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THE MANUAL SWITCHING SYSTEM

1876 ~ Telephone patented by Alexander Grsham Bell.

"Gallows Frame!
Telephone
June, 1875
F'irst Electrical
Transmitter of
Speech Sounds.

Liquid Transmitter .

March 10, 1876
First Instrument to Transmit
Artlculate Speech

Connecticut; serving 21

1878 - First Switchboard installed in New Haven,
Subseribers on 8 Subscriber Lines.,

o

Fig, 1 New Haven Board 1878

SCHEMATIC WIRING DIAGRAM OF NEW HAVEN SWITCHBOARD
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Growth of Manual Switching:
1) Private Line - Two Subsets permanently connected to a pair of wires,

Station No, 2

fr
/T '
Jd—— . Private Iine

Sy

Station
No, 1.

G

2) Multi-Party Iine - Several Stations connected to the same pair of wires.
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A Station No. 3 Station No. 4

Station No. 5
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3) Several Party lLines Connected to a Switchboard located in a Central Office.
A Subscriber on one party line is comnected to a Subscriber on another party
line by an Operator et the Switchboard.

4) Two Single-Party Iines connected together by an Operator at the Central
Cffice Switchboard.

Single Party Iine— Single Party Line

Gentral Office —»




5) Several Central Offices, interconnected by Trunks, required to service
a large Exchange Area,

CENTRAL

EDGEWATER

KILDARE

MERRIMAC

v Direct Trunks Between
A1l Offices

MONROE

HYDE PARK

6) Tandem Office - A Central Office used as an intermediate switching point

Centr

for traffic between other Central Offices, and affording:

1) Economical trunking between outlying offices with
low traffic volume.

2) Alternate Routes between all Central Offices in an
Exchange Area handling overflow traffic from Direct
Trunks.

Tandem Trunk—»

Tandem Completing
Ef/// Trunk

i

Tandem Trunk
éfi; Central

Office

bt

Office —
#1

Tandenm Trunk"’)r #3

(Incoming to a Tandem

Office) Tandem Completing

Trunks (Outgoing
from a Tandem

Tandem Trunk
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7) A combination of Direct and Tandem Trunking provides the most economical
method of handling traffic between several Central Offices,

.Gentral‘
{ Office
#2

Direct Trunks

Tandem Trunk—> \\\

Tandem Completing

Trunk
e
Tandem Trunkf”;r

Tand em
Offica

Central
Office
#1

Tandem Completing

//////////// Trunks

Tandem Trunk——>\&

Direct Trunks

Central
Office
#3

SWITCHBOARD EQUIPMENT

Subscriber Lines)

and ) — appear on the UYA" Switchboard in the Originating Office.
Outgoing Trunks )

Incoming Trunks)

and ) - appear on the "B" Switchboard in the Terminating Office.
Subseriber Lines)

Originating Office Terminating Office

*B' BOARD \
Called Sub.

line

‘A’ BOARD

Outgoing Trunk —»
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"A" Switchboard Equipment
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Supervisor's Telephone Jack (1 per Section of 2 Positions)

"B" Switchboard Equipment

Subscriter Multiple
Jacks (10,000 to
10,500)

Group of 100 Jacks

Special Jacks -

(Busy Back, Trunks

to Special Operators.
ete.)

Trunk Group Lamp

Incoming Trunk
Cord (48 per
Position)

Peg Count Key (To
register number

of Calls completed
at that Position)

Operators' Telephone
Jacks (1 for
Operator on duty,

1 for Relief
Operator)

Trunk Supervisory

lLamp (Guard &
Disconnect - 1
per Trunk Cord)
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Operaters! Section
(3 Operator Positions)
Cperatorts Position

Peg Count Key (1 per Position)

Rosition Registers, operated ty Peg Count
Key - 1 Register per Position,

Cable Turning Section, where cables from the Distributing
Fremes are "turned" to permit "Fanning out" and connect-
ing to Answering Jacks, Line Lamp and Outgoing Trunk Jacks.

TAM Syitchboard Iineup




Boys were originally employed as operators;
however they would often argue with the
subscribers, and sometimes swear at theml
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Combination
Switchboard
Lineup

Combination Switeh-
board Position
Equipment —— >
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MAIN DISTRIBUTING
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Manual Central Office Terminal Room
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% - MDF - Main Distributing Frame, where outside
Lines and Trunks terminate in the Central
Office.
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- Vertical Side of Distributing Frame

Horizontal Side of Distributing Frame

3-wires

s

<«— "B" Switchboard
<— Subscriber Multiple Jack

<—+nconing Trunk Cord

AN Switchboard
*Subscriber Multi~

T,R,S)
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e N
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Other
Office
2=Wires

Note:

-ZOI-

2-wire Flameproof
Jumper

¥ ~ Subscriber Multiple

Jacks appear above the
Outgoing Trunk Jacks in

a No. 1 Combinstion Switchboard.
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Outgoing
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Relay
Rack
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ouTadivo

Subsecriber ILine has
2 appearances in
A" Switchboard

B B0ARD A BOARO

LOCATED O WRTIPLY LOGATES O |
TExL ST Mt ok i |

O
A
\ y.

