-

%; quired between the time that the position is removed from service
| and the time that the call indicator tests are completed and the
positions returned to call circuit operation.

After the position has 'been converted and returned to
call circuit operation, approximately thirty-six hours snould be
-allowed at the time of cutover to place the trunks on a call in=

dicator basis and make necessary tests.
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Switehboard ®quipuent.

Keyshelve:.. Drawing 808-4 shows the key& 1f for acall
indicator trunk position at a No. 1 board. Thie keyshelf is
typical of the call indicator keyshelves for all types of switch-
boards arranged for machine ringing, trunk capacities and dimen-
sions varying as shown in the notes on the drawing. Where sub-
scribers positione are converted to trunk positions for call in-
dicator operation the existing xeyshelves Will be replaced with
anyshe lves similar to the one ehown on drawing 808-4.

Keyshelves with a width of 1' 2«5/8* will be furnished
for all sections in either trunk or subscribers boarde, except
where new call indicator sections are to be lined up with exist-
ing seetions having narrower keyshelves or where existing key-
shelves Of narrower width are to be converted to call indicator
operation. In either of these cases the dimensions will be as
shown on Drawing 808-4.

| n modifying existing positions in a No. 1 board, it
will be necessary to furnish new lockrails and keypens if the
lockrsil and keypan dimensions are |ess than those shown on
Américan Telephone and Telegraph Company!'s Drawings No. 131-A-43
for trunk sections and No. 122-A-20 for eubscribers sections,
or if -the leekrail location ie different from that shown on
those drawings.

Ringing Keys. It is considered standard to provide wiring

for both master ringing keys shown or! Drawing &8-4 and to equip
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either or both as specified. Where the pocition isto be oper-
ated initially on acall circuit basis, both of the keys chould
be specified unless the position is an ené pceition Or is ad-
jacent to a position with whickh it will never be grouped. 1In
either of these cases, only one key will be required. W¥here the
position is to be operated only on a call indicator vasis, one
key only should ve epecified. In cases where only cre key is re-
guired the one which is to be specified should be determined
from traffic considerations. If a call indicator position isto
be operated iritially on a call circuit basis, one of the master
ringing keys, where two are provided, will ve removed at the
time the position is cut over.

In No. 10 boards in which master ringing keys are in-
stalled, the master ringing start key is mounted on the same
vase and at the left of the master ringing keys. Otherwiee the
mester ringing start key is located in place of the master ring-
ing key. Where teamwork operaticn is provided on either or both
sides of the call indicator position, two master ringing start
keys ehould be provided, one on each side of the call irdicator
lampe, i N order ttat the position may be grouped with the adja-
cent position or positions.

Supervisor's Cord Circuit. The supervieor's cord circuit

is wired on all poeitiono and equipped on alternate positions

as i n manual practise.
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Peg Count Register Keys. The drilling and equi pnent for

the peg count register key shown on Prawirg 808-4, should be
specified only when ¢all circuit operation is contempleted at
the position, as the peg count registers used in call indicator

operation are operated automatically and do not require peg count

keys.
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Face Equipment.

General. The subscribera maltiple is extended before tre
sall indicator positions in the same manner as before the call
circuit positions and the busy back jacks and intercepting
trunk jaoks are located as in manual practice. It is conaidered
standard to wire and equip five busy back jecks and five inter-
cepting trunk jacks at each position.

Figure 1 of Drawing 807-101 shows the preferred
location of the equipment in the face of the board ebove the
subscriberts multiple. Where there ie not sufficient room in
any panel to lecate the equipment as snhewn in thie drawing, it
may be located in other panels or, if necessary in the moulding.

Recorder Busy Lamp and Delayed Disconnect Signal Equipment.

Figure 2 o Drawing 807-101 shows the detailed equipment arrange-
ment Of the recorder busy lamp and the delayed disconnect signal
equipment. It is considered standard to wire and equip each
position with eight recorder busy lamps and the associated flash-
ing keys. The lamps are located ir the first eight sockets of a
standard type lamp and key mounting «s shown on the drewing and
the keys are mounted immediately below their associated lamps.
The ninth socket is provided with an apparatus blank and tho de-
layed disconneot signal lamp is mounted in the tenth socket with
ite key immediately below.

Make- Busy Keys. Figure 3 of Drawing 807-101 shone 'the

equipment arrengement of the make-busy keys. It is considered

standard to wire each position for five nmake busy keys snd to
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equip in numerical order as epecif ied by the Telephone Company::
Pilot Lamps. Drawing 807-102 shows the standard location
of the pilot 1amps ir the piling rail of the various types of
sections and the trunks with which they are agscciated. It t8
not considered necessary to furnioh these lamps with nurber

plates or other means of designation.
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Miscellaneoue.

Peg Count Registers. Peg count registers are provided in
accordance with the recommendations nade in the A. T, &4 T.. ®.'s
"Step-by-Step Machine Switching Traffic Engineering Practices".

The eall indicator operators' peg count registers are
preferably mounted with the peg oount registers for the ceall
circuit positions. The group peg count registers are mounted in
a separate group, preferably on the rack mounting the peg count
registers, but where thie is impracticable they may be mounted
i n a eeparate cabinet.

Buey Back A arm Equipment. The switchboard busy-back alarm
| anp and key referred to in Sec. 1 of this division are mounted
in a combination lamp and key mounting located near the head of
the lineup, in the first panel of the fifet section if practicable*
The terminal room alarm lamp and key are located in a similar

mounting at the test desk.

Night Alarm Equipment. Except for the keye, the apparatus

for each call indicator night alarm oircuit should be mounted
as near as practicable to the center section of the group of
twelve positions which the cirouit serves. The keys are mounted
near the bead of the lineup with the ecall circuit night adarm
key or keys.
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Ter m nal Room Equipment.

Relay Rack. Standard type relay racks are used for mount-
e2ll of the trunk circuit equi pment excepting the recorder select-
creg, repeating coils and repeating coil condensers, and for
mounting the relay equipment of certain of the miscellaneous
circuits required ir conrection with call indicator operation.

Trunk Unit. The trunk equipment en the relay rack is

arranged in units of ten trunke each, the relaye for each trunk
bei ng arranged vertically. These units are assembled, aired and
equipped in the shop.

Drawing 807-103 shows the assembly and cabling of one
of tkese units. The table on tre drawing shows the numbver of
relaye required in each of various typca of trunk circuite and
also shows the vertical space which will be required on the relay
reck for the trunk unit in each case. ae ehown on this'table, it
isin general desirable to leave space fOor one spare relay nount-
ing plate in each unit to care for possiole circuit changes, |If,
however, the provision of this space will affect the number of
trunk units which may be located on a relay rack boy, it should
be omitted unlecs it is expected that ir the ultimata a type of
cervice requiring a greater number of trunk relays will ve intro-
duced. In this case, if there ia reasonable assurance thrat the
extra space will he required, a sufficient nunber of mounting
plate spaces should be left to care for the new ecircuit.

On test jack is associated with each trunk, this

jack being mounted in a jack strip near the bottom of the trunk
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unit. This Sack etrip hae capacity for tmnty jacke, SO that
ordinarily alternate jack spaces in the plate will ve equipped
with jacks and the remsaining spaces will ve equipped with
apvaratue blanks. On one unit of each bay, three of the spare
Jsack spaces are equipped witk jacks cabled to the call indicator
test line and uesd in testing the call indicator equipment. These
Jeeks are marked "A®, "SRT" and "T-1".

Miscellaneous Circuits. The misscllaneoue circuits, such

as the vusy back circuit, the delayed disconnect signal =zircuit,
the irterrupter relay circuit, and call indicator test line are
mounted on the relay rack. They will require in general from siXx
to ten mounting plates. Where practicable, this miecellaneous
equipment should be grouped together at one place or. the rack.

Repeating Coil Rack. Repeatirg coils and repeating coil

condensers are provided in each trunk as in cell circuit trunks
end are mounted, arranged and numbered on the repeating coil rack
in the same way.

Recorder Rack. Figure 1 of Drawing 807-104 shows the

assembly of the rack used for mounting recorder selectors and

recorders. The equipment mounted on this rack is assembled and

wired INn the fectory in the form of units which are bolted to the
rack. |In general one bay of this rack will be required for each
positicn and ordirarily thie vay will have sufficicnt capacity to
r.ount all of the equipment for one position. Wiere low ceiling .

heights are encountered, however, it may be neceeeary to mourt a
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part of this recorder selector equipment on a eeparste rack. In
this case, the overflow equipment is nylﬂﬂed on a common overflow
raok Or grouped ON several overflow racks.

