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1% Claims.

Our invention relates to acoustic devices com-
prising a plurality of stations capable of sending
and receiving sound, but more particularly to in-
tercommunicating telephonic or radio systems in
which each of a plurality of stations can send to,
or receive from, another station the voice of the
person without the possibility of the other sta-
tions interrupting the conversation.

Heretofore intercommunicating systems have
been made in which a plurality of stations were-
wired to permit sending and receiving at each of
the stations but there was a possibility that dur-
ing a two-way conversation any of the other sta-
tions in the system could cut in thereby causing a
disagreeable interruption.
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Cne of the objects of our invention is to elimi-

nate the above mentioned disadvantage by pro-
viding an intercommunicating system comprised
of a plurality of stations each of which can send
to and receive from any other station in the sys-;

20

tem but which, when two stations are in con-

versation, automatically prevents any other sta-
tion from interrupting.

Another object of our invention is to provide an
intercommunicating system which has no bells or,
buzzers. : s

A still further object of cur invention is‘to pro-
vide a wiring system which will enable the ex-
pensive and bulky parts of an intercommunicat-
ing system to be combined and placed in a central _

out-of-the-way unit thereby reducing the size of”

the desk units and reducing the cost of the sys-
tem.

Another objeet of our invention is to provide
combined sending and receiving apparatus in a
unit and to provide a minimum of simple con-
trols to coniroel the unit,

Another object. of our invention is to provide
a wiring system for an intercommunicating sys-
tem whereby each sending and receiving unit,
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may, upon initiating a call, become a central or

master station. .

A further object of our invention is to reduce
the number of mantial operations necessary to
carry on a conversation over an intercommuni-
cating system.,

Another object of our invention is to provide an
intercommunicating system which has selective
relays common to all sending and receiving units.

In an electrical intercommunicating system
some space must be provided for the necessary
parts and it is an object of our invention to pro-
vide a wiring system which will enable many of
those parts to be placed in a convenient central
out-of-the-way location thereby reducing the size
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of the sending and receiving units which usually
are in a prominent place, as upon an office desk.

Another object of our invention is to provide an
intercommunicating system having a plurality of
voice transmitting lines all of which are short
circuited out when the system is at rest.

Another object of our invention is to provide
for breaking the short circuit on the line of the
calling party and on the line of the called party
but on no other line-when a party initiates a call.

Another object of our invention is to furnish an
intercommunicating system having a plurality of
normally disconnected transmitting and receiv-
ing stations and to provide for selectively con-
necting any pair of stations in the system and,
upon the connection of a pair of stations, to pre-
vent any.other station in the system from inter-
rupting the established connection.

Another object of our invention is to furnish a
plurality of normally disconnected transmitting
stations and to provide for connecting any sta-
tion to any other station and, by establishing
that- connection, preventing any other station
from initiating a call while that connection
exists. ) '

Another object of our invention is to provide
an intercommunicating system having a plu-

‘rality of stations capable of initiating a-call and

a one-way-amplifier and to cause the current to
flow through the one-way-amplifier in the cor-
rect direction by the selecting ability of a relay.

Another object of our invention is to provide
an intercommunicating system having a plu-
rality of stations each capable of sending and
receiving signals in which the originator of a call
need not operate a switch to control his appara-
tus to determine whether he is to send or to re-
ceive.

Another object of our invention is to provide
an intercommunicating system having a plural-
ity of stations each capable of sending and re-
ceiving vocal or other signals in which the re-
ceiver of the call operates a switch thereby con-
trolling a relay which causes his vocal or other
signal to enter a one-way-amplifier in the proper
direction to be transmitted to the party originat-
ing the call,

Still ancther object of our invention is to pro-
vide an intercommunicating system having a plu-
rality of signal sending and receiving stations
and to allow any one station to initiate a call but
once that initiating station is connected to the
called station, to prevent any other station from
initiating a call until the first connection is
broken and, upon blocking out all other stations,




to connect a one-way-amplifier to a current sup-
ply source to allow the connected parties to send
and receive signals.

A further object of our invention is to previde
an intercommunicating system which has a two-
way-amplifier.

Other objects and a fuller understanding of our
invention may be had by referring to the following
description and claims, taken in conjunction with
the accompanying drawings, in which:

Figure 1 is a circuit diagram of my invention;

Figure 2 is a circuit diagram which when com- -

bined with Figure 1 constitutes another embodi~

ment of my invention using a pole changer relay,;

and '
Figure 3 is a circuit diagram which when com-

10-

bined with Figure 1 constituted another embodi- - -

ment of my invention showing a two-way am-
plifier. -

With reference to Figure 1 of the -drawings,
_one -embodiment of our invention may comprise a
plurality of station devices {9 and 1, a plurality
of selective relays 12, 13, {4 and {5, an interlock-
ing relay 18, and station control push-button
switches 26 and 27.