Terminal Strips / N ﬁ

Protector Mountings: —

e s see sen see

S anen Protector BlockS OF . nan
et ey "Iightning Arrester" & Lo | ™
INTERMEDIAYE 0 8TROUTING Heat Coils ("Slow-Blow" M olTmBUTING
Iine Fuse)

MANUAL CENTRAL OFFICE
Cabling Between Distributing Frames and Switchboards

o

!Jliln;{‘w ‘l‘ :‘é_,_LTD - Local Test Desk, for

LU checking outside Subscriber
Iines and Trunks that are
in trouble.

Repair Service Desk, where Trouble
Record Cards are filed,

Subscribers report trouble
to Repair Service Clerk,
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METHODS OF HANDLING CALLS THROUGH
THE- MANUAL SWITCHING SYSTEM

In the Manual Switching System, Subscriber Lines are cabled to Jacks mounted
in the face of a Switchboard. Operators temporarily connect two Subseriber
Lines together to build up a Talking Path by inserting Plugs on the ends of
Cords into Jacks.

Called i
Subscriber

Calling
Subsceriber

L — Switchboard

1= Jacks assigned
according to
telephone number

Calling Cord Plug
inserted into Jack
of Called Sub.

Ansvering Cord Plug
inserted into Jack
of Calling Line

In a2 Multi-Office Exchange Area, two separate Switchboards are used:
1) The Subscriber or M"AM Switchbosard, and
2} The Trunk or '"B" Switchboard,

Completion of a Call Between Manual Offices
Squipped With No. 1 Type Switechboards

‘A’ BOARO

The removal of the Receiver from the Switchhook by the Calling Subscriber lights
the Line Lamp in front of the "A" Operator,
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‘A BOARD

mi=

LiN_E
CCT.
EQUIP'T.

ANSWERING
JACK

The "AM Operator inserts the Answering Cord Plug in the Calling Subscriber
Answering Jack.

‘A’ BOARD

UINE T
CT
EQUIF T

-The "A" Operator connects her Telephone Set to the Answering Cord by operating
the Listening Key, snd chellenges on the Line by saying, "Number, please."

LINCOLN ‘A’ BOARD
1234

The Calling Subscriber passes the Office Code (Lincoln) and the Called Sub-
scriber Number (4 digits) to the "A" Operator.
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1)

7)

OUTGOING

TRUNK—]
MULTIPLE

L7

eGP T

When the "A" Operator hears the Central Office Name or Code, she tests
for an Idle Qutgoing Trunk to the "B" Switchboard in the Called Office
by touching the Tip of the Calling Cord Plug to the Sleeve of the
Outgoing Trunk Jacks:

a) A "click" in the "A" Operator's Headset indicates a Busy Trunk.

b) No "click" in the “A" Operator's Headset indicates an Idle Trunk.

The "A" Operator 1lnserts the Calling Cord Plug into an Idle Outgoing
Trunk Jack, lighting the Calling Supervisory Lamp at the "A" Switchboard.

i

OQUTGOING
TRUNK~
MULTIPLE

CALLED
STATION

When the "B" Operator becomes Idle, the Trunk Supervisory Lamp at the "B"

Switchboard flashes 60 times per minute.

The "B" Operator's Telephone Set is connected automatically to the Incoming

Trunk Cord with the flashing Trunk Supervisory Lamp.

Two spurts of Tone (Beep, beep!) are placed on the Trunk,

Upon hearing the Order Tones, the "A" Operator repeats the Called Number,

"1234," to the "B" Operator.

The "A" Operator releases the Listening Key. (The Calling Supervisory

Lamp is still lighted,)

The "B" Operator makes a Busy Test of Subscriber Multiple Jack “1234,"

a) If the "B" Operator hears a "click" (Called Subscriber Line Busy),
she inserts the Trunk Cord Plug into a Busy-Back Jack, transmitting
Busy Tone to the Calling Subscriber.

b) If the "B" Operator hears no "click," indicating the Called Subscriber
Line is Idle, she inserts the Trunk Cord Plug into Subscriber Multiple
Jack "1234,"

Plugging up the Call extinguishes the flashing Trunk Supervisory Lamp at

the "B" Switchboard,

Ringing Current is applied automatically to the Called Subscriber Line,
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When the Called Subscriber answers (Called Handset OFF Switchhook):

1) Ringing Current is "tripped" (cut-off) automatically,

2) The Calling Supervisory Lamp at the "A" Switchboard is extinquished,
signaling the "A" Operator that the Call has been completed,

3) Talking Battery and Ground are supplied to the Calling Subscriber
by the "A" Switchboard Cord Circuit.

4) Talking Battery and Ground are supplied to the Called Subscriber
by the "B" Switchboard Cord Circuit.

