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My invention relates to the transmission 
and reception of radio or wireless signals. 
whereby a message may be sent and received 
with practical secrecy and without interfer 
ence with messages simultaneously sent by 
other stations lying within the range of 
radio activity. 
More particularly, my invention relates to 

the transmission and reception of 'adio or 
wireless signals by means of trains of radio 
waves, wherein radio waves of different fre 
quencies are employed and the wave trains 
or impulses impressed upon these waves are 
likewise of differing frequencies all above 
the range of audibility, and to means for 
'combining these Wave trains to produce 
heats of audible frequency. 
My invention also relates to the transmis 

ision and reception of radio or wireless sig 
nals employing the same wave length hut 
in which the wave t'ains are displaced. 

Heretofore. radio waves of different 
lengths but of the same train frequency have 
been emploved to effect secrecy of wireless 
communication. As a variation to this 
method, wave trains of the same frequency 
but differing in phase were impressed on 
these radio waves of linental length. This 
difference in phase relation of the wave 
trains operated to effect an angular displace 
ment, between mirrors enabling signals to be 
caught visually by a reflected beam of light. 
As a method for eliminating static effects 
at the receiving station, radio waves of con 
stant frequency have been received and 
heterodyned by electron tubes to produce 
beats above the range of audibility and these 
wave trains above the range of aidibility im 
posed upon a closed circuit. whereby they 
interacted to produce an audible beat. 
An object of my invention is to provide 

a system for wireless communication, where 
by a plurality of different wave lengths may 
be employed to send a message, thus necessi 
tating tuning at the receiving station to 
each of the wave lengths separately. By 
tuning to a plurality of wave lengths. inter 
forence of the message by other messages 
simultaneously sent from a different station 
is reduced to a minimum. Again, by reason 
of the great selectivity in tuning and be 
cause of the practical difficulty in obtaining 
the exact combination, owing to the wave 

train frequency of each radio wave being 
above audible frequency, reception by unau 
thorized stations is unlikely. 
The number of sending devices now in use 

is SO great that any receiving system tuned 
to a single frequency, while it may repro 
duce the signals radiated on a single fre 
quency, is likely to have such signals con 
fused by interference from other stations. 
On the other hand, a station, equipped with 
two receiving circuits tuned respectively to 
the two wave lengths used by the sending 
station and obtaining a signal by the inter. 
action of these two wave lengths, is far less 
likely to be disturbed by interference and so 
will obtain the message. 
To this extent, the system is a secret one, 

since only the receiving station acquainted 
with the two wave lengths can obtain the 
message clearly, other stations being able to 
obtain it only with difficulty because of 
their inability to escape interference. 
With these and other objects in view, 

which may be incident to the improvements. 
my invention consists in the parts and com 
binations to be hereinafter set forth and 
claimed, with the understanding that the 
several necessary elements comprising my 
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invention may be varied in their arrange 
ment without departing from the spirit and 
scope of the appended claims. 

In order to make my invention more clear 
ly understood, I have shown in the accom 
panying drawings, means for carrying it 
into practical effect without limiting theim 
provements, in their useful applications to 
the particular constructions which, for the 
purpose of explanation, have been made the 
subject of illustration. 

Fig. 1 is a diagrammatic view of the send 
ing apparatus: Fig. 2 is a diagrammatic 
view of one form of the receiving appa 
ratus: Fig. 3 is a diagrammatic view of a 
modification of the form of receiving appa 
ratus shown in Fig. 2. 

