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My present invention relates to a signal-
ling system and more particularly to a sys-
tem for transmitting and receiving a plu-
rality of signals simultaneously. :

- An ovbject of my invention is to provide
a systom in which a plurality of signals
(or messages or other communications) may
be_tranmitted on a single carrier wave.

With this object in view my invention
contemplates an arrangement in which a
carrier wave is alternately modulated by
signals from two separate sources, the rate
of alternation being above audibility. At
the receiving station the carrier wave is re-
ceived, detected and the two messages are
separated and supplied to separate receivers.

More particularly my invention contem-
plates an arrangement 1n which & high fre-
quency carrier wave is modulated by an
intermediate frequency wave, the positive
alternations of which are modulated in ac-
cordance with one signal, while the negative
alternations are modulated in accordance
with the other signal. Preferably the car-
rier wave is modulated by the two signals
In opposite senses, that is to say, one signal
effects a reduction in the amplitude of the
carrier wave alone, while the other signal
effects an increase in the amplitude of the
carrier alone. At the receiving station the

" carrier wave is received and detected to de-

35

rive therefrom the intermediate frequency
waves, the positive and negative alterna-

tions of which bear the original message.

modulations. The intermediate frequency
wave is then supplied to a double detector
arrangement, each detector being provided
with a separate indicator, one detector being
responsive only to the positive alternations
of the intermediate frequency wave, while
the other is responsive only to the negative
alternations of the wave, thereby separating
the two messages or signals.

A further object of my invention is to
provide a novel high speed electric switch-
ing arrangement whereby a plurality of
messages transmitted over a single channel
may be diverted into separate individual
channels.

Serial No. 132,979,

My present invention is illustrated in the
accompanying drawings, in which—

Figure 1 is a circuit diagram of one form
of the arrangement employed at the trans-
mitting station;

Figure 2 is a circuit diagram of one form
of receiving apparatus which may be em-
ployed;

Figure 3 is a circuit diagram of a modi-
fied transmitting apparatus;

Figure 4 is a circuit diagram of a modi-
fied form of receiving arrangement;

Figure 5 is a characteristic curve useful
in explaining the operation of the inven-
tion; .. - :

Figures 6 and 7 are wave diagrams em-
ployed in explaining the operation of the
transmitting apparatus.

In Figure 1, part O is an ordinary three-
electrode, hot-cathode, electron tube which,
with its associated circuits, constitutes a
generator of an intermediate frequency cur-
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rent. The frequency of this current is pref-.

erably above audibility, for example, it may
be 60 kilocycles. However, I do not intend
to be limited to any particular value of fre-
quency. Oscillator O supplies intermedi-
ate frequency currents of the same phase to
two secondary windings §* and S? arranged
respectively in_the input circuits of ampli-
fiers M!' and M? The output circuits of
amplifiers M* and M? are coupled respec-
tively to the input circuits of rectifier-mod-
ulators M* and M¢, the output circuits of
the modulators being connected in a man-
ner to modulate the current generated by
the high frequency oscillator 0% Two sig-
nailing devices C* and C? are connected re-
spectively through amplifiers A and A2 to
the input circuits of additional amplifiers
M* and M2 The signalling devices shown
in_Figure 1 are preferably light-sensitive
ceils, although it is to be understood that
for certain purposes other types of signal-
ling devices, such as a microphone, or a
telegraphic signalling device, may be used
instead of the light-sensitive cells. The
light sensitive cells may be either of the
type in which an internally generated elec-
tromotive force is varied in accordance with
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the light falling on the cell, or of the type
in which the internal resistance of the cell
varies in accordance with the light varia-
tions. Batteries B! and B? are inserted in
series with the cells in local cireuits, includ-
ing resistance R* and R2 respectively, for
the purpose of energizing the cells. The
input circuits of amplifiers A’ and A* are
connected respectively across resistances R*
and R? in the local cell circuits, the output
circuits of amplifiers A! and A? being cou-
pled respectively to the input circuits of
amplifiers M* and M? by means of coupling
resistances R® and R* = Resistances R® and

