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17 Claims. 

This invention relates to intercommunicating 
Systems and more particularly to an improved 
method of intercommunication between a central 
station and One or more distant stations. 
A principal object of the invention is to pro 

Wide a System of intercommunication between a 
central Station and one or more outlying stations 
wherein the Signalling energy generating equip 
ment is located entirely at the central station. 

l0 As a result of this it is possible to provide satis 
factory communication from outlying points to 
a central Station in situations where it would be 
impossible or impractical to locate the usual sig 
nal energy generating devices at the outlying 

ls points. The upkeep and surveillance of the sig 
nal energy generating equipment is therefore con 
fined to the central station. Such a system can 
be used for example to provide intercommuni 
cation between the bridge of a vessel and a plu 

20 rality of outlying points on the vessels, e. g., en 
gine room, life-boat stations, wheel-house, etc., 
even though the usual ship's generator should 
fail. Furthermore the communication can be 
achieved in any emergency over the existing me 

2 tallic media of the ship, thus obviating the run 
ning of special signal conductors to all the im 
portant points of the vessel. 
Another object of the invention is to provide a 

System of Selective signalling between a plurality 
30 of outlying stations and a central station, by em 

ploying different signal frequencies but without 
requiring the relatively complicated wiring con 
nections and apparatus usually employed for this 
purpose. 
A feature of the invention relates to a central 

station intercommunicating System wherein a 
sustained alternating current of a given fre 
quency or frequencies, is transmitted from the 
central station to One or more outlying stations 

40 where it is translated into an alternating current 
of a different frequency to serve as a carrier of 
signals back from the outlying stations to the 
central station. 
Another feature relates to a system of inter 

5 communication between an outlying station and 
a central station whereby at the Outlying station 
a signal modulated carrier frequency current may 
be transmitted to the central station employing 
not moving generating equipment, oscillator gen 

50 erators or the like at the Outlying station. 
Another feature relates to novel circuit ar 

rangements at a distant station for receiving 
signal energy of one frequency from a central 
station and converting it locally at the distant 

is station into signal energy of a different fre 

5 

35 
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quency for retransmission back to the central 
station. 
A further feature relates to a system of inter 

communication which is well adapted to provide 
two-way communication between a central point 6 
and a plurality of outlying points which may or 
may not be mobile, e. g., between an executive's 
office and various departments in a factory, office 
building, School, hospital or the like; or in con 
struction operations between headquarters and 10 
various points of operation which are mobile or 
Semi-permanent in character, such as elevators 
or supply trains, and without the necessity of run 
ning special signal conductors to the various 
points. It will be seen also that this system is 
particularly well-suited to provide communication 
between a director's booth and the various points 
on a 'movie location.' 
A still further feature relates to the novel or 

ganization, arrangement and relative connection 
of parts which go to make np a reliable, simple 
and efficient system of communication between 
a plurality of outlying stations and a central 
station. 
Other features and advantages not specifically 

enumerated will be apparent after a considera 
tion of the following detailed descriptions and 
the appended claims. 
While the invention will be disclosed herein as 

applied to one form of intercommunicating sys 
ten it. Will be understood that this is done merely 
for purposes of explaining the inventive concept 
and not by Way of limitation. Likewise while the 
Vairous methods are shown in diagrammatic or 
schematic form, only sufficient apparatus is dis 
closed in detail as to enable a thorough and con 
plete understanding of the invention to be at 
tained. It will be clear to those familiar with 
the art of intercommunication that various 
changes in the type and details of the various 
parts and apparatus represented Schematically 
may be made without departing from the Spirit 
and scope of the invention. Acordingly in the 
drawing, 

Fig. 1 is a schematic diagram of a typical in 
tercommunicating system for purposes of ex 
plaining the invention, and which is separately 
covered in application Serial No. 106,789, filed 
October 21, 1936. 

Fig. 2 is a schematic wiring diagram showing 
the details of one of the outlying stations of Fig. 1. 

Fig. 3 is a modification of Fig. 2, forming the 
Subject matter of the present application. 

