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. The present invention relates to intercom-

munication systems and particularly to tele-

phonic communication systems comprising a

plurality of remotely located stations, each sup-
5 DPlied with suitable voice receiving and transmit-
ting means, and means for amplifying fluctua-
tions in electrical current created in the trans-
mitting means, ° '

One of the primary objects of the present in-
vention is the provision of a communication sys-
tem comprising a number of remotely located
stations, each including amplifying means and
a pair of loudspeaker units of the permanent
magnet type, of which one is used as a transmit-
ter and the other as a receiver, in which feed
back between the receiving and: transmitting
means is substantially eliminated.

A more specific object of the invention is to
decrease the feed back when both loudspeaker
units at each station are used by reducing the
output of the receiver so that less sound energy
is transmitted from the latter to the transmitter
upon establishment of two-way communication.

A further objeect of the invention is to reduce
the feed back by placing resistances in series
with the receiver loudspeaker units upon es-
tablishment of two-way communication, and to
accomplish this without disturbing the imped-
ance match between the output transformers of
the amplifiers and the receiver circuits which in-
clude the aforementioned receiver loudspeaker
units and resistances.

A further object of the invention is to provide
a multiple station intercommunicating system of
the™ type described above with control means
having a normal position in which the “B” sup-
ply to the amplifier is cut off and the output ter-
minals of the latter are short-circuited to pre-
vent amplification of any extraneous electrical
1) disturbances that might be impressed across its

input terminals and at the same time avoid un-

desired clicks.
A further object of the invention is to provide
an intercommunication system that can be se-
3 lectively operated to obtain full two-way com-
munication at reduced volume without manipu-
lation of switches after the selection is made or
operated to obtain similar resuits at one station
" at full volume, and a system in which this selec-
tion can be made in a simple manner.

Other objects and advantages of the ‘present
invention will become apparent from the ensuing
description, in the course of which reference is
had to the accompanying drawing, the single
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figure of which represents schematically one em-
bodiment of the invention.

Referring now to the figure, reference nu-
merals | and 2 indicate two stations of a mul-
tiple station intercommunication system. These
stations are located remote from each other and
from the remaining stations of the system which
have been omitted from the figure for the pur-
pose of simplicity and brevity, but which are
provided with apparatus identical to that found
at the illustrated stations.

The stations are provided with amplifiers i
and §2, voice receiving means 13 and (4, and
voice transmitting means i5 and 16, respectively.
These are identical in construction and prefer-
ably are loudspeaker units of the permanent
magnet type now commonly utilized in systems
of the type to which the present invention per-
tains.

The communication circuits and the supply of
power at the two stations are controlled by com-~
bined power and cominunication control switches,
17 and 8.  These switches are multi-pole, multi-
position switches constructed and arranged in
the various circuits in such manner that they
occupy a normal position in which the sta~-
tions are conditioned for reception of a call
and the amplifiers de-energized and are operable
to a plurality of displaced positions. They are
operable to a first displaced position in which
the stations are conditioned for transmission,
and from which position they are returned to
their normal position by suitable biasing means,
to a second displaced position in which the sta-
tions are conditioned for transmission at full
volume and reception at reduced vblume, and to
a third position in which the stations are con-
ditioned for both transmission and reception at
full volume. When switches at two stations are
operated into their second displaced positions, in
which they are adapted to remain until manually
operated to another position, two-way communi-
cation may be carried on between stations with-
out further manipulation of switches. When the
switch at one station is operated into its third
displaced position that station is conditioned for
reception and transmission at full volume, but,
in order to prevent feed back it is necessary for
the switch at another station to be operated in
such manner as to render ineffective either the
receiver or transmitter, depending upon the di-
rection of communication. The switch con-
struction and circuit ' arrangement -whereby
these various conditioning operations are effect- 55
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2 .
ed and the advantages thereof are described
shortly.

To enable operators at each station to com-
municate with any or all of the remaining sta-
tions to the exclusion of unselected stations,
there are provided a number of independent in-
ter-station conductors equal to the number of
stations, a single common conductor, and a sta~
tion selector. In the figure, where inter-station
conductors 21 to 24, inclusive, have been illus-
trated, conductors 21 and 22 are the inter-sta-
tion conductors associated with stations { and 2,
respectively, while the others are associated with
stations not shown. The common conductor, in-
dicated by reference numeral 28, is grounded and
extends to all stations as do the other inter-
station conductors. The selector means are in-
dicated by reference numerals 26 and 27 and the
former, which is located at station I, consists of
a plurality of switch blades 28 to 30, inclusive.
These blades are adapted to be actuated into
engagement with contacts connected by con-
ductors 32 to 34, inclusive, to inter-station con-

ductors 22 to 24, respectively. The blades are all -

connected to a common conductor 386 leading to
the power and communication control switch 17,
which is adapted selectively to connect the con-
ductor to the output of the amplifier in a manner
hereinafter described.