5 R+ are shunted by suitable condensers for

the purpose of by-passing the intermediate
frequency current. The grid element of rec-
tifier-modulator M® is normally maintained
at a negative potential by battery B* and
the grid element of rectifier-modulator M!
is normally maintained at a positive poten-
tial by battery B*. These potentials are ad-
justed to such values that rectifier-modula-
tor M® operates at a point on the lower part
‘of the characteristic curve and rectifier-
modulator M+ operates at a point on the up-
per part of the characteristic curve, the re-

spective points being indicated at M? and -

M* on the characteristic curve, shown in
Figure 5. The cutput circuits of modula-
tors M? and M* are connected in parallel
with the plate circuit of the oscillator 0%, a
radio-frequency choke-coil C° being inter-
posed between rectifier-modulators and the
-oscillator O2 for the obvious purpose of pre-
venting radio-frequency currents from O?
passing into the rectifier-modulator.

Parts X* and X® are radio-frequency

choke-coils (of a value depending on the

frequency of O") placed in the plate cireuit
to provide a constant current supply to the
rectifier-modulators and the oscillator O?;
obviously these coils are necessary to modu-
‘late O with the output of O DBatteries
B5 and B¢ supply the plate currents of rec-
tifier-modulators M?® and M#, and oscillator
02 Tt is obvious that a single battery may
be used as a source of plate current instead
of separate batteries B® and BS. _

Tt is to be understood that vacunm tube
02, with its associated cireuits, constitutes
a generator of high-frequency oscillations
which may be radiated from an antenna as
shown in Ficure 1, or as is well known
these high: frequency currents may be trans-
mitted over line wires to the receiving sta-
tion. The frequency of the wave generat-
ed by oscillator O® may be of the order of
3000 kilocveles, although I do not intend
to be limiied to any particular frequency.

The operation of the embodiment of Fig-
ure 11s as follows:

Assuming for the present that oscillator
O! is nol operating, oscillator O generates
a high f{réquency current of constant am-
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plitude represented by the curve CW in
Figare 7, the nnmoduwlated portions of the
current being represented between vertical
lines IIT and IV, and V and VIL It will
be uinderstood that under normal conditions
current from Dbatteries B° and B® is dis-
tributed among the plate circuits of recti-
fier-modulators M?*, M* and oscillator O®
in such proportion that oscillator O® re-
ceives a plate current of a certain normal
value, rectifier-modulator M* receives a
plate enrrent of high value, indicated at
point M* in Figure 5, and modulator M?
receives very little plate current, indicated
at point M? in Figure 5. Assuming now
that oscillator O' is in operation, interme-
diate frequency currents having the same
phase and frequency will be supplied to am-
plifiers M’ and M which will induce into
the input circuits of rectifier-modulators M?
aid M thtermediate frequency currents
having tlfe same phase and frequency. Re-
ferring to Figures 6 and 7, the vertieal lines
indicated by the numerals I to VII indi-
sates the half-cycle divisions of the alter-

nating current: generated by oscillator O

Line L* is an origin line for rectifier-modu-
lator M® and liné L is an origin line for
rectifier-modulator M%  These two lines
are shown slightly separated for clearness
of illustration and explanation. Assuming
that a negative alternation of the interme-
diate frequency current is impressed upon
both erid elements of rectitier morlulators
M and MY, it will be seen from Figure 5
that the plate currvent of rectifier-modulator
M* will be practically unaffected since due
to the negative bias on the grid, th= plate
current is normally very low, hut since mod-
ulator M* is biased by a positive potential
the cffect of this neeative modulating po-
tential is to increase the filament-to-plate
resistance of the tube, which results in a
decrease in the plate current of modulator
Mt and a corresponding increase of plate
current in osecillator 0% The increased
plate current supplied to oscillator O re-
sults in an increase in the amplitude of the
high frequency waves indicated between
lines T and IT in-Figure 7. Assuming next
that a positive alternation of the interme-
diate frequency waves is impressed upon
the orid elements of rectifier-modulators M?
and M*, it will be scen from Figure 5 that
the plate curvent in rectifier-modulafor M*
will be practically unaffected since due to
the high positive biag, this tube is normally
working at the saturation point, but in case
of rectifier-modulator M? the positive alter-
notion will act to oppose the negative bias
and thereby decrease the filament-to-plate
resiciance, with the result that rectifier-mod-
ulator M will take an increased plate cur-
rent. “The decrease in resistance of rectifier
modulator M?® will rob the plate circuit of
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oscillator O of some of its current which
will result in a decrease in the amplitude
of the high frequency waves indicated be-
tween lines 1T and ITT Figure 7 and be-
tween lines IV and V of the same Figure.
It will readily be understood that the am.
plitude of the positive and negative alter-