Fig. 3A is a modification of Fig. 3 using only 
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2 
the upper and lower side bands of a modulated 
Carrier. 

Fig. 3 is another modification using only the 
fundamental and an upper side band of the car 
e. 
Fig. 3 is another modification using only the 

fundamental and lower side band of the carrier. 
Referring to Fig. 1 the numeral represents 

any Suitable central station such as a ship's 
bridge, a director's office or the like. The nu 
merals 2, 3, 4 and 5 represent a plurality of dis 
tant stations or points from which communica 
tion is to be had with the central station. The 
stations 2, 3 and 5 are shown connected with the 
central station by a two-wire line, such as a tele 
phone line, a telegraph line or the like, while 
station 4 is coupled to the central station by a 
space inductive link. Such as radio antennae or 
the like. The invention is not necessarily limited 
to the use of Special signalling lines such as tele 
graph or telephone lines for connecting the vari 
ous stations and therefore the two conductors 
shown connecting the stations in Fig. 1 may be 
the existing metallic media, or adjuncts of a build 
ing structure or they may represent any known 
form of signalling channel either wires or wire 
less. For example one conductor may be the 
neutral Wire of a three-wire electric light or power 
System, and the other conductor may be the 
grounded framework of the building in which the 
central station and the various outlying stations 
are located. 
At the central station there are located two 

Sources 6, 7 each source being designed to gen 
erate an alternating electric current of a fre 
quency different from that generated by the other. 
Preferably the sources 6 and 7 generate high fre 
quency electric currents of sustained sinusoidal 
wave form, and preferably, although not neces 
sarily the two sources are connected in parallel. 
The outputs of the two sources 6 and T are ap 
plied to the transmission networks or links lead 
ing to the various outlying stations. At each of 
the outlying stations there is provided a pick-up 
unit 8 consisting of circuit units Such as induct 
ances, condensers, rectifiers and the like, whereby 
the received electric energy is translated into car 
rier energy of a different frequency which is im 
pressed back upon the same link leading from 
the central station. In circuit With each trans 
lating unit is a signalling device 9 such as a micro 
phone, telegraph key or the like for varying the 
amplitude of the outgoing translated carrier. At 
the central station a suitable signal reproducing 
device 36 is located. 

Referring to Fig. 2 a typical circuit arrange 
ment is disclosed. At the main or central station 
there are provided the two sources 6 and 7 for 

generating sustained alternating currents of dif 
ferent frequencies. Any well-known form of al 
ternating current generator may be employed for 
this purpose preferably capable of generating Sub 
stantially sinusoidal alternating current. The 
generators are connected in parallel to the two 
conductors 0, f which may be the conductors of 
a telephone pair, a radio antenna of any known 
type, or any two metallic adjuncts of an existing 
Structure Such as the grounded frame-work of 
the building in which the generators are located, 
and the neutral wire of a three-wire power or 
lighting System. If desired the conductors G and 

may be the conductors of a two-wire power or 
lighting circuit. Connected across non-equipo 
tential points of the network is a tuned circuit 

2,221,994 
consisting of an inductance 2 and a condenser 
f3, the condenser-inductance combination being 
adjusted to resonate at the frequency of one of 
the generators at the central station, for example 
the generator 6. Connected in parallel with the 
first tuned circuit is another similar tuned circuit 
consisting of the inductance 4 and the condenser 
5 which have been adjusted to resonate at the 
frequency of generator T. Coupled to inductance 
2 is an inductance f6, and coupled to inductance 
4 is a similar inductance . While the draw 
ing shows the inductances 6 and 7 as separate 
inductances, it will be understood that a single in 
ductance Symmetrically coupled to the induct 
ances 2 and 4 may be employed. The con 
ductors 8, 9 leading from the terminals of the 
inductances 6, 7 are connected to a suitable rec 
tifying arrangement designated generally by the 
numeral 2. Preferably, although not necessarily, 
this rectifying arrangement consists of two full 
Wave rectifiers connected in bridge formation as 
ShOWn. Merely for purposes of explanation, the 
rectifying arrangement is shown as consisting of 
four half-wave rectifiers 2, 22, 23 and 24. These 
rectifiers may be of any Well-known type but pref 
erably are of a type not requiring separate power 
Supply. Thus crystal, contact type rectifiers, 
chemical or electro-chemical rectifiers may be em 
ployed. It will be understood that the conductors 
8, 9 instead of being coupled to the tuned cir 