" " Recorder selector Unit. Figure 2 of Drawing 807-104 shows
the framework on which the recorder selector bank equipment is
assembled and wired and which, with its associated equipment
forms the recorder selestor unit. Mounting space is provided on
each unit for ten rotary selectors and one twenty three inch
mounting plete for resistances and condensers.

Figure 3 shows the equipment of the recorder selector
unit. A terminal Strip ie provided at the left end of this unit
at which the trunk leads to the brushes are terminated and a
terminal strip ie provided at tho right end of the unit at which
the leads from the recorder selector bank terminal. -to the re-
corders are brought out end at which the multiple wiring between
the ;ra..rious recorder eelector shelves is terminated.

Recorder eelector bank equipment {8 provided in units

to equip ten, twenty, thirty, forty or forty sight trunks as re-
quir;d and is provxdéd with switches ss specified.
Recorder Whit. Figures 4 and 4a of Drawing 807-104 show

the framework on which the recorder equipnent i s assembled and
wired and which, wlth the recorder equipment, forms the recorder
ur-1i’t. The f ramework ehown on Figure 4 is ueed where jack per
line party line service is given, and thax shown on Figure 4a

is used where direct line or jack per station service is given.
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2aon of these frameworks provides space for mounting two re-
corders.

Figure & shows the equipment of a recorder unit

aerranged for jaok per line party 1ine service. Where individual

line Or jack per station service iS given, the station switch

| in the recorder is not provideda and the timing relays which are
mounted on the lowest plate of Pigure 5, are not required.

A terminal Strip is provided at the right end of tbe

recorder unit at which the | eads from the recorder selectors,

' the power leads and ths leads froem the cell indicater lamps are
l brought in.

Jack: Each recorder is provided with two jacks, desig-

nated "T" and *T-1" for use in testing and in making the recorder
buuﬁ In a'd,divt,ipi,p, a unvit type jack box mountirng facke for test-

WMFPespa. ip mounted on alternate bays in a continuous line

‘of the recorder rack. When one bay of recorder rack is mount-
QW& W' Jagck box is located as shown on the drawing.

Jimbker of Recorders. Bxcept as noted, it is considered

fard {0 provide eight reoorders per potaition on positions

‘wired for call indicator operation. This standard is based on

M amount of traffic which may be handled st @ position rather

. Where only a portion of
a0 on the number Of trunks equipped.

Yhe trunks on a position are wired for call indicator operation

a
trunks at the position are to be operate
) the remaining

?g.ly as call circuit trunks, it may be desirable to
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provide a smaller number of recorders. Whee it isS necessary
to operate trunks to numbers above 9999, a greater number of

recorders will ordinsrily be required. These cases should be

given special consideration.
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Cabling and Wiring.

el ot s i i 0 e

Trunk Cabling. Drawing 807-1C5 shows schenatically the

cabling of the trunk circuit and the more important position
cabling, together with the number and distribution of the leads

from the terminal strip at the top of the relay rack unit.

Recorder Rack Cabling. Drawing 807-106 shore schematically

the cabling of the recorder rack. For the sake of clearness,

the multiple wiring through the selector shelves to the second
recorder only is shom. On each fully equipped shelf of selectors
the bank wiring is multipled without slipping through ,the first
five banks. The |eads are then gathered into a multiple reversal
and are multipled without further slip through the remaining
banks. \Were a shelf unit is equipped with only eight banks,

this reversal takes place between the fourth and fifth banks.

A local form is introduced between the 1last bank and the terminal

strip in order to change the sequence of recoréers connected to
successive terminals on the different banks. This local form,

IN conjunction with the multiple reversal, reduces the amount
of hunting required by the selector switches in preselecting

idle recorders. Table |I shows the recorder to which each set

of terminals on each of the banks is multipled.

switchboard cables are used for multipling between the

terrinal strips on the various selector shelves. NO 8lip is
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TABLE 1
RECORDER RACK WIRING
" Showi ng' the Recorder to Wich eaoh Set of
Terminals on ®Bach Sel ector is Yultipled.
Recorder Numbers

4 1l 8 2 7 é 6 3 2 4
3 2 6 4 4 1 2 7 8 5
2 3 4 6 1l 4 7 2 5 8
1 4 2 8 6 7 3 6 4 2
8 5 4 1l 3 2 5 4 6 7
7 6 5 3 8 5 b 8 3 1l
6 7 3 5 5 8 1 1 h 3
5 8 1 7 2 3 4 5 7 6
4 1l 8 2 7 6 6 3 2 4
3 2 6 4 4 1 2 7 8 8
2 3 4 6 1 4 7 2 5 8
1 4 2 8 6 7 3 6 4 2
8 5 4 1l 3 2 5 4 6 K
7 6 5 b} 8 5 1 8 3 1
6 7 3 8 5 8 8 1l 1 3
S 8 1l 7 2 3 4 5 7 6
4 b 8 2 7 6 6 3 2 4
3 2 6 4 4 1l 2 7 8 5
2 3 4 6 1 4 " 2 5 8
1 4 2 8 6 i S 6 4 2

1-6 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-44 45-48

Sel ector Circuits
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introduced in this multipling. A separate Switchboard cable
is carried from the terminal strip on the lowest shelf of
selectors to eaoh shelf of recorders, each cable containing the
leade to the two recorders on the shelf.

A's previously noted, one terminal Otrip is provided
for each shelf of recorders. This strip is used for terminating
the selector bank leade and tae power leade to the two recordere
on the shelf, and for terminating the leads from the call indi-
cator lamps. As shown On Drawing 807-106, the lemp |eads from
this terminal stripare divided into groups designated *RT*

"H* and *LT*. The "H" leads are multipled with local wiring
between shelves of recorders and are cabled to the operatore
poeition from next to the upper shelf of recorders. Where team-
work is specified, the "RT® and *LT2 leads are¢ also multipled
between shelves and are cabled from the upper shelf of recorders
to tho *"H" punchings on ‘the upper shelf of recorders on the
racks serving the poeitione with which teamwork operation is to
Pe given.

The local form between the recorder unit terminal
strip and the recorder apparatus is wired for teamwork operation
in all cases.

Positional Cabling and Wiring. |t is considered standard

to provide local form wiring for the full trunx canacity of the
position and for home and teamwork operation in connectiosn with

eroh trunk. Tai® form aleo contains the 1eads to the call
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indicator |lampe, master ringing keys and pilot lampe.

Group Pep Count Registers. One lead from the display keys
in eson trunk is brought through the 1ocal form to a terminal
strip at the rear of the position to provide for the group
register connections as shown on drawing 807-105. These leads
are strapped together on the terminal strip as required in order
to associate the trunks with the registers to which they are
assigned. |t is conoidered standard to run one six pair cable
from the terminal etrip on the raok mounting the group regietere
to eaoh two poeitions, ten leads being terminated at the first
of the two positions and multipled to the second. In this way,
re many as ten group regietere may be divided as desired between
the two positions by proper atrapping on the terminal strips.

Two sets of terminal strips are mounted at the group register
rock, one set terminating the leads from the registers and the
other terminating the 1eadas from the poritione. |If the trunks
of a group appear at positions not connected by multiple cable,
the individual peg count circuits may be croea connected between

these terminal strips in order to connect any of the trunks to

the sams register.

Operators' Peg Count Registers.

The operators' registers are aabled directly to the
relay rack for the poeition with which they are aesociated ard

are operated automatically by the interrupter relay control

circuit.
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Rloor Pisns.

Ceneral . It IS recognized that where call indicator equip-
ment is installed in existing manual offices, it will in the
majority of cases be necessary to le¢sate the equipment wherever
space is available rather than with regard to an ideal equip-
ment layout. There are certain considerations which control the
location of the terminal room equipment however which should be

observed if practicable.

Relative Location of Racks. The recorder rack and the

relay racke associated with the same poeition should be located
a8 Nnear each other =& possible, both for maintenance and cabling
reasons. A desirable arrangement would be to place the recorder
rack and tne call indicator trunk relay rack in adjacent lines,
the racks for each position being opposite each other with their
equipment sides facing each other. This arrangement is particu-
larly desirable from a maintenance standpoint in that a part of
the trunk cirouit equipment is mounted on each Of these racks
and when making tests it ia often necessary to go to the equip-
ment on both racks.

