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UNITED STATES 
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PATENT OFFICE. 
AUSTEN IA. CURTIS, OF EAST ORANGE, NEW SERSEY, ASSIGNOR, TO WESTERN ELEC 

TRIC COMPANY, INCORPORATED, OF NEW YORSX, N. Y., A CORRORATION OF NEW 
YORK. 

SIGNALING SYSE. 

Application filed January 21, 1922. 

To all chon, it may concern; 
Be it known that I, AUSTEN M. CURTIs, 

a citizen of the United States of America, 
residing at East Orange, in the county of Es 
sex, State of New Jersey, have invented cer 
tain new and useful Improvements in Sig 
maling Systems, of which the following is 
a full, clear, concise, and exact description, 
This invention relates to a signaling sys 

tem and more particularly to a high speed 
telegraph system. 
Telegraph transmitters as at present con 

stituted generally involve electrical contacts 
adapted to be closed either mechanically, as 
in the Wheatstone transmitter, or electii 
cally, by means of relays associated with the 
transmitter. These contacts almost always 
chatter, that is, rebound several times after 
striking, with the result that the signal pe 
riod is shortened and the Wave fol'm of the 
transmitted signal impulses is distorted by 
the partial closing due to this chattel'. At 
ordinary speeds this is not t'oublesome, but 
as the speed increases the time of chatter be 
comes more nearly equal to the duration of 
the signal period and transmission becomes 
almost impossible. 
The present invention is directed to a 

telegraph transmitter which operates with 
out chatter and hence is free from the dis 
advantages noted above. 
The primary object of the invention is 

to provide a high speed telegraph trans 
mitter which does not involve moving con 
tacts. Another object is the provision of 
control means for supplying signal inpulses 
of predetermined duration to a telegraph 
transmission circuit. Still another object is 
to provide means for supplying signal in 
pulses of undistorted wave form to the 
transmission circuit of a telegraph System. 
A feature of this invention is a condenser 
having a movable element which automati 
cally controls the properties of the con 
dense dielectric. 
According to this invention an oscillator 

is provided comprising an electric discharge 
device having its input and output circuit 
coupled in feedback relation and including 
a tuned circuit adapted to determine the fire 
quency of the oscillations generated. The 
tuned circuit in addition to the usual indict 
ahee and capacity includes a pair of opposed 
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conducting surfaces connected to the oppo 
site terminals of the main capacity element 
between which a perforated tape is adapted 
to be fed as in the well-known Wheatstone 
transmitter. The perforated tape is of 
dielectric material and hence by its coopera 
tion with the conducting surfaces constitutes 
an auxiliary condenser the capacity value of 
which depends upon whether a perforated 
or imperforate section of the tape lies be 
tween the conducting surfaces. As the tape 
is caused to traverse the space between the 
conducting surfaces the constants of the 
tuned circuit will be changed each time an 
imperforate tape Section is replaced by a per 
forated section and vice versa. Thus, when 
an imperforate tape section intervenes be 
tween the conducting surfaces, oscillations of 
One frequency will be generated by the os 
cillator and when a perforated section lies 
between these surfaces, oscillations of a 
different frequency will be produced. 
Throughout the following descriptions these 
two frequencies will be designated the “nor 
mal and “changed’ frequencies, respec 
tively. 
As contemplated by the present invention 

the change of frequency of the oscillations 
Supplied by the generator is utilized to con 
trol the supply of signaling current to a 
tlansmission circuit. The application of this 
control mechanism to Morse, carrier current 
and radio systems will be hereinafter de 
scribed. 

Briefly described the output circuit of the 
Oscillator is connected to the input circuit of 
an electric discharge relay device through a 
selective circuit adapted to discriminate be 
tween the “normal’ and “changed’ frequen 
cies, to thereby control the ?low of current in 
the output circuit of the relay. 

