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5 Clalms

The present mventmn relates to commumcatmn
systems and more particularly to intercommuni-

cating systems of the loudspeaking type compris-"

ing-a large number of stations-each equipped with
a speaker unit which serves also:as transmitting

means:and wherein two-way conversation may be-

established between any of two stations. .
Loudspeaking - -communication systems -are

known to the artbuilt up by so called master sta~.
" “tions each comprising a dynamic speaker of the’

moving: coil type; .suitable ;amplifier means; a
communication : direction . control -switch : and

switch means for selecting’ the lines for trans-’

mitting to a. selected station: ' For master sta-
tions of this type, generally n--1 interstation con-
ductors: or: channels must be provided for ‘each
station;: i.. e: one /for receiving from and n for

transmitting to other ‘stations, thereby being n.
equal to.the number of stations with which it is.

desired - to-communicate. -~ Considering also the
fact that it happens very seldom that all the sta~

tions. provided-in such system. are being in.the:

state of communication at the same time, it results
that practically a certain number of amphﬁers 1s
always destined tolay idle. &

One-of the primary objects of the present‘m-
vention ‘is to provide an arrangement: allowing
to organize.a communication network of a large
- ‘number of stations operated by only:a few nums=
ber-of amplifiers sufficient to correspond the re-
quirements raccordingly ‘to: the -average of daily
communication to be effected. - This is attained by
combinations and arrangements similar ‘to .the
telephonic:P.: B. X system, locating a group: of
amplifiers at a central-office and connecting each
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Further objects and advantages of the present
invention will become apparent from the insuing
description in:the course of which reference is
had to the accompanying drawing in which:

Figure 1. is a schematic diagram illustrating
the entire ‘communication circuit between two
remote stations including the communication con-
trol unit.

Figure 2 shows:a schematlc diagram of a
P. B. X system of loudspeaking intercommunica~
tion in which the invention is embodied.

Referring first to Figure 1, the reference nu-
merals | and 2 designate two stations of equal
construction and circuit, each having a speaker
unit 3 and 4 respectively, input terminal 5 and 6
respectively and the push-to-make switch T and
8 respectively. It is further provided in the sta-
tions single terminals 9 and 10 and transformers

' and 12, the latter being with one winding-—the

line  side winding—connected across the input

~ terminals-5 and 6 respectively. The other wind-~
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- station -by-means. of its communication channel ‘

to a switchboard circuit at the central-office."
A more specific object is to provide means per-
mitting the - direction of -communication to be

controlled by the remote stations. ‘This is attained:

by-a particular arrangement of a’communication
control ‘unit ‘which combines the amplifier; the

reversing switch ‘and control circuit: means ‘to-an.

exchahgeable 'communication’ circuit element

adapted to:be inserted between ‘the: calling and. *

= the’called 'stations’.communicaton channels. e

‘Another object is: the simultaneous use of ‘the’

*’proper communication channels for both trans-
mitting and controlling: as well as for conveying
signals:to the. operator, at ‘the . central-office.
While-those arrangements and combinations are

~conventional to:the prior art and partly utilized:

in:telephonic-circuits, the specific arrargement
described later on in ‘detail is novel: and charac-
-teristic of the present invention..”
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ing of transformers Il and 12 leads to the mov-
ing coil of the speaker unit. . The line side wind-
ing of transformers i1 and 12 have a centertap
which 1s connected to the single terminal 9 and 10
respectively by means of conductor {3 and {4 in-
cluding switch T and 8 respectively.

The circuit arrangement enclosed within rec-
tangular 15 represents what I desire to call the
communication control unit, containing an ampli-
fier 16, a communication direction control or re-
versing switch {1, an electromagnetic device {8,
signaling device 19 which may be a lamp or the
like, a source of voltage 20, inlet and outlet 21 and
22 respectively,. a ‘ground termmal 23 and two
transformers 24 and 25.

Dealing now with the inner circuit of the com-
munication control unit 15, ‘it will be seen that
the inlet and outlet transformers 24 and 25 re-
spectively-are with their line side winding con-
nected across the inlet and outlet terminals 21
and 22 respectively.. The"line. side windings of
these transformers are centertapped, the center-
tap of the line side winding of 'transformer 24
being connected over conductor 26 to the electro-
magnetic device 18, -whereas the centertap of
transformer winding 25 leads ovér conductor 27
to lamp 19.  Thé other ends. of lamp 19 and
electromagnetic device {8 are connected by con-
ductors 28 and 29 to conductor 30 wh1ch leads to
the source of voltage 20.