‘nations of the intermediate frequency wave

supplied to rectifier-modulators M2 and M*
are controiled respectively by the signalling
devices C' and 2. The wave which is ra-
diated is a doubly modulated wave, that is,
a high frequency modulated by an interme-
diate frequency wave which in turn is mod-
ulated by signal modulations, the positive
alternations of the intermediate frequency
wave being modulated in accordance with
one signal, while the negative alternations
are modulated in accordance with another
signal.

The receiving arrangement employed for
separating the two signals or messages is
shown in Figure 2, in which D' is a vacunm
tube detector, the input circuit of which is
coupled to a suitahle receiving antenna and
the output cirvenit of which is coupled to a
vacuum tube amplifier A* by means of a
coupling resistance R°, The output cirenit
of amplifier A% is coupled to the input cir-
cuit of amplifier A* by coupling resistance
The outpnt circuit of amplifier A* is
coupled to a double detector arrangemens
comprising two vacuum tube detectors T2
and D2, two signal indicating devices T and
T* and a common plate battery B'. The in-
dicating devices Tt and T2 are preferably
audible signal indicators, for example, tele-
phones, buzzers, or telegraphic sounders,
visual or light indicators or any conibination
of these, and are connected respeciively’ in
the plate circuits of detectors D* and D¢
The input circuits of detectors D* and D3
are coupled to the output cireuit of ampli-
fier A* across coupling resistances R and
R® respectively, Each Input circuit con-
grid biasing Dbattery, indicated at
B® and B The potentials of these batter es
are so chosen that normally no current flows
through the signal indi ating devices T
and T2, :

It will be seen that detectors 13* and D
are connected in a differential arrangement
ampli-
fier A%, that is, they are so connected that
the drop in potential across the coupling
res'stance will produce a negative biasing
voltage in one grid circuit and a positive

- biasing voltage in the other grid circuit,

Normally the combining voltage of hat-

teries B® and B? and drop across resistances
R™ and R® respectively are so adjusted that
the plate current of detectors D? and T° is
reduced substantially to zero. The polarity
of the voltage drop across each resistance

)
/

is" indicated by appropriate signs in the
drawings.

The operation of the receiving arrange-
ment is as follows:

The incoming wave is received and de-
tected by detector D' to derive therefrom
the intermediate irequency wave bearing
the original signal modulations, the posi-
tive alternations bearing the modulations of
one signal and the negative alternations
bearing the modulations of the other sig-
nal. The intermediate irequency wave is
amplified successively by amplifiers A® and
A* and fed into the double detector arrange-
ment coupled to the output circuit of sm-
plifier A% Assuming that a positive alter-
nation of the intermediate frequency wave
is flowing in the output circuit of amplifier
At and further assuming that the positive
alternation teads fo increase the normal
plate current and produce & corresponding
ncrease in voltage drop across resistances
R and R in the input circuits of detectors
D2 and D? respectively, the increase in volt.
age drop across resistance R? has the effect
of rendering the grid more negative than
normally and, therefore, there will be no
change m current and no response in signal
mdicator T, but since the voltage drop
across resistance R tends to oppose the neg-
ative bias ou the grid of the detector D3,
a plate current will flow and produce a re-
sponse in signal indicator T2 Assuming
next that a negative alternation of the in.
termediate frequency wave is impressed
upon the suiput circuit of amplifier A4 the
result will be a decrease in the plate current
of the amplifier. The decrease in the plate
current of the amplifier A* will again un-
balance the biasing voltages in the detector
circuits, but in an opposite manner, with
the result that plate current will flow and
produce a rvesponse in signal indicator T2,
and there will be no response in indicator
T Thus it will be seen that the receiving
arrangement is selective with respect to the
positive and negative alternations of the in-
termediate frequency wave, and. the sepa-
rate inessages may be received independ-
ently upon indicators T¢ and T2

