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YIJALT FELEX RADAOCOMUNICATION 
Charles Francis Jenkins, Washing&oa, D. C., as 
signor, by mesne assignments, to Radio Corpg 
ration of America, a corporation of Delaware 

Original aipplication September 1, 926, Seria No. 
i32,979, aow Patent No. 1,94,570, dated June 
28, 1933. Divided and this application Novem 
ber 19, 193i, Serial No. 576,005 

5 Claims. 

This invention relates to signalling systems, and 
With particularity to a system for transmitting 
and receiving a plurality of signals simultane 
Ously. 
An object of the invention is to provide a system 

in Which a plurality of signals (or messages or 
Other communications) may be transmitted on a 
Single carrier Wave. 
With these objects in view the invention con 

templates an arrangement in which a composite 
carrier Wave is produced with one portion above 
a certain amplitude modulated in accordance with 
One Signalling device, and a portion of said com 
posite Wave below Said certain amplitude modul 
lated in accordance with a second signalling de 
Vice. 
The invention also contemplates a receiving 

Station where the composite wave is received, de 
tected, and the two messages separated and ap 
plied to separate signal indicators. 
More particularly the invention contemplates 

an arrangement for generating two separate car 
rier waves of the same frequency, together with 
means for insuring the proper phase and syn 
chronism between said carrier waves, and means 
for modulating only the portion of one wave 
above a Selected amplitude in accordance with 
Signals, and means for modulating the portion 
of the other wave below said selected amplitude 
in accordance with a different signal. 

In other Words, the invention contemplates the 
generation of two carrier Waves of the same fre 
quency and phase, the independent modulation 
of Said Waves by Separate signal devices, and the 
recombining of the modulated waves to produce 
a single composite Wave bearing a plurality of 
modulationS. 
A feature of the invention relates to a receiving 

station for a composite carrier Wave of the chair 
acter disclosed, the receiving station being pro 
vided With means for receiving and detecting the 
modulations in the collapCSite Wave So as to de 
rive therefrom Simultaneously two separate 
Signals. 
In accomplishing this latter feature the re 

ceiving station is preferably provided With a pair 
of oppositely poled detectors, each detector being 
provided with a Separate signal indicator. 
A still further feature of the invention is to 

provide a novel high Speed electric Switching ar 
rangement whereby a plurality of messages trans 
mitted over a single channel may be diverted into 
separate individual channels. 
The invention is a division of application Serial 

No. 132,979, filed September 1, 1926, issued as 

(C. 258-9) 

Patent No. 1,914,570, dated June 20, 1933. 
The present invention is illustrated in the ac 

Companying dra Wings, in Which 
Figure is a diagram of one preferable form 

of transmitting circuit and arrangement for ac 
Complishing the purposes of the invention; 

Fig. 2 S a circuit, diagrann of a preferred form 
and arrangement of receiving apparatus for ac 
complishing the purposes of the invention; 

Fig. 3 is a circuit diagran of a modified form of 
receiving arrangement that may be used in prac 
tising the invention; 

Fig. 4 is a characteristic curve to be used in 
explaining the operation of the circuits disclosed 
in Fig. ; and 

Figs, 5 and 6 are Schematic Wave diagrams en 
ployed in explaining the operation of the trans 
mitting arrangement of Fig. 1. 

Referring more particularly to fig. 1, designa 
tions O3 and O4 represent generators preferably 
of sustained Oscillations of high or interme 
diate frequency, preferably the latter. 
While any Well known iform of oscillator gen 

erator may be employed it is preferable to ein 
ploy the so-called vacuum tube Oscillator Which 
is schematically illustrated in the drawing as 
being of the three electrode type having a cath 
ode, anode and control electrode. Each of the 
Oscillators O3 and O4 is provided With a feed 
back circuit, arrangement of known type for gen 
erating the desired frequency of Oscillations. 
Thus there is shown connected across the grid 
and anode of each of these Oscillators, a tunable 
circuit comprising an inductance and adjustable 
condenser. A portion of this inductance is also 
included across the grid cathode and being in 
inductive relation to the remaining portion of the 
coil thare is produced in the Well known manner 
a sustained oscillating wave whose frequency may 
be controlled by the adjustable condenser or by 
the variable nature of the inductances as shown. 
Ahead of each of the oscillators O3 and O4 are 
respective modulating devices M5 and M6, also 
preferably of the grid control type. These mod 
ulators are shown schematically in the drawings 
as of the vacuum tube type comprising a cathode, 
anode and control girid. Connected across the 
grid and cathode of each of the modulator de 
vices is a variable coupling resistance R11, R12. 
The resistance R11 for example, is connected in 
the output circuit of an amplifier tube A1, the 
input circuit of this amplifier being controlled 
by a suitable signalling device. 
The invention contemplates the employment 

of any known type of signalling devices, and while 
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is of the piezo electric crystal type. 