The input and ' output’ terminals: 81 and 32 of
amplifier 16 have one of their ‘terminals con-"
nected to a common or bus wire 33 which leads

.to ground termina] 23. ' Also the source of voltage
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20 and the primary windings of transformer 24
and 25 have one of their ends connected to the
common conductor 33 by conductors 34, 35 and
36 respectively.

The other ends of the primary windings of
transformers 24 and 25 and the ungrounded ter-
minals of input and output of amplifier {6 are
connected to the reversing switch 11 by means
of conductors 37, 38, 39 and 40 respectively.

_As it is shown.in Figure 1 the communication
control unit 15 is connected to the stationsH and2
by communication channels 41 and 42, the first

outgoing from inlet terminals 21 leading to input-

terminals 8 and the second interconnecting the
outlet terminals 22 of the control unit with ‘the
input terminals 6 of station 2.

The reversing switch 17, in order’ to control
its position, is combined with and operated by:the
electromagnetic device {8. The communication
direction control switch 17 is shown in its'normal
position which is defined by the -fact -that the
output of amplifier 46 leads to the inlet trans-
former:24 and the'input to:the outlet transformer
25.

Dealing now with the ‘operation of the.system
shown in Figure ‘1 it is supposed -that the party
at station | is listening ‘to'the'speech transmitted
by the party at the station 2, it will be seen:that
the voice induced -currents travel from terminal
6 of station 2, over comimunication ichannel 42 to
the communication control unit 5 reaching
thereat their outlet terminals 22. The voice in-
duced currents ‘are ‘conveyed farther on over
transformer 29, .conductor 38, direction control
switch 17, and conductor 39 to ‘the input 31 ‘of
amplifier 16, The amplified sound currentsleave
the output 32 and travel over conductor40,-direc-
tion ‘control switch [T, -conductor 37 to trans-
former 24, leaving the .communication control
unit 15 at inlet terminals 24, entering commu-
nication channel 41 :and go ‘on up to input tér-
minals.§ of station 1. .

With the intention to transmit in the opposite
direction, which ‘happens ‘When “comniunicgtion
direction control-switch i7.is reversed to ifs-sec-
ond position,: all ‘what the party-at station ‘I hgs
to do, is closing the'switch T provided-at the sta-~
tion. By doing‘so, a .control:¢ircuit is completed,
thereby ‘operating the &lectromagnetic ‘device 18
embodied in the .control unit '15. The normally
open ‘and now closed control-circuit is built-up-in
the following manmner: :Outgoing from - ground
terminal 23 of “the ‘unit :15 ‘ovér common con-
ductor-33, and.conductors-34.and 30 includihg the
battery 20, :a control current ‘flows over ‘con-
ductor 29 thru the electromagnetic -device #8:and
reaches over conductor 26 -the ‘centertap .of ‘the
line 'side winding of ‘transformer 24 ‘and “from
there travelling farther-on ‘to ‘the inlet. terminals
21 leaving the unit I5:and is cartied on by com-
munication chatnel 41 up to:station I “where it
enters the line side winding  of ‘transformer 1,
and going on over-centertap of ‘the latter to ter-
minal :8 of the station. The circuitis completed
by the iground connections of:station snd ‘control
unit.: The arrangement ‘now described ‘enables
the party at station { to control the'communica-
tion solely by operating the push-to-make:switch
1, as well as to ‘use :the . proper communication
channel 41 for simultaneously éarrying on both
sound and control currents.

The signal circuit embodied:in the system ‘of
Figure 1, like the control cireuit is'normally open.
When the party atistation 2 desires to emit a:sig-
nal to :the communication control unit «(to :at-
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tract the attention of the operator thereat, as it .
will be described later on) switch 8 at station 2
has to be closed, thus completing the signal cir-
cuit. When this is done the signalling device 19
at control unit 15 will be operated, for instance, .
causing a lamp or the like to enter in function.
The signal circuit itself is represented by: ground
terminal 23 of control unit 15, conductors 33 and
34, source of voltage 20, conductors 30 and 28,
indieator, conductor 21, centertap of the line
side “winding. of #transformer 2§, cammiunication
channel 42, line side winding of transformer 12

-at-station 2, centertap of the latter, conductor 14

including switch 8, terminal 10 and the comple-

‘tion by ‘the ‘ground connections of station 2 and

~control.unit I5. The arrangements and combina-
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tions described and illustrated in Figure 1, have
given ‘best results, -and the commumcatlon ef-
fected-between two stations located at a distance
of qiiite a mile has proved to be free of failures
and disturbances or other difficulties.

