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To all whom it may concern:

Be 1t known that we, HORACE H. ELDRED
and GEORGE F. DURANT, citizens of the United
oStates, residing, respectively, in the city, coun-
ty, and State of New York, and in the city and
county of St. Liouis, in the State of Missouri,
have invented certain new and useful Improve-
ments in Telephone-Exchange Systems and

Apparatus, of which the followmn 1S 2 Speci-

1o fication.
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Qur invention relates to a method of inter-
communication known as the¢ district” or“‘ ex-
change” telephone system ; and 1t consists, 1n
general, cf a central or exchange station which
is connected with a number of sub-stations by
means ot telegraphic or telephonic lines ra-
diating therefrom, these latter being so organ-
1zed and errenﬂed that any two of the sub-
stations may be placed, at @ moment's notice,
in direct telegraphic or telephonic communi-
cation with each other by the act of an attend-
ant at the central or exchange station, who,
upon being notified to do so, connects together

the two lines leading to the respective sub-

statlons, so that they are enabled thereafter to
communicate with each other directly.
Ourinvention consists, first, in the combina-
tion of aseriesof telephone-lines radiating {from
a central station to a corresponding number
of sub-stations with a series of spring-jacks,

one for each line, which are all arranged to be

normally in contact with an earth-plate com-
mon to all the said lines, and a flexible con-
necting conductor provided with wedges atits
ends, which wedges are taced on their opposite

sides with conducting and insulating material,

respectively; second, in a flexible conductor
for connecting two lines of theseries together,

each of the terminals of said conductor being
provided with a wedge whose opposite sides |

are faced with conducting and insulating ma-
terial, respectively; third, in the combination,
with fm series of telephone lines, sub- smtmns
and a central or district station, of an ‘ld
ditional series of spring-jacks, one for each line,

whereby two lines may becoupled togetherand

a telephone inciuded in the coupled circuit at
the central office at pleasure.

e ,
.

“passes first through a signal-box, «,
struction of which will be hereinafter more

- In the accompanying drawings, Fi gure 1 is

a theoretical plan, showing the generel ar-

rangement of our lmproved system; and Hig.

2 is a sectional view of the device for ma,kmg
the connections at the switeh.

In Kig. 1 I have shown, for illustration, a

central exchange or station having three in-

dependent lines connecting with an equal num-.

ber of sub-stations, one of which latter, desig-
nated as “sub-station A,”is shownin the draw-
ing. The others, whatever their number may
be are all arranged in precisely the same man-
ner as the one shown.

1t may be remarked that any convenient
number of lines connecting with different sub-
stations may be grouped together in one cen-
tral or exchange station, according to the re-

-quirements of theservice. At eachsub-station
—as, for example, at A—is placed a signal-

box, a, which 1s provided with an ordinary mag-
neto-electric generator, which may be oper-

ated by turning a crank, &, and alarm-bell r,

operated by an electro-magnet, a telephone, ¢,
which i1s preferably of such construction that

it will serve equally welleither for transmitting

or for receiving, and a switch, s, for throw-
ing the signaling apparatus or 'the telephone
into connection with theline at pleasuare. The
construction and arrangement of this portion
of the apparatus are well known, and therefore
require no detatled deseription.

The apparatus at each sub-station is con-
nected in the usual manner, by a wire, 2, with
the earth at L, and .also, by means of a line-
wire, 1, with the central or exchange station.

Upon entering the central station the circuit
the con-

fully described, and thence to the switch S,
which consists of a row of ¢ spring-jacks,” J/,
J2, and J3, which press firmly against a metdl
110 baror plate, e.the latter being connected by
a wire, w0/, with the earth at E’.  Ilach spring-
jack is connécted with one of the lines leading
to the several sub-stations, and the several
spring-jacks may be conveniently designated
by the namber which serves to -distinguaisi
that line, as in the drawings,
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The device which we prefer to employ for | The operation 1s as follows: If a person at

coupling the different lines together in pairs
for direct communication, consists of a tlexi-
ble insulated conductor or switeh-cord, M, pro-
vided with wedges N N’ at each extremity.
The construction of these wedges and the man-
ner in which they are applied to the switch
may be best seen in Fig. 2, which represents

sub-station A desires to speak with another
sub-station—upon the wire 3, for example—he
transmits a signal to the central station by 7o
turning the crank %, which operates the mag-
neto-generator. The current produced by this
operation traverses the line 1, and, passing
through the magnet i at the central station,

a sectional view of one of the spring-jacks of | causes the numeral 1 to be exhibited, as shown 735

the switch with the wedge inserted therein in
order to make a connection between one of the
lines and the connecting conductor.