2 
tine drawings Schematically represent a light Sein 
sitive signalling device C, it will be understood 
that the invention is not limited thereto. The 
manner of coupling the signalling device C to 
the amplifier A1 or the signal device C2 to the 
amplifier A2 may be in accordance with any Well 
known circuit arrangement. For example, in the 
drawings the light sensitive cell Cl is connected 
in Series with a battery B and the coupling re 
sistance R1, whereby tha variations of light Shin 
ing on the cell Clare translated into correspond 
ing potential changes on the grid of the am 
plifier Al. 

Furthermore, it will be understood that it is not 
necessary to employ the same type of signalling 
device for each of the amplifiers Al and A. For 
example, the device C may take the form of a 
television pick-up cell, while the device C2 may be 
a microphone that picks up the Sounds coincident 
with the television images to be transmitted, and 
it will be understood that other combinations of 
signalling devices may be employed. The mod 
ulated output of the oscillators O3 and O. are 
impressed upon respective rectifier modulators 
M3 and M4. However, in order that the system 
may function properly, it is necessary that the 
Oscillations from the devices O3 and O be main 
tained not only in accurate Synchronism, but 
also in the proper phase relation. With respect to 
each other. 

For this purpose there is provided in common 
to both oscillators a resonator member of any 
known type. Preferably, however, this resonator 

Thus, in 
Fig. 1 the resonator comprises a piezo or quartz 
crystal having mounted on one side thereof two 
separated conducting plates a and b, and a third 
conducting plate c on the opposite side. Plate 
a, which forms a pair With plate C is con 
nected across the frequency determining circuit 
of oscillator O3, namely across the grid anode 
circuit of said oscillator. Similarly the plate 
b which functions as a pair with plate c is con 
nected across the frequency determining circuit 
of the oscillator O4. The dimensions of crystal 
Q are preferably so chosen that it has a natural 
frequency equal to the frequency of the Oscillators 
O3 and O4. It will be readily understood that 
if the frequency determining circuits of oscilla 
tors O3 and O. are adjusted even approximately 
to the frequency of crystal Q, that the action of 
said crystal, when set in operation, Will be to 
maintain the Oscillators in Synchronism and 
proper phase relationship. 
As shown in the drawings, the grid electrode 

of the rectifier modulator M3 is normally main 
tained at a negative potential by the battery B3, 
While the grid electrode of rectifier modulator 
M is normally maintained at a positive potential 
by battery B4. These respective potentials are 
preferably adjusted to Such values that rectifier 
modulator M3 operates on the lower part of the 
characteristic curve, while rectifier modulator 
M operates preferably at a point on the upper 
part of the characteristic curve, the respective 
points being indicated at M3 and M4 in the char 
acteristic curve shown in Fig. 4. 
The output circuits of modulators M3 and M4 

are connected in parallel with the plate circuit of 
the oscillator O2, a radio frequency choke coil 
C3 being interposed between the rectifier modul 
lators and the Said oscillator O2 for the purpose 
of preventing radio frequency currents from 
oscillator O' passing into the rectifier modulator. 
The elements X and X are radio frequency 

