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Lo all whom it may concern:

Be 1t known that I, Aporru C. GILGEN, a
citizen of the United States, residing in Pas-
saic, In the county of Passalc and State of New

5 Jersey, have invented a certain new and use-
ful Tmprovement in Telephone Systems, of
which the following 1s a specification.

The invention relates to that class of tele-
phone systems 1n which a central station is

ro dispensed with and each subscriber 1s enabled
to call and communicate directly with any
other subscriber on the system:.

The object of the invention is to provide a
simple arrangement of centrally - energized
15 calling and talking circuits forming a system
in wdich the necessity for complicated select-
ing devices 1s avoided fmd which shall be non-
mductw and of high e C]BDC‘;
The invention consists in the arrangement
20 of circuits and location therein of calling,
transmitting, and receiving devices by which
the above objects are attained, to be herein-
after described.
The accompanying drawing forms a part
25 of this specification and shows diagrammat-
- 1cally a system of four stations and the eir-
cuits therefor.
The stations are for convenience designated
by the numerals 1, 2, 3, and 4., from left to
30 right, and are all similarly equipped and
wired. -Stations 1 and 2 are shown as condi-
tioned for talking, and 3 and 4 are normal or
temporarily idle and conditioned for calling.
There may be any number of stations simi-
35 larly connected. Kach station is equipped
with a transmitter, receiver, call-bell, and a
return signal or alarm, which will be described
G v oy WAL
as a  buzzer” to distinguish it from the bell,
also a receiver hook or switeh and four jacks,
40 one tor each station, all of which may be of any
- ordinary or approved types. The transmit-
ters are marked A', A% A°® and A’ the re-
ceivers B’ B®, &ec., the bells C' C?, &c., the
buzzers D' D7, &c., and the hooks E' E?. &e.
45 The jacks for station 1 are marked T, F"‘ | O
and I*; for station 2 G’ G, &c., and for sta-

tions 3 and 4 H and T. with corresponding
supernumerals.

- orseriesofcells M M.

| that series,

The battery is of two cells

The negative-pole elec-
trocles of both are connected to a single wire
N, indicated by the minus sign —, and each
positive-pole electrode to a separate wire, in-
dicated by the plus sign +, such independent
wires being marked N’ and N” respectively.
A wire ¢ leads from the wire N’ at station 1
to the bell (U, and from the bell a wire ¢’ leads
to a contact-point ¢' with the hook E when
the latter is depressed or normal. A wire {’
leads from the negative wire N to the receiver
B’, and from the latter extends a wire 4° to a
contact 4, broken when the hoolk is depressed.
A wire ¢ leads from the positive wire N* to
the transmitter A’ and thence by wire ¢ to
a permanent connection with the hook.,

J', J% J°, and J* are spring contact-pieces,
one at each station in contact each with its
hook, arranged to break such contact when
the hook 1s in the normal or depressed posi-
tion and when thus broken to make contact
with the several contact-points D, D°, D', and
D° through shunt-circuits with the wires ¢’
b*, &c., such contact being broken when the
spring contact-pleces are litted by the raising
of the hooks. From each spring contact-piece
a wire K'—at station 1, for e\flmple——con-
nects to one arm of each jack ¥ ¥, &c., of
and each station is similar ly
equipped with such wires, (marked, respec-
tively, IC, K° and K*) The opposite arms
of the jacks of each series are connected to
those of all the other series bearing the same
supernumerals by line-wires 1/, | L‘, and L/

and by Wnes £ 7 £, and fL for the first
series, ¢ ", &c., f01 the second station, and
7, and 7, with same supernumerals, for sta-
tions 8 and 4, respectively, and from the hook
at each station a permanently-connected wire,
as B K, &c., leads to such opposite arm of
the jack bearing as a supernumeral the num-
ber of the station, as at station 3 the wire 0%
leads to the jack H*,

Having thus indicated the wiring and equip-
ment, 16 remains to follow the circuits under
the several conditions as developed in prac-
tice. The bell-circuit will be first described
and will be more easily followed by referring
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to stations 3 and 4 in the diagram.
station 8 to call station 4, the caller 1nserts
the plug indicated by the dotted circle at U®
into the jack H*, and thus completes a circuit
beginning, for convenience of decscnptlon., at
the positive wire N, through tht., Wlle ¢ to
the bell C' at station 4, through ¢, ¢ to hook
Y, thence through wires E°and 7' to line-wire
L* to wire A" and Jack H' at station 3, thence
by wire IC° to spring contact-piece J* and shunt
D” and buzzer D? to wire §°, between the re-
ceiver and battery, and to the negative-pole
wire N of the bhattery, thus ringing bell C*at
the called station 4 and buzzer D® at the call-
ing -station 3. The buzzers are preferably
without commutators and vibrate in unison
with the bells. 1t will be observed that a con-
nection exists between the hook E* through
the wire ¢, transmitter A*, and wire ¢ to the
wire N*: but as this is also positive and there-
fore neutral this circuit is of no effect, and
as the transmitter resistance is higher than
that of the bell there 1s no objectionable re-
verse action. The bell at the called station
continues to ring until the hook E'isreleased,
this condition being announced at the calling-
station by the cessation of the buzzer action.
If station 4 should be ""busy” and the hook
I already released at the time of call, the cir-
cuit will be incomplete at ¢, and neither the
called bell nor the calling-buzzer will operate;
but so soon as the hook E' is again depressed
by hanging up the receiver or otherwise the
called bell will immediately ring and the call-
ing-buzzer 1espond to again cease when the
called receiver i1s acain detached and hook E°
allowed to rise, thus notitying the caller that
station 4 1s ready for talking.

