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UNITED STATES

Patent OFFicr,

ALFRED GRAHAM, OF T.ONDON,

ENGLAND.

TELEPHONMNE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 568,920, dated J uly 14, 1896.
Application filed May 38,1884, Serial No, 509,951, (No model)

To all whom it muay concern:

Be it known that I, ALFRED GRATAM, a
subject of the Queen of Great DBritain, resid-
ing at London, England, have invented a cor-
tain new and uscful Improvement in Tele-
phone Systems, of which the following is :
specification.

The object I have in:view is a simple and
effective arrangement of telephone-cirenits,
whereby loud- spewkm apparatus can be em-
ployed, doing away with the neeessity of call-
bells, &e.

My object further is s 10 provide a system of
this character capable of connceting together
a number of stations, so that 111010 may be
intercommunication without the neoesan of
an exchange or similar switchboard, and at
the same time giving the ad\"mhrres of an
exchange system with one te]ophon(, on cach
line, in the ability to cstablish communiea-
tmn between any two stations without dis-
turbing the apparatus at other stations and
without the possibility of the conversation
being overheard at other stations. This 1
accomplish by placing the telephone-receiver
of cach station in au independent cireuit
which extends to one or more other stations
in the system, so that the transmitter at any

station maybg connected with any one of the

receivers without passing throuyh the re-
ceiver of any other station. ' Each receiver
being ih an independent circuit, there will
be connected with this circuit when in opera-
tion only the transmitter and receiver and
the battery to supply the current. This cna-
bles the effective employment of loud-speak-
ing telephones, so that no call-bells are re-
quired.

In a system in which only two stations are
employed there will be an independent wire
for each receiver, and the transmitter at one
station will be connected with the receiver

~ at the other station through this wire.
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In a system employing more than two sta-.

tions the transmitter at each station will be
connected with a switch-arm by means of
which it can be connected to any one of the
receiver-wiresof the system. The apparatus
may also be provided "at each of the two or
more stations with a silent receiver which
may be used in earrying on the conversation
if it is not desirved that it should be over-

1 heard by other persons

1 Tig.

in the same roon..

This silent receiver may be hung on a switeh-
arm which will maintain the loud- -speaking
recelver normally in cireuit by the weight of
the silent reeeiver, but which will throw the
lond- -speaking receiver out of cireuit and the
silent receiver into eircuit when the silent
receiver is removed from the switch-arm.

In the accompanying drawings, forming a
part hereof, Figure 1 is admnmm of a system
of Iour siatxons embodymv my invention.
2 is a similar diagram showmd the em-
1)103 mcnt of one b%ttel y to work all the lines.
Fig. 5 is a view of the 51mplest form of the
m\'entlon lustrating two stations. Fig. 4
shows the emplovmenb of the silent 1ec-e1\'e1

Referring to Big. 1, A, B, C,and D are four
line-wires with w ]nch are connected receiv-
ing-telephones @ & ¢ d. These receivers are
cornec’red with the wires at the stations 1, 2,
3, and 4, to which all the wires run. A com-
mon 1e1:u1 n-wire E conneets all the receivers
together. At the four stations are telephone-
transmitterse. These areconnected through
novmally open cireuit-controllers £ and bat-
teries g to the commen return-wire E. The

other wire from each transmitter is connected.
to a swinging switch-arm 7, whose free end 3

is adapted to be moved into ronnection with
any one of three contacts. These contactsat
each station are connected Ly wires with the
three line-wires to which the receivers of the
other stations are eonnected. The contacts
at each station are numbered on the board on
wliich they arve mounted with the numbers of
the other stations, asshown. Thus the trans-
mitter at station 1 can be connected with the
receivers of stations 2, 8, and 4. The trans-
mitter at station 2 can be connected with the
receivers of stations 1, 3, and 4, and likewise
with the other stations.

In Fig. 1 stations 2 and 4 are connected to-
gether and stations 1 and 8 may e consid-
ered as notin use. The operator at station
2 talks over the line A to the receiver at sta-
tion 4, while the operator at station 4 talks
over the line C to the receiver at station 2.
When the conversation is completed, the
switches may be left as they were in use.
When onc user desires to call up another, he
throws his switch-arm % onto the button Dear-
ing the number of the other station. Hethen
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closes the circuit-controller £, which produces

-a sound in the receiver of the station being

called. IIe then calls through his transmit-

. ter, giving his name ornumber, and the loud-
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speaking receiver may be heard by the per-
son at the other station, who then moves his
switch-arm onto the contact for the station
whieh is calling him, and the apparatus will
e ready for the commencement of conversa-
tion. : ,

Since the receiver at a station is connected
to its own independent wire and cannot be
connected to any other receiver-wire, the con-
versation cannot be overheard.

