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o mZZ whom 1t may concern:
Be it known that I, CHARLES E. SCRIBNER,
a citizen of the Umtc,d States, residing at Chi-
cago, in the county of Cook and State of Tlli-
5 nois, have invented a certain new and useful
Improvement in Single-Cord Multiple-Switeh-
Board Systems, (Osse 147,) of which thefollow-

ing is a fuall, clear, concise, and exact deserip-

tion reference bsinw had to the accompany-
10 1Ing dra;wm_,k, formmg a part of th1s speciti-
catlon
My invention relates to multlple switch-
board apparatus of a telephone-exchange;
and its object is to facilitate making the con-
- 1; nections and disconnections between the va-
- rious subscribers’ telephone lines of the ex-
change. -
My invention relates more especlally to
that system of telephone:exchange in which
20 the different lines terminate each in a differ-
ent flexible cord, each cord being provided
~with a terminal plu*ﬂ
In multiple-switch-board systems as1s well
known to those skilled in the art, the lines
25 are provided each with a different switch or
terminal on each of the - multiple switch-
boards, so that each line is connected with
sevsral switches, the different switches of
each line being distributed upon -different
30 boards. The boards are preferably placed
end to end, so as to form a continuous line of
switch - boards
placed, each of the different boards is usually
termed a “section” of the multiple switch-

3¢ board. I shall, however, in my description
- speak of the diﬁerent sections as different
boards. 'The object of providing several

- switeh-boards, each with a terminal for each
of the lines, is to provide room for the sw:Ltch-

- 40 men or opemtors to work.

In the circuit of each telephone- 1me at the

central office is included an individual an- |

nunciator. These individual annunciators
~are distributed upon the différent boards so
45 that the calls of a certain group of lines will
be indicated upon one board and the calls of
another group of lines upon andother board,
and the operators at the different boards will

answer the calls of their respective groups;
5o but an operator having answ ered the call of
any pmtwulm line is enabled to make the i

When the boards are so |

| single-cord

swer them.

connection between this calling-line and the

line of the subscriber called for upon his own

board, whether the line asked for be one of
said operator’s particular group or some other
line of the exchange, since the operator has
upon her board a terminal or switch of each
of the telephone-lines.

Where the lines terminate each in a differ-
ent flexible cord and plug, all connections are
made by inserting the terminal plug of one
line into the switch of another line. This
system of making the connections 1s popu-
larly spoken of as the “single-cord system,”
as distinguished from systems in which a pair
of cords and plugs are used to make the con-
nection beftween two lines. In combining
systems with multiple-switch-
board systems the cords and plugs are dis-
tributed upon the different boards the same
as the annunciators—that i1s to say, the cords
and plugs of each group will be placed upon
the same board with the individual annun-
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clators of the same group.

The number of switch-boards required will
depend upon the number of lines in the ex-
change, the frequency of the calls, and the
ability of the operators to make the connec-
tions. The importance therefore of reduec-
ing the motions required of the operator in
receiving an order for a connection, testing
the line called for to see whether or not it is
in use, making the connection, disconnecting
the (}pemtors telephone, and signaling the
subseriber called is obvious. It is also im-
portant to provide facilities whereby one
operator who 1s not very busy may assist an
operator of an adjoining board who happens
to be receiving calls faster .than she can an-
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go
"Speaking more particularly, therefore, the

objectof myinvention is to provide apparatus
whereby the operator’s work may be made
with thte smallest possible number of motions

or steps, while at thesame time the opemtms 05
may assist one another.

Myinvention consists in a special connect-
ing-cord and plug branched from the oper-
ator’s telephone-circuit and a special ringing
key connected therewith to enable one oper-
ator to assist another.

My invention also consists in the circuits
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and combinations hereinafter desembul and | the annuneciators «® and ¢’ of the lines have

claimed.