In Figs. 1 and 2. I have indicated an ar 
rangement for the carrying out of my in 
vention in the application thereof to either 
a wireless telephone or telegraph system. 
Referring more particularly to Fig. 1: in 
circuit, with a sending antenna 1 is a vari 
able inductance 3, a fixed inductance 4 and 
a variable capacitance 5; correspondingly in 
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circuit with a sending antenna 2 is a va 
riable inductance 6, a fixed inductance 7 
and a variable capacitance 8. By varying 
the amount of inductance and capacitance in 
these circuits, they may be tuned to any de 
sired differing wave lengths. The fixed in 
ductance 4 is inductively coupled to a varia 
ble inductance 9, one terminal of which is 
connected to a filament 10 of an electron tube 
containing a grid 11 and a piate or wing 12. 
The filament 10 is heated by a suitable hat 
tery 13. Two inductances 14 and 15 for in 
the mutual inductance between the plate and 
grid circuits necessary for the sustained os 
cillation desired in the use of electron tubes 
as generators of radio-frequency current. A 
variable capacitance 16 is inserted in the 
plate-current circuit to enable careful tuning 
to be done. Main lead wires 17 and 18 from 
a suitable source of direct current are con 
nected, respectively, to the plate and the 
filament. Likewise, the fixed indictance 
is inductively coupled to a variable indie 
tance 19, one terminal of which is connected 
to a filament 20 of an electron tube having 
a grid element 21 and a plate or wing 22. 
The filament 20 is heated by a suitable bat 
tery 23. Two inductances 24 and 25 for in 
the mutual inductance betwean the plate 
and grid circuits necessary for the sus 
tained oscillation desired in the Ise of elec 
tron tubes as generators of radio-frequency 
current. A variable capacity 26 is inserted 
in the plate-current circuit to enable careful 
tuning. Main lead wires 27 and 28 conduct 
a direct current from a suitable source 
the plate and filament. 
From the foregoing, it will be apparent 

that the two electron tubes are connected to 
the source of direct current to constitute gen 
erators of high-frequency alternating citi 
rent. In the first mentioned tube, the li 
frequency alternating current, passing be 
tween the late 2 and the hot filament (), 
passes through the variable indictance ), 
and, because of its inductive coupli: 4 
the fixed inductance 4 of the aintenna ci 
of antenna 1, it sets up therein high-fre 

G 

quency radio oscillations. The adjustinent of 
the variable inductance 9 and the variable 
capacitance 16 will allow an adjustment of 
the period of oscillation of the plate-current 
circuit. Likewise, an adjustment of the vari 
able inductance 3 and variable capacitance is 
in the antenna circuit of the antenna 2 wi: 
permit the tuning of this circuit to the wave 
lengths desired. The other electron title, i.e. 
cause of its similarity of arrangement to that 
of the first mentioned tube, also osciliates ac 
cording to the adjustment of the variah in 
ductance 19 and the variable capacity 26, 
and, through the inductive coupling of the 
fixed inductance 7 and the variable indulo 
tance 19, Oscillations are set up within the 
antenna circuit of antenna 2. The period of 
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Osciliation is regulated by the adjustinent of 
the variable inductance 6 and the variable 
capacitance 8. In all cases, the antenna and 
plate-cul'rent circuits are flained to insure a 
Inaxiinuh) of power output. 

Sitable means for inte:"'tting the con 
tillous high-frequency oscillations within 
the aiteinia circuit of an icina i is provided 
by the circuit interrupter 29. To interrupt 
the high-frequency oscillation in the antenna 
2. a circuit inte's' pter 30 is 'ovided with a 
larger ninber of col) inlitatoi' seriel is than 
the interi'iate 29. Antea ne 1 and 2 are 
grounded, either thi'ough iniei'oihone 31 or 
telegraph key 32. The purpose (): the difies'- 
ence in the all in he of coinai; its)" segments 
in circuit intei'itipei's 29 and 30 is to give a 
diference in the wave-train frequency. It is 
obviots that th: Sane result could be ol)- 
tained by rotating the interriter's at a lif. 
erent rate. The lates of the wave trains 
given out are above the range of audibility 
and it is this feature of my invention that 
'enders it peculiarly effective for the secret 
transnission of nassages. If desired, instead 
of employing separate aintennae any other 
type of anteana inay be used. A fol'e ver, any 
radio-frequency genei'ator other than elee 
t"{}n tries l}}ay be used, such as the Poulsen 
arc and high-frequency alternating-current 
See atol's. 