Drawing 807-105 shows the amount of cabling required
for eaoh trunk in each of the cable runs from the relay rack
terminal strip. From this drawing it may be seen that it is de-
sirable to locate the relay rack as near the cable turning sec-
tion and the repeating coil rack as possible in order to save
cabling.
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Aisle Spaces. It iS Of course necessary to provide aisle
spacé on each sidé of the recorderrack. It is recommended
that two feet six inches be |eft between the vertical leg of
the sloer angle iron and my equipment or wall facing the
equipment side Of the rack and that three feet three inches be ‘eft
on the wiring side, measuring from the vertical leg. Where
these dimensions cannot be obtained, the dimension on the wir-
ing side should be leseened in preference to lessening the di-
mension on the equipment side. Two feet on the equipment ride
and tws feet NiNe inches on the wiring side should be regarded
&8s MiNIMUM dime nsions.

Miscellaneous. Recorder racks should be locatea so as to
be protected as far as possible from dust and meisture, which
if accumulated on the bruehee or banks of the switches are
liable 'to cause defective operation.

It is aleo undesirable to locate recorder racks near
the door of a battery room as the fumes generated in charging

the batteries may cause corrosiom Of the banks and brushes.
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Current Drain Datg.

Both twenty four and forty eight volt battery sources
are required in connection with call indieator equigrent. The
fol:owing data indicates the current drains in smpere seconds
per call for calls completed at hondD positions and for calls

completed by teamwork operaticn.

24 Volt 48 Volt
Build up 100 secends  Build up 100 Seconds
and Restore gonversation and Restore Conversation
Home
Op=sration 15.45 62.05 3.32 2.4
Teamwork
Operation 16.91 65.25 3.38 2.4
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1 T REQUI FO

OFFICRS 1IN STEP-BY-STEP AREAS -
DIALING RQUIPMENT

General

Standard Method of Dpialing. As outlined in Division |
of theee notes, when dialing into Step-by-step Offices from
the "A® board in manual offices, the "dial key2 method ef-
associating the positional dial with the outgoing trunk
circuit ie considered standard. Under this plan, the dial
may be associated with any cord circuit at the pesition by
the operation of alocking dial key associated with each
cord, The operation Of this key opene the tip and ring
of the calling end' of the cord and ,connects the calling
end through to the dial .circuit, wnen the cord is plugged
into atrunk outgoing to a machine switehing office, a
number of relays associated with the trunk are operated, and
a pulsing relay is connected to the tip side of the trunk.
The 'contacts of this relay are bridged across the line and
when the operator dials repeat the pulses into the machine
switching office.

After dialing has been completed, the dial key is

restored to normsl to close the tip and ring of the cord and
remove {he apparatus required for dialing. Should the
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operator fail to restore this key, a low tone (153 p.p.s)
is placed on the operator's telephone set by means of
arelay in the dialing circuit as soon as the called
party answers. This tone remains on the operators tele-
phone set until the dial key ies restored.

The ordinary 24 volt manua central office bat-
tery is suiteble for use with the dial key method.

Dial Cord Plan. The dial cord plan is ueed, as outlined

in Division I, only where the traffic to the machine
switching office is-very light or where the manual board
is soon to be replaced. Under this plan, each trunk-is
provided with an extra jack mounted above the regular
trunk jack and known as the "dial j ack™ and the dial

I's connected directly to a cord and plug, known as the
"dial cord® A relay is connected to the sleeve of the
dial jack. When the dial cord is inserted in.the dial
jack, thisrelay is operated, transferring the trunk
leads from the regular outgoing trunk jack to the dial
jack, so that the operator may dial directly over the
trunk. After dialing nas been completed, it is necessary
for the operator to remove the dial cord from the dial

Jack before the connection i s completed.
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Trunk Resistance., Under either of the above outlined

methods of dialing, the maxi mum allowable |loop resistance
of the outside cable pair is 750 ohms. This limitation
Is imposed by the supervisory relay in the manual office
rather than by difficulty in transmitting the pulses. The
limt in transmitting pulses i S 1000 ohms.
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Positional Eguipment
Type of Dial. It is considered standard to use a

2-E type dial on all types of switchboards. This dial is
of the same construction as the 2-A tyve dial used in

subscriberst sets, excent that, for circuit reasons, there

are five contact8 required on each dial instead of four.

Mounting and | ocation of fhe Dial. A new type of

dial mounting known as the 6000 type has recently been
standardized in order to facilitate the replacement of the
positional dial by a new one. This mounting provides a
connecting block permanently secured to the keyshelf. This
connecting; block is equipped with five flat tyve terminals
to which the dial circuit leads from the local form are
soldered. The dial is secured to the dial mounting by means
of a semi-circular strip of metal known as the "adapter,”
shown on photograph No. 30 in Division X of these Notes.

The dial, adapter and dial mounting are assembled separately
and may be snapped On to this connecting block, a strip

of five flat type springs on the d¥al mounting making con-
tact with the terminals un the connecting block and completing
the connection. By using this mounting it is possible to
remove a defective dial and to snap anew one into place in
much less time than has heretofore been required in dis-

connecting the old type dial cord from a defective dial and
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tonnecting it to anew one. G.E.C. 1260 describes this

dial mounting in detail.

Drawing 808-107 shows the preferred location
of the dial on standard 60 call circuit ®"A* switchboard
positions. Where other equipment interferes with locating
the dial in thie space the dial location nay be changed but
care should be taken that the dial does not overlap on the
adjacent position. If the only possible dial locations
involve this overlapping the dial should be located in
such a way that it may be snapped into position after
the adjacent keyshelf has been raised, so that it may be
overative while werk IS being done on the adjacent key-
shelf. On boards where capacity for less than 60 call
circuits is provided, the dial can usually be located as
shown On drawing 807-107, Where capacity for more than
60 call ecircuits is provided, such as on the 120 call cir-
cuit xeyshelf, the location of the dial should be con-
sidered as a special caee, as this type of keyshelf will

rarely be encountered in step~by=-step areas.

D al _Key Equipment. The positional equipment re-
quired in connection with the dial key plan, in addition,
to the dial consists Oof one set of | ocking springs per
cord cirecuit, one relay, one No 18 type resistance and

a 2 m.2. condenser, the relay resistance and condenser
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being mounted in the rear of the section.

In some offices the cord keys are equipped with
spring combinations which are not being used and which can
be employed for dialing purposes. If there are no spare
springs available for this purpose it may be possible to
install additional spring combinations on the existing
key units or it nmay be necessary to replace the existing
keys by new ones, |n considering the use of spare
springs on existing keys, it should be born in mnd that
spring contacts of the saw tooth type such as are used for
ringing, are not suitable for dialing.

Keys of the old type having their springs
mounted horizontally, as on the No. 110 type can accommo-
date a maxi num of three sets of sorings per key. Keys
of this type, can be used therefore only where one set of
springs is sufficient for ringing since one set is used
for listening and another for dialing. “nere the existing
key8 have their springs mounted horizontally and where
more t han three sets of springs will be required it rill
be necessary to replace the existinlg keys with keys
having their springe mounted vertically. Keys with
vertical springs, however, extend avproximately 1-1/2

inches farther down into the keyshelf than those equipped

with horizontal springs. As a result of this, where
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horizontal springs are replaced by vertical ones, it may
be necessary to deepen the keyshelf in order to get
proper clearance between the springs and the key pan.

The dial key plan may be used in connection

with any standard combination of key units which is at
present used with subscribers cord circuits. A key is
now available whi ch may be used where four party line
ringing keys and coin collect and return keys are asso-
ciated with each cord circuit. This key is mounted on
an "A" type universal key pvase and mounts six puah but-
ton key units and a two way lever type key which may be

used for listening and dialing.

Dial Cord Equipment. Under the dial cord plan, the
only additional equipment required in the section over
the standard "A* operators section is the dial and cord
-per position and the dial jack in each trunk.

Where this plan is used, an additional cord
socket, on aline with the front cord sockets and to the
right of the right hand cord circuit, will ordinarily be
drilled to sccommodate the dial cord. Vhere there is not
room to drill this hole or where there is an excess of
cord circuits on the position the dial.cord nay be mounted
in the front socket of the two assigned to the right hand

cord circuit.
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Trunk Circuit Modifications

Under the standard method of dialing each trunk
circuit will require approximately Seven relays, five
condensers, a resistance and a retardation coil in order
to adapt it for dialing. This equipment is mounted in
units of ten trunks on relay racks in the terminal room
in accordence with standard manual practice. The equip-
ment for each of these ten trunks is mounted vertically
and will require about' fourteen mounting plates.

Under the dial cord plan, approximetely four
relays, two retardation coils and four condensers are re-

quired, necessitating about ten mounting plates.