I have shown a device which I term a
“erounding-switeh,” operated by the terminal
plug of theline in whose circuit said ground-
ing-switch is placed. This ﬂl‘OUHdll]”‘*SWltﬂ]l
is described and claimed in my Case No. 140,
Serial No. 257,081, filed December 6, 1887, for
electric 1001}—SW1teheq I have also show
herein a combined listening and ringing key
for disconnecting the operator’s telephone

and sending current to line of a subseriber |

that has been asked for. This listening and
ringing key 1s described and claimed in my
Case No. 146, Serial No. 275,747, filed June 1,
1888, for loop-keys.

My invention will be readily understood by
reference to the accompanying’ dmwmg& in
which—

IFFigure 1, Sheet 1, is a perspective view
1llustrative of one switch-board of a multiple-

w1teh-—-b0a1 d system of a telephone-exchange.
Figs. 2, 3, 4, and 5 are detailed views illus-
trative of the grounding-switch. Figs. 6 and
7 are detailed views of the combined listen-
ing and ringing keys. Ifig. 8 is a diagram
showing two telephone-lines connected with
spring-jack switches on different switch-
boards and the circuits and connections with
an operator’s outfit at the central office.

I have 1ndicated upon the switech - hoard
(illustrated in Fig. 1) spring-jack switches or
terminals for one hundred and five lines, and
haveindicated the terminal plugs and cords of
fifteen lines, together with their corresponding
Keys and annunciators.

I will consider that there are in one ex-
change seven boards in all, duplicates each of
the board 1llustrated in Fig. 1, these boards
being preferably placed end toend. KEachof
these boards would be provided with the plugs,
cords, keys, and annunciators for fifteen dif-
ferentlines,inthe manner illustrated in Fig. 1.

It will be understood that a multiple-switeh-
board system would not be required for an
exchange having only one hundred and five
subscribers, the multiple system being espe-
cially designed for large exchanges, where
more than one board is required to give room
for theoperators to work to advantage. Usu-
ally multiplesystemsarenotused inexchanges
having less than five hundred subseribers.
I have 1llustrated the smaller number of line-
terminals, in order that the drawings may be
readily understood, this number being suffi-
cient to illustrate my system.

in Kig. 1 1 have shown the terminal plug
of line 3 inserted in the spring-jack of 21
and the plug of line 12 inserted in the sprinn-
jack of 49. The terminal plug of line 3 be-
ing mserted in the spring-jack of another
line, the key « of said line will be pushed in,
so as to disconnect the telephone from cir-
cuit. In like manner keyv «” of line 12 1
shown pushed in—that is to say, in position
to disconnect the telephone from the united
circuit of lines 12 and 49.

I'he shutters of |

been restored, so that the annunciators may
serve as clemmfr-mlt signals. I have shown
the plug 0, contact—plate O’, and push-key &*
near each end of the board. 'The plugs and

" keys O 0* and their connections are a portion

of the apparatus by means of which one op-
erator may assist an operator at an adjoining
hoard. The grounding-switches are placed
under the shelf which supports the plugs
thereof and do not appear in Kig. 1.

I will deseribe the grounding-switch as
1lustrated in Figs.2, 3,4, and 5. Tig. 21is a
view from below of four grounding-switches.
Fig. 3 is a plan view thercof. Iig. 4 isa sec-
tional view on line = x of Fig. 3. Fig. 5 is a
similar sectional view showing the heel of the
plug inserted so as to form a connection be-
tween the spring ¢ and the socket ¢’. When
the heel of the plug is thus inserted, said
spring ¢ is connected with the metallic heel,
and at the same time wedged away from con-
tact with spring ¢? the rubber stud upon
spring ¢ Commgﬂ oainst said spring ¢ Said
spring c® is at the same time lifted from its
normal contact ¢>. When the vplug is lifted
from its socket, the spring ¢ closes upon con-
nection ¢® while said connection ¢? is closed
upon connection ¢’. The object of making
and breaking these connections will be ex-
plained in connection with Ifig. 8.

I will now describe the dlsconnectmﬂ; and

calling key as illustrated in FKigs. 6 and 7, in
whmh 1110* G 1s a sectional view of one of the
keys on 11110 iy 4 of Fig. 7, and Ifig. 7 a plan
view showing two ]{e}s 1 dlﬂ"erent 1)03111011%
and 1)01"[;1011% of two obher keys, all upon the
same strip.