For signal purposes the rectifying prop 
erties of the discharge device may be 
utilized to produce unidirectional impulses 
in its output circuit and these actified im 
pulses may be transmitted to a distant re 
ceiving station over a Morse line or they may 
be used to control the supply of carrier 
Waves to a transmission circuit for conn 
munication over a carrier current line oil be 
tween radio stations. 
Again, the relay device may operate as a 

repeater and the low frequency current flow 
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ing in its output circuit may be transmitted 
over a line or cable, or may be used to modul 
late a carrier wave, the modulated wave 
being transmitted over a carrier line or 
radiated from the antenna of a radio station. 
When the relay device is used to rectify 

the current supplied by the oscillator, the 
Selective means connecting the output cir 
cuit of the oscillator with the input circuit 
of the relay, inay be designed to transmit 
with minimum attenuation either the “nor 
mal' or “changed’ frequency depending 
upon the type of system with which it is 
used. For example, the “normal’ frequency 
:ay be impressed upon the control element 
of the rectifying device to polarize it and 
thereby reduce the space current to zero. In 
this case the selective means will be designed 
to pass current of “normal’ frequency but 
to illpose a high impedance to the current 
of the “changed’ frequency. The blocking 
potential will therefore be normally lim 
pressed upon the control element or grid of 
the device and its space current will be re 
duced to zero, whereas, when a “changed” 
frequency current is supplied by the os 
cillator the grid potential will be reduced 
to Zero and hence a current inpulse will 
flow through the output circuit of the device 
and be impressed upon the transmission cir 
cuit. In the Second case the selected means 
will be resonant for the “changed' frequency. 
The “normal’ frequency will be sup 
pressed, the potential of the grid will be 
zero and current will be continuously sup 
plied to the transmission circuit or line from 
the output circuit of the device, whereas, 
when a current of “changed’ frequency is 
supplied by the oscillator it will be trans 
initted through the selective means to block 
the rectifier aid thereby reduce its space 
current to zero. The formel' will be here 
in after referred to as the “transmission' 
lethod of control and the later will be 
designated the “suppression' method. 
The operation of this invention and its 

various parts will be clear from the follow 
ing description read in conjunction with 
the attached drawing in which Fig. 1 shows 
the invention applied to a low frequency 
systein. Figs. 2 and 2^, show the perforated 
tape and conducting surfaces; Fig. 3 shows 
the invention used for supplying modulat 
ing current to a carrier Wave system; Fig. 
4 illustrates a radio system involving the 
invention: Fig. 5 shows a circuit arrange 
Bent for producing beat frequency control 
current; Fig. 6 shows a system in which 
:eat frequency currents control the supply 
of signal impulses of both polarities to a 
line and Fig. 6 shows a circuit whereby al 
ternating currents of different frequencies 
may be transmitted over a cable. 

in Fig. 1 the control mechanism is shown 
applied to a low frequency telegraph systein 
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in which current impulses of different polari 
ties are transmitted over a line to actuate a 
receiving device at a distant station. This 
arrangement may operate on the principle 
of the Well-known Baudot system or the 
impulses of different poiarities may be used 
to identify dots and dashes of the Morse 
code. 
As shown in this figure the control mecha 

nism comprises the two oscillators 1, 1" of 
the type shown and described in U. S. Pat 
ent 1,356,763, issued October 26, 1920, to 
R. W. ii. Hartley having their output cir 
cuits separately coupled by transformers T 
to the input circuits of balanced rectifiers 
through selective means 3 and which 
may be tuned circuits or filters. 
Connected in parallel with the capacity 

element of the frequency determining cir 
cuits 4 and 4 associated with the respective 
Oscillato's 1 and 1 aire two pairs of juxta 
posed conducting surfaces 5 and 5 between 
which a tape 6 is adapted to be fed in the 
well-known mannel'. The tape 6 is prefer 
ably of dielectric material and may be either 
an ordinary Wheatstone tape or one special 
ly treated to increase its dielectric properties, 
Conducting surfaces 5 and 5 and the inter 
vening tape 6 constitute a pair of auxiliary 
capacity elements which, as described above, 
are included in the frequency determining 
circuits of the respective oscillators 1 and 
1'. It is noted that a metallic perforated 
tape may also be used in place of the dielec 
tric tape to constitute with the conductive 
surfaces 5 and 5° the auxiliary capacity ele 
ment associated with the respective oscil 
lators. 
As the tape 6 is fed between the conduc 