The amplifier 11 at station | may be of any
well-known type comprising one or more stages
of audio amplification and is preferably provided
with transformers having input and output coils
371 and 38, respectively, each of which has one
terminal connected to the common conductor 25.
It should be understood that other forms of input
and output connections may be utilized in place
of the coils illustrated.

The power and communication control switch
consists of four blades 41 to. 44, inclusive, all
mechanically interconnected for simultanecus
operation and biased from its first displaced posi-
tion to its normal position, corresponding to that
indicated, by spring #5. The switch is operable
to two other displaced positions in either of which
it is adapted to remain until manually operated
therefrom.

The amplifier is supplied witls power from a
suitable source (not shown) and according to
the present invention the cathodes of the vari-
ous amplifier tubes are continuously heated to
condition the amplifier for instantaneous opera-
tion while the operativeness of the amplifier is
controlled by controlling the “B” supply. The
“B” supply is controlled by switch blade #1 which
is normally in circuit opening position, thereby
cutting off the “B” supply to the amplifier and
effecting not only a saving in power but also
preventing amplification of undesired local elec-
trical disturbances. In each of the three dis-
placed positions, of which the first is below the
normal one and the other two above, the “B”
supply circuit is completed through conductors
41 and 48. ‘

The voice coil of transmitter 15 is perma-
nently connected to the input of the amplifier
while the connection of the voice coil of receiver
13 to the inter-station conductor' 21 associated
with station | is controlled by switch blade 42.
In the normal position of the blade the voice
coil is connected directly to the inter-station
conductor 2{ through conductors 53 to 56, inclu-
sive, so that station | may be called by any of
the other stations in the system. In the first
displaced position of blade 42 the connection of
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the receiver to the inter-station conductor is
broken. This position is termed the “talking”
position in which the station is conditioned for
transmission alone.

In systems comprising both receivers and
transmitters at each of a plurality of stations,
there is a likelihood that acoustic feed back with
its attendant howling will occur. "This is par-
ticularly true where the receiver is of the loud-
speaker type and amplifiers are utilized to actu-
ate them. In order to decrease the possibility
of this feed back, the present system is so ar-
ranged so that when two or more stations are
connected for full two-way communication, after
one station has responded to a call from another,
the receiver output volume is decreased. This
vermits utilization of full volume on reception
of calls and decreases acoustic feed back upon
establishment of two-way communication. The
reduction of volume is accomplished by inter-
posing a resistance 58 in series with the voice
coil of receiver 13 when the switch blade 42 is
actuated to its second displaced position.

In some installations it is desirable to operate
the system in such manner that full volume is
obtainable at one station, and in the present em-
bodiment this may be accomplished by actuating
the blade 42 to its uppermost or third displaced
position. In this position the receiver is con-
nected directly to the inter-station conductor 21
through conductor 54, just as in the first dis-
placed, or calling, position. However, to avoid
feed back the communication control switch 18
must be operated selectively to disconnect the
receiver and transmitter to open the feed back
circuit at station 2.

The switch blade 43 is provided for the pur-
pose of maintaining constant the impedance of
the receiving circuit when the resistance 58 is
placed in series with the voice coil. Thus, when
the switch is operated to its second displaced po-
sition the impedance is maintained constant by
connection of resistance 59 in parallel to the
voice coil through conductor 6f. Resistance 59
has a value dependent upon the resistances of
the output transformer of the amplifier at sta-
tion 2, the resistance of the voice coil of receiver
{3, and the resistance 58. Assuming the re-
sistances of the voice coil and output transformer
to be 50 ohms each, and the resistance 58 to have
a value of 25 chms, then by applying well-known
principles it may be determined that resistance
§9 should have a value of 50 ohms in order to
maintain the receiving circuit resistance con-
stant at 50 ohms. In practice of the invention,
it is not necessary that the impedance be main-
tained constant in the specific manner described
above; other arrangements may be utilized.