From the foregoing it will be seen that
the action of the receiving arrangement is
that of a high-speed switching device for
automatically and Instantaneously switch-
ing the successive positive and negative al-
ternations, bearing the different signals, into
their vespective signal detecting and indi-
cating civenits. It is obvious that this ar-
meind has general utility, and may. be
in various situations where it is de-
o separate positive and negative puisa-

tions from a single channel and divert them
into individual channels; :

The modified form of transmitting appa-
vatus shown in Figure 3 differs from the
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arrangement of Figure 1, in that a separate
intermediate frequency oscillator is provided
for cach signalling device Ct and C?. The
arrangement for modulating the interme-
diate frequency waves by the signalling cur-
rents is also slightly different.  Where ele-
ments serve the same function in the two
figures they have been indicated by the same
reference characters. Parts O° and O*, with
their associated circuits, constitute separate
generators of intermediate frequency cur-
rent. These two oscillators should be main-
tained in synchronism and in proper phase
relationship, and to accomplish this the os-
cillators are controlled from a common
piezo-clectric resonator.. This resonator
comprises a piezo-clectric crystal Q, prefer-
ably of quartz, having mounted on one side
thereof two separated conducting plates
and b, and a third conducting plate ¢ on the
opposite side. Plate ¢ paired with ¢ is con-
nected across the frequency determining cir-
cuit of woscillator O% while plate b also
paired with ¢ is connected across the fre-
quency determining circuit of oscillator O*.
The dimensions of crystal Q are so chosen
that it has a natural frequency equal to the
intermediate frequency. Tt will readily be
understood that if the frequency determin-

‘ing circuits of oscillators O* and O* are ad-

justed approximately to the frequency of
crystal Q, the action of the crystal, when
set in operation, will be to maintain the
oscillators in synchronism and proper phase
relationship. Parts M® and M® are modu-
lators for modulating respectively the cur-
rent generated by oscillators O* and O* in
accordance with the signals impressed upon
signaling devices C* and €% As will be seen
from the drawings the plate circuits of
modulator M® and oscillator O° are con-
nected in serial relation with a single bat-
tery Bt for supplying the plate current.
Similarly the plate circuits of modulator M°
and oscillator O are connected in serial
relation, with battery B2, as a supply for
plate current. -The output circuits of am-

plifiers At and A? are coupled respectively
p p

to the input circuits of modulators M?® and
M¢ by means of coupling resistances R**
and R*,

The operation of the embodiment of Fig-
ure 3 is as follows:

- Varying signals impressed upon the sig-
nalling device C* and C* produce corre-
spondingly varying currents in the output
eircuits of amplifiers A* and A*  The po-
tentials on the grids of modulators M® and
M° will vary in accordance with the varying
plate currents of amplifiers A' and A%
thereby resulting in corresponding varia-
tions of the filament-to-plate resistances of
modulators M® and M° The variations in
internal resistances of modulators M® and
M® will produce corresponding changes in

1,914,570

the plate current of oscillators O° and O,
thereby modulating the current generated
by the oscillators in accordance with the sig-
nal impressed upon their respective signal-
ling device. It will be scen that interme-
diate frequency currents having the same
phase and frequency will be supplied to the
input circuits of rectifier-modulators M* and
M, the current supplied to rectifier-modu-
lator M* being modulated in accordance with
signals impressed upon signalling device Ca
From this point on, the operation is_the
same as in the arrangement shown in Fig-
ure 1 and will be readily understood.