L
CALLED
STATION

When the Manual Subscribers finish talking and replace their Handsets ON
Switchhook, a "double~disconnect" signal appears at the "A" Switchboard.

1) The Called Handset ON Switchhook lichts the Calling Supervisory Lamp
at the "A" Switchboard.

2) The Calling Handset ON Switchhook lights the Answering Supervisory
Lamp at the "A" Switchboard.

3) The "A" Operators takes down the Calling Cord at the "A" Switchboard,
extinguishing the Calling Supervisory Lamp and lighting the Trunk
Supervisory Lamp at the "B" Switchboard.

4) The "B" Operator takes down the Trunk Cord at the “B" Switchboard,
extinguishing the Trunk Supervisory Lamp and restoring the "B" Switch-
board to normal,

5) The "A" Operator withdraws the Answering Cord Plug from the Answering
Jack, extinguishing the Answering Supervisory Lamp and restoring the
"A" Switchboard to normal,
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NORTH

LINCOLN

‘A’ BOARO

'‘®" BOARD

-

A Call from a Subsecriber in the North Office to a Subscriber in the Lincoln
Office is completed from the North Office "A" Board to the Iincoln Office

"B" Board, as shown abovz,
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CALLED
STATION

‘8’ BOARD

4 Call from a
up on the Lincoln "A" Board and the Noxth "B" Board.
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CCl.
€QUIP'T

CALLED STATION

A Gall between two North Office Subscribers is completed through the North
"A" and "B" Boards. ]

In a small Exchange Area, a Combination Board combines the functions of the
"AM and "B" Boards: '
1) Outgoipg ‘Trunks to Toll ("long Distance") and other lLocal Offices
appear directly above.the Answering Jscks and Line Lamps.
2) Subscriber Multiple Jacks appear above the Outgoing Trunk Jacks,
3) A single Operator performs all operations in handling a Local
Call,

Completion of a Call Through a Combination Switchboard

Subscriber Multiple Jacks P
(Arranged according to Directory e
numbers) (T 7 //’

Calling Cord . ;F{

Outgoing a

Trynk Jacks—bo®

Answering Jack 4422
Answering Cord
Line Lamp

Auxiliary Lamp 70 /

Answering Supervisory Lamp — ———

Calling Supervisory Lamp

Ringing Keys (Plunger Type)
(Common or Master - W,J,R,M) A/

Iistening Key (lever Type)
(Push forward to Talk or Monitor)
(Pull back to Ring)

-~ 110 -




Steps in Completing a Call Through a Combination Switchboard
(Refer to Drawing on Preceding Page)

1) Subsecriber No, 3170 removes his Handset, lighting the Iine and Auxiliary
Lamps,

2) The Operator inserts the Plug of an Idle Answering Cord into the Answer-
ing Jack above the lighted Line Lamp, extinguishing the ILine and Auxiliary
Lanps .

3) The Operator pushes forward the Iistening Key of the selected Cord Circuit
and says, "Number, pleasel!

4) The Calling Subscriber (No. 3170) passes the Called No., "4422," to the
Operator.

5) The Operator picks up the Calling Cord of the pair selected for this call
and makes & Busy Test of the Called Subscriber line by touching the Tip
of the Calling Cord Plug to the Sleeve of Subscriber Multiple Jack 4422.
A "click" in her Telephone Receiver indicates the Called Subscriber Line
is Busy--no "elick" indicates an Idle Subscriber ILinse.

6) If the Called Subscriber Line checks Busy, the Operator so advises the
Calling Subscriber, who replaces his Handset ON Switchhook, The Operator
then takes down the connection.

7) Should the Called Subscriber Iine check Idle, the Operator:
a) If the Switchboard is equipped for MANUAL Ringing:
1) Inserts the Calling Cord Plug into Subscriber Multiple Jack
No. 4422, lighting the Calling Supervisory Lamp.
2) Pulls back on the Listening Key, applying Ringing to the
Called Subscriber Iine.
3) For a Call completed to a Multi-Party line, the Operator
depresses one of the Common or Master Ringing Keys, "W, J,
R or M," before operating the Cord Circuit listening Key
to apply Ringing.
b) If the Switchboard is equipped for MACHINE Ringing:
1) The Operator inserts the Calling Cord Plug into Subscriber
Multiple Jack No. 4422, lighting the Calling Supervisory Lamp.
2) Ringing is applied automatically to the Called Subscriber Line.

8) The Called Handset OFF Switchhook extinguishes the Calling Supervisory
lanp, signaling the Operator that the Call has been completed. In the
case of MACHINE Ringing, Ringing is tripped asutomatically by the Called
Handset OFF Switchhook.

9) The Called Handset ON Switchhook, following
completion of conversation, relights the
Calling Supervigory Lamp.

~ "Double~Disconnect!"

10) The Calling Handset ON Switchhook lights the Signal

Answering Supervisory Lamp.

e e e e e S

11) The Operator takes down both Gords, extinguishing the Cord Supervisory
Lamps, restoring the Switchboard to normal.
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