The fourth switch blade 44 is adapted in its
normal position to short-circuit the amplifier
output transformer through conductor 62 in
order to prevent clicks, amplification of undesired
disturbances, and to prevent feed back that might
otherwise result when the system is operated in
accordance with one of the contemplated modes
of operation. The mode of operation referred to
is that one where one station is conditioned for
transmission and recertion at full volume. Then,
when the other station changes over from trans-
mitting to receiving there is a likelihood that
feed back will occur for a moment because of
the fact that cutting off the “B” supply on mak-
ing such a change does not immediately render
inoperative the amplifier. By concurrently
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ting off ‘the “B™ supply. even momentary feed
‘back is eliminated. The switch blade is adapted
in all three of its displaced positions to connect

" the ‘output of the amplifier to conductor 3¢ and

selector switch 26.

The apparatus at station 2 differs from that
at station (- only in the manner of connection
of the selector switch 27 and receiver {4 to the

" inter-station conductors. : The three blades §§, 68

10

and 10 of selector switch 27 are adapted to com-

" plete a circuit to inter-station conductors 21, 23

and 24, which are the inter-station conductors
for stations other than station 2. ‘The receiver
(4 ‘at station 2 is normally conneécted to inter-
station conductor 22, the inter-station conductor
assoclated with station 2, through a. conductor
11 leading from the latter to the combined power

. ‘and eommunication control switch 18. It is be-
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lieved that further description of the apparatus
at station 2 is unnecessary because it corresponds
exactly with that found at station I.

With the power supply conductors connected

to suitable sources of power at each station and
the switches in the normal positions illustrated,
the system is conditioned for the calling, at full
volume, of one or more stations by an operator
at any one of the stations. - For instance, the
operator at station 1 can call station 2 by closing
switch 28 and operating control switch {1 to its
lowermost position. In this position, as previ-
ously described, the output of amplifier 11 is
connected directly to inter-station conducter 22
through switch blades 44 and 28, while switch
blade 41 closes a circuit from conductor 47 to
conductor 48 to connect the “B” supply to the
amplifier. - Switchés 42 and 43 are in. circuit
opening position, thereby disconnecting receiver
{3 at station | from: the system. Since trans-
mitter 15 is permanently connected to the input
of the amplifier, speech is transmitted from
station § to receiver {4 at station 2, which is,
when switch {8 is in its normal position, con-
nected directly to its associated infer-station
conductor 22. Receiver 14 is operated at full
volume and persons anywhere in the vielnity
thereof the apprised of the fact that an operator
at some other station is calling.

If the operator at station 2 desires to respond to
the call, he closes sélector switch 68 connecting
the output ‘of the amplifier 12 to inter-station
conductor 21, the inter-station conductor asso-
ciated with station.f, the operator at station {
having in the meantime released his switch, which
returns to its indicated position, If the oper-
ators then desire to establish two-way communi-
cation, the communication control switches are
actuated into their second displaced positions,
in which it may be remembered, they are adapted
to remain.” In these positions, resistance 58 at
station 1 and a similar resistance at station 2 are
placed in series with the receiver voice coils to
reduce the volume and prevent feed back, with-
out disturbing the impedance match between the
associated output transformer coil and receiving
circuit in a manner that has been previously de-
scribed. After the conversation has been com-
pleted, the operators simply return the com-
munication control switches to their normal posi-
tions and condition the stations for further calls.

If the operator at one station, for instance -

station 2, desires to operate at full volume instead
of reduced volume because of a high noise level at
the station, as described in the previous para-
graph, he can do so0 by operating control switch
21 into its uppermost-or third displaced position,

| 3
This operation results in the connection of re-
ceiver |4 directly to. inter-station conductor 22
and the transmitter to inter-station conductor 21
through the amplifier. In order to effect two-
way. communication, it is: now necessary for the

operator at station 1 to operate control switch

from its lowermost or “talk” position to trans-
mit-to station 2 and to release the switch to
receive from station 2. Transmission from sta-
tion t is accomplished through amplifier {1, the
output of which is connected to inter-station con-
ductor 22. During transmission the receiver I3
is disconnected from inter-station conductor 2f
at switch blade 42, so that the feed back circuit
is broken. Reception at station | is accomplished

through amplifier 12 at station 2 and during re-.

ception the “B” supply to amplifier {1 is cut off
and the output transformer of the latter short-
circuited. ' As explained previously, feed back is
prevented  even though the amplifier is not im-
mediately rendered inoperative by cutting off the
supply.

‘The operators at the various stations can
initiate communication also by operating the

- communication: control switches to their second

displaced positions. This mode of operation has
the advantage that if the operator at a called
station responds by similar operation of the con-
trol - switch thereat, the system is immediately
conditioned for full two-way communication at
reduced volume.