A modified form of receiving apparatus
is shown in Figure 4, which differs from
that shown in Iigure 2 merely by the sub-
stitution of coupling transformers L', L2,
and I? for coupling resistances R?, Rf, and
R, R%. The operation of this form of re-
ceiving arrangement will.be readily under-
stood in view of the foregoing description
of the operation of the arrangement of Fig-
ure 2.

From the foregoing description it is ap-
parent that the output of modulators Me
and M* constitutes a composite wave of the
same frequency as the intermediate fre-
quency waves from which it is derived, and
that- the positive alternations of this com-
posite wave are modulated in accordance
with one signal and the negative alterna-
tions are modulated in accordance with an-
other signal. It is therefore, obvious that
instead of modulating oscillator O* directly
from modulators M* and M?, the composite
wave produced by these two modulators may
be passed through a resistance coupled, n-
termediate frequency, power amplifier, in
the usual manner, which would then modu-
late oscillator O=

If line wires are used as a transmitling
mediom, the composite wave produced by
modulators M? and M* need not be trans-
mitted by the carrier wave generated by os-
cillator 02, but may be impressed directly
upon the line and fransmitted to a distant
receiving station. In this arrangement a
detector at tue receiving station will not be
necessary, and the input circuit of ampli-
fier A® would be connected directly to the
line circuit. '

It is also appavent that, if desired, am-
plifier M' and M? in Figure 1 may be
omitted. In such an arrangement the out-
put cireuit of osciliator O would be cou-
pled directly to the input circuits of modu-
lators M® and M?, and the output circuits
of amplifiers A* and A? would be coupled
respectively to the input circuits of modu-
lators M* and M* in the same manner as they
are shown connceted to modulators M*

“and M2

Also, it will thus be observed that I have
provided a system including both method
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of and apparatus for transmitting and re-
ceiving multiple signals representing any
desired intelligible communication over the
same carrier wave, so that it is possible to
send a plurality of sets of signals, of which
one or more may be messages of voice or
" code, music or speech;visual effects or audi-
ble effects. -~ - o lm

. Having thus described my invention and
illustrated its use what I claim as new and
desire to secure by Letters Patent is:

1. The method of signaling which com-
prises generating a sustained high {fre-
quency wave, diverting said wave into two
separate channels, recombining the waves in
said channels to produce a singlé composite
wave having portions above zero amplitude
modulated only in -accordance with one: sig-
nal, and. portions below zero amplitude
modulated only in accordance with another
signal.

2. In a signaling system, the combina-
tion of means for generating a sustained
high frequency wave, means for modulat-
ing only the positive portion of the wave
by one signal, and for modulating only the
negative portion of the wave by another
signal, means to receive said modulated
waves, means to sepatate the alternate modu-
lated portions of the wave, and means to de-
tect said modulated-wave. portions to derive
therefrom the separate signals. - .

8. A method of multiplex signaling which
_comprises,-generating: a carrier:in the form
5. of sustained oscillations having a frequency
~.above -audibility, modulating - the positive
-alternations of said wave in accordance with
ofie signal, modulating the negative’ alter-
nations in accordance with a second 'signal,
transmitting the modulated wave to a re-

ceiving station, diverting the positive and-
~only of which are modulated in accordance
with one signal and the negative alterna-
, s otions only of whichtare modulated in-ac-
the ‘combination

negative alternations into separate channels;
and detecting separate signal indications
from said alternations. = = - noa oo

4. In a signaling system omb
of, a signalingchannel, means to’ impress
upon said channel an inaudible carrier in
the form of sustained oscillations, means to

modulate the positive alternations of said

carrier in accordance with one signal and

means to modulate the negative alternations.

in accordance with another signal, means for
transmitting both said modulated alterna-
tions to:a receiving station, means at the
receiving station for diverting the modu-
lated positive and negative ~alternations
*rom said channel into separate channels,
and means in each of said separate channels
to detect the signal transmitted.