When the wedge of insulating material
is inserted under spring ’, said spring d’ is
lifted from its connection with spring 2. It
is sometimes necessary to separate contact
from contact * and close contact ? at the
same time upon contact ®>. In order to do
this, it is only necessary to press down upon
the knob « of the key, and this may be donc
without reference to the position of wedge (.
As will be explained in connection with i 18,
S, the separation of Eapllll”‘ d’ from contact ?
(11%001111@0‘[5 the operator’s telephone from
circuit, and the closing of the connection *
with contaci d® serves to send current toline
and call the subseriber with whom connection
has been made.

Referring now to Fig. §, line 1 is shown
connected. Lhrmwh a series of spring-jack
switehes, each switeh being on a different
board, to an annuneciator f, and f1 om said an-
11111101&101 to connection d' of itslistening and
ringing key, and from thence the cireuit may
be traced to spring c of the grounding-switeh,
thence through the heel of the plug 7, inser ted
in its &,ochet and through said heel to the
socket ¢, which 18 per manently connected
with ﬂ*t*ound The circuit of line 2 may be

meed in like manner through a different
spring-jack on each of the bom*ds, and thence
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through its annunciator /£, and thence to
spring d* of its listening and ringing key, and
thence to spring ¢ of the grounding spring-
Jack, and thence through the heel of the plug
1, inserted therein, to the socket ¢’, which 1is
permanently connected with ground 1t will
be observed that line 1 is provided with a
test-wire 1* and line 2 with a test-wire 22,
the test-wires being connected to contacts ¢?
of the grounding spring-jacks, respectively,
It will be observed that the
terminal plugs ¢ and 2 are upon the same
switch-board.

The telephone %k is connected with. the
springs ¢’ of the different listening-in keys.

When the wedge d of a hstemnﬂ' in key is
ouf, as shown in Fln‘ 8, spring o’ 1ests upon
eontaet d*. 'The spring d? of each listening-

in key being connected with contact ¢ of the

grounding spring-jack of itsline, the circuit
of telephone /& will be open at said spring ¢
as long as the heel of the plug remains in-
serted in the socket. . On removing any plug
from 1ts socket the spring ¢ of the grounding
spring-jack whose plug has thus been lifted
will be disconnected from its normal ground,
and coming against spring ¢* will carry said
spring ¢* into contact with contact-point ¢3,

~as shown more clearly in Fig. 4.

30

35

40

- 'dlate]y with the tip ot phw‘ ¢ touches test-
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I will now describe the manner of making
the connection and disconnection between
two telephone-lines at the central office.
Suppose that the operator at the central
office sees the shutter /2 fall. She will imme-
diately lift plag 2, the lifting of said plug 2
bringing her telephone & into the circuit of
line 2. This circuit may be traced from the
ground through the test-battery [/, telephone
k, spring d’ of thelistening-in key of theline,
thence to the back contact d* of said listen-
ing-in key, thence to spring ¢’ of the ground-
Ing spring-jack, and thence to lme-Sprmﬂ C,
the circuit between springs ¢’ and ¢ bem?
completed through the medium of spring ¢
The telephone &£ is thus connected into the

circuit of line 2 by simply lifting the plug <.

The operator listening at telephone % receives
the order which is given, and then imme-

piece m of the spring-jack of the line called
for. Suppose that the line called for is line
1. 1f line 1 is in use or connected at any
other of the boﬂudb, this test-wire 1* will be

~ closed with line 1 in the usual manner by the

55
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insertion of the plug in the spring-jack of
the line at the board where the connection is
made. If, however, line 1 is not in use, test-
wire 1 will be open. The operator, there-
fore, listening at telephone k£ as she touches
the tip of the plug ¢ to test-piece m will know
whether or not the line is in use, since if the
line is in use her test-battery [ will be closed
throughtelephone/,and shewillheartheusual

_ehck If, however, the line is not in use, the

circuitof battel V1 will not be completed when
the tip of plug7is touched to test-piece m,and

she will therefore hear no click in her tele-

|

the call.