The talking-circuitis exemplified at stations
1 and 2. Station 1 has called station 2 by the
insertion of plug U’ in jack ¥* in the manner
just deseribed, and the hooks K" and E* are re-
leased by the parties in communication, the
bell-circuit being broken. Beﬂ‘inning at the
positive-pole wire N* through wire « at sta-
tion 1, transmitter A’ and wire «’ to hook K/,
thence through spring contact- piece J'and wire
I, through plucr U and Jack F* and wire #7
to line 17 and wire 7 at station 2, wire K.
hoolk I&%, wire 0° to receiver B, thence by wire
)* to negative wire N, thus completing the
circuit. The wire «° «°, in which the trans-
mitter A” is located, 1s ineffective, because it
leads to the wire \T’, which is also positive.
The circuit from the positive-pole wire N-
through wire ¢  and transmitter A® at station
9. through the line L° to the receiver B’ at
station 1, and negative-pole wire N 1s in all
respects similar.

The local path offered at each of the two
stations 1 and 2 from the positive-pole wire
N* through each local transmitter, hook, and
recelver to the negative-pole wire N does not
interfere with the action of the transmitter,

because although the current divides between

Supposing |

785,798

the receivers at the two talking-stations it

passes unobstructedly through the transmitter

hefore such division takes place. DBy reason
of this arrangement the transmitter 1s ren-
dered ‘“antiside tone” and capable of efficient
service in nolsy situations, as against the com-
mon arrangement in which the transmitters
and receivers are in series, the resistance of
such receivers affecting the transmission.
The transmitter at station 1 1s 1n direct series
with the receiver at station 2, with no resist-
ance in the circuit other than that of the line-
wire. The same 1s true of any two stations in
either direction. The wire leading from the
hook at each station to the correspondingly-
numbered jack is continued to the similarly-
numbered line-wire and may be a direct con-
nection between such hook and wire, omitting
such jack. The advantage in the connection
to the jack, as shown, is that by inserting the
plug in the home-station jack the subscriber
may ring his own bell, and thus test the con-
ditions at his own station.

It will be noted that the transmitter of the
transmitting-station is in series with the re-
celver at the receiving-station—a condition
conducive to the attainment of the highest de-
oree of efﬁmency

The system 1is “"non-inductive” by reason
of the normally closed transmitter-circuit, the
induced currents traversing the low-resist-
ance circuit and avoiding the higher-resistance
path—that is to say, induction is not neu-
tralized through methods of transposition
or crossing of wires, but is nullified on the
receiver-circuit, because it i1s shunted by the
low-resistance closed transmitter-circuit, as
the induced current traverses the positive pole
of the battery-circuit and through both trans-
mitters making a *‘same-pole” closed circuit.
The negative pole of the battery is similar
relatively to the receivers, although the latter
are of higher resistance than the former (the
transmitter) circuit. For the purposes of this
description I will assume that the transmitter
resistance 1s thirty ohms, the receiver one
hundred ohms, and the bell and buzzer each
two ohms. IFor example, the receiver-cir-
cuit (two hundred ohms,) as will be observed,
has a closed path along the negative battery-
wire, which places the two recelvers in series
with the negative battery- wireand the line, and
the transmitter-circuit (sixty ohms) is pamllel

with the above, but uses the positive battery-

conductor and the line and offers only about
one fourth the resistance, thus serving as a
shunt to the receiver-circult for carrying in-
duced currents.

The arrangement of the bell-circult and its
contacts with the spring contact - piece and
hook produces an automatic ringing without
requiring the holding down of a push button
or an analogous demce, and on the release of
the hook at either the called or calling sta-
tion the ringing of both bell and buzzer ceases.
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It will be understood that any number of
stations may be connected, the four shown
being selected merely for convenience of illus-
tration and deseription.

Any form of receiver-hook or suitable
switch will serve successfully and the contact-
pieces J' J7, &c., and points D’ D°, &c., may
be of any suitable construction adapted to
make and break the circuits as required.