The embodimert "of ‘the invention ‘illustrated
in Figure 2 shows the application -of the prin-
ciples ‘thereof :t0:a ‘system wherein a large num-
ber of stations may be ‘dssociated to a central
office ‘including “a :switch ‘board circuit, in a sim-
ilar manner ‘as ‘it :is ‘made in teléphone systems.
Figure 2 shows the .coordination of :circuits ‘and
apparatus needed for :such a -P. .B. X 'system,
having been. omitted therein those elements snd
connections which ‘are :not required for:the un-
derstanding of the :operation ‘and ‘construction.
The. elements denominated in Figure 2 as 101,
102, 120, etc., correspond to -those denominated
{, 2 20, ete., mFlgure 1.

In Flgure 2, only two ‘remote statlons 191 :and
102 are shown; their communication channels 141
and 142 respectively lead to the central-office and
are connected thereat to the line jacks 48a and

40 43n respectively. -Only 8 line .jacks 43a to 437
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are shown forming part of the switch board ecir-
cuit to be ‘deéscribed later on. Three communi-
cation control units 1182 to 115¢ located at the
central ‘office ‘are shown 4n Figure 2. The .com-
munication control units I:i5b and I15c:are-iden-
tical ‘to that -démonstrated in Figure 1, whereas
the -conitrol unit  i5a has ‘been adapted din order
to 'serve for what may ‘be called ‘the operator’s
set. This unif t15z is:combined Wwith a spesker
unit -44 which s ‘connected directly ‘to “the inlet
transformer 124 -as.it is shown 'in Figure 2. 'The
only -circuit modifications provided consistin the
following: . First, ‘conductor 126, .outgoing ifrém
one terminal :of :electromagnétic device I8, iis
connected :to the ‘common conductor :133 includ-
ing a:normally ‘open switch 485, :and ‘second, ‘the
centertap of theline side:winding:of:otitlet trans-
former 25 is ‘not “used, owing o ithe fact that a
signal device ifor the "operator’s:set is unneces-
sary.” The two-communiedtion control units 115b
and A15c as well as the vperator’s set:are icom-
pleted by ‘cords-46, 41,-48,:49 and '50.4t the enids
of which plugs 51, '52,-53 are’provided (the plugs
of cords 48 -and 49 -of vontrol :unit 115¢ are not
shown). 'Referring sto the switch board ‘eircuit,
line jack-43a has:its inner-contacts connected:in
series -with line-lamp 54-and bdattery 55, the:bat-
tery -being -Brounded. -All -the ‘éther line .jacks
and:line lamps are ¢onnectediin-a similarmanner.

To -explain -the operation -of this system it s
supposed that the party:at station 104 desires to
call istation -H02. Fo attract the attention of the
operator, switch 1971 must be closéd. ‘Due to-this
fact the linelamp §4q, pertaining to line jack43a,
lights on. The operator-answers ‘this:signdl by
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inserting .plug: 53 of cord 50 into:the line jack
43a ‘of the:calling party. ‘The-inserting: of this
plug.idoes: two  things:. first;: the contacts will-be
.spread‘apart disconnecting .the line lamp- circuit;
allowing‘the -line lamp to. extinguish.” Second,
the /operator’s ‘set becomes: conditioned to com-
municate:with: the calling station, the operator
is:thus enabled to:transmitto and. to listen from
“station: 101 by ‘respectively: closing and releasing
sw1tch 45, .

+Theioperator, after having obtalned the de-
sifed:-'number: from: the: icalling  party, removes
plug::83: from: the.ijack and.inserts plug 51 into
lings jack :43a: and: plug 52 into. line jack 43h.
Singe; that: moment, " the “two ‘communication
channels 4] and:142. are interconnected and