The described system may be advantageously
operated in another mode without occurrence of
feed back. According to this mode the operator
at the station desiring to talk has merely to oper-
ate his control switch to its lowermost position,

‘and the operator at the other. station permits

the control switch thereat to remain in its nor-
mal position. When it is desired to reverse the
direction of communication, the positions of the
switches at the two stations are reversed.

'~ 'The preceding portion of the description of
operation has been directed solely to communi-
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cation between stations | and 2. However, if the

operator at station t desires to communicate with
a third station, he would simply close switch 29 or
38, depending upon which of the remaining sta-

“tions he desires to communicate with. 'There-

after, the operation would be substantially the
same as described above. It might be noted at
this point, that when the operator at-station

_ is communicating with the operator at station 3,

the operator at station 2 cannot enter into the
communication unless the operators at stations
T or 2 permit-it. This results from the fact that
the receiver at station 2 is connected to the inter-
station conductor 22 so that it is possible for the
operator af station 2 to listen only when:the
selector switches at the other stations are closed
to connect the output from the stations to the
inter-station conductor 22,

The system can be conditioned for a conference
between a plurality of stations, simply by closing
all of the varfous selector switches, thereby to
connect all the stations in parallel. .

While only a single embodiment of the inven-
tion has been illustrated and described, it should
be understood that it is susceptible of other and
further mcdifications. For instance, certain fea-
tures of the invention are adapted for use in sys-
tems in which different types of receiving and
transmitting means are used, as where the usual
type microphones are used as transmitters in
place of the loudspeaker units illustrated. It
should be understood further, that the specific
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embodiment is not intended to llmlt the scope of
invention in any way.

Whntlcmmhnewmdwuhwaecmbr

United States Letters Patent is as follows:

1. The method of preventing feed back in a
multiple station intercommunication system in
which each station is provided with a separate
voice receiving and transmitting means adapted
to be connected in the system so that the trans-
mitting means at one station is connected to the
receiving means at another for simultaneous two-
way communication through an interstation cir-

cuit, and with amplifier means in circuit between

associated transmitting and recelving means ad-
Justed to amplify transmitted messages to a vol-
ume sufficiently high to create feed back if the
stations are connected for simultaneous two-way
transmission, which comprises operating the re-
cciving means at a- station at reduced volume
when both the receiving and transmitting means
at that station are connected for transmitting to
and receiving from another station simultane-
ously through said interstation circuit, and at
high volume when the receiving means alone at
a station is connected to said circuit for Tecep-
tion.

2.In a multiple statlon intercommunication

. system, the combination including, separate

voice receiving means and transmitting means at
each station, switch means at each station
adapted to connect the reciving means thereat
for reception at high volume, said switch means
being operable to a displaced position to connect
both the receiving and transmitting means in
the system for two-way communication, and.
means for reducing the volume of the receiving
means adapted to be rendered effective when
sald switch means is operated to its displaced
position.

3. In an intercommunication system, the com-
bination including, a plurality of stations, each
having voice receiving and transmitting means
adapted to be connected so that the transmit-
ting means at one station is operatively con-
nected to the receiving means at another, an
interstation circuit for so interconnecting the.
stations, amplifier means in circuit between as-
sociated transmitting and receiving means ad-
justed to amplify the messages to a volume suf-
ficiently high to create feed back if the sta-
tions are connected for simultaneous two-way
transmission, volume decreasing means at each
station, and means including circuits and con-
trol devices at each station adapted to condition
each station for reception at high volume through
the interstation circuit and operable to render
sald volume decreasing means effective when the
transmitting means at that station is operatively
connected in circuit with the receiving means at
another to complete connections for simultane-
ous.two-way communication.

4. In a multiple station intercommunication
system, the combination including, separate elec-
trical voice recelving means and transmitting
means at each station, switch means adapted to
connect said receiving means in the system for

_reception at high volume, said switch means be-

ing operable to a displaced position to connect
both the receiving and transmitting means in the
system for two-way communication, and resist-

- ance means adapted to be placed in circuit with

sald receiving means for reducing the volume of
said recelver when sald switch means is oper-

. ated Into its displaced position.