‘While we have illustrated but two station de-
vices 10 and {1, it is to be clearly understood that
owr dinvention may comprise a larger number of

_station devices.
arranged to be of the same construction and may
be of the type which serves both as the trans-
mitting and receiving unit, thus eliminating the
necessity of utilizing one device for transmitting
the sound and anothsr device for receiving the
sound. In the embodiment in Figure 1, the sta-
tion devices are constructed of such parts that
they serve as a self-contained unit for sending
and receiving sound without aid of auxiliary am-
plifiers-in the sound transmitting circuits.

The illustrated relays may be of any suitable
type and may comprise a plurality of movable
contacts operated by a single armature. The sys-
tem is-arranged io be energized by means of kat-

teries 34 and 35 but it is to be understood that any . ::

other suitable source of electrical energy may be
provided. The plurality of relays may be assem-
bled in a suitable box or other container and
. placed ‘in some out-of-the-way place in a. closet
. or.store room of an office or in.any other suitable
location. ‘The station -devices 18 and {f may be
conveniently positioned near the person using the
. system. Thus, for example, in an -office system
the stations 10 and 1 may be positioned upocn
office desks in separate rooms or upon near-by
locations cenvenient for the use cof the persons.
- The push buttons €6 and 2%, while shown sepa-
rated from the station devices 18 and i respec-
tively, may be mounted in the boxes which con-
tain the sending and receiving devices. The push
buttons 28 and 49, which are utilized in con-
nection with the embodiment shown in Figure 2
of my invention, inay likewise be mounted in the

boxes or containers which house the sending and.

receiving devices 18 and 11. The lamps 30 and
31 may be arranged-to be incorporated in the con-
tainer or housing for the station devices 10-and
11, respectively. The conductors which lead from

20

Each of the station devices are..
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put terminal block 33 having a plurality of termi-
nals to which the conductors may be connected.
In describing the operation of our system, let
us first assume that the system is at rest, which
is the position shown in Figure 1 of the drawings.
Tn this pesition, the station devices 19 and {1 are
connected in a shorted circuit. The shorted cir-
cuit for the station device 10 may be traced as
follows: Beginning with the upper terminal of
the station device 10 the shorted circuit extends
throtugh conductor 52, terminal 53, conductors

‘54 and 55, movable contact 58 of the relay i3, con-

.ductor 57, movable contact 58 of the relay I5,
conductor 59, terminal 68, and conductor 61 to the
Jower terminal of the station device 13. The
chorted circuit for the station device {! may be
traced as follows: Beginning with the lower termi-
nal of the station device Il the shorted circuit
extends through conductor 40, terminal 4i, con-
ductors 42 and 43, movable contact 44 of the re-
lay i2, conductor 45, movable contact 48 of the
reiay 14, conductor 47, terminal 46, and con-
ductor 43 to the upper contact of the station
device (1. . ,

Now. let it be assumed that the person at the
station device .1l desires to communicate with
the person at the station device 15. TUnder this
assumption, it is only necessary for the person
at station 1! to depress the push buiton switch
27 and close contacts 72, 13 and 81. The de-
pressing of the push button switch 27 estab-
lishes control circuits for energizing the selec-
tive relays 13 and 4, which in turn establish
electrical contacts Tor establishing a transmitting

communicating circuit between the station device

i .and the station device 8. The control circuit
for energizing the selective relay I3 may be traced
as follows: Beginning with the battery 34 cur-

-+ _rent flows through conductors 3 and 64, mov-
40

able contact 65 of the relay 18, conductors 68, 67,
and 62, movable contact 68, the winding -of the
relay 13, conductor 69, terminal T8, conductor
11, -contacts 712 and 13 bridged by the depressed

“'push button switch ‘27, conductors T4 and 15,

terminal 16, and conductors 11 and 718 to the
opposite sides of the battery 34. The current

_for energizing the selective reiay 14 may be traced

from the battery 34 to the energized conductor
§5, as previously explained, through conductors
80 and 81, movable contact 82, the coil of the
selective relay 14, conductor 83, terminal 84, con-
ductor 85, the lamp 31, conductor 886, and con-
tacts 81 and 13 bridged by the depressed push
button switch 27 and from the contact 13 back

t0 the opposite side of the battery 34 as previous-

1y traced for the circuit which energized the re-
lay. 13. ‘The energization of the selective relays

{3 and 14 from the battery 34 by depressing the

60.