Method of Cabtling. In offices where the dialing

positions are installed as new positions, the outgoing
trunks will ordinarily be cabled from the position to the
B.I.D.F. In this case the relay equipment is cabled to
the V.I.D.P., where it is cross-connected to the leads
to the position, &nd to the M.D.F., where it IS cross-
connected in the usuel my to the outside catle pairs.
Where a subscriber’s position is being converted
to> permit dialing and the existing outgoing trunks zare
cabled to the H.I.D.F., the same procedure will ordinarily

be followed. Where the existing outgoing trunks are
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cabled fromthe position to the MDB, the relays are
cabled to two separate terminal blocks on the ¥.D.F.

The trunks are then connected to the relays by a junper
W re and to the outside cable pairs with the usual cross-

connection.

Buey Tone. A group busy tone is applied to the
sleeve of certein trunks in each group as outlined in
Division I, by aseries of chain relays. When all of the
relays in this chain are operated, the | ow tone (153 p.p.s.)
is‘placed on the sleeve of one or more of the trunk jacks
to indicate that all of the trunks connected to the

chain of relays are busy.
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Whore practicable
@) This equipment isprovided as in manval practice.
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AMERICAN TELEPHONE & TELEGRAPH CO. 807-101
Operation end Engineering m ‘
ger
STEP BY STEP MACHINE SWITCHING SYSTEM ratn - 5HC.
FAcE EQUIPMENT-CALL INDICATOR SECTION O e 4022
ISSUE 1
\N .
Make Busy Recorder Busy & Super‘wsr.»rr Make Busy L | [Recorder Bu
Keys Grg::P ;‘n%ckey gt;llgjc’:’iellllsconmct See ﬁote Heys Srouping key E&ypemenr:tscgnned
SUBYCRIBERS  MULTIPLE
— 4 FIGURE 1, T
Seven Panel Two Pasition Trunk Section.
Prefered location of Equipment (See Note 1)
Recorder Busy Lamps
White Caps
T— [OXONONONONONOXOX )] Yy Poperstus Blanks
A —-01/ . - -
Y OOOO 010090090000 MYy
J C? | — ' o
#1-8 Number Plate .
#377 Key 6-A Key lever " Delayqd Disconnect Lamp
Details of Make Busy i
Key Equ 2pment Designation Strip
492A Keys -Black
Lamp Socket Mounting
X
Details of Recorder Busy and Delayed
Disconnect Signal Equipment,
NOTES t
wth Grow
thf! t(‘;,ro Rigbgu gft to Rightto
@ In 8 Panel- 3 Position Section M9nt  LEf @© In 7Panel 3Position Section RGNt LEft
Mount make busyk s in Panels 1-4-7 2-5-8 Mount make keysin panels 1-3-6  2-5-7
*  recorder g'Yam in « 2-58 1-47 . recorder sy lampsin- 257 1-36
*  groupl .. 5-5'7 §4 7 . | . 548 42:&6
*  3upervisors s + su asor-s s - -
W‘t‘r:*e practicable. ﬁ:rv lgrantﬁe.
In 5 Panel- ER:sonn Sectlon In 6 Panel 2Poattlon Section
Mount make b 2-5 Mount make busy koL"hpmeb 14 3-6
recording amp.-.m - 1-4 * .recorder buey psin = 36 -4
. gmq:mg 2-4 2-4 *  grouping k v 25 25
3 supervisors Iamps e« 3 4




‘sded BHYM Ypm
paddinba e sdwe Jolld :ajoN

¥ ki 83 3

e o S S S

UOTpag SI5q1105qNG UOS0] € Per: 26 ON [oUed 8

=)
—~o-
3
o
o

&

rl,*mlmﬂ , m% ﬁx Aw_} ﬁl# JILV “ h Tgrum-%

UOIPaG 19 Lo5qNG UOHISOd & Y9er 6y ON 1eued 7

t
[

& e 3% C 4| & 5¥ '

- 2 B 48 49 e

UOIP3S SUnIL. UORIS0d ¢ sPoeT: 26 ON [9Ued /

d g @ ._,\
Y v b

fml. \wl,# T.*T.AV

ﬁn.#l. Awim I;T.er

SRR T g e T T e e e
. e - e

} 3nSS{
‘2611 7930

fq paxosun
WE'M uewsyRq
.2+ 34 323ubugy

uolRWIOHU)|

201-408

UOTI35 YUNIL UOHISed ¢ Per 6y ON 1Pud 9

2 ug " y |2 ng g ;
«Vn?l ﬁl...? .|.«<L+ Awl« — T?J ﬁ.._«q
ToI555 UNL UOR1Saq 2 Yoer 26 ON 19Ued 9
. 4 82 e 13 or ¥4 i1y 1]
i 56 5 o & A S
L b g e M b

TOTP59G S{uni] UORIS0d 2 oe( 6% ON 19ued §

suoi39s jo sadA) snolep jo [ey buijiy
ul sduwie 3011d 403e21pU| ||@) JO UoedT]

W3LSAS ONIHILIMG INIHOVIA d3LS Ag ..._Ew

‘00 HAVH9312L ¥ INOHIITIL NVIHHINY

Suniasuibug pue uoiessdo
30 jusupvdeg

TCI Library: www.telephonecollectors.info




W
®
siqe) (8207 A
e |
‘sajed F} a.e ‘Bbuijunow
el butpnpu; ‘sejerd buunow Iy ¢
4001
Y} PUE JIUN JIMO| 3y} UIIMIAG 334
3q P|Noys 300} 3UQ -buies ayy
puUe JuN Yun.j Jaddn ayj udamiaq |
1)9] 9Q PINOYS {33y oM} punWIL Y 2 :
, 1 3qeL Ypm i
) 20UeP.I0538 Ul S3IIRA UOISUIWID Y, ‘| | I \
‘$9JON m —d
“buibuia suIye;
ﬁ Jsv 92 | i ¢ 2 | 02 | ypm aaydopes _Eo_m_ o:‘.“
Jod »oe(" Ajued unoy
| pJeog 0} ON
SAI1O9]9S WS UOH
a4 v | b 1~ [4R:]] Lo.w_ x_uoﬂ Ryaed Lw.mww
v sz ¢ |z|e] 130 3ot Ay ded it
, BAI3I3}I6 [Ny AU
k14 2| < 2 | 6l 48d yoel*Ajed dnog
‘ T auy
2 vl € 2| 8| od yoel Ayed omy
N Lo
Fo€ k| e |z | s xt,%_%zvmmmﬂm
v B | (eraes| syoer pue kgl | DuIBuid 2UiyoRU Yy
[0 950ds upim| (3oL [Pedlsuasuspuo)) sy iow fsferayy!  SPEOG O POV ON
U YIOMWIES] SiMIsaduRisisay -wedy
341M UBYM pnoa) jo adA|
_“!N 9 R49A0| oy pauinbay seyelg buiunopy

"SHNoU) JO SRAAL SNOLIBA Jo4 Hiun WuNU Y

),3ns5)

‘2L6i°1oag [ 37gvl

Kq payaay
K veWS}RuQ
T3y 493utbuy

€0i-208

Ut pa.inbey sajerd Bujunopy Agrey jo Jequn 3y | Bumoyg

SN 0} 404 Jun Buguno

* -«Nd—
_11 Jo .
rH N [+t
_ |
1 i
Y .- - ."
> T - — T v
3qe) |e207]
i
J L m
o] B
b [
id i
U &
uq_ :HJ
>,
Spea UoWWo _x, - 2y L
oo o2 HE T 2N N
3oy 110D o WY }
ding eunusay”

LINN IN3WNGIND3 MNNYL

WILSAG ONHOLMG 3NHOVIN d3lg Ag daLS

buseuibuz pue woyessdg
, P g edsg
'00 HAYHD313L P INOHA 3131 NVIIHINY

TCI Library: www.telephonecollectors.info

U




A T partment of o CO: STEP BY STEP MACHINE SWITCHING SYSTEM

Operation & Engineering Recorder Rack - Assembly and Equipment.
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Engineer o/d,/é Z
Draftsman & JH

Checked by
Dec.1,1922.
ISSUE 1

a- Color of cords: Red,white,green,red,white, etc.
color of plug shells:Red,gray,black,red,gray,etc.

b - Color same as associsted cords.

¢ -Supervisors plug and No. plates-drill and equip.

~ only when specitied.

d-Master ringing keys and No plates.

e-Peg count register key-drilled and equipped
only when specified.

f- Message register socket-drilled and equipped
as specified.