cuitS by inductive coupling, may be coupled in 
any other manner Well-known in the art, e. g. by 
means of resistors, resistor-condenser combina 
tions, chokes, or choke-condenser combinations, 
So long as energy of the two frequencies is effi 
ciently applied to the rectifier arrangement, 

Since the rectifiers are being supplied with two 
alternating currents of different fundamental fre 
quencies, each of substantially sinusoidal wave 
form, there will appear in the output of the recti 
fier combination, namely across the conductors 
25, 26, a plurality of components consisting of a 
direct current component, alternating compo 
nents corresponding to multiples of the input fre 
quencies, components equivalent to the sum of the 
input frequencies, and components equivalent to 
the difference of the input frequencies. The out 
put conductors of the rectifier arrangement are 
connected in circuit with the tuned circuit 27 and 
the aperiodic circuit 28. The former preferably 
comprises an inductance 29 in parallel with a con 
denser 30, While the latter comprises a D. C. load 
resistor 3 in parallel with a by-pass condenser 
32. The resistor 3 is preferably of such a value 
that it dissipates the D. C. component of the rec 
tifier output and applies a sufficient load on the 
rectifier to insure proper operation thereof, while 
the condenser 32 is merely of sufficient capacity 
to provide a low impedance path for the alternat 
ing components. The inductance 29 and con 
denser 30 are adjusted to resonate at a frequency 
which is equivalent to the difference in frequency 
between Sources 6 and 7. Coupled to inductance 
29 is another inductance 33 and a series con 
denser 34, the said inductance 33 and condenser 
34 being adjusted to resonate at the same fre 
quency as that of the elements 29, 30. The energy 
in the circuit 33, 34 is applied to the connecting 
network iO, through some suitable modulating 
device Such as the microphone 35. 

Located at Some remote point where the signals 
impressed upon microphone 35 are to be received, 
for example at the central station , is an electrical 
signal reproducing device 36 which is capable of 
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2,221,994 
being tuned to the frequency of the circuit 27. 
Preferably this signal reproducing device is pro 
vided with means for demodulating or detecting 
the signal modulations in the received modulated 
wave transmitted from the outlying station 2 over 
the connecting network described. 
Instead of employing two separate frequency 

generators at the central Station connected in 
parallel to the transmission network, any other 
arrangement for producing two differing fre 
quency currents may be employed. In accord 
ance with the present invention there is shown in 
Fig. 3 a Source 3 of Sustained sinusoidal alter 
nating Currents is modulated by Sustained sinus 
oidal Currents from a Source 38 of a lower or mod 
ulating frequency as compared with the fre 
quency of Source 3. It is Well-known that such 
an arrangement produces in its output, currents 
not only of the fundamental frequency, i. e. free 
quency of Source 37, but also upper and lower 
side-band frequencies. The modulated output 
of source 37 is impressed upon any of the trans 
mission networks mentioned in connection with 
Fig. 1, and at the outlying station 2, two out of 
the three frequencies are selected by means of 
the tuned circuits 2-3, and 4-5. For ex 
ample the circuit 2-3 may be tuned to the 
frequency of Source 37, while the circuit 4-5 
may be tuned to the frequency of either the up 
per side-band or the lower side-band. Alter 
nating currents of two differing frequencies are 
rectified in the manner already described in con 
nection. With Fig. 1, and are used as the local car 
rier at the outlying station for transmitting a 
signal therefrom, either to the central station 
Or to SOme other point. 

