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My invention relates broadly to radio trans 
mission Systems and more particularly to an auto 
Iraic tuning System for radio transmission cir 
cuits. 
One of the objects of my invention is to pro 

Wide a circuit arrangerinent for automatically 
adjusting the periodicity of an electrical circuit 
under control of the energy supplied to the cir 
cuit. 
Another object of my invention is to provide 

an all tomatic tuning means particularly adapted 
for adjusting the resonance of a circuit to a pre 
deteriaired frequency under control of the energy 
supplied to the circuit. 

Still another object of my invention is to pro 
Wide an arrangement of electrical apparatus for 
altonatically adjusting the tuning of an elec 
trigal circuit to the frequency of the energy in 
pressed upon that circuit from a supply circuit. 
A further object of my invention is to provide 

&n attachment for aircraft, radio transmitters 
by Jihich the tuning of the aircraft radio an 
tenna, may be adjusted to resonance with the ex 
citing frequency under conditions where the 
physical length of the antenna may be thereby 
i: efficient for transmission at the frequency im 
pressed upon the antenna, by the transmitter. 
Another object of my invention is to provide 

& Construction of automatic tuning unit for air 
Craft antennae which automatically operates in 
the event that a portion of the antenna, may be 
shot away, reeled in or otherwise disturbed for 
automatically tuning the remaining portion of 
the antenna to fora an efficient radiator for en 
ergy in pressed upon the antenna, by the radio 
transmission. 
Other and further objects of my invention re 

Side in an arrangement of automatic tuning 
System for aircraft antennae for maintaining 
'eSonace of the antennae with the transmission 40 
frequency of the radio transmitter as set forth 
more fully in the Specification hereinafter foll 
lowing by reference to the accompanying draw 
ings in which Fig. 1 schematically illustrates the 
trailing wire antenna system of an aircraft which 45 
is automatically tuned by the unit of my inven 
tion; Fig. 2 schematically illustrates the prin 
ciples of my invention in which a portion of the 
energy from the antenna is Supplied to a discrim 
inator and automatic tuning control circuit which 50 
controls the operation of a variable tuning de 
Vice interposed in the antenna, circuit; Fig. 3 
schematically illustrates the control of the an 
tenna periodicity by a capacitive adjustment Sys 
tem; Fig. 4 illustrates the control of the antenna, 55 
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periodicity by means of an inductive adjusting 
system; Fig. 5 is a diagrammatic circuit arrange 
ment showing the automatic tuning System of 
my invention as applied to the trailing wire an 
tenna of an aircraft; and Fig. 6 is a curve dia 
gran illustrating the principles of operation of 
the control naechanism in the auto natic tuning 
control circuit, of my invention, 
The unit will also adjust antenna, or tuning 

circuit, automatically to proper condition in case 
the frequency of the source of power is changed. 
My invention is directed to an automatic Sys 

ten for electrically adjusting a high frequency 
circuit to resonance With the Supply frequency. 
There are many embodiments of the principles 
of my invention and while I have particularly dis 
closed nhy invention as applied to the trailing 
viire antenna of an aircraft radio transmitter, I 
desire that it be understood that nay invention 
is also applicable to electrical circuits generally 
for adjusting the periodicity of Such circuits to 
resonance with the supply frequency. 
My invention meets the specialized problems 

encountered in aircraft operation of radio trans 
mitters and provides means for automatically 
adjusting the antenna, circuit to resonance With 
the frequency of the supply circuit. Where a 
portion of the antenna, may be shot away ren 
dering the antenna, non-resonant with the trans 
mission frequency the apparatus of my invention 
automatically retunes the antenna circuit for 
efficiently radiating the energy impressed there 
on by the radio transmitter. I provide ineans 
for Utilizing a small portion of the energy Sup 
plied to the trailing wire antenina, for operating 
a differentially operated control circuit, which 
operates an automatic tuning control. The auto 
natic tuning control functions to control a var 
iaible tuning device in circuit with the antenna, 
for Ireadjusting the antenna, to resonance with 
the supply frequency in the event that, the an 
tenna may be off-resonance. With respect to the 
transmission frequency. I may employ either 
capacitive, turning or inductive turning or a con 
bination of both for adjusting the antenna, to 
resonance with the transmission frequency. The 
circuit arrangement of my invention will be more 
fully understood by detailed reference to the 
dira WingS. The Sane thing applies also to any 
tuned circuit which it is desired to be kept tuned 
at all times, 

Referring more specifically to the drawings, 
reference character designates an aircraft in 
flight, the aircraft being equipped with a radio 
transmitter having a trailing wire antenna 2, 
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which is reeled off in varying lengths from an 
tenna, reel 3 installed in the aircraft . The radio 
transmitter carried aboard the aircraft has 
been designated generally at 4 connected to the 
trailing wire antenna, 2 through reel 3. The 
variable tuning device has been schematically 
shown at 5 disposed in Series with the trailing 
Wire antenna and the discriminator and auto 
matic tuning control mechanism has been in 
dicated Schematically at . In Fig. 2 I have 
shown this schematic arrangement on a some 
What larger scale from which it will be observed 
that radio frequency energy is fed to the trailing 
Wire antenina, 2 through the varia.ible tuning de 
Vice Schematically shown at 5. A portion of the 
energy incident upon antenna, 2 is supplied 
through conductor to the discriminator and auto 
matic tuning control schematically represented 
at 6. 