tive surfaces 5 and 5 associated with the 
oscillatory circuits 4 and 4 respectively, 
their tuning will be varied. Hence, the fire 
(quency of the current generated and, due 
to the selective action of the means 3 and 3, 
the voltages impressed upon the input cir 
cuits of the device 2 or 2 will be changed 
whenever a perforated section replaces an 
imperforate section between the iuxtaposed 
surfaces 5 and 5 as the case may be. 

As shown in Fig. 2, a perforation lies be 
tween the surfaces 5 associated with the de 
vice 1 and an oscillating cul'rent of 
“changed' frequency will, therefore, be im 
pressed upon the Selective means 3. In 
passing it may be stated that, while the 
sulfaces 5 and tape perforation are shown 
circular, it may be pleferable under certain 
conditions to use perforations and conduc 
tive surfaces of other forms. 

Let it be assumed that the “suppression 
method defined above is being used. In 
this case the space current of the device 2 
is normally zero, because of the polarizing 
potential in:lessed upon its control cle. 
isient by the oscillator 1 and no current is 

() 

5 

S.) 

S 5 

9) 

100 

105 

O 

15 

120 

SO 

  



5 

3. 

1,569,003 

supplied to the line. However, when a per 
foration lies between the surfaces 5 as shown 
in this figure, and since the circuit 3 in 
poses a high impedance to the current of 
“changed’ frequency, the potential in 
pressed upon the control element of the de 
vice 2 will be reduced substantially to zero. 
Current will therefore flow froin the bat 
tery 7, through the resistance 8 and across 
the space within the device 2. The drop of 
potential across the resistance 8 being im 
pressed between the line 9 and ground 10, 
and the device 2 being blocked, an inpulse 
will be transmitted to the distant station due 
to this potential. Similarly, when a perfo 
ration intervenes between the surfaces 5, 
an imperforate section of the tape being be 
tween the opposed surfaces 5, the tuning of 
the oscillatory circuit 4 and hence the fre 
quency of the current supplied by the oscil 
lator 1a will be “changed and the potential 
impressed upon the control element of de 
vice 2 will be reduced substantially to Zero. 
A drop of potential will occur across resist 
ance 8 but of opposite sign relatively to line 
and ground and a current impulse of oppo 
site polarity will therefore be transmitted 
over the line 9. With this method of opera 
tion, the perforations of the tape are of 
uniform size and hence the time period of 
the impulses transmitted over the line will 
be equal. 

In Fig. 2A there is shown a section of 
tape provided with a single row of perfora 
tions which are of different longitudinal di 
mensions. This tape is designed to control 
a single oscillator and may be associated, for 
example, with either pair of the conducting 
surfaces 5 or 5 show in in Fig. 1 to control 
the frequency of the current supplied by the 
oscillator with which the pair of conduct 
ing surfaces is associated. Current in 
pulses of one polarity, but of unequal dura 
tion will be supplied to the line, 9 and the operation of a Morse key will be thereby 
simulated. A tape of this kind is used with 
the arrangements shown in Figs. 3, 4 and 5. 
As shown in Fig. 3, the Oscillating cur 

rent transmitted through the selective 
means or tuned circuit 3 is impressed upon 
the input circuit of the modulator 12 by the 
transformer or repeating coil 11. The Sec 
ondary of the transformer 11 may be shunt 
ed by a condenser to constitute a circuit 
tuned to the frequency of the nodulating 
current. Obviously, a capacity coupling 
can be used to supply the modulating cur 
rent to the input circuit of the modulato) 
in place of the transformer 11. In this cir 
cuit the selective device 3 will be designed to 
transmit current of the “changed' frequency 
whereby the carrier wave supplied by the 
source 13, which is also coupled to the input 
circuit of the nodulator innay be nodulated. 
The nodulated wave is transferred by the 

transformer 14 with or without amplifica 
tion to the transmission circuit, which may 
be an antenna 15 for radio communication 
or the line 16 of a carrier current system. 