1 claim— |

1. In a telephone system comprising a plu-
rality of stations, a battery common to all
such stations, and at each station a bell, a re-
turn-alarm, a receiver-hook normally de-
pressed, a contact - piece controlled by the
movements of said hook and arranged to break
contact with said hook and to contact with
said return-alarm when said hook is depressed
and to contact with said hook and to break
contact with said return-alarm when said hook
1s raised, and a plurality of jacks, and a call-
Ing - circuit from one pole of said battery
through the bell and hook at the called sta-
tion to a line connecting said called and call-
ing stations, through one of the jacks, contact-

‘piece and return-alarm at the calling-station,

to the opposite pole of said battery, whereby
the called bell and calling-alarm both are con-
ditioned to ring when said hooks are de-
pressed and to cease when either hook is raised.

2. In a telephone system comprising a plu--

rality of stations, lines between such sta-
tions, a battery common to all such stations,
and at each station a transmitter, receiver, re-
celver-hook, and a plurality of jacks, a talk-
Ing-circuit from one pole of said battery at
each of two communicating stations, through
its transmitter, hook, line-wire, and jacle at
one station, and hook and receiveratthe other
station, to the opposite pole of said battery.

5. In a telephone system comprising a plu-
rality of stations, a Dattery common to all
such stations, a transmitter, a receiver, re-
ceiver-hook and a plurality of jacks at each
station, a connection from one pole of said
battery to the transmitter at the talking-sta-
tion, a connection from the same pole to the
transmitter at the receiving-station, a connec-

tion from each of said transmitters to its re-

ceiver-hook, a connection at eachstation from
the opposite pole of said battery to the re-
celver at such station and from each of said
receivers to its receiver-hook, and a line be-
tween sald hooks, whereby the current through
sald transmitter at said talking - station di-
vides beyond such transmitter, one portion
traversing the line to and through the re-
ceiver at said receiving-station, and the other
portion traversing said receiver-hook and re-
ceiver at said talking-station.

4. In a telephone system comprising a plu-
rality ot stations, a battery common to all such
stations and consisting of two series of cells,
a single wire in connection with the two simi-
lar poles of both series, two independent wires,

i

3

one connected to the opposite pole of one se-
riesand the other to the same pole of the other
series, one of said independent wires serving
for the calling-circuits and the other for the
talking-circuits, a transmiitter, receiver, re-
ceiver-hook, a plurality of jacks and a bell at
each station, line-wires connecting said sta-
tions and controlled by said jacks, connections
tirom one of said independent wires to said
bells, connections from the other independent
wire through said transmitters, receiver-
hooks and line-wires to said receivers, and
connections from said bells and from said re-
celvers to said single wire, whereby the latter
serves as a common return for both calling
and talking circuits.

9. Ina telephone system comprising a plu-
rality of stations, a battery common to all such
stations and consisting of two series of cells,
a single wire in connection with the two simi-
lar poles of both series, two independent wires,
one connected to the opposite pole of one se-
ries and the other to the same pole of the other
series, one of sald independent wires Serving
tor the calling-circuits and the other for the
talking-circuits, a transmitter, receiver. re-

celver-hook, a plurality of jacks and a bell

and return-alarm at each station, line-wires
connecting said stations and controlled by said
jacks, connections from one ot said independ-
ent wires to said bells and through said line-
wires to said return-alarms, connections from
the other of said independent wires through
sald transmitters, receiver-hooks and line-
wires to sald receivers, and. connections from
sald return-alarms and from said receivers to
said single wire, whereby the latter serves as
a common return for both calling and alarm,
and talking-circuits. |

6. In a telephone system comprising a plu-
rality of stations, a battery common to all such
stations, and at each station a bell, a return-
alarm, a receiver-hook arranged to be de-
pressed by a receiver, a transmitter, a contact-
plece controlled by the movements of said
hook and arranged to break contact with said
hook and to contact with said alarm when said
hook 1s depressed, and to contact with said
hook and to break contact with said alarm
when said hook is raised, and a plurality of
Jacks, a calling-circuit completed through one
of said jacks with a called station, and com-
prising a wire as ¢' from one pole, ag +, of
sald battery to a bell C!, a wire ¢ from the
latter to contact ¢ with hook E* when said
hook is depressed, a wire E® 2* at the called
statton to a line L', thence by wire 4* at call-
ing-station to jack H*, through wire I to con-
tact-piece J°, contact D', return-alarm D? and
wire 4 to the opposite pole, as —. of said bat-
tery, a wire " at said called station from said
+Dpole of said battery to transmitter A, wire
«> and said hook E!at said called station, a
connection from wire /' to receiver B*, wire
b° and contact-point " arranged to contact
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with said hoolk B! at said called station when' substantially as and for the purposes herein 10

«aid hool is raised, a wire « at said calling- | specified. |

station from sald -+pole of said battery to In testimony that I claim the Invention

transmitter A% wire ¢ and said hook I&" at | above set torth I aflix my signature 1n pres-
¢ said calling-station, a connection from said | ence of two witnesses.

wire 0 to receiver B, wire 0" and contact- ADOLPH C. GILGEN.
point H" arranged to contact with sald hook Witnesses: | -
2 at said calling-station when such hook 18 CaarLes R. NEWMAN,

raised, all combined and arranged to serve - CHARLES R. DEARLE.
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