It Will also be clear to those familiar with the 
art while the systems disclosed can be used for 
Speech transmission, that any other type of sig 
nal device may be substituted for the microphone 
35 to vary the resistance of the output circuit of 
the pick-up units for other types of transmission. 
For example a telegraph key, codesignalling de 
vices, facsimile, television and other signal de 
vices may be employed. In like manner other 
types of signal devices may be substituted for 
microphone 62 and receiver 64. Further while 
in some of the embodiments the several sources 
of high frequency currents have been shown con 
nected in parallel, it is possible to use a series 
connection. Likewise instead of coupling these 
Sources directly to the transmission network, they 
may be coupled thereto capacatively, inductively, 
or through a suitable corrective network, filter, 
bridge circuit or the like, as will be obvious to 
those familiar With the art. Other changes may 
be made in the various embodiments without de 
parting from the Spirit and scope of the inven 
tion. 

In the embodiment of Fig. 3, instead of trans 
mitting the fundamental frequency and the up 
per and lower side bands to the receiving station 
and effecting the selection at the receiving sta 
tion, the selection of the two frequencies may be 
effected at the transmitting station. For exam 
ple, as shown in Fig. 3A, the modulated current 
resulting from the interaction of the sources 37 
and 38, consists of a fundamental frequency, and 
the upper and lower side-band frequencies. By 
any Well-known arrangement designated sche 
matically by the numeral 65 the fundamental 
frequency may be Suppressed and Only the upper 
and lower side-band frequencies are then im 
pressed upon the channel 0, . The remainder 

3. 
of system of Fig. 3A may then be identical with 
that of Fig. 3. . . . . . . . 

Instead of suppressing the fundamental fre 
quency, the lower side-band frequency may be 
suppressed. Such an arrangement is indicated 
schematically in Fig. 3B, wherein the numeral 66 
represents any well-known arrangement for sup 
pressing the lower side-band. Consequently, 
only the fundamental frequency and the upper 
side-band frequencies are impressed upon chan 
nel 10, . A similar arrangement is shown in 
Fig. 30, wherein the device 67 suppresses the up 
per side-band and consequently only the funda 
mental frequency and the lower side-band are 
impressed upon chanel , i. - 
This application is a continuation-in-part of 

Application Serial No. 106,789, filed October 21, 
1936, Patent No. 2,189,267, Feb. 6, 1940, in the 
name of Louis W. Kolozsy whose name was 
changed by judicial procedure to Louis William 
Parker on or about January 28, 1937. 
Subject matter disclosed herein but not claimed 

is claimed in applicant's Patent: No. 2,144,380, 
granted January 17, 1939. - - 
What I claim is: 
1. The method of message signalling which 

comprises generating at a first station an alter 
nating current, modulating at said station said 
alternating current by a second alternating cur 
rent of lower frequency, transmitting the funda 
mental and only one side-band of the modulated 
alternating current to a second station, passing 
the fundamental and said one side-band through 
respective tuned circuits at said second station, 
combining the output of the tuned circuits to 
produce a third alternating current having a fre 
quency different from either said fundamental or 
said side-band, and at said second station modul 
lating in accordance with message signals only 
said third alternating current and transmitting 
said modulated current back to said first station. 

2. The method according to claim 1 in which 
the frequency of said third alternating current is 
equal to the difference between said fundamental 
and Said one side-band. . 

3. The method of message signalling which 
comprises generating at a first station an alter 
nating current, modulating at said station said 
alternating current by a second alternating Cur 
rent of lower frequency, suppressing the funda 
mental and transmitting only the upper and lower 
side-bands to a second station, passing the Said 
side-bands through respective tuned circuits at 
said second station, combining the output of the 
tuned circuits to produce a third alternating cur 
rent of a frequency different from either of said 
side-bands, and at said second station modulat 
ing only said third alternating current and trans 
mitting said modulated current back to Said first 
Station. 

4. The method according to claim 1 in which 
only the fundamental and the lower side-band 
are transmitted to said second station. 

5. The method according to claim 1 in which 
only the fundamental and the upper Side-band 
are transmitted to said second station. 