. tacts.

switch push button 27 causes the armatures 22

‘and ‘23 to be actuated which shifts the movable

contacts to the opposite set of stationary -con-
The actuation of the movable contacts
to the opposite set of stationary -contacts upon
the relays 13 and ‘14, establishes -a transmitting
communicating circuit between the station device
{1 .and the station device 18. One side of the

" transmitting communicating circuit ‘between the

‘the station devices and the associated push but- .

ton switches and lamps may be connected to a
plurality of terminals mounted upon a suitable
input terminal block 32, which may be positioned
" niear or embodied in the relay assembly unit which
is positioned in some out-of-the-way place. The

relay assémbly unit may also comprise an out- 7

70

station .device I'l and the station device 19 may
‘be traced as follows: Beginning with the lower
terminal of the station device 11 communicating
current flows through conductor 49, terminal 41,
conductors 42, 90, 91 and 54, terminal 53 and
conductor 62 to the upper terminal of the station

. device 10. The circuit thus traced may be con-

-]
W

nected to a ground 95 through conductor 92, ter-
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minal 93 and a switch 84. The other side-of the
communicating circuit between the station de-
vice {1 and the station device 10 may be traced
as follows: Beginning with the upper terminal
of the station device i1 communicating current
flows through the conductor 49, terminal 48, con-
ductor 47, movable contact 48, conductors 88
and 99, terminal 160, switch 191, conductor 102,
terminal 183, conductors 104 and 103, movable

contact 56, conductor §1, movable contact 58 of ]

the relay 15, conductor 59, terminal 60-and con-
ductor 81 to the lower terminal of the station de-
vice 18. The establishment of the transmitting
communicating circuit between the station de-
vice 11 and the station device 10 permits the
persons to communicate back-and-forth - with
each other. : - S
As previousiy explained, our system is nof lim-
ited to two station devices but may include any
number of such devices. When other station de-
vices are connected in our system, additional se-
lective relays are employed with circuit: connec-
tions passing through them in the same manner
as the circuit connections pass -through the il-
lustrated relays for the station devices 180 and
{1. In other words, for each additional station
device -added to our system, two additional selec-
tive relays of the same type as illustrated need
e added. S .
We provide in the embodiment of our invention
an interlocking relay 16 which prevents a subse-
quently operated station device from interfering
or interrupting the selected transinitiing.com-
municating circuit established by a prior operated
_station device such, for example, the station de-
vice 10, nor any newly added station device, can
not take the control away from the station device
i1, so long as the push button switch 27 is de-
pressed. The manner in which we provide for
excluding other station devices from.interfering
. with the selected transmitting .communicating
circuit established by the selective relays, is by
energizing the interlocking relay {3 upon the
closing of the contacts of the operated selective

relays which establish the transmitting com-

municating circuit between two .of the stations.
Thus, for-example, when the selective relays 13
and 14 are energized, a circuit is established for

20
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miovable contacts 61. and 65 to be shifted to the
opposite side. The shifting of the movable
contact 65 to the opposite stationary contact pre-
vents the battery 34 from being connected in
circuit relation with the selective relays 12 and
15, even though the push kuiton switch 26 may
be depressed by the person ab the station device
10.. In other words, when the person at the sta-
tion device |1 depresses the push button switch
21 and selectively energizes the relays 13 and (4,
after which the interlocking relay 18 is imme-
diately energized, then the person at the station
device 10 can not, by depressing the push ‘but-
ton switch 26, take the control away from the
station device il by interrupting the selected
communicating transmitting circuit. In this
manner, the interlocking relay 16 excludes a sub-
sequently operated station from interfering with
the selected and established circuits effected by
the operation of a prior station device. The in-
terlocking relay 16 also prevents any additional
station devices to our system from interfering
with the selected and established transmitting
communicating circuit when once established by
a person at another station device.

The purpose of the lamps 38 and 31 is to in-
dicate to the operator at each of the station de-
vices, as to whether or not another station has
been established a transmitting communicating
circuit. ‘Thus, for example, should the operator
at the station device I{ have conirol of the sys-
tem and should the cperator at the station de-
vice 10 depress’ the push button switch 26, the
lamp 30 would fail to light since the connection
ig broken from the battery 24 at the movable
contact 65. Therefore, when a person depresses

~ a push button switch at a station and the lamp

40

. energizing the coil of the interlocking relay 6.

The circuit for energizing the interlocking relay
16 may be traced as follows: Beginning with the
battery 34 current tlows through conductors 63
and 1068, the relay winding of the relay 19, con-
ductor {89 to a connection 1987 at which point
the current divides part going through the con-
tacts of the relay 13 and part going through the
contacts of the relay 14. Thecurrent which flows
through the contacts of the relay 13 may be
traced from the. connection (87 through con-
. ductors 110 and 11i, movable contact 68, the
winding of the relay i3, conductor 69, terminal
18, conductor Tf, the contacts 72 and 13. bridged
by the depressed push button switch 21, con-
ductors 74 and 15, terminal 78, and conductors
71 and 18 to the other side of the batiery 34.
The path of current flowing from the connection
187 through the contacts of the relay i4 may be
described  as follows: conductors {12 and 113,
movable contact 82 of the relay (4, the winding
of the relay i4, conductor 83, terminal 84, con-
ductor 85, lamp 31, conductor 86 to the contacts 81
and 13 and from there the current flows back to
.the opposite side of the battery 34 as previously
described. Upcn the energization of the inter-