instead of using the current supplied by 
the controlled oscillator to modulate a cal 
rier wave in the manner described with ref 
erence to Fig. 3, it may be utilized to coln 
trol a carrier wave source as shown in Fig. 
4. in this figure, two methods of using the 
control cul'ents for carriel' transmission 
ai'e shown. 

in One arrangement the oscillating cur 
'ent transmitted through the selective cir 
cuit 3 is impressed upon the control element 
of the device 2 to control the space current 
and hence the flow of unidirectional cuirrent 
in the output circuit of the device which in 
cludes a resistance 17. A movable contact 
8, associated with the resistance 17, may be 

adjusted to deterinine the energy supplied 
to the source of carrier waves 19 which is 
adapted to be thereby controlled to inpress 
waves of carrier frequency upon the line or 
antenna 20 by means of a transformer. 
According to the second method, the con 

trolled Oscillator 1 will be designed to sup 
ply a wave of carrier frequency. By mov 
ing switch 11* to its alternative position the 
secondary of the transformer 11 will be in 
cluded in the antenna circuit which is 
grounded at 11 by adjusting the switch 11. 
The antenna will be tuned to discriminate 
between the “normal’ and “changed fre 
quencies. If the “transmission' method of 
control is used, a train of high frequency 
waves will be supplied to the transmission 
circuit only when a perforated portion of 
the tape lies between the conducting sur 
faces 5 associated with the controlled oscil 
lator. If the “suppression method’ is em 
ployed a carrier. Wave will be transmitted 
continuously and a signal impulse will be 
identified by the suppression of the car';ier 
WaWe. 

in practice, it may be found that the 
difference between the “normal’ and 
“changed' frequencies is too small to admit 
of selection by a tuned circuit or filter, in 
which case the circuit shown in Fig. 5 may 
be used. As therein shown the controlled 
Oscillator 21 normally generates an aiternat 
ing current of high frequency, for example, 
one million cycles and the soui'ee 22 supplies 
alternating current of the same frequency. 
These alternating currents are impressed 
upon the input circuit of the detector 23, the 
output circuit of which includes the resonant 
circuit or filter 24 designed to pass a current 
of relatively low frequency. Normally, since 
the controlled Oscillator 21 and the source 
22 supply currents of the same frequency 
to the detector 23, no current will be trans 
initted through the low pass filter 24, it ow 
ever, when a current of “changed frequency 
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is supplied by the controlled source, due to 
the presence of a perforation between the 
conducting surfaces 5, as described above, 
an alternating current of the difference fre 
quency will be impressed upon the filter 24. 
If this filter is selective of the difference fre 
cluency, which in the case of the Ordinary 
tape and a given example of discharge de 
vice, will be of the order of 2000 cycles, cur 
rent of relatively large aimplitude will flow 
through the filter 24 and will be available 
at its terminals 25. 
The beat frequency current may be recti 

fied to control the supply of signals to a 
Morse line as described above. The beat fre 
quency current may be used as described in 
connection with Fig. 3 to control the Supply 
of modulating current to the input circuit of 
a modulator, or it may be used as described 
in Fig. 4 to control the supply of carrier 
waves to a transmission circuit. 
An arrangement for using control cul 

rents of beat frequency for controlling unidi 
rectional signal impulses of both polarities 
is shown in Fig. 6. In this figure, instead 
of using separate sources associated with 
each of the controlled Oscillato's fol' p'o- 
ducing the beat frequency currents in 
pressed upon the two selective means, the 