phone, and will therefore know that the line is

free. Having ascertained that the line is free,

the operator will insert pluginto the spring-

jackupon herboard of the line called for, thus

completing the connection. In order to sw-nal
the subscriber thus called for, she has only
to press down upon knob a of her listening-in
key,so as to close connection ? to connectlon
®, with which the generator n is connected.

gether,the operator by sunply pressing against
the knob forces wedge d under Spring d’,thus

-disconnecting her telephone from the circuit

of the two connected lines. The shutter of
annunciator i is then restored, so that.the

b
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_The two subscribers being thus connected to-
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annunciator » may serve as a clearing-out

signal. The steps of the operator in receiv-
ing a call and making a connection are thus
briefly as follows, viz: first, lifting the plug;
second, listening at the telephone to get the
order; tlmd tounhmn the tip of the pluﬂ to
the test-plece of the line wanted and at the
same time listening at the telephone; fourth,
inserting the pmw in the spring-jack of the
line Wanted fifth, pressing down on the knob
of the 118t6111110-111 key to thlow current to the
line wanted; Sl"{th disconnecting the tele-
phone, and, Seventh restoring the shutter of
the zmnunma,tm ot the calling SUbSGI iber. The

Q0

apparatus is so arranged that these steps are

performed in the quickest and most conven-
ient manner.: When the subscribers are
through talking, one orthe othersendscurrent
to the line, throwing down the shutter of the
annuneciator . The operator thereupon with-

-draws wedge d from under spring d’, so as to

listen in, and then disconnects the line, restor-
ing plug 2 toits normal positionin the socket of
its grounding spring-jack. The shutter A is
agalin restored, so as to be ready to respond
to the next signal. The plug b and cord con-
nected therewith are connected with a key b?
in the operator’s telephone-circuit.
pressing key 0° the plug b and its cord are
disconnected from the telephone k. The le-
ver b’ of the key 0° may serve as the metallic
plate 0/, which is shown in Fig. 1. Suppose
now that the operator who uses telephone
observes that an operator at an adjoining
board is receiving more calls than she has the
time to answer. The operator at telephone
k, seeing the shufter of a line on an adjoin-
ing board fall, picks up the plug of said line,
and touching it to plate or connection b’ is in
connection with the subseriber who hassentin
she may thus-receive the order of
the subscriber whose plug she has thus taken
up and proceed to make the necessary test.
This test 1s made upon her own board in the
usual manner by simply touching the tip of
plug O to the test-piece of the %punﬂ—-;]a(,k
upon her board of the line called for.
ing that the line called for is free, she at once
inserts the plug which she has picked up
from an adjoining board in the spring-jack
of the line called for. She then touches the
tip of plug b to the heel of the plug thus in-

By de-.

Find-

100

105

11O

I1§

120

125

130




10O

15

20

30

35

40

45

55

6o

05

428,698

serted, at the same fime pressing down upon y vice,and a flexible cord connected therewith to

key 6°. Current is thus sent from the gener-

“ator to signal the subseriber with whom con-

nection has been made. The plug b and key
0* may be conveniently used for testing out

the lines when for any reason such Le%ts may

be desired.
Having thus described my IHVBHUOH 1

claim as new and desire to secure by Lettels

Patent—
1. In asingle-cord switch-board system, the

combination, with a grounding spring-jack
and its plug with which it is operated, of a

listening-key and circuits conneeting them to-
gether and with a telephone outfit, contact-
points of the grounding spring-jack and the
key being connected with the circuits to con-
nect the telephone to the plug automatically
when said plug is lifted and to disconnect the
telephone from the plug when the listening-
Ley 1s operated.

2. A telephone line extending through a se-

ries of spring-jack switches distributed on
different switch-boards and through-an an-
nunciator to a listening and calling key and
thence through a flexible cord to the termi-

nal plug of the line, said plug being inserted

in a grounding spring-jack, in combination
with a telephone included in a ground-circuit

branched to the listening-key, said grounding

spring-jack operating automatically on the re-
moval of the plug to connect said telephone-

line with said telephone, and eclectrical con- |

nections, whereby on lifting said plug the tele-

phone is brought into ecircuit while the nor-

mal ground-connection of the line isat the
same time removed,  substantially as de-
sceribed.