Referring how to Fig. 2, which illustrates: 
an ari'angement of : 'eceiving station or 
carrying of lily invention, there are pro 
itled ' irrivil tent: 34 3, a n - VI (led 'eceiving antent: 34 and 3: ... i the an 

tenna circuit of the anternia 34 conrises va 
iiile in?t (tace 3G, a fixei inductance 37 
and a variable capacitance 38. The antenna 
circuit of antenna. 35 conprises a variable in 
ductance 39, a fixed inductance 40 and a var. 
alle capacitance 41. 

inductively corpled to the fixed induc 
f: ince 3 is : '': liable inductance 42. The in 
(luctance 42 fol's ); it of a circuit inell 

iable cana citance 43, a fixed capaci 
tance 44 and a grid element. 5 of an electron 
tube having a filament 46 and a plate 47. 
The filament 4:3 is heated by heans of a lat 
tery 48 in circuit with the filament, through 

airs: p 

be 'esistance 15). A lattery 5{) laces 
a positive pote;itial he late it. Within 
the late circuit is a ice 5 in 
a like main nei. inductively coupled to the 
fixed in?luctance 40 is a y 

The inductance 2 forms pal'i of a ci'- 
cuit including : Valiable capacity 53, a fixel 
capacitance of an election 

56 and a late 57. 
ly ieans of a loaf. 
a filament through 

- 33. ... positive poten 
tial is applied to the piate elashent 57 by 
means of a battery 60. Within the plate cir 

! is a fixed indictance (31. 
it will be apparent to One skilled in the 

54 at a grid 55 
havii) a fianent 

filiarient 56 is heate 
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art, from an inspection of the above de 
scribed connections, that the two electron 
tubes are here connected to constitute ampli 
fiers of the high-frequency alternating cut 
lent received by the antenna: 34 aid 35. :)- 
ductively connected to the inductance 51 is a 
variable inductance 62 in circuit with a vai'i 
able capacitance 63 and the telephone receiv 
ers 64 between the terminals of which is con 
nected a variable capacitance (35. The induic 
tance 61 is likewise inductively coupled to a 
variable inductance 66 which is in series with 
a variable capacitance 6 and the terminals 
of the telephone receiver 64. The circuit 62, 
63 and 64 is tuned to the frequency of the 
antenna circuit 34, 36 34, 36. 37 and 38. In like 
manner, circuit 66, 67 and 64 is tuned to the 
frequency of the antenna circuit 35, 39, 40 
and 41. As in case of the transmitting ap 
paratus, instead of employing separate an 
tennae, any other form of antenna may be en 
ployed, if desired. 
From the foregoing, it will be clear that 

radiowaves of different radiofrequency are 
set up in the transmitting antenna circuits 
by means of electron tubes acting as high 
frequency generators, the antenna 1 deriv 
ing its wave oscillations through the induc 
tance 4, inductively coupled to the variable 
inductance 9 through which pass oscillations 
of radiofrequency from one of the electron 
tubes. Likewise, the antenna 2 derives its 
wave oscillations through the inductance 
7 coupled to the variable inductance 19 
through which pass oscillations of a dif 
ferent radiofrequency from the other elec 
tron tube. The antenna circuit consisting 
of the antenna 1, the variable inductance 3, 
the fixed inductance 4 and the variable ca 
pacitance 5 is interrupted by the rotary cir 
cuit breaker 29 which revolves at a speed 
that gives to the wave trains a frequency 
above the range of audibility. Similarly, 
the antenna circuit consisting of the antenna, 
2, the variable inductance 6, the fixed in 
ductance 7, the variable capacitance 8, has 
its radio waves broken up into wave trains 
of a frequency above the range of audibility 
by the circuit breaker 30. The frequency 
of the Wave trains in the two antenna cir 
cuits are different. Either by the micro 
phone 31 or the telegraph key 32, signals 
are impressed upon these two differing wave 
trains. The receiver is tuned to a plurality 
of radiofrequencies corresponding to those 
Of the transmitter. The oscillations set up 
in antenna circuit including the antenna 34, 
the variable inductance 36, the fixed induc 
tance 37, and the variable capacitance 38 
are transmitted through the vacuum-tube 
amplifier to the circuit, variable inductance 
62, variable capacitance 63 and telephone 
i'eceiver 64. This last mentioned circuit is 
in tune with the antenina circuit. Antenna. 
circuit comprising the antenna 35, the vari 

3. 