1,957,537 
choke coils (whose value is determined by the 
frequency of oscillators O3, O4) placed in the plate 
circuits of the modulator devices M3 and M' to 
provide a constant current Supply to the rectifier 
modulators and to the oscillator O2. The coils 
X1 and X2 function in the well known mannel 
to modulate the output, of oscillator O2 in accord 
ance with the outputs from the devices M3 and 
M4. Batteries B5 and 36 Supply the necessary 
plate potential for the devices M3 and M4 and 
the osciliator O2. It Will be understood, of course 
that a single battery or any other well known 
Source of plate potential may be used for the plate 
current instead of the separate batteries B5 and 
B6. The oscillator O2 is preferably designed and 
provided with a frequency determining circuit of 
known construction, So as to generate sustained 
high frequency oscillations which may be 
radiated in any Well known manner from the 
antenna. ShoWn, Or if desired, these high fre 
quency currents may be transmitted over line 
Wiles to the receiving Station. AS One illus 
trative example the oscillator O2, for example, 
may generate sustained waves of the order of 
3000 kilocycles, while the oscillators O3 and O4 
generate the intermediate frequency wave of a 
frequency such as is ordinarily employed in the 
intermediate frequency portion of Super-hetero 
dyne receivers. However, it will be understood 
that the invention is not limited in this respect so 
loing as the intermediate frequency wave is well 
outside of the frequency range of the signals 
to be transinitted. 
The operation of the transmitter arrangement 

shown in Fig. 1 is substantially along the follow 
ing lines. Warying signals impressed upon the 
Signalling devices C1 and C2 produce correspond 
ing varying currents in the output circuits of 
amplifiers A1 and A2. 
grids of nodulators M5 and M6, will therefore, 
valry in accordance with the varying plate cur 
rents of amplifiers A1 and A2, thereby resulting 
in corresponding variations of the filament to 
plate resistance of modulators M5 and M6. 

M5 and M6 will produce corresponding changes in 
the plate currents of the oscillato's O3 and O4, 
thereby modulating the current generated by the 
CScillators in accordance with the signal im 
preSSed upon the respective signalling devices. 
it will be seen that intermediate frequency cur 
rents from the oscillators O3 and O4 (which are 
maintained in Synchronism and proper phase 
relationship by the device Q as above described) 
Will be supplied to the input circuits of rectifier 
modulators M3 and M4, the current supplied to 
the device Vi being modulated in accordance with 
signals impressed upon the signalling device C2, 
while the current supplied to the device M3 is 
modulated in accordance with signals impressed 
upon the signalling device C1. 

ASSunning for the present that the oscillators 
O3, C4 are not operating, then oscillator O2 gen 
erates a high frequency current of constant 
amplitude represented by the curve CW in Fig. 
6. The unmodulated portions of the current be-, 
ing represented between vertical lines III and IV, 
and V and VII. 

It Will be understood that under normal con 
ditions current from batteries B5 and B6 is dis 
tributed among the plate circuits of rectifier 
modulators M3, M, and OScillator O2 in Such 
proportion that oscillator O2 receives a plate cur 
ent of a, certain normal value, rectifier modu 

The potentials on the 

The 
variations in internal resistance of modulators 
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lator M4 receives a plate current of high value 
(indicated at point MI, Fig. 4), rectifier modul 
lator M3 receives very little plate current (in 
dicated at point Mi, Fig. 4). Assuming now that 
Oscillators O8 and C4 are in operation, inter 
in ediate frequency currents having the same 
phase and firequency will then be supplied to the 
devices M3 and M4. 

Referring to Figs. 5 and 6, the vertical lines 
indicated by the numerals to W indicate the 
half cycle divisions of the alternating current 
Of intermediate frequency generated by the oscil 
lators O3 and O4. Line L3 is an origin line for 
'ectifier modulator M3, and line 4 is an Origin line 
for rectifier modulator M4. Assuming that nega 
tive alternations from the source C3 and O are 
simultaneously in pressed upon the respective grid 
electrodes of devices M3 aind M4, it will be seen 
from Fig. 4 that, the plate current of the device 
M3 will be practically unaffected because of the 
negative bias resulting from the battery B3, which 
normally maintains the plate current very low. 
However, since modulator M4 is biased positively 
by the battery B4 the effect of this negative 
modulating potential on the device M3 will be 
to increase the filament to plate resistance of 
the said device M4 which results in a decrease in 
the plate current of said device, and a corre 
sponding increase of plate current in Oscil 
lator O2. 
The increased plate current supplied to oscil 

lator O2 results in an increase in the amplitude 
of the high frequency Wave, as indicated between 
the lines I and II in Fig. 6. Assuming inext that 
a positive alternation of the intermediate fre 
quency waves is impressed upon the grid elements 
of devices M3 and M4, it will be seen from Fig. 
4. that the plate current in device M4 will be prac 
tically unaffected since due to the high positive 
bias from battery 34 this tube is norinally Work 
ing at the saturation point, but in the case of de 
ice M3 the positive alternation Will act to op 

pose the negative bias from battery B3, and there 
by decrease the filament-to-plata resistance With 
the result that the device A3 Will take an in 
creased plate current. The decrease in resist 
ance of device M3 will rob the plate circuit of os 
cillator O2 of more of its current, which Will re 
sult in a decrease in the aimplitude of the high 
frequency waves as indicated between lines II 
and III, and between lines IV and W of Fig. 7. 