(]

5. In an intercommunication system, the com-
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bination mcludlné_ & plurality of stations, each
having receiving and transmitting circuits, said

.. recelving circuits having an impedance substan-

tially equal to that of the transmitting circuits,
voice recelving means in said receiving circuits,
impedance means adapted to be placed in circuit
with the voice recelving means to reduce the out-
put volume thereof and to maintain substantially
constant the impedance of sald receiving circuit,
and communication control means -adapted si-
multaneously to effect interconnection of said re-
ceiving and transmitting circuits and to place
said impedance means 1n circuit with the voice
receiving means,

.6. In an intercommunicating system, the com-
bination including a plurality of stations, sepa-
rate volce receiving means and transmitting
means at each station, amplifiers at each sta-
tion having input and output coils, said output
colls having impedances matching those of the
receiving means, switch means adapted to con-
nect said receiving means in the system for re-
ception. at high volume, said switch means being
operable to.a displaced position to connect both
the receiving and transmitting means in the sys-
tem for two-way communication, and resistance
means adapted to be placed in circuit with said
receiving means for reducing the volume of said
receiver when said switch means is operated into
its displaced position, said resistance means be-
ing so proportioned-and arranged with respect to
the receiving means that the combined impedance
thereof remains substantially the same as that
of the receiving means alone.

7. In an inter: ommunicating system, the com-
bination including a plurality of stations, sepa-
rate voice. receiving means and transmitting
means at each station, amplifiers at each sta-
tion having input and output coils, said output
coils having impedances matching those of the
receiving means, switch means adapted in a first
position to connect said receiving means in the
system for reception at high volume, said switch
means being operable to a displaced position to
connect both the receiving and transmitting
means in the system for two-way communication,
first and second resistance means adapted to be
placed in series and parallel, respectively, with
the receiving means for reducing the volume out-
put of said receiver and maintaining the com-
bined resistance of both said resistances ard
voice recelving means substantially’ constant

when said switch is operated into its displaced

position.

.. 8. In an intercommunication system, the com-
bination including a plurality of stations, sepa-

rate voice receiving and transmitting means at
each station, an amplifier at each station, means
at each station adapted to be placed in circuit
with the receiving means for reducing the volume
obtainable therefrom, interstation conductors be-
tween stations, and switch means at each station
for controlling the establishment of communica-
tion circuits between stations, said switch means
being so consfructed and arranged with respect
to the apparatus and circuits that they niormally
condition the receiving means at the various sta-
tions for reception at high volume of calls from
the remaining stations and are manually oper-
able to place said volume reducing means in cir-
cuit with the receiving means to establish two-
way communication between stations at reduced
volume.

9. In an intercommunication system, the com-

bination including a plurality of stations, sepa-
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rate volce receiving and transmitting means at
each station, normally inoperative amplifier
means conditioned for immediate operation at

" each station, inter-station conductors. between
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stations, and switch means at each station con-
structed and arranged normally to connect the

voice receiving means thereat to an inter-station

conductor for reception of a call from. another
station and short-circuit the amplifier output,
and operable to a displaced position simultane-
ously to render said amplifier operative and to
connect the amplifier output to.an inter-station
conductor.

10. In an intercommunication system, the com-
bination including a plurality of stations, sepa-
rate ‘voice receiving and transmitting means at
each station, -normeally inoperative amplifier
means conditioned for immediate opération at
each station, interstation - conductors bhetween
stations, switch means at each station construct-
ed and arranged normally to connect the voice re-
ceiving means thereat to an' inter-station con-
ductor for reception of a call from another sta-
tion and short-circuit the amplifier output, and
operable to a displaced position simultaneously
to render said amplifier operative and to con-
nect the amplifier output to an inter-station con-
ductor, and means biasing said switch means for
movement from said displaced to said normal
position.

11. In an mtercommumcation system, the
combination mcluding a plurality of stations,
separate voice receiving and transmitting means
at each ‘station, an amplifier af each station,
inter-station conductors between stations, and
switch means at each station for controlling the

" establishment of communication circuits between

50
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stations, said switch means being so constructed
and arranged with respect to thie apparatus and
circuits that they normally condition the receiv-
ing means at the various stations for reception
of calls from the remaining stations at high vol-
ume and are operable to displaced positions in
which two-way communication between stations
can be maintained at reduced. volume.
. 12, In an intercommunication system, the com-
bination including a plurality of stations, voice
receiving and transmitting means at each station,
an amplifier at each station, inter-station con-
ductors between said stations, and a single com-
munication control switch at each station for
controlling communication between stations, each
of said control switches being so constructed and
arranged with respect to the apparatus that it is
operable to a first position to condition the sta-
tions for reception through amplifiers at remote
stations, to a second position, from which it is
automatically returned to said first position upon
release, to condition the station for transmission
through its own amplifier, and to a third posi-
tion in which it is adapted to remain until man-
ually moved therefrom to condition the station
for both transmission and reception, whereby
two-way communication can be maintained be-
tween stations without manipulation of switches
after operation of said switches at two stations
to their third posmions

13. Inan intercommunication system, the com-
binstion including a plurality of stations, voice
receiving and transmitting means at each sta-
tion, amplifier means at each station, and plural
position: switch means at each station for con-

. trolling the establishment of communication cir-

76

cuits between said stations, said switch means

S

being so constructed and arranged with respect

to the apparatus and circuits that they are oper- .

able to positions in which they condition the sta-
tions for 'reception at high volume, are operable
to other positions to condition the stations for
transmission at high volume and to further posi-
tions to condition the stations for reception at
reduced volume and transmission at high vol-
ume.

