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To «ll whomv it nuay concers |

Be it known that I, CHARLES LK. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of 11li-
nois, have invented a certain new and useful
Improvement in Multiple-Switchboard Sys-
tems, (Case No. 174,) of which the following
is a full, clear, concise, and exact description,
reference being had to the accompanying
drawings, forming a part of this specification.

Heretofore it has been common to provide
in telephone-exchange systems several fer-
minals for each telephone-line in order that
the terminals may bedistributed in such man-
ner as to afford room for a sufficient number
of operators to do the work of connecting and
disconnecting the lines as directed by the sub-
seribers.

In Letters Patent No. 252,576, granted Le-
roy B. Firman January 7, 1882, is described
and claimed two or more switchboards at the
central office of a telephone-exchange system
to each of which the same telephone-lines are
connected, whereby any two of these lines
may be connected together upon either ot the
multiple switchboards. |

In my Patent No. 266,320, dated October
24,1882, I have described and claimed means
for determining at one switchboard whether

a line wanted or called for is in use or con- |,

nected at any other of the boards.
In my Patent No. 321,057, granted June 30,

1885, I have described and claimed multiple
switehboards each provided with a single

switeh for each subscriber, the switches of

each subscriber on the different boards being
connected together and the switch of the last
board being connected with the ground.

In my Patent No. 315,021, granted Septem-
ber 9, 1884, I have described and claimed the
combination with telephone-lines of test-eir-
cuits (one test - circnit for each line) and
switching apparatus whereby any test-cir-
cuit may be crossed or connected with its line,
thereby protecting a line thus crossed from
interruption. S S :

 Many variations and modifications of these
inventions have been used and patented.

In my invention herein instead of using a
single metallic socket or a spring-jack switch
in case of grounded lines, as has been usual

-

heretofore, I use for each terminal a socket !

consisting of two insulated portions. Kach
line extends from ground to one portion of
each of these terminals and passes thence
through an annunciator of, say, one hundred
ohms resistance and thence through a retarda-

tion-coil toground. Between theretardation-~

coil and annunciator of each line is provided
a branch connection which extends to the
other side of each of the terminals of the
line. The apparatus for connecting the lines
consists of pairs of flexible cords provided
with terminal plugs. A plug being inserted
in any line-terminal electrically connects the
two portions of the terminal through the me-
dium of the plug, thus shunting out the re-
sistance of the individual annunciator of the
line. Thus normally there is a bridge or cross
connection between the wire and the return-
circuit of a telephone-line, including serially
the annunciator of the line and a retardation
or a resistance coil. When connectionismade
with the line, by inserting a plug in a socket

of the line a path is closed from the line

through the registering contact-pieces of the

socket and the plug in the socket to the

bridge at a point intermediate of the annun-
ciator and impedance - coil, so that while a
shunt or short ¢ircuit is formed for signaling
currents about the annunciator the impe-
dance-coil remains in a permanently-closed
bridge of the line-circuit. This novel method
of ‘preventing the operation of the line-an-
nunciator of a line by signaling-current sent
subsequently to the establishment of connec-
tion with the line, which consists in shunting
the signaling-current from the annunciator
by means of a by-path completed in the
socket, the bridge of the circuit remaining

permanently closed, constitutes an important

feature of the present invention. This fea-
ture may of course be applied either in single
switchboards or in multiple switchboards.
In either case the usual clearing-out annun-
ciator and operator’s listening-key are con-
nected with the cireuit of the plugs to atiord
other means by which connected subscribers
may signal to the attendant. When this de-

vice is associated with lines in multiple
switechboards, in which a socket of the line
appears in each section of the switchboard,
the like contact-pieces of the sockets are con-
nected together by conductors, the circuit
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formed for shunting the annunciator being
the same as before. It becomes necessary in
such a case, however, to provide means atone
section of the switchboard whereby an oper-
ator there may test a line to determine
whether it be already in use through a con-
nection at another section of the switechboard.
The means arranged for shunting the annun-
clator serves alsoin the organization of a new
test system, which constitutes a second fea-
ture of the present invention. To this end I

- provide apparatus by means of which I am
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-goarse wire.

enabled to determine whether or not the re-

sistance of the individual annunciator is

shunted out of the circuit. This testing ap-

paratus consists, preferably, in a circuit eon-

taining a battery and buzzer proportioned
with respeect to electromotive force and am-
pere-windings, respectively,sothat the buzzer
will not respond when connected with the cir-
cult of a line so as to include the resistance
of theindividual annunciator, but so that the
bell or buzzer will respond when the resist-
ance of theannunciatoris shunted or removed
from the circuit. | |

In the drawings which are illustrative of
my invention, Figure 1 is a diagram showing
two telephone-lines each connected with three
different terminals distributed on different
switchboards and through an annunciator
and a retardation-coil to ground with the key-
board apparatus at the last board and the
testing apparatus at the first board in posi-
tion to test one of the lines. Fig. 2 is a dia-
gram 1llustrative of the circuits of one tele-
phone-line and the keyboard apparatus and
testing apparatus more in detail. Fig.3isa
detailed view of the preferable form of my
terminal. -

Like parts are indicated by similar letters
of reference throughout the different figures.