able inductance 39, the fixed inductance 40, 
the variable capacitance 41, is tuned to an 
other of the transmitted radiofrequencies, 
and the oscillations set up in this circuit 
are transmitted, through the electron-tube 
amplifier, to the circuit containing the vari 
able inductance 66, the variable capacitance 
6, and the telephone 64, which is in tune 
with this last mentioned antenna circuit. 
When radio waves of differing frequencies, 

broken up into Wave trains of differing fre 
quencies the train frequencies lying above 
the limit of audibility are sent out from 
the transmitting station they set up, within 
the tuned circuits of the receiver mechanism, 
oscillations. Within the tuned circuit con 
prising the variable inductance 62, the vari 
able capacitance 63, and the telephone 64, 
these oscillations are set up. Likewise, with 
in the tuned circuit including the variable 
inductance 66, the variable capacitance 6, 
and the telephone 46, oscillations correspond 
ing to the other wave length are set up. 
These oscillations in the two last mentioned 
circuits are in the form of trains of oscil 
lations, the train frequency being, in each 
case, above the range of audibility, but, at 
the common connection which is through the 
telephone 64, these wave trains will interfere 
to form a beat within the range of audibil 
ity, and, therefore, signals may be received 
through the telephone receiver. 

Referring to the modification of the re 
ceiving mechanism shown in Fig. 3 of the 
drawings, the connections of the receiving 
antenna and of the amplifiers are like that 
shown in Fig. 2. However, in this modi 
fication, the circuit tuned to the frequency 
of Waves received in antenna circuit includ 
ing the antenna, 34, the variable inductance 
36, the fixed inductance 37, the variable ca 
pacitance 38, is the circuit comprising a vari 
able inductance 69, a variable capacitance 
70, a fixed capacitance 71, shunted by a re 
sistance 72 and a grid element 73 of an 
electron tube. Likewise, the circuit tuned 
to the antenna circuit including the antenna 
35, the variable inductance 39, the fixed in 
ductance 40, the variable capacitance 41 is 
the circuit comprising a variable inductance 
74, a variable capacitaince 75, a fixed capaci 
tance 76, shunted by a resistance 77 and an 
other grid element 8 of the same electron 
tube. Within the electron tube is a fila 
ment 9 heated by a battery 80 through a 
variable resistance. The plate circuit of 
this tube consists of a battery 81, the posi 
tive terminal of which is connected to a 
plate O' Wing 82. Within the circuit in 
cluding the filament 79 and the plate 82 are 
lihou inted telephone receivers 83. Upon re 
ceiving radio waves of the correct frequency, 
the circuit including the grid 73 is set in 
periodic vibration according to the number 
of wave trains sent out from the sending 
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station. Again, the circuit including the 
grid element 7S has periodic oscillations Set 
tip therein corresponding to the frequency 
of the wave trains sent out over the circuit 
of similar tuning at the transmitting sta 
tion. These oscillations in the two grid cir 
cuits separately, would produce oscillations 
in the telephone S3 above the range of all 
dibility lot, because of their interaction, 
there are produced beats within the range 
of ausiibility and thus signals are received 
in the telephone. 

wish it expressly undel'stood that, where 
as I have, for the purpose of simplicity, 
illustrated my invention as applied to the 
sending and receiving of but two radio 
wave frequencies and bit two train fire 
quencies, a greater number could be em 
ployed. The all'angement of apparatus for 
a plurality of different wave lengths and 
train frequencies exceeding two will be ap 
parent to those skilled in the art. 
While I have described certain elnbodi 

ments of my invention, it is apparent that 
many modifications may be made thereunder 
by those skilled in the art without depart 
ing from the spirit thereof, and desire, 
therefore... that my invention be limited only 
as set forth in the appended claims or by 
the showing of the prior art. 

i claim as my invention:- 
1. In a systein for wireless communication, 

the combination of means fol propagating a 
plurality of wave trains of different radio 
frequency and different train frequency, 
With means for receiving the wave trains, 
lineans for causing the Wave trains to inter 
act to produce a beat of audible frequency, 
and heans for 'eceiving the beat. 

2. In a systein for wireless communica 
tion, the combination of means for propa 
gating a plurality of wave trains of different 
'ain frequency, the train frequency being 

above the range of audibility, with means 
for receiving the Wave trains, means for 
causing the wave trains to interact to pro 
duce a beat of audible frequency, and means 
for receiving the beat, 

3. In a system for wireless communication, 
the combination of means for propagating 
a plu'ality of Wave trains of different radio 
frequency and different train frequency, the 
train frequency being above the range of 
audibility, with 'eceiving antennae tuned to 
a plurality of frequencies, means for caus 
ing the received wave trains to interact to 
produce a beat of audible frequency, and 
means for receiving the beat. 