14, In an intercommunication system, the cori~
bination including a plurality of stations, voice
receiving -and transmitting means at each sta-
tion, amplifier means at each station, plural posi-
tion switch means at each station: for controlling
the establishment of communication circuits be-

- tween 'said stations, said switch means being so

constructed -and arranged with respect to the
apparatus and circuits that they are operable to
positions in which they condition the stations
for reception ‘at high volume, are operable to

- other positions to condition the stations for trans-

mission at high volume and to further positions
to condition the stations for reception at reduced
volume . and transmission at high volume, and
means biasing said switches for movement from
said other positions to said normal positions.
15. An intercommunication system, including
in combination a plurality of stations, independ-
ent inter-station conductors for each station,
separate voice receiving means and transmitting
means at each station, an amplifier at each sta-
tion conditioned for immediate operation upon
connection of a “B” supply thereto, the trans-

. mitting means at each station being connected

directly to the input of the amplifier thereat,
means including separate plural position switch-
es, all mechanically interconnected for simulta-

neous operation for controlling the connection’
of the output of the amplifier to inter-station.

conductors other than that associated with the
station, the connection of the receiving means
to the inter-station conductor associated with
the station, the connection of the “B” sup-
ply to the amplifier, and the connection of
a first resistance in series and a° second re-
sistance in parallel to the receiving means, said
switches being operable to a normal position in
which the receiving means is connected directly
to its associated inter-station conductor, the am-
plifier “B” supply is disconnected, the output
thereof is short-circuited, whereby the stations
are all conditioned for reception from the other
stations at high volume, said switches being op-
erable to a displaced position in which they re-
main until: manually operated therefrom and in
which the receiving means is connected to its

‘associated inter-station conductor through said

series resistance, the amplifier is connected to
the “B” supply, the second resistance is con-
nected in paraliel to the receiving means, and
the output of the amplifier is connected to the
other inter-station conductors, whereby two-way
communication may be maintained between any
two stations at reduced volume without neces-
sity of further mahipulation of switches.

16. An intercommunication system, including
in combination a plurality of stations, independ-
ent - inter-station conductors for each station,
separate voice receiving means and transmitting
means at each station, an amplifler at each sta-
tion. conditioned for immediate operation upon
connection of a “B” supply thereto, the trans-
‘mitting means at each station being connected
directly to the input of the amplifier thereat,
means including separate plural position switch-
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es, all mechanically interconnected for simulta-
neous operation for controlling the connection
of the output of the amplifier to inter-station
conductors other than that associated with the
station, the connection of the receiving means

to the inter-station conductor associated with .

the station, the connection of the “B” sup-
ply to the amplifier, and the connection of
& first resistance In series and a second re-
sistance in parallel to the receiving means, said
switches being qperable to a normal position in
which the recelving means is connected directly
to its assoclated inter-station conductor, the am-
plifier “B"” supply is disconnected, the output
thereof is short-circuited and disconnected from

" the remaining inter-station conductors, whereby
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the stations are all conditioned for reception
from the other stations at high volume, sald
switches being operable to a displaced position
in which they are adapted to remain until man-
ually operated therefrom and in which the re-
celving means is connected to its associated
inter-station conductor through said first resist-
ance, the amplifier is connected to its “B” sup-
ply, the second resistance is connected in par-
allel to the recelving means, and the output of
the amplifier is connected to the other inter-
station conductors, whereby two-way communi-
cation may be established between any two sta-
tions at reduced volume and without further
manipulation of switches, and said switches being
operable to another displaced position in which
the receiving means is connected directly to its
associated inter-station conductor, the amplifier
is connected to its “B” supply, and the output
of the amplifier is connected to the other inter-
station conductors, whereby a station may be
conditioned for transmission and reception at
high volume without further manipulation of
switches thereat.