NOTES —

The longitudinal dimensions for the location of the trunks, the

number of trunks and the overall length for keyshelves for

sections other than the 7 panel 83 cection are as shown on

standard drawings for call circuit positions having trunks

on ie centers | o

For new lines of boards, the width of keyshelf is 1-23.

For positions in |51r;e with existing sections where the width

of keyshelf is 0% the location o?equipment is a5 shown on

this Drawing and the 7’dimensgion is reducedto 5’

. Where the keyshelf is slightly less than 1£03'wide,the 43
dimension 1s reduced accordingly.
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TOLJ. SWITCHBOARDS FOR MACHINE SWITCHING AREAS

o P d o3
HEE A

TOLL SWITCHBOARD F¥O. 1.

General, 5

I n an exchange area where toll connections are estab-
lished through a No, 1 toll switehboard and where one or nore ]
machine switching unita of the step-by-step type are installed,
certain modifications are required in the existing toll board
to care for the tell traffic originated by and incoming to the
machine switching subscribers. Similarly, a new No. A1 toll
equinment for use in a mathine switching area differs in cer-
tain respects from the standard equipment used i n manual areas,

The discussion in this division refers in general to new toll

switchboards and in particular to the features which are required %
at such boards to care for machine switching toll traffic, but

i t should be understood that the arrangements outlined should

also be followed in modifying existing boards in so far as equip-

ment conditions permit, .

It has been decided to discontinue the practice of hol ding
the subscribers line at recording boards, the reasons for this
change having been given in Traffic Grcul ar wo. 143 " D sconti nui ng
the’ Practice of Holding at Recording Boards?, and the imnformation
contained in these notes regarding recording switchboard equipment
IS based on the recormendations offered in that circular letter.

The question of employing hol di ng cord equipment at outward |

positions has been made the sudject of careful study, As aresult

of thisstudy it is expected that holding cords will be provided at

such vositions on new equipments as outlined later in these notes,

L
Tl s
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It is planned to issue in the near future a General Engineering
Circular describing in nore detail the use and arrangement of
holding cord equipment,

The beat method of modifying existing toll equipmsnt
to care for traffic to and from machine switcking offices will
depend largely on the type of section and cord circuit equipment
involved and on whether other changes in the existing switchboard,
such as the installetion of holding cords at outward positions, are
to be made at the same tine. As a consequence it is impracticable
to outline any one method of prooedure which will beat meet in all
cases the conditions imposed by these variable factors, and the metl.-
od to be followed in each case should be determined by a study
of the individual equipment. It is thought that the following
general considerations, however, may be found helpful in this
connection.

Existing toll cords circuits that are to be arranged
for dialing require the addition of one “g* type relay per cord which
skould be located in the rear of the switchboard section. In some
cases it will be found that where relays of the old type are in use,
and particularly where the section itself is of the old type, there
will not be sufficient room within the section to mount the dialing
relays and any additional relays that may be required in connection
with other changes, Under such circumstances it will frequently
be possible to gain the necessary space ty replacing the old relays,
with the exception of those of the™162 type, with“B' and"E"type re-
lays, employing new local forms and mountirng plates, and substi-
tuting No, 1CO and No, 101 type termiral strips for connecting

recks of the latter are being used, Additional space may also be

TClLLibrary: www.telephonecollectors.info
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obtained by mounting the supervisor's relay equipment on the relay

rack, Because of maintenance and other considerations it will usually be

found desirable to follow this general procedure rather than resort
to the expedient of mounting a part of the equipment on special -
racks |located in the operating room,

Where a machine Switching office is installed in the
same building with a No, 1 toll switchboard, it may be found de-
sirable in some cases to use standard No. 1 toll sections for the
special operators switchboard, required in connection with the
machire switching unit, and to locate them in line with the toll
switchboerd, This plan is particularly suitable if the number of
special operators required is small, since it affords opportunity
for team work between tre two classes of positions during periods
of light load, It should be noted, however, that checking multiple
equipment, as at present designed, cannot be mounted in No. 49 jack
sections, so that if checking multiple is required, No 1 subscriber's
sections should be ueed for the special operator's positiong,
Ceneral Operating and Eguipment Features,

Recording Positions, Direct recording trunks are provided to

tre toll board from each machine switching off ice in the toll ex-

change ares and are multipled at tkre recording board as described
in Section 1d, Two groups of recording trunks are provided from
each office, One of these groups handles calls direct from the
mechine switching subscribers to the recorders and is terminated
in the machine switching office at the multiple banke of selectors,
Where the code *11.0" is used for reaching the recorders, these
trunks are multipled at the zero | evel of the special third selec~

tors, The other group of trunks is used for handling recording

TCI Library: www.telephonecollectors.info
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in the machine switching office and is terminated at the machine
switching office iN multiple jacks before the special operators,

The recording trunks from the mechanical selectors
are terminated at the recording board in multiple jacks, lamps
and keys. The keys are of the non-locking type and are provided
for removing the class of service signal from the trunk if such a
signal is present,

As mentioned in Division I1I, Section 2a, this tone
or signal may be applied to a subscriver's line at the primary
line switch so that on o call to an sperator the latter may be
given any necessary information as to the class of service of
the originating subscriber, The signals used at present are
of twe kinds, - one consists of successive single clicks which
are heard at regular intervals, The other consists of a series
of double clicks; that is, two clicks follow ezech other in rapid
succesgion and successive pairs of clicks are spaced by a brief
silent interval, The single olick signal IS applied to multi-
slot coin box lines and when this signal is heard, the recorder
notes on the ticket the class of the calling line in order that
the outward operator may know that a coin box switching trunk- is
to be used. The double click signal iz applied to refused toll
lines.

The recorder hears either of these signals if present
when sne plugs into the recording trunk, »rovided the listening
key isSin the listening position, and she removes the tone by
depressing the tone removal key. The tcne may be restored by
withdrawing and reinserting the plug and again removed by operating
the tone removal key,

T men hmemst oo Gy e
TCI Library: www.telephonecollectors.info
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Recordi ng trunks provided with tone removal keys are so
arranged that the recorder may talk with the subscriber without
depressing the key if no click signal is heard. |If the key is
not depressed, however, the circuit may be found objectionably
noisy due to disturbances induced from the third wire.'! The wiring
will accordingly bve furnished so that if it is found desirable,
the circuit may later ve changed to require the operation of the
tone removal key in all cases in order to establish the talking
coudition,

The recording trunks from the special operators' positions
are terminzted in the usual mamer in multiple jacks and lamps, If
a call from a multi-slot coin box staticn is comnleted to a record-
er through a special operator's position, the class of service
signal is not transuitted over the recording trunk, the necessary
information being passed verbally by the special operator. Con-
sequently NO tone removal keys are required in connection with re-
cording trunks from Special operators' positions.

The recording trunks are of the automatic type, the trunk
lamp lighting when connection is made to the trunk by a selector
or by a special operator. The lamp is extinguished when the re-
corder answers of if the trunk isreleased vwefore the recorder
answers. If the recorder disconnects before the trunk i S re-
leaced at the machine switching office the lamp remains extine
guished. Supervision IS obtained on the cord circuit lawups as
in the past. the release of the recording trunk and of the mech-
anical switches used in building up the connection does not take
lace until the subscriber has regtored his receiver and the re-

corder has diseconnected.

w“"‘? guﬁible r%éﬂ&ry.ﬂm&e&ﬁn@%&r@ﬁfoﬂm subseriber as

J
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soon as connection is made to a recording trunk either by a
selector or by a special operator and the signal continues until
the recorder answers, If tine call i1 s originated at a multi-slot
coin box or refused toll station, the click signal replaces the
audible ringing signal as soon as the recorder answers, and i s
heard by the subscriber until .the tone removal key 1S operated,

No current reversal takes place over the calling sub-
scribver's line when the recorder answers. Consequently on = call
to a recorder from a machine switching message rate line the line
register will not be operated, and on a call to a recorder from a
machine switching coin box line the deposited coin will be returned
automatically when the subscriber hangs up and the recerder dis-
connects,

QOutward and Inward Positions. Each outward and each inward opera-

torts position is equipped with a dial which enables the operator
to establish connections over the switching trunks to machine
switching subscribers. Details of the method of mounting the dial
are given in Section lc, The dial is asscciated with the cord
circuit being used by the operation of the monitoring or dialing
key. The arrangemeat and operation of these keys is described in
further detail in Section 1lc.