‘50
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locking relay 16, the armature 25 causes the 78

does not light then this is an indication that
some other station has control cf the system.
When the operator at station device 11 finishes
his conversation with the operator at the station
device 18 he merely releases the push button
switch 21. Upon the releasing of the push button
switch 27 the system is again at rest. Now,
should the person at the station device 18, at
some later time, desire to communicate with the
person at the station. device i1 then the person
at the station device i0 merely depresses the
push button switch 26 bridging the contacts i1,
i18 and 119 establishing circuits from the battery
34 for energizing the selective relays {2 and 15,
which establishes a -transmitting communicat-
ing circuit from the station device 10 to the
station device 1i. The control circuit for en-
ergizing the selective relay 12 may be traced as
follows: Beginning with the battery 34 current
flows through the conductors 68 and 64, movable
contact 65, conductors 68, 89 and 79, movable
contact 88, the winding of the selective relay 12,
conductor 121, terminal {22, conductors 123 and
124, the contacts (17T and ({8 bridged by the
depressed push button switch 26, conductors 125
and 15, terminal 76, and conductors 11 and 18
to the other side of the battery 34. The circuit
for energizing the selective relay 15 may be de-
scribed as follows: Beginning at the battery 34
to energized conductor &8, as previously ex-

‘plathed, current flows through conductors 671 and
126, movable contact 121 of the relay 5, the

winding of the relay !5, conductor 133, terminal
128, conductor 128, lJamp 38, and conductor 138

_to-the contact 119 to the common contact 118

and from there the current flows back through
the common circuit as previously described to the
opposite side of the battery 34. The energiza-
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tion. of the selective relays {2 and 1§ establish
a communicating transmitting circuit from the
station device. 10 to the station device {i. The
circuit. from the upper terminal. of the station
device 10 to the lower téerminal of the station
device Il is the same as previously .described.
The circuit between the lower terminal of .the
station device 18 and the upper terminal of the
station .device . { may be traced .as follows: Be-
ginning with the lower terminal of .the station
device 19, the circuit extends through conductor
BI; terminal €2, conductor 8§38, movable contact
88, the conductors 134, conductor 88, terminal
109, switch 121, conductor £92, terminal 103, con-
ductor 134, conductor (8§, movable .contact 44,
conductor - 45, movable .contact 48, conductor 471,
terminal 48, conductor 49 to the upper terminal
of the station device 1. Upon the establishment
of the transmitting communicating circuit

through the relays 42 and {5, as just described, ;

the  person at the station. device 10 and the
person at the station device 4i may .communi-
cate with each other. Upon the energization of
the selective relays {2 and {5 and upen the actu-
ation of the armatures 2! and 24, a.circuit is
-established for energizing the interlocking relay
46 which prevents the person at .station 11, by
-depressing the push button switch 27, as well as
a person at any additionally added stations from
interferring with the circuit established by the
person .at the station (8. The circuit for ener-
gizing the interlocking relay 18 by the closing
of the contacts of the selective relays 12 and 45
may be described as follows: Beginning with the
battery 34 current flows through the conductors
63 and 198, the winding of -the relay 18, and
conductor {39 to the connection 187, at which
point .the current divides, one path extending
through conductors {18 and. 1{4, movable con-
‘tact 127 of the relay !5, the winding of the relay
15, conductor 133, terminal {28, conductor. (29,
lamp 39, conductor 138, the contacts 1198 and (I8
-bridged by the depressed push button switch: 28,
conductors {28 and 75, terminal 18 and conduc-~
tors TT and T3 to the opposite side of the battery
34.  Beginning with the connection 187, the other
path-extends through conductors {42 and 1232,
movable contact €3, the winding of the relay 42,
conductor {21, terminal {22, conducters 123 and

424, contacts {17 and 118 bridged by the depressed:

push button switch 23 and from the -cormon
contact 118 the current fows through the com-
mon ‘circuit to the opposite side of the battery,
as previously described. Upon the energization
of the interlocking relay #8,
vented from being connecied in circuit relation
with the selective reélays 13 and 14, even though
the operator at station {1 may depress the push
button switch 27. Also, the depréssing of the

push bution switches at any additionally added’

stations would prevent them from interferring
with the established .communicating. transmit~
ting circuit between the station 18 and the sta-

tion 1, so long as the operator at the stasion €.