17. An intercommunication system, including
in combination a plurality of stations, independ-
ent inter-station conductors for each station,
separate voice receiving means and transmitting
means at each station, an amplifier at each sta-
tion conditioned for immediate operation upon
connection of a “B” supply thereto, the trans-
mitting means at each station being connected
directly to the input of the amplifler thereat,
means including separate plural position switch-
es, all mechanically interconnected for simulta-
neous operation for controlling the connection
of the output of the amplifier to inter-station
conductors other than that associated with the
station, the connection of the receiving means
to the inter-station conductor associated with
the station, the connection of the “B"” sup-
ply to the amplifier, and the connection of
a first resistance in series and a second re-

sistance in parallel to the receiving means, said .

switches being operable to a normal position in
which the receiving means is connected directly
to its associated inter-station conductor, the am-
plifier “B” supply is disconnected, the output
thereof s short-circuited and disconnected from
the remaining inter-station conductors, whereby
the stations are all conditioned for reception
from the other stations at high volume, said

switches being operable to a displaced position -

in which they are adapted to remain unti! man-
ually operated therefrom and in which the re-
celving ‘means is connected to its associated
inter-station conductor through said first resist-
ance, the amplifier is connected to its “B” sup-
Ply, the second resistance is connected in par-
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allel to the recelving means, and the cutput of
the amplifier s connected to the other inter-
station conductors, whereby two-way communi-

.cation may be established between any two sta-

tions at reduced volume and without further
manipulation of switches, said switches being
operable to another displaced position in which
the recelving means is connected directly to its
associated inter-station conductor, the amplifier
Is connected to its “B” supply, and the output
of the amplifler is connected to the other inter-
station conductors, whereby a station may be
conditioned for transmission and reception at
high volume without further manipulation of
switches thereat, and sald switches being oper-
able to a further displaced position from which
it is biased to return to its normal position in
which the receiving means is disconnected from
its associated inter-station conductor, the am-
plifier is connected to its “B” supply and the
output of the amplifier is connected to the inter-
station conductors, whereby any station can call
any other station.

18. An jntercommunication system, including
in combination a plurality of stations, independ-
ent inter-station conductors for each station,
separate voice receiving means and transmitting
means at each station, an amplifier at each sta-
tion conditioned for immediate operation upon
connection of a “B” supply thereto, the trans-
mitting means at each station being connected
directly to the input of the amplifier thereat,
means including separate plural position
switches, all mechanically inter-connected for
simultaneous operation for controlling the con-
nection of the output of the amplifier to inter-
station conductors other than that associated
with the station, the connection of the receiving
means to the inter-station conductor associated
with the station, the connection of the “B” sup-
ply to the amplifier, and the connection of a first
resistance in series and a second resistance in
parallel to the receiving means, said switches
being operable to a normal position in which the
receiving means Is connected directly to its asso-
clated inter-station conductor, the amplifier “B”

supply is disconnected, the output thereof is

short-circuited and disconnected from the re-
maining inter-station conductors, whereby the
stations are all conditioned for reception from
the other stations at high volume, said switches
being operable to a displaced position in which
they are adapted to remain until manually oper-
ated therefrom and in which the receiving means
is connected to its associated inter-station con-
ductor through said first resistance, the amplifier
is connected to its “B’’ supply, the second resist-
ance Is connected in parallel to the receiving
means, and the output of the amplifier is con-
nected to the other inter-station conductors,
whereby two-way communication may be estab-
lished between any two stations at reduced vol-
ume  and without further manipulation of
switches, said switches being operable to another
displaced position in which the receiving means
is connected directly to its associated inter-sta-
tion conductor, the amplifier is connected to its
“B"” supply, and the output of the amplifier is
connected to the other inter-station conductors,
whereby a station may be conditioned for trans-
mission and reception at high volume without
further manipulation of switches thereat, said
switches being operable to a further displaced
position from which it is biased to return to-its
normal position in which the receiving means is
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disconnected from its associated inter-station
conductor, the amplifier is connected to its “B”
supply and the output of the amplifier is con-
nected to the inter-station conductors, whereby
any station can call any other station, and means
biasing said switches from said further displaced
position to said normal position whereby a first
station can be conditioned for transmission and
reception at high volume by operation of the
switches thereat to said other displaced position

. and another station can be placed in communi-
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cation therewith without occurrence of feed back
by operation of the switches thereat to their
further displaced and normal positions alter-
nately to connect either the transmitter or re-
ceiver to the first station. -

19. A unit for use in an intercommunicating
system, including in combination, & voice repro-

.ducer of the loudspeaker type, an interstation

conductor, resistance means, and means includ-
ing a switch and circuits controlled thereby for
selectively connecting the reproducer directly to
said interstation conductor or in series with said
resistance means to said interstation conductor.