lie e 

ployed to produce control currents of dif 
ferent beat frequencies. The circuit shows 
two control oscillators 30 and 31 of the type 
hereinbefore described which normally gen 
erate oscillations of the same frequency. The 
constants of the frequency determining cir 
cuit of the oscillator 30 are different from 
those of the oscillatory circuit of Oscillator' 
31 and consequently, the “changed’ fre 
quency of oscillator 30, when a perforation 
lies between the conducting surfaces 5, will 
be different from the “changed’ frequency 
of 31 when a perforation intervenes between 
the surfaces 5. By arranging the perfora 
tions in the tape so that an imperforate Sec 
tion lies between one pair of conducting 
surfaces when a perforated section inter 
venes between the other pair of conducting 
surfaces, the frequency of the current Sup 
plied by one oscillator will always be “nor 
mal' when that supplied by the other is 
“changed. Hence, when the conducting 
surfaces 5 are opposite a perforation the 
frequency of the beat frequency current re 
sulting from detection will be different from 
that produced when a perforation intervenes 
between the surfaces 5". 
The alternating current paths of the Oscil 

lato's 30 and 31 are coupled to the input 
circuit of the detector 32, the output cir 
cuit of which includes the selective circuits 
or filters 33 and 34, the output terminals of 
which are respectively connected to the in 
put circuits of the rectifying devices 35 
and 36. The output circuits of devices 35 
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and 36, including resistances 37 and 38, re 
spectively, are connected in balanced rela 
tion to a common source. 
One terminal of resistance 37 is connected 

to the line 39 and one terminal of lesistance 
38 remote from the source is grounded at 
40. Grid leak paths, each constituted by a 
high resistance shunted by a condenser, are 
included in the control or input circuits of 
the rectifiers 35 and 36. Filter 33 is de 
signed to pass the beat frequency wave when 
the oscillator 30 is supplying “changed' fre 
quency oscillations and filter 34 transmits 
the beat frequency when the oscillator 31 is 
supplying “changed' frequency oscillations. 

Normally no charge is impressed on the 
grid of either of the devices 35 or 36 and 
hence oppositely directed space currents of 
substantially equal amplitude flow through 
the resistances 37 and 38. These resistances 
being of equal magnitude, no potential dif 
ference Occul's between the line 39 and 
ground 40. When a perforation lies be 
tween the conducting surfaces 5 of oscil 
litor 30 and the beat frequency wave pro 
d: ced by detection is transmitted through 
the filter 33 to the grid of relay 35, the cur ey) 

"elit flowing through the resistance 37 in 
(ided in tie output circuit of the detector 
is substantially zero. However, since mor 
inal current flows through the resistance 3S 
included in the output circuit of the relay 
36, a potential difference is produced be 
tween the line and ground and hence a sig 
inal impulse will be impressed upon the line 
for transmission to a distant station. In a 
similal' manner, an impulse of the reverse 
polarity will be transmitted over the line 
39 when the frequency of the current sup 
plied by the oscillator 31 is “changed’. 

Obviously, by employing two pairs of 
Oscillators in the manner shown in Fig. 5 
to produce different beat frequencies and 
impressing these different frequency cur 
rents upon the selective devices 33 and 34, 
the relay devices 35 and 36 may be con 
trolled to supply signal impulses of opposite 
polarities to the line 39. Again, by impress 
ing negative polarizing potentials upon the 
grid elements of the devices 35 and 36 to 
reduce their normal space currents to zero 
and employing beat frequency currents, pro 
duced either by two oscillators as described 
with reference to Fig. 6 or two pairs of oscil 
lators as shown in Fig. 5, to counteract the 
effect of these potentials wholly or in part, 
the “transmission' method of control may 
be used to supply signal impulses of oppo 
site polarities to the line. 
As shown in Fig. 6 either of the arrange 