retained the push button 2§ -depressed. ]
-Since the selective relays for the subsequently

operated stations can not be energized when a

station has control and since the de-energized

selective relays short circuit the station devices:

not in use, then it is impossible for a subsequently
operated station device to cause interference with
the prior selected station devices. The selective
relays 12, 13, i4 and 15 and the interlocking relay

tize battery 34 is pre--
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A6 may. be .surrounded by a - shield 136 which is"75
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connected to a ground 13T to eliminate static
Interferences in the communicating system. )
As explained before, in the embodiment shown
in Figure.1, the station devices 10 and 1i pro-
duce - .sufficient communicating transmitting
energy to enable communication to be. carried
.on therebetween without the employment of a
centralized amplifying device. In Figure 2, we
have illustrated an embodiment which, When
combined with the embodiment in Figure 1, com-~
prises a -complete communicating system having
-a centralized amplifier 140. The output terminal
block 33 in Figure 2 is a duplication of the ter-
‘minal block in Figure 1, but the switches 181 and
-94 -are in their open position. Thus, for example,
the-communicating current from the station de-
vice !, instead of flowing through the switch 101
-as explained in Figure 1, is caused to flow, in
Figure 2, from terminal 100 through conductors
-141 and 142, movable contact 143, and conductor
144 to the input terminal (83 of the amplifier
140, and from the amplifier the amplified current
flows from the output terminal 164 through con-
-ductor {45, movable contact 148, and conductors
141 and 148 to terminal i83 and from there to
the station device 10 as previcusly explained.
The opening of the switch 94, in Figure 2, causes
the terminal 93 to be grounded through conduc-
tor 188, terminal 159 of the ampiifier and con-
‘ductor 160 to a ground (6f which is also con-
nected to a shield 62 which eliminates static
interferences in the equipment shown in Figure 2.
The amplifier 40 is a one-way amplifier, in that
the -communicating current raust- enter the
-amplifier through the input terminal i63 and
leave. the amplifier through the terminai -164.
In-order that communication may ke carried on
between the :station device 108 aand the station
device 41 in. both directions with a one-way
.amplifier 140, we have employed a pole changer
relay 138 which provides for directing the in-
coming communicating current from either of
the two station devices 10 or i} into the input
terminal {63 of the amplifier 140. The pole
changer relay {38 is arranged to be energized
by circuits. established either by depressing the
push button switch 28 at the station device {0
or by depressing the push button switch. 29 at
.the station device I1. ‘Thus, for example, should
station device I have control of the communi-
“cating system .and desire to carry on a conversa-
tion with the person at the siation device 18,
‘then under this condition, the push button switch
21.is depressed and communicating current from
-the station 11 upon reaching the terminal 150,
- as previously described, flows through conductors
{41 and 142, movable contact 143, conductor 144
to the:input-terminal 163 and from the amplifier
140, the amplified current flows from the output
terminal 164 through conductor 145, movable con-
tact. 146, and conductors (47 and 148 to the
terminal 103 which is connected to the station
device 10, as previously described. In order that
the person at the station device 1§ may com-
municate back to the person at the station device
{1, it ds.necessary to depress the push button
switch 28 which energizes the pole changer relay
138 and causes. the armature 139 to move the
‘movable contacts 143.and 146 to the opposite set
of stationary contacts. Under the energized posi-
tion :of ‘the pole changer relay 138, communicat-
ing current from the station device 10 upon
reaching :the .terminal 183, as previously de-
scribed, flows through conductors . 148.and 150,
-~ movable ‘contact 43, conductor 144 to the input
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terminal 163 of the one-way amplifier 140 and
from the amplifier the amplified current flows
from the output terminal 164 through conductor
{45, movable contact i48, and conductors 189
and {4{ to the terminal 180 and from.there to
the station device 11, as previously. explained.
When the person at the station device 18 has
finished his message he releases the push button
switch 28, after which the person at. the station
device 1| may communicate with the person at
the station (0. The person at station device 14,
for example, cannot take the control away from
the person at station device 10 by depressing the
push button switch 2§ and thus the person at
station {1 cannot communicate with the person
at station device. 10, until the person at station
19 releases the push button switch 28, The same
conditions prevail with any newly added station
devices. In the event that the person at the
station 19 should have control of the system by
the prior depressing of the push button switch
26, then it is necessary for the person at the
station device il to depress the push button
switch 28 to energize the pole changer relay 138
to establish circuit for causing the communi-
cating current to flow in the input terminal 183
of the amplifier 140, The circuit for energizing
the pole changer relay (38 upon the depressing
of the push button switch 28 may be traced as
follows: Beginning with the battery 34 current
flows through the conductors 63 and 64, movable
contact 65, conductor 115, terminal 174, conduc-
tor 173, the coil of the relay 138, conductor 112,
terminal 171, conductor (18, terminal 169, con-
ductor 168, contacts 167 and 168 bridged by the
push button switch 28, conductor 188, contacts
12 and 13 bridged by the push button switch 27,
conductors 74 and 15, terminal 7§, and conduc-
tors 11 and 18 to the battery 34.- The circuit for
energizing the pole changer relay {38 upon. the
closing of the push button switch 28 may be
traced as follows: Beginning with the energized
terminal 174, current flows through conductor
173, the coil of the pole changer relay 138, con-
ductor 172, terminal. I7i, conductor 178, the ter-
minal 169, conductors i68 and 119, contacts 178
und 1711 bridged by the depressed push button
switch 29, conductor 176 and 124, contact 11
and !18 bridged by the push button switch 26,
conductors 125 and 15, terminal 76, and the
conductor 17 and 78 to'the battery 24.