20, For use in a multi-station intercommuni-
cating system, the combination including, a voice
reproducer of the loudspeaker type, a micro-
phone, an amplifier having input and output
connections, said microphone being connected to
the input connections, a pair of interstation cir-
cuits,  resistance means, and means including
electrical circuits and a switch controlling said
circuits operable into a first position to connect
said reproducer directly to one of said intersta-

. tion circuits and to a second position to connect

said reproducer to said one of said interstation
circuits through said resistance means and the
output of said amplifier to the other of said pair
of interstation circuits. ‘ ‘
21. In an intercommunicating system, the
combination including, a plurality of stations
each having a voice reproducer, a microphone,
and means including a switch and circuits con-
trolled thereby for controlling communication
between stations, sald switch means being so
constructed and arranged in said circuits that
one-way communication in either direction can
be carried on through predetermined alternate

operation of the switches at two stations, and -
two-way communication can be carried on with-

out further manipulation of said switches upon
operation thereof into another position. .

22. In an intercommunicating system, the
combination including, a plurality of stations
each having a voice reproducer of the loud-
speaker type, a microphone, an amplifier; elec-
trical connections for directly connecting the
microphone to the input of the amplifier, and
means including a switch and reproducer and
amplifier output circuits controlled thereby for
controlling communication between stations, said
switch means being so constructed and arranged
in said circuits that one-way loudspeaking com-
munication in either direction can be carried on
through predetermined alternate operation of
the switches at two stations, and two-way loud-
speaking communication can be carried on with-
out further manipulation of sald switches upon
operation thereof into another position.

23. In an intercommunicating system, the
combination including a plurality of stations
each having a voice reproducer of the loudspeaker
type, a microphone, an amplifier, electrical con-
nections  directly connecting the microphore to
the input of the amplifier, and means including

a plural position switch and reproducer and
amplifier circuits controlled thereby for con-
trolling communication between stations, said
switch means being so constructed and arranged
that messages can be transmitted in alternate g
directions between a plurality of stations at a
relatively high volume by alternate operation of
said switches at the stations and two-way com-
munication can be carried on at a lower volume
without manipulation of said switches. 10

24. In an intercommunicating system, the com-
bination including a plurality of stations, separate
voice receiving and transmitting means at each
station, normally inoperative amplifier means at
each station conditioned for immediate opera- 15
tion upon the supply of “B” potential thereto,
interstation conductors between stations, said
voice transmitting means heing directly con-
neeted to the amplifier input, and switch means
at each station constructed and arranged nor- 20
mally to connect the voice receiving means there- *
at to an interstation conductor for the reception
of g call from another station and to disconnect
the output of the amplifier from the infersta-
tion conductors, and operable to a displaced 28
position simultaneously to render said amplifier
operative and to connect the amplifier output to
an interstation conductor.

25. In a multiple station intercommunication
system, the combination including, an amplifier, 30
a microphone connected to the input thereof,

a loudspeaker at each station, volume reducing
means, a control switch and circuits controlled
thereby at each station so constructed and ar-
ranged with respect to the amplifier, loudspeaker a8
and volume reducing means that messages may
be transmitted from said station to another simi-
lar station in alternate directions at high volume

by alternate operation of the switches at the
two stations and two-way communication may 40
be carried on at reduced volume without manipu-
lation of the switches.

26. In an intercommunication system, the com-
bination including, a plurality of stations, each
having separate voice transmitting and receiv~ %
ing means, said receiving means being adapted

" to be connected to transmitting means at another

station through an interstation conductor, an
amplifier, circuits for connecting said voice
transmitting means to the input of the amplifier, 50
means including & resistor for decreasing the
volume of said receiving means, and means in-
cluding a switch and circuits controlled thereby
for connecting the voice receiving means at one
station directly or through said resistor to said 58
interstation conductor.

97, In an intercommunication system, the com-
bination including, a plurality of stations, each
having separate voice transmitting and receiving
means, an amplifier, circuits for connecting said 00
voice transmitting means to the input of the am-
plifier, said receiving means being adapted to be
connected . to transmitting means at another
station through an interstation conductor and.
having an impedance substantially equal to the o
impedance of the output of the amplifier, means
for decreasing the volume of said receiving
means, and means including circuits, resistance
means and a switch for connecting the voice
recelving means at one station directly to said
interstation conductor or through said resistance
means, said resistance means being so propor-
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‘tioned and arranged that the impedance of the

receiving circuit remains substantially constant.
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