Switching trunks are provided between the toll board
and each machine switching unit in the toll area and are multipled
at the outward and inward vositicns IN the regul ar switching trunk
rmultiple space. AS mentioned in Division III, these truaks are
usually terminated in the machine switching office at told first
selectors =nd at toll second selectors in single-office and-in

multi-off 1ee districts respectively, although in some cases It moy

G et o i iR e RECodbtars A O1d1bus i
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be fog:@d é,:???‘-???;e to provide a separéte group of trunks to each
thousa;,-ﬁa 'Bgﬁgg-\:%ibers' terminals.

In estéblishing connection to a machine switching
station the operator plugs into an idle switching trunk, operates
the key which associates her dial with the card circuit being
used and dials the last four or the last three digits of the sub-
scriber's number,

In order to assist the operator in selecting an idle
switching trunk these trunks are equipped with a "group busy"
signal, congisting of a lamp which i S associated with each group
of five consecutive multiple jacks and which is lighted when all
of the five corresponding trunks become busy. The arrangement of
these signals is described in further detail in Section 14d.

After the operator has dialed, she nay call the sub-
scriber by operating the cord circuit ringing key. 1fachine ring-
ing current is applied to the called line and the ringing con-
tinues automatically until the subscriber answers or the operator
disconnects. The operator can again start the machine ringing
after 1t nhas been tripped by operating the ringing key, provided
the receiver at the called station has been restored. If the re-
ceiver has not been restored, or if, on acall to ap.B.X, station,
there i s a hol ding bridge across the trunk at the P,B.X. board, the
operation of the ringing key mill apply ringing current to the line
as long as the key is held in the operated position,

If the operator uses a connecting cord in establishing
connection to = subscriberts line, the trunk supervieory lamp in
the cord circuit remaina out during dialing but |ight8 when the
dialing key is restored and the called line is selected, nere a

9 H - Y [ . . 3 y '
holding cord i S used 11.(3 L%?a?ﬁ%v&w%*ép gor egtgrg}r%g to a subscribert's
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line, the subseriber's supervisory signal remains lighted during
dialing but is extinguished when fre dieling ¥ey i S restored and
theline i s selected, 8Switechhook supervision i s obtained as
usual on both connecting and holding 'cords.

The switching trunk and the selectors at the machine
switching office are not released until the operator disconnects
and the subscriber hangs up, In any event, therewill be an
interval of at least 2-1/2 seconds after the operator disconnects
before the trunk and switches are released. This pemits the ‘
operator to change cords without releasing the connection wen
though the subscriberta receiver i s on the hook.

If the operator dials a vusy line or if 'she encounters
the "all-trunks-busy® condition in one of tke sub-groupsin the
machine switching office, she will receive, when the dialing key
I S restored, a flashing signal on the trunk supervisory lemp of a
connecting ecord Oor on the subscriber's supervisory lamp of a
holding cord, A busy line gives a rapidly flashing signal (120
fl ashes per minute) and the ®*all-trunks«busy® condition gives a
slowly flashing signal (60 flashes per minute.)

IT ameachine switching office serves multi-slot coin
box stations, a part of the switching trunks to that office are
arrenged for coin box as well as for regular operation. Such
trunks terminate in the machine switching office at coin box toll
selectors as described in Division IV.

The equipment required zt the toll boxrd for coin box
operation depends on whether the board is in a single-office
district or in anulti-office district, In asingle-off'ice dig= \

trict, assuming that the machine switching Unit and the toll bozrd
are iNn the same building, each switching trunk that is to be ar-

RS NN T I IRD RN SN S ) Gask s : e ‘
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ranged for coin box operation is provided with an extra jack, known
ns a coin box operating jack, which IS |located immediately above
each regular multinle jack. In addition, each position is pro-
vided with a special single ended cord equipped with coin collect
and rcturn keys, When the operator i s ready to collect or return
the coins, she inserts the special cord into the coin box operating
jack of the switching trunk being used and depresses the coin col-
lect or return key-as may be required. A coin box pilot lanp is
provided in the piling rail and 1ights when the coin box operating
current flows over the line, The arrangement of the equipment
required for coin box operation i s described further in Sections
lc and 1d.

In & multi-office district, the plan just described, in-
volving 3-wvire switching trunks, would be costly in outside plant,
and in such districts another plan permitting the use of 2-wire
trunks is used. Instead of providing each coin box switching
trunk with an individual wire for applying coin collect or return
current to the subscribers' side of the repeating coil at the toll
transmission selector, one or more auxiliary circuits are provided
to each machine svitching office for use in conjunction with any
one of the assoeiated coin box switching trunks, The auxiliary
circuits, known as coin box operating trunks, terminate in rule
tiple jacks at the toll board and are provided with individual
nagnetic busy signals. They are arranged in the face of the
switchboard as described later in Section 14. These trunks ter=
minate in the machine sSwitching office on the brushes of coin
box operating switches the bank terminals of which are mmltipled

vith the switching trunks ag’ desérided in'Division Iv, Section 3.,

TCI Library: www. telephonecollectors |nfo
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The toll position is equipped with a special cord which is pro-
vided with a dialing key and with coin collect and return keys,
Further details regarding the srrangement of these keys is given
in Section 1¢, \Wen the coins are to be collected or returned,ﬁg
t he operator inserts the special cord into the jack of an idle
coin box operating trunk and dials the number of the switching
trunk being used, The dialing operation actuates tho coi n box
operating gwitech and connects the coin box operating trunk to
the switching trunk. The depreseion of the coin collect or return
key then transmits to the coin box operating switeh a controlling
current which in turn governs the application of coin collect or
return current to the subscriber's line. If the listening key
is thrown, the operator hears a tone of 153 p,p.s. when the col-
lect key is operated and a tone of 460 p,p.8., rhon the return key
i s operated,

In order to simplify the operation of dialing over the
coin box operating trunks, it is coneidered advi sabl e to nunber
. the switching trunks to each machine switching office from #eleven®
up instead of from %one® up. This removes the need of dialing a
preliminary zero, whi ch would be necessary in case trunks numbered
from 1 to 9 were used for coin-box operation and whi ch would te
somewhat ebjectionadle from an operating atandpoint. Where the
plan of numbering from "eleven® up iS fallowed, the groups of
trunks tO manual offices should also be numbered in tke same manner

for the sake of uniformity,
Miscellaneous, Service to toll subscribers |ocated in a machine

switching central office area should in gzeneral be given on a manual
besis, Such toll.subscribers lines are terminated in answering jacks

At the: mecorddus, poelttions dn, the ususl manner, and are either mul-

TCI Library: www.telephonecollectors.info
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tipled before the line operators or are multipled at a switching
position in the toll office where they can be reached by the line
operators over |local switching trunks., If there is a large number
of toll subscribers lines within the area served by a machine
switching office, and the calling rate on these lines ie high,
it may be found desirable to rmultiple them ot a special group of
connectors which zre located in the machine switching office, and
which are reached over a group of trunks and through a train of
selecters that are separate from those used in reaching local sub-
ocribers.

A's previcusly noted, trunks are provided te the inter-
cepting positicns in the machine switching office from disconnected
or vacant connector terminals, from the connector terminals of
party line stations which are denied service for non-payment of
pilis and from the terminals of vacant selector levels. If a toll
operator establishes connection over a switching trunk to such
a terminal, the trunk lamp at the intercepting position lights
when the toll operator rings. The same supervision iS obtained
at the toll board on the trunk supervisory lamp of a conuecting
cerd or on the subscriberts supervisory lamp of a holding cord as
vhen the connection is established to a working subscriber's
“terminal as previously éescribed.