The energization of the interlocking relay 18
also controls the: filament to the amplifier 149.
Thus, when the interlocking relay {6 is ener-
gized current from the filament battery 35 flows
through conductor 151, movable contact G1, con-
ductor [52, terminal 153, and conductor 154 to
the filament terminal 165 of the amplifier 148
and from the amplifier the filament current flows
from the terminal 159 through conductor 1585,
terminal 156, and conductors {87 and I8 fo the
opposite side of the filament battery 35. In this
manner the amplifier 140 is de-energized until
the interlocking relay 15 is energized by the
closing ‘of the contacts of the selective relays of
our system. '

In Figure 3, we show an arrangement of a two-
way amplifier (83 and 184 which obviates the
necessity of the pole changer relay 138. Thus,
for example, communicating current from sta-
tion device 1! which flows from the terminal 108
through the conductor {85 enters the inpub ter-
minal 185 of the amplifier 184 and the amplified
current leaves the output terminal 196 and flows
through conductor 186 to the terminal 103. The
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‘communicating current from station device I8

upon reaching the terminal 103 flows through
conductor 188 and to the input terminal 194 of
the amplifying device 183 and the amplified cur-
rent flows from the output terminal 193 through
the conductor 185 and to.the terminal 100 which
is connected to the station device 1. Therefore,
communication may be carried on between the
station devices 10 and !l without the operation
of the push button switches 28 and 28. The fila-
ment terminals 197 and 198 of the amplifiers (83
and 184 are inter-connected together by conduc-
tor 187 and both are connected to the filament
Pattery 35 through a conductor 182 leading to
the energized terminal 183, The ground termi-
nals 198 and 280 of the amplifiers 183 and 184
are connected together by conductor - 183 and
both are connected through the conductor 189
to the other energized terminal 156 from the fila-
ment battery 35. Both of the ground terminals

199 and 280 are connected to a ground 19!
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through s conductor 38 which is also connected
to a shield 182 to the ground. The object of the
shield is to eliminate static interferences in the
equipment. In the embodiment of Figure 3, as
just described, the amplifier (84 has the property
of amplifying the communicating current from
the station il to the station {0 and the amplifier
183 has the property of amplifying the communi-
cating current from the station 10 to the station
{1 and each have the property of selecting its
own directional current.

In our system each station device 19 and 11,
and the additional station devices which may be
added thereto, upon “initiating a call become a
central or master station and prevents any other
station in the system from interrupting the es-
tablished communicating connection. In addi-
tion, our system is completely de-energized when
at rest and thus uses a minimum of electrical en-
ergy.

While we have described our invention with a
certain degree of particularity, it is understood
that the present disclosure has been made only
by way of example and that numerous changes in
the details of construction and the combination
and arrangement of parts may be resorted to
without departing from the spirit and scope of
the invention as hereinafter claimed.

We clajm as our invention: : ,

1. An electrical transmission system compris-
ing, in combination, a plurality of station devices,
each capable of sending and receiving sound,
transmission circuit connections interconnecting
the station devices with each other, selective re-
1ay means for selecting and establishing a trans-
mission circuit connection between at least two
of said station devices, control circuit connections
for governing the selective relay means, a switch
associated with each station device for selecting
and establishing control circuit connections to
govarn the selection of the selective relay means
and the establishment of a transmission circuit
connection between at least two of said station
devices, and an interlocking relay means- con-
trolled by the selective relay means, said inter-
locking relay means governing the control cir-
cuit connections to prevent the subsequent actu-
ation of a switch at one of said station devices
from interrupting a selected transmission cir-
cuit connection established by the prior actuation
of a switch at another station device, and ampli-
fying means for amplifying the selected trans-
mission circuit in each of two directions and
means for governing the operation of the ampli-
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fying means in accord with the interlocking re-
lay.

2. An electrical transmission system compris-
ing, in combination, a plurality of station devices,
each capable of sending and receiving sound,
transmission circuit connections interconnecting
the station devices with each other, selective re-
lay means for selecting and establishing a trans-
mission circuit connection between at least two
of said sfation devices, control circuit connec-
tions for governing the selective relay means, a
switch associated with each station device for
selecting and establishing control circuit connec-.
tions to govern the selection of the selective relay
means and -the establishment of a transmission
circuit connection between at least two of said
station devices, an interlocking relay means con-
trolled by the selective relay means, said inter-
locking relay means governing the control circuit
connections to prevent the subsequent actuation
of a switch at one of said station devices from
interrupting a selected transmission circuit con-
nection established. by the prior actuation of a
switch at another station device, a two-way am-
plifying means included in the selected trans-
mission circuit. connection, and means for caus-
ing the interlocking relay to govern the opera-
tion of the amplifying means.