ments described with reference to Figures 1, 
5 or 6 may be utilized for high speed sig 
nal transmission over a cable. In this case 
any one of the arrangements previously de 
scribed for supplying currents of different 
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frequencies may be used. The currents of 
different frequencies are supplied to the 
terminals T, and are transmitted through 
the selective circuits 41 and 42 and a trans 
former 43 to a cable 44. The different fre 
quency alternating currents will then be 
supplied under the control of the tape and 
the selective circuits 41 and 42, to the cable 
at the transmission station and, at the re 
ceiving station, these different frequency 
currents will be selected by tuned circuits or 
filters. The selected cul’rents may be util 
ized in any well known manner to control 
the operation of a receiver, recording de 
vice, or to transmit signal impulses over 
associated land lines. For example, at the 
receiving station the incoming signal cur 
rents of different frequencies may be recti 
fied in a manner similar to that described 
in Figs. 1 and 6 to supply signal impulses 
of opposite polarities to a land line. 
While in the preceding description, the 

tape controlled Oscillator is illustrated as of 
the type described in the above mentioned 

3 Hartley patent, it will be apparent that any 
other type of oscillator may be used in place 
thereof. Thus, an oscillator including a de 
vice which depends for its operation upon 
positive ionization or an oscillator having a 
tuned frequency determining circuit in 
cluded in the input or output circuit of a 
discharge device may be substituted for the 
Hartley type oscillator referred to above. 
Again, any well-known type of nodulator, 
detector, or rectifier may be used in a 
circuit arrangement which involves the 
characteristic features of this invention. 
Furthermore, while several signaling sys 
tems embodying the invention have been de 
scribed with the object of setting forth some 
of the various modes of applying it for com 
munication purposes it is emphasized that 
the use of the invention is not so limited, 
since it may be applied to any signaling 
System adapted to employ its principles. 
From the preceding remarks it will be ap 
preciated and it is to be understood that 
this invention is not limited to the specific 
details and arrangements herein set forth 
but only by the scope of the appended 
claims. 
What is claimed is: 
1. A signal transmission system compris 

ing an Oscillation generator, a transmission 
circuit, a message carrying medium having 
portions of different dielectric properties, 
and means actuating said medium whereby 
said portions control the generator to de 
termine the signal supplied to the transmis 
sion circuit. 

2. In a signal transmission system, the 
combination of an oscillation generator, 
means upon which a message is recorded 
having portions of different dielectric prop 
erties, and means whereby the frequency of 

g 

the oscillation supplied by said generator is 
controlled by the varying dielectric prop 
erties of said means. 

3. In a signal transmission system the 
combination of an oscillation generator, an 
oscillating current circuit therefor provided 
with a variable capacity element including 
means upon which a message is recorded for 
varying the capacity value of said element. 

4. In a signal transmission system the 
combination of an oscillation generator, an 
oscillating current circuit therefor provided 
with a capacity comprising conductive ele 
ments and a dielectric element upon which a 
message is recorded. 

5. In a signal transmission systein the 
combination of an oscillation generator, an 
oscillating current circuit therefor provided 
with a capacity element including a medium 
upon which a message is recorded, whereby 
the dielectric properties of said medium are 
varied. 

6. A signal transmission system compris 
ing a transmission circuit, an oscillation gen 
erator, a message carrying medium having 
portions of different dielectric properties, 
said portions controlling the frequency of 
the oscillations supplied by said generator, 
and selective means coupled to said gener 
ator for controlling the supply of signal cur 
rent to said transmission circuit. 

7. In a signal transmission system, the 
combination of an Oscillation generator, an 
oscillating current circuit therefor including 
a capacity comprising conductive surfaces 
and associated there with, for varying the 
value of said capacity, a dielectric element 
upon which a message is recorded. 

8. In a signaling system, the combination 
of an oscillation generator, an oscillating 
circuit therefor including a capacity, means 
having portions of different dielectric prop 
erties, and means whereby the value of said 
capacity is controlled by the different dielec 
tric properties of said other means. 

9. In a signal transmission system, the 
combination of an oscillation generator, an 
oscillating current circuit therefor, a mes. 
sage carrying means having portions of dif 
ferent dielectric properties, and means 
whereby said portions control the frequency 
determining elements of said oscillating cur. 
rent circuit. 

10. A signal transmission system com 
prising an oscillation generator, an oscillat 
ing current circuit therefor having a ca 
pacity comprising conductive surfaces and a 
varying dielectric message carrying medium 
between said surfaces. 