If the toll and machine switching offices are in the same
building, direct automatic trunks for verifying purposes are pro-

vided from the toll to the intercepting positions. These trunks
are multipled at the toll board in the interposition trunk rnultiple
spnce and. are terminated in answering jacks at the intercepting

positions. If the toll and machine switching offices are in separ-
TCI Library: www.telephonecollectors.info
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ate bulldings, the toll cperator, in order to ochtain conneciion
with an intercepting operator for verifying purposes, rlugs into
an idle switching trunk, dials a special code, which establishes
connection to a connector bonk terminal, and rings, The connector
terminal which isS reached in this way IS connected to a trunk that
terminates in an answering jack at an intercepting position,

D aling trunks will be provided fram the chi ef operators',
directory, and ticket filing and rate quoting desks to the nearest
machine switching cffice., These trunks are terminated in the
mechine switching offices at primary line switches, Each desk
position is equipped with a dial which iS conrected teo the dialing
trunk when the dial is moved to an off-normal position and the
listening key is thrown to the talking position. At desks of the
turret type where desk stands are provided the dial i s mounted On
the telephone as at subscribers' stations. |If a head set is pro-
vided in addition tc the desk stand, the dial will be connected
to the trunk circuit as just described provided the receiver
isoff the switehhook 0r the head set i s connected to its telephone

jacks,




Division X

Section 1b

Page 1

August 1, 1920.
Switchboard Secticns:

Five and seven panel sections of thehigh, intermediate
and low types are used for new No. 1 toll switchboards in areas
where step-by-step machine switching offices are installed. As~
semblies of the five panel sections are shown on Drawings Nos. 807=
73, 807-79 and 807-80. The seven panel sections are like the five
panel sections except that they are &5 feet 11-3/4 incheslong in-
stead of 4 feet 3-1/4 inches | ong,

In general, the seven panel type of section is used at
the head end of a line of switchboard composed of intermediate
or high type sections, and in such cases the end switchboard pos-
ition is not equipped for regular operation, The scven panel type
of section is esimilarly used at the head end of a line of low type
sections where the multiple jacks are installed on a six panel vasis
or where they are installed on a five panel basis but cannot all be
reached readily from the end position,

In cases where the ultimate number of multiple jacks
is such as to permit of efficient operating st the end position
without an extra panel of multiple being provided, the five panel
type of section may be used at the head of the board, the end
position being equipved for regular operation,

When the ultimate length of a switchboard line is
reached the seven panel type of section is used at the foot of the
board wherever, under similar conditions at the head of the board,
this type of section mould be employed.

All standard sections are equipped with fire protection

bulkheads as shown on the drawings. |n addition, each section is

equipped with two fire sereens. oOne is mounted on the relay irons

\ TC| Library: www.telephonecollectors.info
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at the | eft of the section; the other is located between adjacent
sections and extends from the cord shelf to the floor and from
the front panels to the answering jack running box,

In ordering toll switchboard seetions it should be
stated whether short front panels for use with a platfom are to be
furnished. Vhen specified, linoleum padding will be provided
on the back of the front panels and on the front of the apparatus
protection panels to minimize the noise produced by the cord weights,

Where it is specified that rear lighting be installed as
a part of the switchboard the equipmént and apparatus shown on
the A. T. & T. Co.'s Drawing Bo, 137-A-88 will be provided.

It is thought that in general it will not be necessary
to make provision for the installation of a pneumatic tube system

at a toll board located in a step-by-step machine switching area,

Sections:

The .cable turning sections whieh will be used in connect-
ion with No, A toll switchboards are shown on Drawings Nos. 807=81,

807=-82 and 807-83,

Ho cable turning sections have been standardized for
those cages where cables for another |ine of switchboard passes
through the Section or wnere the cabling enters the operating
roam from above, It iS expected that such cases Will be few in
number, and that the design of cable turning eections to meet
such conditions can readily be worked out for each installation.

Where electrically operated position registers are
specified the registers are located in the cabinet shown on the
A. T, and T, Co.'s Drawing No. 138-A-63. The cabinet i S mounted
on the face of the cable turning section as shown on the accompany=

Coyiner s e
22 3 20y UV
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August 1, 1920,

ing cable turning section drawings. The hole in the face of the
cable turning section for the register wiring is drilled only when
the register cabinet is specified. The number of register circuits
wired for in the form leading to the cabinet will be as specified.
Tne registers are numbered consecutively from left to right and
from the top down,

End Panels:

End panels for use with ¥o. 1 toll switchboards are shown
on the A, T, & T, .'s Drawings ii¢s. 137-A-89, 137-A-90 and 137-A=
81 for the high, intermediate and low type boards, respectively.
The end panels are of two types, one being designed to acccmodate
a busy signal resistance rack, the other being intended. for use
where a rack for mounting busy signal,resistances i s not required,

Where an office will ultimately have two or more separate
lines of switchboard, the first operating position in alineis
designated by the nuxher ®*10l", or®201," or "301," etc., Where it
is expected that an office will have but one line of switche
board i n the ultimate the first operating rogition i s designated
by the number »1*, 1f a seven panel section isS employed at the
head of aline of switchboard, the head end position i s designated
®O®, Or "100%, Or "200", etc., depending on what hundreds group of
numbers is assigned (0 the particular line in question,

The penels in each line of switchboard are nurbered con-

secutively from *1% up in the direction of growth.
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Kexshelve-s:
General

Keyshelves fOr new No. 1 toll equipments are designed
for universal type keys and are equipped with keyshelf braces
but no locks are provided. The lamp rails and plug shelves are
covered with black semi-hard rubber. The space in front of the
keys is covered with a glass bulletin holder, five inches in
width, extending along the entire length of the keyshelf. A
hard rubber separation strip is fastened at the right end of
each keyshelf and projects slightly above the top surface and
beyond the edge of the shelf, The use of this strip reduces
the amount of work involved in aligning the keyshelves and sec-
tion~.

For new equipments the call circuit keys on each key
mounting are numbered consecutively from the rear toward the front,
the numbering on the various strips progressing toward the right.
The 1/2 inch mountings grow from | eft to right, and vhere a 5/8
i nch mounting is required it is located at the extreme right end
of the call circuit apace, The call circuit keys are mounted
twelve per strip on both new and additional equipments and each
mounting is furnished fully equipped witkh keys unless otherwise
specified. On additional equipments tihe relative |l ocation of the
keys for the various offices and the number of keys in service
per strip should be the same ec at existing positions, the keys not
i n service being those nearest the front of the keyshelf,
plal, The dial and dial number plate used at toll positions has
been assigned the code do. 2-XA. The letter "E" of the code
refers to the dial proper whereas the letter "A" denotes the type

of nunber plate witk vhich the dial i s equipned. The lo. 2-E tyve
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dia islike the No. 2-A type dial, described in Division II,
Section.1, except that five instead of four terminals are provided
on the back of the dial, and the conneections between the dial springe
and terminals, as well as the terminal designations, are somewhat
different.

The number plate furnished as a part of the 2-EA dial is
the same as the one described in Division II, Section 1, for use
wnere NO party line letters are required.

The dial is mounted on a base which i s xnawn as the Xo.
31-A dial mounting. The dial is secured to the meunting by means
of a semi-circular strip of metal, called a dial adapter, which is
fastened to the bottom of the dial and to the inside of the
mounting by machine screws. The code ¥o. 52-B has'been assigned to
the adapter used for securing the ¥o, 2-EA type dial to the #o.
31- A dial mounting. The dial, dial mounting and adapter are shown
i n photograph io. 30.

The dial and its nounting are held in place by means of
a spring clip which i s screwed to the keyshelf woodwork. By em
pl oyi ng this method of mounting and by providing slack in the wiring
to the dial, the latter may be readily replaced when necessary or
removed to allow the adjacent keyshelf to be raised or to permt
of minor adjustment, In order to assist the operator in manipul-
ating the dial, the dial mounting is so designed that when it is
In place the face of the dial isinclined forward and i s al so

turned slightly toward the center of the position.
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Recording Positions
The type of keyshelf used at recording positions which

are located in a separate line-up i s showm on Drawing Yo. 807-84,
Two keyshelves of this type, with a blank panel placed between them,
may be mounted on the standard five-panel section.Phe keyshelf | S
equipped as usual with three pairs of connecting cords, but the hold-
ing cords wkich have heretofore been provided are oanftted. Call
circuite from the recording board to the local officeswill in gen-
eral not be needed, Call circuits may be required for miscellaneous
purposes, however, and in this event one strip of call circuit keys
is provided and i s located at the | eft of the position as shown., A
messenger call key is al so provided at the right end of each key-
shelf if a messenger call circuit i s specified. Either one or ‘two
message register sockets are provided, as specified, and are located
in the lanp rail as shown on the drawing, Dials are not required at
positions of this type,

| . ,

The type of keyehelf used at outward positions is shown
on Drawing Mo. 807-85. Two keyshelves of this type with a calculse
graph shelf located between them may be mounted on the standard
five-panel section. A dial is provided at each position and i s
located as shown on the accompanying drawing, |In general each keya
shelf will be wired for and equipped with SiX connecting and six
holding cords or for six connecting cords, five holding cords and
one special coin collect and return cord, located as shown oOn the
drawing.