3. An electrical transmission system compris-
ing, in. combination, a plurality of station devices,
each capable of sending and receiving sound,
transmission circuit connections interconnecting
the station devices with each other, selective re-
lay means for selecting and establishing a trans-
mission circuit connection between at least two
of said station devices, control circuit connections
for governing the selective relay means, a switch
associated with each station device for selecting
and establishing confrol circuit connections to
govern the selection of the selective relay means
and the establishment of a transmission circuit
connection between at least two of said station
devices, an interlocking relay means controlled
by the selective relay means, said interlocking re-
lay means governing the control circuit connec-
tions to prevent the subsequent actuation of a
switch at one of said station devices from inter-
rupting a selected transmission circuit connec-

tion established by the prior actuation of a switch .-
50 ing selective relay means and interlocking relay

at another station device, amplifying means in-
cluded in the selected transmission circuit con-
nection, and means for causing the interlocking
relay to govern the operation of the amplifying
means.

4. An electrical transmission system compris-
ing, in combination, a plurality of station devices,
each capable of sending and receiving sound,
transmission circuit connections interconnecting
the station devices with each other, selective relay
means for selecting and establishing a transmis-
sion circuit connection between at least two of
said section devices, control circuit connections for
governing the selective relay means, a switch as-
sociated with each station device for selecting and
-establishing control circuit connections to gov-
ern the selection of the selective relay means and
the establishment of a transmission cirecuit con-
nection between at least two of said station de-
vices, an interlocking relay means controlled by
the selective relay means, said interlocking relay
means governing the control circuit connections
to prevent the subsequent actuation of a switch
at one of said station devices from interrupting a
selected transmission circuit connection estab-
lished by the prior actuation of a switch at an-
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other staticn device, one-way amplifying means
having input and output terminal means included
in the selected transmission circuit connection,
pole changing relay means for establishing the
selected transmission circuit connection through
the amplifying means in a direction to cause the
current flowing in the selected transmission cir-
cuit connection to enter the amplifying means
through the inpunt terminal means and leave
through the output terminal means, and means
located at each station to govern the pole chang-
ing relay means.

5. An electrical transmission system compris-
ing, in combination, a plurality of station devices,
each capable of sending and receiving sound,
transmission circuit connections interconnecting
the station devices with each other, selective relay
means for selecting and establishing a transmis-
sion circuit connection between at least two of
said station devices, control circuit connections
for governing the selective relay means, a switch
associated with each station device for selecting
and establishing control circuit connections to
govern the selection of the selective relay means

- and the establishment of a transmission circuit

connection between at least two of said station
devices, an interlocking relay means controlled by
the selective relay means, said interlocking relay
means governing the control circuit connections
to prevent the subsequent actuatlon of a switch
at one of said station devices from interrupting
a selected transmission circuit connection estab-
lished by the prior actuation of a switch at an-
other station device, one-way amplifying means

" having input and output terminal means in-

cluded in the selected transmission circuit con-
nection, pole changing relay means for establish-
ing the selected transmission circuit connsction
through the amplifying means in a direction to
cause the current flowing in the selected trans-
mission circuit connection to enter the amplifying
means through the input terminal means and
leave through the output terminal means, means
located at each station to govern the pole chang-

5 ing relay means, and means for causing the inter-

locking relay means to govern the operation of
the amplifying means.

6. In an apparatus of the character described,
the combination of a central exchange compris-

means and a plurality of station devices capable
of sending and receiving sound through said cen-
tral exchange, each of said station devices being

. normally in a shorted circuit, and means at said
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s central station adapted to select and break the

short -circuit upon at least two of said station de-
vices and establish a transmitting circuit be-
tween the said selected station devices, said means
at sald central station upon establishing the se-
lected transmitting circuit preventing a second
transmitting circuit from being made while said
selected transmitting circuit is established.

7. In an electrical system, the combination of
a plurality of station devices, each capable of
sending sound to and receiving sound from any
other station device in the system, each of said
station devices being normally in a shorted cir-
cuit, means-located at each station device for
establishing a circuit connection between a sta-
tion device and another station device and break-
ing the shorted circuits of said connected station
devices, and a central exchange for causing the
circuit connection established to exclude all other
station devices from establishing subsequsent cir-
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cuit connections in the system until the prior
circuit is interrupted.

8. An electrical system comprlslng, in combina-
tion a central exchange, a plurality of station de-
vices capable of sending and receiving sound, each
of said station devices being normally in a shorted
circuit, a sound transmitting circuit connected to
each of said station devices including a two-way
amplifying means through said central exchange,
a selecting control circuit connected to each of
said station devices, means located at each of
said station devices for selecting the control cir-
cuit to connect said transmitting circuit to any
other station device through said cenfral ex-
change and locking out all other selecting con-
trol circuits at the central exchange to prevent all
the other station devices in the circuit from being
connected to the selected stations, and means for
breaking the shorted circuits of said selected and
connected station devices.