It will readily be understood that the ampli 
tudes of the positive and negative alternations 
of the intermediate frequency waves Supplied to 
devices M3 and M4 are controlled respectively by 
the signalling devices Cl and C2. The wave which 
is radiated froin the antenna is, therefore, a 
doubly modulated Wave, i. e., a high frequency 
Wave modulated by an intermediate frequency 
Wave which in turn is nodulated by Signal inodul 
lations. The positive alternations of the inter 
mediate frequency Wave are modulated in ac 
cordance with one siginal, While the negative 
alternations are modulated in accordance with 
another signal. 
In other Words the two Signalling devices cause 

a modulation of the intermediate frequency 
Waves in opposite Senses, that is one signalling 
device causes an increase in amplitude while the 
other signalling device causes a decrease in ampli 
tude. It will be understood, of course, that the 
invention is not limited to the Selection of Zero 
amplitude as the datun line to which the increase 
and decrease of the Waves is to be referred. The 
broad aspect of the invention being in the selec 

3 
tion of a certain amplitude of oscillation of the 
high frequency wave, and the increase of this aim 
plitude by one signalling device, and the decrease 
of the animplitude by the other signalling device. 
From the foregoing description it will be appar 

ent that the output of the devices IM3 and M4 is 
what may be terred a composite Wave of the 
Saine frequency as the intermediate frequency 
Waves froin which it is derived, and that the posi 
tive alternations of this composite wave are 
nodulated in accordance with one signal and 
the negative alternations are modulated in ac 
coidance With another signal. It is, therefore, 
Obvious that instead of modulating Oscillator O2 
directly fron devices WI3 and M4, the composite 
Wave produced by the devices M3 and M4 may 
be biased or impressed upon a resistance coupled 
interediate frequency power amplifier which 
Would then modulate the oscillator O2. 

If a wire channel is used with the transmitting 
Inedium in place of the radiating antenna, shown, 
the composite Wave produced by devices IM3 and 
M' need not be transmitted by the carrier wave 
fi'Oim. OScillator O2. As a matter of fact, the Os 
Cillator O may be omitted and the composite 
Waves may be impressed directly upon the line 
and transmitted to the distant receiving station. 
With this latter arrangement a detector at the 
receiving station will not be necessary. 

Referring to Fig. 2, a description will now be 
given of One form of receiving circuit for sepa 
rating the composite doubly modulated wave to 
derive therefrom the two separate signals or 
in eSSageS. in this figure D1 is a vacuum tube de 
tector, the input circuit of which is coupled to a 
Suitable receiving antenna, as shown and the out 
put circuit of which is coupled to a vacuum tube 
amplifier A3 by means of a coupling resistance R5. 
The output cf amplifier A3 is likewise coupled to 
the input circuit of amplifie!' A' by a coupling 
resistance R. The output, circuit of amplifier 
A is coininected to a double detector arrangement 
Conlprising two Vacuit in tube detectors D2 and ID3, 
two signalling indicator tubes T1, T2, and a com 
mon plate battery 37. The indicating devices Ti, 
T' are preferably audible signal indicators, for 
example telephones, buzzers, or telegraphic 
SOunderS or Visual of light indicators, or any coin 
bination of these inay be employed, and are con 
inected irespectively in the plate circuits of detec 
tors and D3. The input circuits of these de 
tectOS are coupled to the output circuit of an 
plifier. A? through coupling resistances R7, R8, 
respectively. Each input circuit contains a grid 
biasing battery indicated at B8, B9. The poten 
tials of these batteries are so chosen that nor 
inally no current flows through the signal indi 
Cating devices II and 2. 