‘ready -to. carry-on.communication. between: sta-
tions: 19§ and 192..: The:plugs. 51 and 52 pertain
to:communication : control unit {5 which for
this example was supposed to be unbusy. It will
* berunderstood: that by inserting:the plugs into
the'jacks their respective line lamps ‘are discon-
nected.: ‘In-the circuit shown in PFigure 2 cords
.46 and 47 lead to the inlet and outlet transform-
ers:respectively.of unit115b- and accordingly to
the‘explanation given by description of Figure 1,
- station 101 ‘becomes enabled to control ‘the com-
munication: whereas station l02 may  complete
the signal circuit. - Being so' the party {01 oper-
“ates-switch 107, closing it~ for' and keeping it
-closed ‘during the period. of ‘transmitting. * The
party at station 102 does not make any manipu-
lation until the moment the conversation has
. finished; In order to advise the operator at the
central office to'clear the connections, the party
at-stationi02'closes, switch ‘108 ‘for a-moment,
thereby ‘completing the signal circuit which re-
sults /in that-indicator lamp- 119b provided at
commumcatlon controlunit. 115b.lights on.

By means provided in combination. with the
cord ‘circuit but not shown in Figure 2, lamp {19b
extmgmshes ‘when the oberator removes - the
plugs from the jacks, thus. clearing the connec-
tions of ‘the ‘communication channels: 141 and
142, The communication control unit itself be-
comes ready ‘to:serve for:other .communications.

" If there are, say. 60 stations in-a network, gen-
erally 6 or 8 communication control units are suf-
ficient to-attain the desired communications ac~
cording to the -average of .the daily conversa-
‘tions.

While I have shown and: described certain em-
bodiments of my invention, it is.to be understood

~that it .is ' capable of ~many modifications.

- Changes, therefore; in construction and arrange- *

. ment:may be made without departing from the
spirit:and scope of the invention as disclosed in
the ‘appended claims, in which it is my intention
to-claim all novelty inherent in the invention as
broadly as permissible, in view of the prior art.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1.-An intercommunication system comprising a

central office; a plurality of remotely located sta-

tions; communication channels between the sta-
tions and the central office; a group of communi-
cation control units located thereat; each com-
munication control unit having inlet and outlet
terminals adapted to be connected to any two of
“said- remotely located stations through their re-
spective communication channels for establish-
ing .a communication circuit- between said t_wo
stations, each communication control unit in-
cluding in combination, an amplifier, an electro-
magnetic device responsxve to control current, a
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reversing. switch forming part ‘of the communi-
cation: circuit for controlling the direction of the
communication being operatively associated with
and having its position controlled by said electro-
magnetic. device, means. including  said electro-
magnetic device and said inlet terminals provid-
ing a normally open  contro] circuit extending
through that of the two communication channels
which has tbeen connected to said inlet terminals;
each 'of said stations having a speaker  unit

~adapted to function as microphone and: means

“including a normally open switch permitting the
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electric center point of the communication chan-
nel. to be .grounded; the communication circuit
established between two of said stations by in-
serting a communication control unit at the cen-
tral office being .characterized by the fact that
said control circuit may be completed and the di-
rection of communication thereby reversed ubon
closing .of said ‘switch belonging. to that of the
two stations:which has been connected to said in-
let terminals of said -communication control unit
at the central office.

- 2. An intercommunication system comprising
a.central office; a plurality of remotely located
stations; communication channels between the
stations and the central office; a group of-com-
munication control units located thereat: each-
communication control unit having inlet and out-
let terminals adapted to.be connected to any two
of: said. remotely: located stations through their
respective communication channels for establish-
ing a communication: circuit between said two
stations, each communication control unit includ-
ing in combination, an amplifier, an indicator de-
vice responsive to:signal current; an electromag-
netic: device ‘responsive to: control current, a: re-
versing switch forming part of the comumunica-
tion -circuit .for contrélling the direction: of the
communication being operatively associated with
and-havingits position controlled by. said elec-
tromagnetic device, means: including said elec-
tromagnetic device and. said inlet terminals pro-
viding a normally open control circuit extending
through that of the two communication chan-
nels which has been connected to said inlet ter=
minals and means including said indicator device
and said outlet terminals providing a normally
open signal circuit extending through the.other
channel which has been connected to said outlet
terminals; each of said station having a speaker
unit adapted to function as -microphone and
means including a normally open switch permit-
ting the electric center point of the communica-
tion channel to be grounded; the communication
circuit established between two of said stations
by inserting a communication control unit at the
central office being characterized by the fact that
said control circuit may be completed and the di-
rection of communication thereby reversed upon
closing of said switch belonging to that of the
two stations which has been connected to said
inlet terminals whereas said signal circuit may
be completed and a signal given to the communi-
cation control unit upon closing of said switch -
belonging to the other station which has been
connected to said outlet terminals of said com-
munication control unit at the central office.