In Fig. 2 the telephone-line aisshown pass-
ing from ground at subscriber’s station ! to

the central office, where it is connected with |
one side of three different terminalsd c d,.

and thence through an annuanciatore of, say,
one hundred ohms resistance, and thence
through a retardation-coil f of, say, four hun-
dred ohms resistance to ground. Between

the annunciator ¢ and the retardation-coil f

is provided a branch circuit ¢, which extends
to the other sides of said terminals d ¢ b.
The switchman’s apparatus consists of a pair
of cords i A/, provided . with ordinary termi-
nal plugs A* 2% with a clearing-out annuncia-

tor included in circuit therewith. By means

of a keyithetelephone may be branched onto
the circuit of said cords. The usual call-
ing-keys & k&’ are also shown. The testing
apparatus consists of a eircuit /, containing a

‘battery /' of moderate size, and a buzzer 2, its

coil being provided with a few windings of
The circuit [/ is connected by

‘means of the strands of a flexible cord with
different terminals of the test-plug /5.

As shown more clearly in Fig. 3, it will be
seen that the terminal which I preferably use

consists simply of a divided tube or ring, the
different halves of the tube being insulated.
When a connecting-plug is inserted in any

socket—as, for example, in socket d—the two.

halves of the ring will be connected togutMtr,
and thus the annunciator e will be shunted
out of circuit. I make no provision for dis-
connecting the line from ground since the re-

tardation-coil 7 of each circuit is of sufficient

resistance to enable two subscribers to suc-
cessfully talk with one another when their

75

lines are connected together by a pair of -

cords and terminal plugs, or in any other
suitable manner between any two terminals
of the two lines. |
Assuming that line a is free at each of the
sockets b ¢ d, and suppose test-plug 2 is in-
serted in socket 0, it being understood that
one terminal of plug [° comes against one por-
tion or side of the socket, while the other
terminal of said plug comes against the other
portion of the socket., DBattery ! and buzzer
[* will thus be short -circuited by branch ¢
through annunciator ¢ and thence back to
terminal 6. The resistance of annunciatore
being, say, one hundred ohms, the buzzer [?
will not respond and the operator will know
that the line is free. Suppose a plug were
inserted,. say, in switch ¢ when the test were
made, the circuit of battery !’ through the
buzzer {# would then pass from one side of
socket 6 over branch ¢ as far as socket d and
thence through the medium of the plug in-
serted in socket d to line ¢, and thence back
to the other side of the socket b, thus finding
a circuit without substantial resistance.
this case the buazzer [* will respond and the
operator will know that the line is in use.
The line a is shown in Fig. 1 connected, as
heretofore described, with sockets b ¢ d, an-
nunciator ¢, and retardation-coil f. The
branch g extends also to the other sides of the
sockets d ¢ b from a point on the line a be-
tween the annunciator ¢ and the retardation-
coil f. Line m is shown connected in a simi-
lar manner with one side of each of thesockets

o p and thence through an annunciator ¢
and a retardation - coil 7, also of, say, four
- hundred ohms resistance, to ground.

The
branch s extends from a point between the

annunciator ¢ and retardation-coil r to the
other sides of switchesn o p. Linesaandm
are shown connected together through the
cords A~ h', the terminal plugs 7? 22 being in-
serted in spring-jack switeches p d upon the
last board, as shown. The annunciators q e
of the lines are thus each shunted out of cir-
cuit, annunciator ¢ by the plug A* and an-
nunciator e by the plug 7% At switech » the
plug #? is shown inserted so as to loop the bat-
tery [ and buzzer [? into the circuit formed

| by the branch s and the portion of the line m

between the socket n and the socket p. As
the resistance of annunciator ¢ is shunted

1 out of eircuit the buzzer I? will respond. If

plug /* were removed, the resistance of an-
nunciator would be brought into circuit and
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the buzzer ¥ would not respond when test-
plug # should be applied to switch n, as
shown.

My invention admits of various modifica-
tions which would readily suggest themselves
to those skilled in theart. Itherefore donof
limit myself to the constructions shown.