5. A method of signaling which comprises
generating a carrier in the form of sustained
oscillations, modulating the positive alter-
nations of said carrier in accordance with a
signal, modulating the negative alternations

5

signai, generating a second carrier, and
modulating said second earrier by the first
modulated carrier, transmitting the: second
modulated carrier to a distant receiving sta-
tion, receiving and detecting said resultant
wave to derive therefrom the original first
carrier, and producing independent signal
indications by the positive and negative
alternations of said derived carrier.

6. In a signaling system the combination

of, a signaling channel carrying a super-
audible current having positive and negative
portions independently modulated. by sep-
arate signals, and means associated “with
said channel for diverting the positive and
negative portions of the current into sepa-
rate channels, said means comprising a pair
of three electrode electron discharge devices.

7. In a signaling system the combination
of, a sigualing channel carrying, a super-
audible wave bearing modulations in ac-
cordance with separate signals, and means
for separating and diverting the modulated
portions eorresponding to the separate sig-
nals into separate channels, said means in-
cluding a pair of detectors oppositely biased
by:the moedulated wave. :

8. I a signaling system the combination
of, a source of waves having portions above
and below zero amplitude respectively modu-
lated in" accordance- with different signals,
means for-diverting the respective portions

of ¢éach signal into’ separate channels and
means in each channel responsive to the re--

spective ‘wave portions for producing sep-
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arate signals; the last mentioned meats in-."

cluding a pair of differentially connected
electron discharge devices. R

9. In a signaling system the combination
of, a source of alternating current of super-
audible frequency, the positive alternations

~cordance -with”a ‘second signal, and ‘means
_-associated ‘with said source for diverting the

positive and negative alternations into:sep-
arate channels and means in each channel

“responsive fo the alternations for producing

;separate signals, the last mentioned means
including -a ‘pair of electron discharge de-
vices oppositely biased by the modulated

“alternations.

10. The method of signaling which com-
prises’ generating a carrier current in the
form of sustained oscillations of normally
constant amplitude, modulating alternately
succeeding sections of said wave in accord-
ance with separate signals to be transmitted
from sald station, and causihg one of said
signals to increase the amplitude of said
wave and the other of said signals to de-
crease the amplitude of said wave.

11. The method of signaling which com-

66 of said carrier in accordance with a second prises generating at a transmitting station
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a carrier current in the form of sustained
oscillations, modulating alternate portions
of said current in accordance with separate
messages, one message effecting only an in-
crease in the amplitude of said carrier, and
the other message effecting only a decrease
in the amplitude of said carrier. - ‘

12. In a signaling system the combination
of a first source of sustained oscillations,
means for dividing the current from said
source into two separate channels, a signal-
ing device associated with each channel for
modulating both halves of the oscillating
waves in the said channels, a rectifier-modu-
lator associated with each channel, said
rectifier-modulators being biased in oppo-
site senses so that one passes current only
above a certain selected value and the other
passes current only below said certain se-
lected value, a common output circuit for
said rectifier-modulators, a second source of
sustained oscillations, and means for modu-
lating the oscillations from said second
source in accordance with the currents in
said common output circuit. _

13. In a signaling system the combination
of means for generating a sustained high
frequency wave, means for diverting said
wave into a pair of separate channels, and
means including separate signaling devices
for translating said diverted waves into a
single composite wave, said composite wave
having a portion above zero amplitude
modulated only in accordance with one of
said signal devices, and the remaining por-
tion of said composite wave below zero

amplitude modulated only in accordance

with said second signal device.
14. A radio transmission system compris-

ing a generator of alternating current of

carrier frequency above audibility, and

. means for modulating either the positive

45
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or the negative component of the alternat-
ing current independently of the other half.

15. A communication system comprising
means for producing and transmitting an al-
ternating current of carrier frequency above
audibility with either the positive- compo-
nent or the negative component or each of
said components modulated independently
of the other, and a receiving apparatus com-
prising two detectors, one detecting the posi-
tive component of the received carrier wave
and the other detecting the negative com-
ponent thereof. :

16. A radio transmission system compris- .

ing a generator of alternating current of car-
rier frequency above audibility, and means
for modulating the positive and negative

components of the alternating current inde-

pendently of each other.