The connecting cord circuit keys are arranged as shown

on Drawing Ne. 807-87, Figure 2, It will be noted that the opera-
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tion of the various key units is the same as in the past with the
exception that the monitering key |s also arranged for use as a
dialing key. Wien this key is thrown to the monitoring pesition
and the dial is rotated to an off-normal pesition, the dial is
| ooked on the cord eircuit being used until the key is restored,

The holding cord keys are arranged ae ghown on Draw ng o,
807-87, Figure 3, The front key unit isarranged for use as a
talking key and also as a dialing key, When this key i s thrown
forward the dial is associated with the hol ding cord being used un-
til the key i s restored,

Where the positions are to e arranged for coin box opera.
tion the equipment required Wil| depend on whether the tell board
IS located in a single-office or: in a multieoffice ares. If the
board is in a single office district a coin colleet and return
key of the type shown 0N Drawing No. 807-87, Figure 4 is mounted
in the tweifth cord key location and the assogciested single ended
cord is located i N the corresponding front cord drilling., If the
board is in a multi-office area s key of the type shown on Drawing
o, 8Q%7«87, Figure 5 is used instead and is mounted, with the
associated single ended cord, in the twelfth cord eircuit positien,
The dial IS associated with the special cord in the same manner as
. previgusly deseribed for holding cords,

d.-Pos ns.,

The type Of keyshelf used al inward positions is shown on
Drawing o. 807=-86., Two keyshelves 0f this type may be npunted
adjacent to each other on the standard five pand section, Each
.keysnelf is wired for and equipped with si xteen connecting cords

or, if required, is wired for and equipped with fifteen connecting
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cords 'and one special' coin ¢olléet and return cord,

™e connecting cord circuit keys are arranged the
same as described previously for connecting cords at outward
positions and as shown on drawing No. 807-87, Figure 2

If the night pesitions are located at the inward board
and provision is to be nade for coin box operation the sixteenth-
cord circuit isreplaced by a special coin collect and return cord
circuit, The arrangement of this equipnment is the same as pre-
viously described i4m connection with coin collect and return equip-
ment at outward positions and as shown on Drawing Ho. 807=87,
Combined Line _and Recording positions,

In emall toll offices where the amount of trafficis
not sufficient to warrant the segregation of the recording and
line operators the type of keyshelf shown on drawing No. 807-85
is used. In such offices the keyshelf equi pment is the same as
that shown on the drawing wWth the exeeptioen that connecting cords
only are used; that ie, ne holding cerds are empleyed. Each key=
shelf iswired for and equipped with twelve aonnecting cords, eor
eleven connecting cords and one speeial coin collect and return
cord, The latter, if required, is lecated in the twelfth cord
position.

The operation of the aonnecting cord keys and the coin
box cord key is the same as previously described and as shown ON
drawing No. 807-87.
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¥aceé Equipment,

For new toll boards the most desirable relative locations
for the various groups or classes of lines in the face of the
switchboard sections are shown for the high, intermediate and low
type sections on drawings Mos 807-88 =and 807-39. (n additions
to existing switchboards it will usually be found advisable to fol-
. Pow tne general arrangements in the existing bvard. Drawing lio.
807-90 shows the relative location in a panel of the varioussrips
of apparatus constituting the different groups or classes of lines.

Switching trunk, toll line, and other multiple equipments
may be installed on either a 5-panel or a 6-panel basis. The 6-
panel multiple arrangement i s considered satisfactory from an oper-
ating standpoint and has the advantages of increasing the capacity
of the switchboard and decreasing the amount of multinle equiovment
required. It is recommended that consideration be given to the a
doption of the 6-panel arrangement wherever it is estimated that the
number of toll lineswill exceed 100 in the ultimate. In any case,
the switching, interposition, and recording trunks are multipled
on the sane basis as the toll lines,

As previously described, switching trunks to machine
switching offices are provided with *"group-busy” signals at the toll
Board. A combination lamp socket mounting and designation
strip, coded as the MNo. 248 lamp socket mounting, is located in
glace of the usual deeignation strip as shown on drawing No, 807-
90, Figure 7, The width of this mournting is the sane as that of a
No. 1-C deeignation strip and consequently trunks to¢ machine switch-
ing offices occupy the same amount of space in the face of.the

voard aS trunks tO manual offices, A sketch of the Wo. 248 lanmp
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socket mounting i s given on drawing iio. 807-37, Figure 1.
As previously noted, and zs shown on Drawing No. 807-90,

. . 1
Tigures 4 and 5, recording trunks from selectors are provided wita '

tone removal keys in the face of the board, whereas recording trunks
from special operators do not require these keys, For equipment

and operating reasons, therefore, no attempt i s nade to group to-
gether in the face of the board the two classes of recording 'trunks .
incoming from a given office; instead, recording trunks from the
selectors in the various offices are located together in the lower
part of the recording trunk multiple space, and recording trunis
from the special operators in the varivus offices are grouped to-
gether and located above the other recording trunks as shown on
Drawings Mos 807-88, Figure 1, and 807-39, Figure 1.

In single office districts, as previously noted, coin box
operating jacks are associated with and nounted above the regular
multinle jacks of all switching trunks which are to be used for
coin box operation. In order to preserve the regular multi-le jack
arrangement, however, two strips of jacks and their associated
designation strips and busy signal mounting are employed for any
group of twenty switching trunks which includes one or more trunks
to be emnloyed for coin box conneetions. The arrangement of this
apparatus i s showm ciu Drawing fo. 807-90, Figure 9,

Coin box operating trunks, used in multi-office districts,
are nultipled on a five-panel basis and appear in the middle panel ‘
of each five panel section in the unper part of the answering jack
space. The coin box operating jacks and their associated busy sig-
nals and designation strip are shown ox: Drawing No. 307-90, Figure

10. The jacks and signals are mounted ten per strip unless equip=-
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i%ggeug 1, 1920,
ment conditions require the twentiy per strip arrangement.

No definite amount of space is reserved in the face .of
the board for answering jack equipment, the section veing so
arranged that nultiple jacks can be installed close to the top of
the piling blecks if necessary.

Helly strips are provided at all positions for setting
apart the different groups or classes of lines and are also in- >
stalled between the different hundreds groups of any one class of
- .lines,

The locations for the various pilot lamps and keys in
the piling blocks and gbove the multiple, as well as the lamp cap
" solers, are given for five-panel sections on the accompanying face
equipment drawings, The locations given also appIy at seven-panel
sections to the five panels furthest from the end of the switchhoard.
The ¥o, 146 type lamp socket mounting i s used for supervisors!'
pilots con additions to0 existing installations as well as on new

switchboards. |n order to avoid the necessity of moving these

mountings as the equipment grows, they should be so located initially
that the distance from the bottom of the mounting to the key-
shelf is 34 inches, 20-1/2 inches and 13-1/2 inches for the high,
intermediate and low type sections respectively,

Ticket voxes for use at No., 1 toll boards are of the
Mo, 1-4 type a.nd, unless otherwise specified, will be located at’
\the different types of positions as shown on the face eguipment
drawings. Where low or intermediate type sections are used tpe
upper part of the ticket DOXeS may be rai sed behind the bottom
of the section moulding 4f equipment conditions require.

Stile ®masing number plates of the No., 107 type are used
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-
for designatihg the multinle equipment and are provided for new
toll boards as follows:

(a) Where none of the groups of multiple lines exceeds
100 jacks per nanel: One number vnlate 18 provided on
each Stile casing for indicating the hundreds digit
applying to all of the groups in the corresponding
panel at the right.

(b) Where the switchinn trunks, or toll lines, or both, are
N_excess Ol_100_per panel: One number plate I S pro-
vided On each sf'lie casing for each hundreds group or
fraction thereof included in the switching trunk or toll
line equipment. Where a special interposition tfunk .
multiple i S located between the toll lines and the switch-
ing trunks, one number plate per stile casing is also
installed for designating this equipment.

Each stile casing number plate is |located approximately
midway between the lowest and the ultimately highest equipment
in the multiple group to which the number plate applies.

In making additions to toll boards, where the multiple
equipment i s numbéred from 0 to 99 and from left to.right across
five panels, the existing numbering arrangement should, be employed
for the addition, In such cases, each hundreds group ins designa~
ted by one stile casing number plate which is located at the left
of the first panel.

For a group of lines or trunks which is numbered from' .
zero up in a panel, the 0-19 strip of jacks and associated equip-
ment are located at the bottom of the space reserved for the group
concerned. The 0-19 strips are the first to be installed, the mule
tiple equipment growing usward. The terminal strivs on the ir];.er—
mediate distributing frame for the 0-19 lines in the_vai-ious huh; Q; “4
dreds are grouped together, the strips for the 26-39 lines are |

grouped together, etc., taus avoiding the necessity of reserving

terminal Strip space for 100 lines in each hundreds group.
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