3. A grounding spring-jack with the metal-
lic heel of the terminal plug of the line in-
serted therein to close the circuit of the line
to ground, in combination with a telephone
included in a circuit connected to spring «’

of a listening-switch and contact d* thereof to-

contact ¢’ of the grounding spring-jacl, and
springs or (301111{301,10113 ¢ ¢? of the grounding
bprm?'-;]ﬂck, whereby on lifting the plug the
normal ground of the line is m]{en off, while
the telephone 1s brought into cireuit, substan-
tially as described.

4. The combination, with a telephone in-
cluded in a ground-circuit, of a listening-in
and calling SWlLCh and a ”‘101111(111] f?"-bWﬂL]l, a

telephone- lm(,, connected Lh(}lerLh and ter-

minating in a plug ¢, normally inserted in the
grounding-switch to close the circuit of said

line to ground and to disconnect the circuit

of the telephone from said line, said normal
oground being removed and the telephone con-
nected to lineon the removal of the plug, sub-
stantially as described.

5. Thecombination,with a telephone- 11118]
e:xtcndmn* through a series of bpl‘lllg{j&@h
switches zmd an annuneiator to connections

d*of acircuit-changing device andthenceenor- |
mally byspring d”of said circuit-changing de- |

switches and

a terminal plug g, said terminal plug being in-
serted 1n a grounding-switch to close said cir-

i cuit to ground, of a branch connection bhe-

tween sald connection ¢! and spring ¢ of the
grounding-switch, and a telephone/, included
In a (,11*01111 cmmec,ted with the contact ¢’ of the

erounding-switch, whereby on taking up the

plug the normal ground-connection of the
line 1s taken off, while said telephone is

brought into circuit therewith, substantially

as deseribed, |

6. The combination,with a telephone-linel,
extending through a series of spring-jack
an annunciator to connections
(* of a circuit-changing device and thence nor-
mally by spring d? of said cir cuit-changing de-
vice, and a ﬁemble cord connected ther embh to
a terminal plug g, said terminal plug being in-
serted 1n a grounding-switeh to close said cir-
cuit to ground, of a branch connection be-
tween satd connection d* and spring ¢ of the
grounding-switch, a telephone 7%, included

i a circuit connected with the contact c?
of the grounding switeh, and the test-circuit

1* of said line connected with the test-piece
of each of the switches of the line and ex-

tending to connection ¢? of the grounding-

switch, whereby on removing the test-plug

the telephone is brought into circuit and the

test-wire connected Lo ground, substantially
as desecribed. |

7. T'he combination, with an operator’s tel-
eplione %, included in a ground-circuit, of the
metallic piece 0 in eir cuit with the 1elephone
with which piece the line-terminal plug of an
adjoining board may be connected, a flexible
branch terminating in a connecting-plug b,
and a key for clasing circuit from generator
n over said fiexible branch when terminal
plug 6 is inserted in the spring-jack of a line
wanted, whereby an operator at one board is
enabled to assist an operator at another board.

8. T'he combination, with a ground-cireuit,
including a tdephone of a ﬂeuble branch
connected therewith, the spring-jack switches
of the different 1111(,5 upon a switch-board,
and a key 0° and a generator n, 5ubstantmlly
0s de%(,l*ll)ed

0. The combination, with a telephone-line
connected withswitches distributed on differ-
entswitch-boards, of alistenine-key included
in the circuit of s: le Ime, the terminal plug of
said line 1nserted in the spring-jack of another
line, and a telephone in a cireuit branched
to the listening-key and included in the cir-
cuit of the line or disconnected therefrom ac-
cordingly as the wedge d is inserted under or
withdrawn from under spring d’ of the listen-
ing-key.

In witness whereof I hercunto subsecribe my

name this 15th day of March, A. D. 1888.
CITARLES K. SCRIBNER.

WVit-qesses: |
JHAS. C. WOODWORTI,
EORGE I°. BARTON.
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