Having thus described my invention, 1
claim as new and desire to secure by Letters
Patent— |

1. A telephone-line extending from ground

at a subscriber’s station to the central office,

two or more multiple switchboards at the cen-
tral office and a divided terminal or ring on
each board, the telephone-line being con-
nected with one side or portion of each of said
terminals,and thence throughanannunciator
and a retardation-coil to ground, in combina-
tion with a wire branched from said line be-
tween the retardation-coil and annunciator to
the opposite side of each of said terminals
and a plug or connecting device, which, on
being inserted in any socket of the line,forms
connection therewith, and, at the same time,

shunts out the annunciator, substantially as

and for the purpose specified.

9. The combination with a battery and elec-
tromagnetic-indicating device included in the
same circuit, of a telephone-line connected
with one side of each of two or inore double
or divided terminals, and through an an-
nunciator and thence by a branch to the other
side of each of said terminals; whereby, on

connecting the different terminals of the cir-

cuit containing the battery and indicating de-
vice with different sides of any one of the ter-
minals or sockets of the line, the resistance
of the annuneciator is brought into circuit
thereby preventing the electromagnetic-indi-
cating device from responding, substantially

~as and for the purpose specified.
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3. The combination, with a e¢ircuilt connect-
ing in two branches with different corre-
sponding opposite parts or sides of two or
more terminals or sockets, of an electromag-

net included in the said circuit between the

said terminals, a connecting device or plug
for insertion in a terminal to connect the sides
thereof together and shunt out the resistance
of the electromagnet, and a testing device
consisting of a battery and responsive-signal
device in a local circuit having its terminals
adapted to be connected with the different
opposite parts of one of the circuit-terminals.

4. The combination, with telephone-lines
of two or more switchboards, sockets orswitch
terminals, one socket or terminal for each
line on each board, said sockets being divided

or in two parts, and one branch of a given |

a socket therefor and a

| line being connected with one side of the

3

60

sockets thereof, and the other branch of the

same line with the other sides of the sockets
thereof, and annunciators for the different
lines, the annunciator for each line being in-
cluded between the sides or parts of the socket
of its line, and means for connecting the dif-
ferent parts of any socket together, substan-
tially as and for the purpose specified.

05

5. The combination, with a telephone-line,

of two-part circuits or terminals therefor, on

different switechboards, corresponding sides
or parts of the different terminals being con-
nected together in series, an annunciator in-
cluded in the cireuit of the line between the
two series of opposite terminals, and a con-
necting device of lower resistance than that
of the annunciator, whereby on connecting
the two parts of any terminal together, cur-
rent sent over the line will be diverted from
the annunciator, substantially as and for the
purpose specified. -

+ 6. The combination, with a telephone-line
extending from earth at a substation to earth
at a central station, line-terminals at the cen-
tral station connected together in parallel
and an indicating device and a retardation-
coil included in the line, of circuits and con-
tact-pieces adapted to short-circuit the indi-
cating device when a connection is made to
line, substantially as specified.

7. The combination with a telephone-line
extending from a substation to a central sta-
tion, of line-terminals at the central station
upon different switchboards connected to the
line, an electric indicating device and a self-
induction coil normally in circuit with said
line, contact-pieces and circuit connections
adapted to short-circuit the indicating device
and to leave the self-induction coilin eircuit
with said line when connection is made to a
line-terminal; substantially as described.

8. The combination with a telephone-line,
plug in the socket,
of a permanently-closed bridge of the line
comprising a portion divided into parallel
branches, an impedance-coil in the undivided
portion, a signal - indicator in one of the
branches and registering switch-contacts in
the socket closed together through the agency
of the plug completing the other branch,
whereby the signal-indicator is shunted while
the impedance-coil is left in the circuit.

In witness whereof I hereunto subscribe my
name this 9th day of November, A. D. 1391.

CHARLES E. SCRIBNER.

Witnesses:

M. JEANE TALLETT,
GEORGE L. CRAGG.
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Correction in Letters Patent No, 632,067,

It is hereby certified that in Letters Patent No. 632,067, granted August 29, 1899,
upon the application of Charles E. Scribner, of Chicago, Illinois, for an improvement
in “ Multiple-Switchboard Systems,” an error appears in the printed specification
requiring correction, as follows: On page o, line 70, the word ¢ circuits 7 should read

sockets - and that the said Letters Patent should be read with this correction therein

~ that the same may conform to the record of the case in the Patent Ofhce.

Signed, countersigned, and sealed this 19th day of September, A. D., 1899.
[SEAL.] WEBSTER DAYVIS,

Assistant Secretary of the Intertor.
Countersigned :
;. H. DuELL,

Commissioner of Patents.
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