It Will be seein that detectors JD2 and D3 are 
Connected in a differential arrangement with re 
Spect to the Output circuit of amplifier A4, that 
is, they are SO connected that the drop in poten 
tial across the coupling resistance will produce 
a negative biasing Voltage in one grid circuit, 
and a positive biasing voltage in the other grid 
circuit. Consequently the combining voltage of 
batteries B and B9 are so adjusted that the plate 
currents of detectors D2 and D3 are reduced sub 
Stantially to Zero. The polarity of the voltage 
drop across each resistance is indicated by appro 
priate signs in the drawings. 
The Operation of the receiving arrangement 

is as follows: 
The incoming wave is received and detected 

by detector D1 to derive therefron the interme 
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4 
diate frequency wave bearing the original Signal 
modulations, the positive alternations bearing 
the modulations of One Signal and the 
negative alternations bearing the modulations 
of the other signal. The intermediate fre 
quency wave is amplified Successively by am 
plifiers A3 and A4 and fed into the double de 
tector arrangement coupled to the Output cir 
cuit of amplifier A. Assuming that a positive 
alternation of the intermediate frequency Wave 
is flowing in the output circuit of amplifier A, 
and further assuming that the positive alterna 
tion tends to increase the normal plate current 
and produce a corresponding increase in Voltage 
drop across resistances R and R8 in the input 
circuits of detectors D2 and D3 respectively, the 
increase in voltage drop across resistance R has 
the effect of rendering the grid more negative 
than normally and, therefore, there Will be no 
change in current and no response in Signal in 
dicator T1, but since the voltage drop acroSS re 
sistance R8 tends to oppose the negative biaS On 
the grid of the detector D8, a plate current Will 
flow and produce a response in signal indicator 

Assuming next that a negative alternation 
of the intermediate frequency Wave is impreSSed 
upon the output circuit of amplifier A, the re 
sult will be a decrease in the plate current of the 
amplifier. The decrease in the plate current of 
the amplifier A will again unbalance the biasing 
voltages in the detector circuits, but in an Oppo 
site manner, with the result that plate Current 
will flow and produce a response in Signal indi 
cator T1, and there will be no response in indi 

35 cator T2. Thus it will be seen that the receiving 
arrangement is selective with respect to the posi 
tive and negative alternations of the internedi 
ate frequency wave, and the Separate meSSages 
may be received independently upon indicators 

40, T1 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 switching the Successive 

45 positive and negative alternations, bearing the 
different signals, into their respective signal de 
tecting and indicating circuits. It is obvious that 
this arrangement has general utility, and may be 
used in various situations where it is desired to 
separate positive and negative pulsations from a 
single channel and divert them into individual 
channels. 

Fig. 3 shows a modified form of receiving ap 
paratus which differs from the form of Fig. 2 
merely by the substitution of coupling trans 
formers L, IL2, L3, for the corresponding coupling 
resistances R5, R6, R, R8. The operation of this 
embodiment is that of Fig. 2, and Will be readily 
understood in view of the foregoing description 
of the operation of the arrangement of Fig. 2. 
From the foregoing it will be Seen that there 

is provided a system including both method and 
apparatus for transmitting and receiving nulti 
ple signals representing any desired intelligible 
communication. Over the Sane carrier Wave, So 
that it is possible to send and receive a plurality 
of Sets of signals, of Which one or more may be 
messages of voice or code, music or Speech, visual 
effects or audible effects. 
Furthermore, While specific apparatus and cir 

cuit arrangements are disclosed, the invention 
is not to be limited thereto, and various changes 
and modifications may be made without depart 
ing from the Spirit and scope of the invention. 

1,957,537 
What is claimed is: 
1. A radio transmission System comprising a 

first generator of Super-audible alternating cur 
rent, a second generator of Super-audible alter 
nating current, both of Said generators generat 
ing at the Sane frequency, means for modulating 
the currents from said generators with different 
Signals, and means for rectifying only the posi 
tive components of one modulated wave, and Only 
the negative components of the other modulated 
WaWe. 

2. A System according to claim 1 in which the 
nodulated portions of the two currents are com 
bined to form a single composite Wave having 
alternate portions modulated in accordance With 
Separate Signals. 

3. A radio transmission system comprising a 
first generator of Super-audible alternating cur 
rent, a second generator of Super-audible alter 
nating current of the same frequency as the first 
current, a first rectifier to which the first current 
is applied, a Second rectifier to Which the Second 
Current is applied, means for separately modul 
lating currents passed by Said rectifiers, and 
means for combining the rectified currents to 
produce a single composite carrier wave. 