D, Fig. 2,is a slab of wood or other non-con-
ducting material, to which the parts of the
switch are secured. The spring-jack.J is fixed
at its upper extremity to a metallic block
mounted upon the slab D, and by means of
a sunitable binding - screw is electrically con-
nected with the wire 1, coming from the line
through the signal-box. The earth-plate ¢ 1s
common to all the spring-jacks in the series,
and is connected with the earth by means of
the wire 20/,

The spring-jack J’ is normally kept firmly
in contact with the earth-plate ¢ by 1ts own re-
giliency, or by means of a spring.

The wedge N has one face, 7, of metal, and
the other face, n’, of non-conducting material,
the former beingelectrically connected with the
flexible insulated conductor M. When, there-
fore, the wedge is inserted beneath the spring-
jack, as shown in Iig. 2, the previously-exist-
ing connection between the line-wirel and the
earth-wire 20’ is interrupted, and the former is
placed in connection through the metallic face
n of the wedge with the conductor M; but if
the wedge be withdrawn the line is antomati-
cally and instantly restored to its normal con-
nection with the earth.

The interior of one of the signal-boxes 18
shown at ¢/ in Fig. 1, the front of the case be-
ing broken away for that purpose. An ordi-
nary magneto-electric generator,y,isprovided
with a crank, &/, by which it may be operated.
In the upper part of the box is placed an
electro-magnet, 4, with a polarized armature,
which is arranged to release a drop, x, and thus
display the designating number of the line
with which it is connected. The line-wire, en-
tering the box at the binding-screw at the
lower right corner, passes through the annun-
ciator-magnet 7, and then through the gener-
ator ¢, from which it goes to a spring-jack, )’
and thence by a wire, 1, to the spring-jack J’
of the switch S. The arrangement in the sig-
nal-boxes I’ and ¢’ is precisely thesame as that
just described, and may be repeated for any
convenient number of lines.

T is a telephone for either transmitting or
receiving oral messages, which is connected
by flexible cords with the wedge w, which con-
sists of two flat pieces of metal separated by a
strip of insulating material, by inserting which
into the spring-jack, j/, % or j° the telephone U
may be placed in the circuit of either one of
the corresponding lines at pleasure.,

in the drawings, and then goes to the earth at

I’ through the spring-jacks jand J’. Theap- .
pearance of the numeral 1 notifies the attend-
ant that the sub-station on that wire desires

to communicate, and he first answers the call 8c
by means of his magneto-transmitter &', which
rings the bell » at the sub-station, and then
inserts the wedge u in the spring-jack ),
which puts the telephone T in circuit and en-
ables him to converse with the person at A, 8g
who has meanwhile put his own telephone ¢
into ecircuit by turning the switch 5. Upon
learning that a connection with No. 3 1s de-

sired, the attendant takes the flexible con- \
ductor M and insertsone of its terminal wedges go
in the spring-jack J’, and then signals the ;

sub-station upon line No. 3 in the usual man-
ner. Upon receiving a response he inserts
the other terminal wedge in the spring-jack
J3, thus coupling the two lines together and g
disconnecting them from the earth. DBy means

of his own telephone, T, which is, of course,
still in circuit, he informs the person last
called who his correspondentis, and may then
withdraw his telephone, leaving the two sub- 100
stations in direct communication with each
other and wholly disconnected from the earth

at the central station.

It is preferable, although not absolutely es-
sential, that some device should be provided rog
for shunting the magneto-generators out of
the circuit, except at the time when they are
in actual use. A simple spring cut out will
serve the purpose perfectly well.

We claim as our invention— 110
~ 1. The combination, sabstantially as here-
in set forth, of a series of telephone-lines ra-
diating from a central or exchange station to
and connecting with a corresponding number
of sub-stations, a series of spring-jacks, one 113
for each line, which are normally held 1n con-
tact with an earth-plate common to all the said
lines, and a flexible connecting conductor, pro-
vided at each end with a wedge, having one of
its faces of conducting and the otherof insulat- 120
ing material.

2. A flexible connecting conductor, con-
structed substantially as described, having
cach of its terminals provided with a wedge,
each of said wedges having one face of con- 123
ducting and the other of insulating material,
as set forth. |

3. The combination, substantially as here-
in set forth, of a series of telephone-lines ra-
diating from a central or exchange station to 130
a corresponding number of sub-stations, a se-
| ries of spring-jacks, one in each line at the
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central station, for the insertion of a tele- ] Signed by us this 14th day of April, A. D.

phone, and a second series of spring-jacks,one | 1880.

in each line, for the insertion of one terminal . HORACE H. ELDRED.

of a flexible connecting-cord, whereby any two GEORGE F. DURANT.
¢ lines may be coupled together and a telephone Witnesses : |

included in the circuit at the central station - MiLLER C. EARL,

at the same time. | WM. ARNOUX.
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