9. In an electrical system of the character de-
scribed, the combination of a plurality of stations
including a first and a second station normally lo-
cated in shorted circuits and adapted to send and
receive signals, each of said stations being nor-
mally in a shorted circuit, circuit connections in-
cluding switch means associated with said first
station for connecting said first station to said
second station by breaking each of the shorted

circuits and by establishing a transmitting circuit 3

between them to permit said first station to send
signals to said second station, a one-way amplifier
adapted to normally receive current from the first
station and amplify same for the second station,
and means associated with said second station for
directing current from the second station through
said one-way amplifier in the proper direction
and amplify same for said first station.

10. Tn an apparatus of the character described,
the combination of a plurality of station devices
capable of sending and receiving sound, each of
said station devices being normally in a shorted
circuit, a central exchange, relays at said central
exchange for breaking said shorted circuits and
establishing a signal transmitting circuit between
said station devices, and a one-way-repeater at
said central exchange, said relays also acting to
direct the flow of current from said station de-
vices through said one-way-repeater in one direc-
tion, and to prevent the establishment of any
other signal transmitting circuit while one circuit
is made.

11, An electrical system comprising, in com-
bination, a central exchange, a plurality of sta-
tion devices capable of sending and receiving
sound, each of said station deviees being nor-
mally in g shorted circuit, a sound transmitting
circuit including means for amplifying in two di-
rections connected through said central exchange
to each of said station devices, a selecting control
circuit connected through said central exchange
to each of said station devices for breaking said
shorted circuit and establishing two selected sta-
tions in said sound transmitting circuit and for
locking out all other selecting control circuits at
the central exchange to prevent all the other
station devices in the circuit from being con-
nected to the selected stations.

12, In an electrical system of the character de-
scribed, the combination of a plurality of stations
including a first and a second station adapted to
send and receive signals, each of said stations be-
ing normally in g shorted circuit, circuit connec-
tions including switch means associated with said
first station for connecting said first station to
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said -second’ station by breaking each of the
shorted circuits and by establishing a transmit-
ting circuit between them to permit said first
station to send signals to said:second station,
a one-way amplifier adapted normally to receive
current from the first station and amplify same
for the second station, and means associated with
said second ‘station-for directing current from
the second station through said one-way amplifier
in the proper direction and amplify same for said
first station, said switch means also operating
means to prevent the subsequent actuation of a
switch at one of the other of said plurality of
stations from interrupting the circuit between the
said first and second stations.

13. In an electrical system of the character de-
seribed, the combination of a plurality of stations
including a first and a second station adapted-to
send and receive signals, each of said stations
being normally in a shorted circuit, circuit con-
nections including switch means associated with
said first station for connecting said first station
to said second station by breaking each of the
shorted circuits and by establishing a transmit-
ting circuit between them to permit said first
station to send signals to said second station,
amplifying means included in the transmitting
circuit and means for causing said switch means
to govern the operation of the amplifying means.

14. In an electrical system of the character de-
scribed, the combination of a plurality of stations
including a first and a second station adapted to
send and receive signals, each of said stations
being normally in a shorted circuit, circuit con-
nections including switch means associated with
said first station for connecting said first station
to said second station by breaking each of the
shorted circuits and by establishing a transmit-
ting circuit between them to permit said first
station to send signals to said second station, a
two way amplifying means included in said trans-
mission circuit and means for causing said switch
to govern the operation of the amplifying means.

15. An electrical system comprising, in com-
bination, a plurality of station devices nor-
mally in shorted circuits, @& = plurality of
relay means located at a central exchange spaced
from said station devices, a sound transmitting
circuit including means for amplifying in two
directions connected through said central ex-
change to each of said station devices, a selecting
control circuit connected to said relay means and
to said station devices for actuating said relays
to break said shorted circuit and establish two se-
lected stations in said sound transmitting cir-
cuit, the actuation of said relay means locking
out all unselected control circuits at the central
exchange to prevent the unselected station de-
vices from interrupting the selected station de-
vices.

16. An electrical transmission system compris-
ing, in combination, a plurality of station devices
normally in shorted circuits,; transmission circuit
connections interconnecting the plurality of sta-
tion devices with each other, first relay means
for establishing a transmission circuit between
two selected station devices and breaking the
shorted circuits of said selected and connected
station devices, second relay means for prevent-
ing the interruption of the established transmis-
sion circuit, amplifying means in said transmis-
sion circuit, and means for causing said second
relay means to govern the operation of the ampli-
fying means.

17. In an electrical system, the combmatlon of
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a plurality of station devices, each- capable of

sending sound to and receiving sound from: any
other station device in the system, each of said
station devices being normally in a shorted cir-
cuit, means located at each station device for
governing the establishment of a circuit. connec-
tion between a station device and another station
device and the breaking of the shorted circuit of
said connected station devices, a central exchange

having means. for causing the -circuit. connection
established to exclude all other station devices
from establishing subsequent. eircuit connections
in the system until the prior circuit is interrupted
and grounded shielding means around the said
central station to reduce the static interference
in the said system.
- LUKE C. CAVANAUGH.
H. VERNON ROOHK.