17. A radio transmission gystem compris-
ing a generator of alternating current of
carrier frequency above audibility, " and

1,914,570

means for modulating independently and
successively the positive and negative com-
ponents of the alternating current.

18. A ‘radio transmission system com-
prising a generator of alternating current of
carrier frequency above audibility, an an-
tenna to be energized thereby, a rectifier
interposed between said generator and said
antenna for passing current pulsations in
one direction only between said antenna and
generator, and means for modulating the
carrent pulsations passed by said rectifier.

19. A radio transmission system compris-
ing a generator of alternating current at
carrier frequency above audibility, an an-
tenna to be energized thereby, a pair of op-
positely conductive rectifiers constituting
parallel paths for current pulsations in their
respective directions of conductivity between
said generator and said antenna, and means
for modulating the current pulsations in
each rectifier independently of the other.

20. Method of modulating alternating cur-
rent of carrier frequency above audibility
which comprises resolving the alternating
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current into :positive and negative compo- -

nents, and superimposing a modulation upon
one of said components independently of the
other. .

21. Method of modulating alternating
current of carrier frequency above audibil-
ity which comprises resolving the alternat-
ing current into positive and negative com-
ponents, and superimposing a modulation
UFOH each of said components independently
of the other. -

29. Method of communication which com-
prises resolving an alternating current of
carrier frequency above audibility into posi-
tive and negative components, superimpos-
ing a modulation upon one of said compo-
nents independently of the other and trans-
mitting the component thus modulated.

23. Method of communication which com-
prises resolving an alternating current of
carrier frequency above audibility into posi-
tive and negative components, superimpos-
ing a modulation upon each of said com-
ponents independently of the other, and
transmitting the two components thus inde-
pendently modulated as a complete carrier
wave. A

24. A communication system comprising
means for producing and transmitting an al-
ternating current of carrier frequency above
audibility with either the positive compo-
nent or the negative component or each of
said components modulated independently
of the other, and a receiver having selective
means for detecting either the positive or
the negative component, at will.

25. The method of signaling which com-
prises generating a sustained high frequency
wave, modulating only the positive alterna-
tions of said wave with a signal to be prop-
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agated and modulating only the negative al-
ternations of said wave with a different sig-
nal to be propagated. '

26. The method of signaling which com-
prises generating a sustained high frequency

wave, separably modulating the positive and

. negative portions of said wave with dif-

ferent signals, transmitting the modulated
portions as a composite carrier wave to a
receiving station, conducting one-half por-
tion of the composite wave through a recti-
fier and detecting and indicating the modu-
lations in said portion of the wave passing
through said rectifier. :

27. A high ‘frequency transmitter com.
prising a source of continuous wave high
frequency oscillations, means for propa-
gating said oscillations, a rectifier in circuit
with-said source, a signal device for modil.
lating said oscillations independently of said
rectifier, said rectifier being conductive to
one half portion only of the high frequency
wave from said source, and means including
a second signal device operable to modulate -
In accordance with signals to be transmitted
only that half portion of the high frequency
wave to which said rectifier is conductive,

28. A high frequency transmitter compris-
Ing a source of. continuous super-audible
waves, a pair of signaling generators, a
pair of asymmetrically conductive vacuum
tubes in circuit with said source, said vac-
uum tubes being arranged so as to be con-
ductive to the two half portions respectively
of the high frequency waves - from . said
source, and means including said generators
for independently varying the conductivity
of the respective circuit paths in which said
vacuum tubes are individually included,
said means being operable to effect modula-
tion of the two half portions of the high
frequency wave, each independently of the
other. ~

29. A high frequency wave signaling sys-
tem comprising a source of super-audible

- Waves, means for modulating the two por-

tions of said wave above and below zero
amplitude independently, means for trans-
mitting the modulated waves, and a receiv-
ing station comprising an asymetrically con-
ductive path operable to pass one half of
said modulated wave and exclude the other
half, and recelving apparatus at said re-
ceiving station operatively associated with
sald asymmetrically conductive path.

In testimony whereof T have hereunder
signed my name.

CHARLES FRANCIS JENKINS,
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