11. A signal transmission system com 
prising a transmission circuit, an oscillation 
generator, a message carrying means having 
portions of different dielectric properties, 
the frequency of said generator being con 
trolled by the portions of said means, and 
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means for controlling the supply to said 
circuit of the current generated by said 
Oscillator. - 

12. A signal transmission circuit compris 
ing an oscillation generator, a message carry 
ing means having portions of different di 
electric properties, means whereby the fre 
(quency of the oscillations supplied by said 
generator is controlled by Said portions, and 
selective means for selectively suppressing 
certain of the oscillations generated and 
transmitting other Oscillations to energize 
said transmission circuit. 

13. A signal transmission systein coln pris 
ing a transmission circuit, an oscillation 
generator, an oscillating current circuit 
therefor provided with a capacity including 
a message carrying medium for varying the 
value of said capacity, and means to control 
the supply of current to said transmission 
circuit due to the change in said capacity. 

14. A signal transmission system compris 
ing a transmission circuit, an oscillation gen 
erator, an oscillating current circuit the 'e- 
for provided with a capacity including a 
message carrying medium of varying dielec 
tric properties, and selective means for con 
trolling the supply of current from said 
generator to said transmission circuit. 

15. A signal transmission system complis 
ing a transmission circuit, an oscillation gen 
erator, an oscillating current circuit there 
for including conductive surfaces and a per 
forated tape therebetween constituting a 
variable condenser for changing the tuning 
of said oscillating current circuit, and means 
to control the supply of current to said 
transmission circuit which is responsive to 
the change of tuning. 

16. A radio transmission system compris 
ing an antenna, a source of radio frequency 
waves coupled to said antenna, means upon 
which a message is recorded to vary the di 
electric properties thereof, means whereby 
the frequency of the waves produced by said 
source is controlled by the varying dielec 
tric properties of said means for controlling 
the supply of signal currents to said an 
tenna. . . . . . . . . . . . . 

17. A radio transmission system compris 
ing an antenna, a generator of radio fre 
quency waves including a frequency deter 
mining circuit coupled to said antenna, and 

1,569,008 

a message carrying medium constituting at 
least a portion of an element included in 
Said circuit for changing the constants of 
said frequency determining circuit to con 
trol the Supply of signal Waves to said an 
tenna. 

18. A radio transmission system comparis 
ing an antenna, an oscillatol for generating 
'adio frequency waves comprising an elec 
tric discharge device having an anode, a 
cathode and a grid, coupled input and out 
put circuits associated with said device and 
including a frequency determining circuit, 
leans for coupling said oscillator to said 
antenna, and a message carrying means of 
Varying dielectric properties, means where 
by the constants of said frequency deter 
mining circuit are controlled by the varying 
dielectric properties of said message carry 
ing means to control the supply of signal 
Naves to said antenna. 

19. A variable condenser comprising con 
‘ductive Surfaces, and means for controlling 
the dielectric properties of the space between 
said surfaces. 

20. A variable condenser comprising con 
ductive surfaces, and means for automatical 
ly controlling the dielectric properties of 
the space between said surfaces. . 

21. A variable condenser comprising con 
ductive surfaces, and an intervening element 
movable relatively to said surfaces, said 
eleulent having varying dielectric proper 
ties. 

22. A variable condenser comprising con 
ductive surfaces, and an intervening strip 
of dielectric material movable relatively to 
said Surfaces, ifferent portions of said strip 
having clifferent dielectric properties. 

23. A variable condenser comprising con 
ductive surfaces, and an intervening strip 
of dielectric haterial hovable relatively to 
said surfaces, successive portions of said 
strip having different dielectric properties. 

24. A variable condensel comprising con 
ductive Surfaces, and an intervening strip 
of dielectric material movable relatively to 
said surfaces, successive portions of said 

In witness whereof, I hereunto subscribe 
my name this 20th day of January A. D., 
1922. ... " 

AUSTEN M. CURTIS. 
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