4. A System according to clain 3 in which the 
said rectifiers are oppositely conductive. 

5. The method of transmission which con 
prises separately generating two alternating 
currents at the Same carrier frequency above 
audibility, modulating the components of One 
current, Separately modulating the components 
of the other current, rectifying only the positive 
components of one modulated wave, rectifying 
Only the negative components of the other mod 
ulated wave, and transmitting both said modul 
lated components as a Single composite carrier 
wave. 

6. The method of transmission which con 
prises Separately generating two Super-audible 
waves at the same intermediate frequency, gen 
erating a third Super-audible carrier Wave at a 
different frequency, modulating said two first 
mentioned super-audible waves, rectifying only 
the positive components of one of the first men 
tioned Super-audible waves, rectifying only the 
negative components of the other of the first 
mentioned Super-audible waves, and modulating 
the Super-audible carrier waves by the modul 
lated portions of the first mentioned Super 
audible waves. 

7. The method according to claim 6 in which 
One of the Said first mentioned Super-audible 
waves effects only an increase in amplitude of 
the Second mentioned super-audible waves, 
while the other of the first mentioned super 
audible WaVeS effects only a decrease in the 
amplitude of the Second mentioned super 
audible waves. 

8. The method of signal transmission which 
Comprises generating a Super-audible carrier 
Wave, Separately generating two modulated al 
ternating currents, Said currents being modu 
lated in accordance with different sets of sig 
inals, and modulating said carrier wave by said 
modulated Currents So that one current effects 
Only an increase in the amplitude of the carrier 
Wave, while the other current effects only a de 
Crease in the amplitude of said carrier wave. 

9. The method of transmission which con 
prises Separately producing at the same fre 
Quency, tWO intermediate frequency modulated 
alternating currents, separately rectifying said 
Currents, generating a carrier wave, and modu 
lating Said carrier wave by said rectified cur 
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1,957,537 
rents so that one current effects an increase 
of the carrier Wave amplitude while the other 
current effects a decrease in the carrier Wave 
amplitude. 

10. The method of Signal transmission which 
comprises generating two Separate sustained al 
ternating currents at the Sane frequency, Sepa 
rately modulating Said currentS in accordance 
with signals, generating a carrier wave, apply 
ing said modulated currents so that one cur 
rent effects only an increase in the amplitude 
of the carrier Wave while the other current 
effects only a decrease in the aimplitude of the 
carrier Wave receiving Said carrier current, and 
detecting therefron the original intermediate 
frequencies and diverting said detected fre 
quencies into respective Signal reproducing 
channels. 

11. In a system of the character described, 
a first generator of Super-audible alternating 
current, a Second generator of Super-audible al 
ternating current at the same frequency as the 
first current, means for nodulating Said cur 
rents independently by respective signals, means 
for generating a carrier Wave, and means for 
modulating Said Wave only by the positive al 
ternations of one of Said nodulated currents, and 
only by the negative alternations of the other 
of Said modulated currents. 

12. A System according to claim 11 in which 
the positive alternations of one modulated cur 
lent effect only an increase in the carrier Wave 

S 
amplitude while the negative alternations of the 
other modulated current effect Only a decrease 
in the carrier wave amplitude. 

13. A System of the character described com 
prising a pair of Super-audible alternating cur 
rent generators, means for independently mod 
ulating the output of Said generatorS by differ 
ent signals, a positively poled rectifier to which 
the output of one generator is applied, a nega 
tively poled rectifier to which the output of the 
Other generator is applied, means for combin 
ing the outputs of Said rectifierS to form a single 
composite Wave, means for 'eceiving said wave, 
a positively poled rectifier and a negatively 
poled rectifier upon which Said composite Wave 
is impressed, and a pair of signal reproducing 
devices connected in the output circuits of Said 
lectifierS SO that one signal device is energized 
only by the detected positive alternations and 
the other signal device is energized only by the 
detected negative alternations. 

14. A System according to claim 13 compris 
ing inneans for transmitting the composite Wave 
in the for in of a modulated carrier Wave. 

5. A systein according to clairn 13 in which 
the coimposite Wave is transmitted in the form 
of a carrier wave having its amplitude increased 
Only by the positive portions of the composite 
Wave and having its amplitude decreased only 
by the negative portions of the composite wave. 

CHARES FRANCIS JENKINS. 

80 

85 

90 

95 

OO 

105 

O 

15 

120 

125 

30 

135 

140 

45 

50 