In Fig. 2 the same arrangement is shown as

in Fig. 1, except that in place of a single re-
turn-wire E, two return-wires I F are em-
ployed, and a single battery (+ is placed be-
tween the two return-wires, which answers
for all the stations.
. In Fig. 3 a simple system of two stationsis
shown. Two balteries are shown in the fig-
ure, but a single battery placed in the com-
raon return may be employed. In the oper-
ation of the apparatus, each cireuit will con-
tain only a transmitter, receiver, and the op-
crating-battery, and with transmitters and
receivers adapted for the purpose loud talk-
g can be seeured.

In Fig. 4 the addition of the silent receiver
is shown. This receiver (shown at I)ishung
upon a switch-hook K, playing between two
contacts 2 k. When the silent receivers are
hung upon their hooks, the switch-arms will
rest on the lower contacts 4, and the loud-
speakingreceivers will be in eircuit; but when
the silent receivers are removed from the
hooks, the switch-arms will move to the up-

‘per contacts k, opening the circuits through

theloud-speaking receivers, and closing them
through the silent receivers,

It is evident that the silent receivers may
be used in systems having any number of sta-
tions, and it is also evident that my system is
applicable to any number of stations for which
it may be found practicable to runindepend-
ent wires. .

The system is especially adapted for use in
factories, houses, hotels,offices, &c.,whereitis
desired to connect together a number of sta-
tions ‘or in small towns where the expense
of a local exchange may be advantageously
avoided.

Forms of a transmitter and receiver well
adapted for use with this system and capable
of producing loud and clear articulation are
deseribed in applications for patents of even
date herewith, Serial Nos. 509,950, 509,951,
and 509,952, but since otherinstruments may
be used, I do not wish to limit this invention
to the particular forms of instruments de-
Seribed in such applications.

‘What I claim as my invention is—

1. Inatelephonesystem having twoormore
stations, the combination of independent re-
ceiver-circuits, a talking-receiver at cach sta-
tion connected permanently with its partic-
ular receiver-circuit, a talking-transmitter at
each station adapted to be connected in cir-
cuit with any one of the receiver-cirenits of
the distant stations, and a return-circuit or
ground connected between the transmitter

.and receiver at each station, substantially as

set forth.

2. In a telephone system having three or
more stations, the combination of a separate
line-wire for the receiver of ‘each station, ex-
tending to two or more other stations, and
having a talking-receiver connected perma-
nently therewith, with transmitters at the
several stations, a switch at each station for
connecting the transmitter of that station
with the receiver-wire of any other station,
and a return-cireuit or ground conneeted be-
tween the transmitter and receiver at each
station, substantially as set forth.

3. In a telephone system having three or
more stations, the combination of a separate
line-wire for the receiver of each station, ex-
tending to the two or more other stations, and
having the talking-receiver connected perma-
nently therewith, with transmitters at the
several stations, a switch at each station for
connecting the transmitter of that station
with the receiver-wire of any of the other sta-
tions, a normally open cireuit-closer in the
transmitter-circuit at each station, and a re-
turn-circuit or ground connected between the
transmitter and receiver at each station, sub-
stantially as set forth.

4. Inatelephone system having twoormore

‘stations, the combination of independent re-

ceiver-circuits, a talking-receiver at each sta-
tion connected permanently with its partic-
ular receiver-circuit, a talking-transmitter at
each station adapted to be connected in civ-
cuit with any of the receiver-circuits of the
distant stations, a wire common to the talk-
ing-receivers, a wire common to the talking-
transmitters, and a battery connecting said
wires, substantially as set forth.

5. Inatelephonesystemhaving twoormore
stations, the combination with independent
receiver-wires and loud-talking receiverscon-
nected with such wires, of silent receivers at
such stations and a switch at each station for
substituting the silent receiver for the loud-
talking receiver in the cireuit, substantially
as seb forth. '

This specificationsigned and witnessed this

-25th day of April, 1894.

. ALFRED GRAHAM.
Witnesses:

EUGENE (CONRAN,

W. PELZER.

3o

85

qo

25

00

105

110

115