4. In a systein for wireless communica 
tion, the combination of means foi' propagat 
ing a plurality of wave trains of different ra 
diofrequency and different train frequency, 
the train frequency being above the range of 
audibility, with receiving antennae tuned to a 
plurality of frequencies, amplifiers coacting 

s 
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with the antenna circuits, means coacting 
with the amplifiers to cause the wave trains 
to interact to produce a beat of audible fre 
quency, and means for receiving the beat. 

5. In a system for Wireless communica 
tion, the combination of means for propa 
gating a plurality of wave trains of different 
radiofrequency and different train frequency, 
the ti’ain frequencies being above the range 
of audibility, with means for receiving said 
wave trains, two circuits tuned to the fre 
quency of the received radio waves, and 
means at their point of interaction for COm 
bining the train-frequencies to produce a 
beat of audible frequency. 

6. In a system for wireless communication, 
the combination of means for propagating a 
plurality of wave trains of different radio 
frequency and different train frequency, the 
train frequencies being above the range of 
audibility, with means for receiving said 
wave trains, two interacting circuits tuned 
to the frequency of the received radiowaves, 
an election tube, two grids within the elec 
tion tube in operative relation with the two 
interacting circuits, and means for receiv 
ing the beat produced by the interaction of 
the Wave trains. 

7. In a system for wireless communication, 
the combination of means for propagating 
a plurality of wave trains of different radio 
frequency and different train fiequency, the 
train frequency being above the lange of 
audibility, with receiving antennae tuned to 
a plurality of frequencies, two interacting 
circuits tuned to the frequencies of the re 
ceived radio waves, and means at their point 
of interaction for producing from the differ 
ing train frequencies a beat of audible fre 
Cuency. 

8. In a system for wireless communica 
tion, the combination of means for propa 
gating a plurality of wave trains of diffe 
ent radiofrequency and different train fre 
quency, the train frequency being above the 
ange of audibility, with antennae tuned to 

a plurality of frequencies, amplifier's coacting 
with the antenna circuits, two interacting 
circuits coacting with the amplifiers and 
tuned to the frequencies of the received ra 
dioWaves, and means at their point of inter 
action for producing therefrom a beat of 
audible frequency, equal to the beat-fre 
quency of the said train-frequencies. 

9. In a system for wireless communication, 
the combination of means for propagating a 
plulality of wave trains of different radio 
frequency and different train frequency, the 
train frequencies being above the range of 
audibility, with receiving antennae tuned to 
a plurality of frequencies, interacting cir 
cuits tuned to the frequencies of the received 
radiowaves, an election tube, grids within the 
electron tube coacting with the interacting 
tuned circuits, whereby a beat of audible 
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frequency is produced in the plate circuit of 
the electron tube from the interaction of the 
differing train frequencies. 

10. In a system for wireless communica 
tion, the combination of means for propagat 
ing a plurality of wave trains of different 
radiofrequency and different train frequency, 
the train frequencies being above the range 
of audibility, with receiving antennae tuned 
to a plurality of frequencies, amplifiers co 
operating with the antenna circuits, inter 
acting circuits tuned to the frequencies of the 
received radioWaves and co-operating with 
the amplifiers, an electron tube, a plurality 
of grids within the electron tube coacting 
with the interacting tuned circuits, whereby 
a beat of audible frequency is produced in 

the plate circuit of the electron tube from 
the interaction of the differing train fre 
quencies and means for indicating the pres 
ence of said beat. 

11. In a system for Wireless communication, 
the combination of a plurality of antennae 
tuned to a plurality of frequencies, with 
Ileans for propagating Wave trains therein 
at different rates, one rate for each antennae, 
means for receiving said wave trains, and 
means for causing the Wave trains to inter 
act to produce an audible beat. 
In testimony whereof, I have hereunto 

subscribed my name this 27th day of May 
1920. 

LEWIS WARRINGTON CHUBB. 
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