3. A communication control unit for use in
an intercommunicating system of the loudspeak-
ing type wherein speaker units at remote sta-
tions are adapted to function as microphones, in-
cluding in combination, inlet and outlet termi-
nals adapted to be connected to communication
channels - outgoing from remote stations, two
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transformers, ‘each ‘having -its ‘centértapped ‘sec-
onddary winding directly connecfed to said -inlet
and -outlet terminals aespectively, an amplifier,
an electromagneétic -device ‘responsive :to control
current, a reversing'switch:operatively associated
with -and having its :position controlled . by said
electromagnetic :device, ‘a ‘common :conductor
leading ‘to one of ‘the terminals of the input -and
output-of said -amplifier:as well as to.one of the
ends of ‘the ‘primary ‘windings of said inlet and
outlet transformers, the other ends of the pri-
mary windings -of ‘said transformers as well ‘as
the .other terminals:of the input and output:be-
ing connected to the terminals ‘of said reversing
switeh in such a way that the output'leads:to the
inlet -transformer-and the input to the woutlet
transformer ‘when ithe reversing ‘swité¢h is:in‘its
normal position, :a single -terminal :connected to
said :common conductor :permitting ‘the control
unit “to be grounded, an indicator device respon-
sive .to signal ‘current, a source of voltage, :a
normally open control circuit’including said elec-
tromagnetic device and said source between said
ecmmon- conductor and the eentertap of said in-
let ‘transformer, :and a normally open:signal cir-
cuit :including -said indicator :‘device and 'said
source:hetween said common ‘conductor and:the
centertap of said outlet transformer; being both
the control and signal ¢ircuits completed by
suitable means provided at-each station, whereby
respectively the -direction of the'communication
becomes reversed and g signal-is emitted to-said
communication control unit.

4, In an intercommunication system, the com-
bination-including, atleast two remotely located
loudspeakers; a two-wire communication:channel
extending from one loudspeaker to:the other; a
conrimunication control. unit having ‘inlet and
outlet terminals inserted into said ‘communica-
tion channel at an intermediate point thereon;
said communication -control unit including -in
combination, an amplifier, an indicator  device,
meahns including a reversing switch for reversing
the input and output connections of said -ampli-
fier with respect to said loudspeakers, a 'normally
open ‘signal circuit including said indicator de-
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vice:and:saidioutlet términalsextending through
thigt part-of -the: comimunieation r¢hannél which
is ‘in -connection -awith tsdid outlet terminals, .an
electro-magnetic " deviee -operatively :associated .

~with-and to’control:the;position-of:said ‘reversing. .

switeh, -a normally-open -control:circuit:including:
said-electrosmagnetic device-and:said-inlet termi-
nals ‘extending through ;the :other .part .of -the
commitnication-channel .outgoing -from: said: inlet
terminals; means located at each loudspeaker
and operatively -associated therewith -ineluding

© a:normally-open switch:for:completing selectively
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- signal currents.

said control circuit-or said-signal circuit gccord-
ingly to:the .connection of the loudspeaker ‘with
respectively -said rinlet -and ‘outlet ‘terminals -of
said communication control:unit.

5. In:an‘intercommunication system; the com-
bination ‘including, -at least two remotely -located
loudspeakers; a two-wire communication -chan-
nel-.extending - from one loudspeaker to the:other;
a rcommunication -control :unit -having ‘inlet ‘and

‘outlet terminals -inserted into -said..communica~-

tion .channel:at -an intermediate point ‘thereon;
said -communication control ‘unit -including .in
combination, an -amplifier -for amplifying sound
indueedcurrents, an indicator idevice :responsive
to.signal:currents,an electromagnetic device.re-
sponsive to .control currents, means including-a
reversing switch for reversing the input.-and-out-
put connections of said amplifier with respect to
said loudspeakers; means.including.said electro-
magnetic -device and said inlet -terminals-at -said
communication control -unit .and means.includ-
ing-a. normally.open switch provided at each.loud-
speaker -for conditioning that part of the .com=
munication ehannel which is connected to said
inlet -.terminals to carry on'simultaneously both
sound-and control currents; means including said
indicator device and said outlet-terminals.at-said
communication .control unit to.cooperate with
said mentioned -means -at the loudspeaker ‘for -
conditioning the-other part of the communication
channel which is outgoing from said outlet termi-
nals to carry on simultaneously ‘both .sound and

WERNER HASENBERG.