6. The method according to claim 1 in which 
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the said third alternating current is produced by 
combining and rectifying the output of said 
tuned circuits. . , 

7. The method according to claim 1 in Which 
the said third alternating current after being 
modulated in accordance with message signals 
is transmitted back to the first station over the 
same signalling channel over which the currents 
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were transmitted from the first station to the 
second station. s 

8. In a system of the character described the 
combination of a transmission network adapted 
to receive from a distant station an alternating 
current of fundamental frequency and a single 
side band, means to combine said received cur 
rents to derive an alternating current of a fre 
quency different from said received currents, and 
means to modulate in accordance with message 
signals only said derived current and means to 
transmit said modulated current back to Said 
distant station. 

9. In a system of the character described the 
combination of a transmission network adapted 
to receive from a distant station an alternating 
current of fundamental frequency and a single 
side band, means including a pair of tuned cir 
cuits each tuned respectively to said fundamental 
and said single side band, means to combine the 
output of said tuned circuits to derive an alter 
nating current of a frequency different from 
either said fundamental or said single side band, 
and means to modulate in accordance with mes 
sage signals only said derived current and means 
to transmit said modulated current back to Said 
distant station. 

10. A system according to claim 9 in which 
the means to derive said alternating current in 
cludes a rectifier network upon which the output 
of the tuned circuits is impressed. 

11. A system according to claim 9 in which 
the output of the tuned circuits is passed through 
a rectifier network employing rectifiers of the 
type requiring no local source of poWer. 

12. A system according to claim 9 in which 
the output of the tuned circuits is passed through 
a rectifier network, and the output of the recti 
fier network is passed through a tuned circuit 
tuned to the frequency of said derived alternat 
ing current. 

13. In a system of the character described the 
combination of a first station, means at said 
station for generating an alternating current of 
a fundamental frequency, means at said station 
to modulate said fundamental frequency by cur 
rents of a lower frequency, means to transmit 
only said fundamental and one side-band to a 
Second station, means at Said Second station to 
combine said fundamental and side-band to de 
rive an alternating current of a third frequency, 
and means at said Second station to modulate 
in accordance With message signals only said de 

2,221,994 
rived alternating current and means to transmit 
said modulated current back to said first station. 

14. In a system of the character described, the 
combination of a first station, means at Said sta 
tion for generating an alternating current of a 
fundamental frequency, means at said station to 
modulate said fundamental frequency current 
by currents of a lower frequency, means to Sup 
press said fundamental frequency current and to 
transmit only the upper and lower side-bands of 
the modulated current to a second station, means 
to combine said side-bands at said second station 
to derive an alternating current of a third fre 
quency, and means at said second station to mod 
ulate only said derived alternating current and 
means to transmit said modulated current back 
to said first station. 

15. In a system of the character described, the 
combination of a first station, means at Said 
station for generating an alternating current of 
a fundamental frequency, means at Said Station 
to modulate said fundamental frequency by cur 
rents of a lower frequency, means to transmit 
only the fundamental and one of the side-bands 
to a second station, means to combine Said 
fundamental and side-band at the Second station 
to derive an alternating current of a third fre 
quency, and means to modulate in accordance 
with message signals only said derived current at 
said second station and means to transmit Said 
modulated current back to said first station. 

16. In a system of the character described, the 
combination of a first station, means at Said 
station to generate an alternating current of a 
fundamental frequency, means at said Station to 
modulate Said fundamental frequency by Cur 
rents of a lower frequency, means to select from 
the fundamental frequency and the upper Side 
band and the lower side-band frequencies Only 
two frequencies for transmission to a Second Sta 
tion, means at said second station to receive and 
combine said transmitted frequencies, the last 
mentioned means including a pair of tuned cir 
cuits and a rectifier network for deriving a third 
frequency different from the received frequen 
cies, and means at said Second station to modu 
late in accordance. With meSSage signals only 
Said third frequency and means to transmit said 
modulated frequency back to the first station. 

17. A System according to claim 16 in which 
the rectifier network includes a rectifier of the 
contact type. 

LOUIS WILLIAM PARKER. 
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