Fig. 3 illustrates the arrangement of automatic 
tuning System in which energy supplied from the 
transmitter 8 is impressed upon the trailing wire 
antenna, 2 through transmission line X, and load 
ing coil 0. The antenna current in coil in 
duces voltage into coupled coil . The induct 
ance is connected to the differentially con 
trollable discriminator 2 and automatic tuning 
control mechanism shown more clearly in Fig. 5. 
The automatic tuning control mechanism 2 war 
iably controls through operating shaft 4 the 
variable capacitor 9. 

In lieu of the variable capacitor 9 controlled 
from operating shaft 4, I may provide an in 
ductive control mechanism constituted for ex 
ample by the Variometer or mutually adjustable 
inductance coils indicated at 5 disposed in series 
With the trailing wire antenna, 2, and controlled 
by the discriminator and automatic tuning con 
trol mechanism represented at 2. 

Referring to Fig. 5, the output of the aircraft 
radio transmitter is represented at 8 connected 
at one side to counterpoise 6 and at the other 
side to transmission line X. The trailing wire 
antenna, 2 is shown with inductance f and vari 
able capacitor 9 connected in series therewith. 
Inductance 3 induces voltage in inductance f : 
Which connects to the input circuit of a double 
rectifier designated by tube 8. The tube 8 may 
be a 6H6 tube containing cathodes 8a and 8a' 
and anodes 8b and 8b. A mid-tap connection 
9' extends from inductance through con 

denser 20 to the transmission line X. This con 
nection also extends to the differentially balanced 
circuit shown generally at 2. The differentially 
balanced circuit comprises resistances 22 and 22' 
each having a value of 75M and connected to the 
Cathodes 8a and 8d' and through condensers 
23 and 23' to the counterpoise again represented 
at 5. The condensers 23 and 23’ each have a 
value of .004 microfarad. The mid-tap connec 
tion 9 taken from inductance if and which 
leads through the coupling condenser 20 to the 
transmission line terminates between the resist 
ances 22 and 22 at 24. The differentially bal 
anced circuit connectS to a resistance network 
comprising the two resistances 25 and 25, each 
having a value of 50M and resistances 26 and 26', 
each having a value of 200M to the grid circuits 
of the double triode tube 2. The double triode 
may be a tube of the 6SC7 type and includes the 
common cathode 28, independent control grids 29 
and 29' and their associated anodes 38 and 38. 
The center point 3 of the network constituted 
by resistances 26 and 26' is Supplied with poten 
tial from the power supply circuit which I have 
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4. 
designated generally at 32 as including potenti 
Ometer 33 connected to a source of negative 20 
Volts at one end and to the counterpoise 6 at 
the other end and providing an adjustable vari 
ation for the impressed potential for the bias con 
trol of the double triode tube 27. The bias of 
tube 2 is adjusted to plate current cut off. The 
Output Circuits of the double triode tube 27 con 
nect to the operating Winding of the relays in 
dicated at 35 and 35' from which windings a con 
hection is taken to the positive potential source 
of the order of 325 volts, the return path from the 
source of plate voltage supply being completed 
through the counterpoise connection indicated 
at 6 connected to cathode 28. Relays 35 and 35' 
each control the movement of armatures Which 
in turn control the operation of contact assem 
blies which have been designated diagram 
natically at 36 and 36'. The relays 35 and 35' 
Serve as control relays for determining the di 
rection of rotation of the reversible notor Sys 
tein 3. Motor 3 is a 12 volt Series wound D. C. 
motor containing the series connected field wind 
iing 38, commutator 39 and a magnetic clutch op 
erating winding . The field Winding 36 is con 
nected at its opposite ends to the noving tongues 
of the spring pile-up assemblies operated by ar 
matures 36 and 36. When relay 35 is energized, 
the tongue of relay 3S moves to the right com 
peting connection between the left hand end of 
series connected field winding 38 and contact 
4 , thereby controlling the rotation of the mo 
tor unit 3; in one direction. If relay winding 
35' is energized, the tongue of the spring .pile 
up assembly 36 is moved to the left completing 
connection with contact 42, thereby reversing 
the direction of current flow through the Series 
connected winding 38 of the motor unit 37 and 
reversing the direction of rotation of shaft 4 
through reduction gear 43. As heretofore ex 
plained, the shaft 4 controls the angular ad 
justment of the variable capacitor 9. Relays 35 
and 35' operate on 5 milliamperes and are SO con 
structed that the relay tongues contact 4a and 
32d, respectively. When relay windings 35 and 35' 
are deenergized. The motor unit remains Sta 
tionary. The motor unit revolves only When the 
control circuit is differentially unbalanced and 
the direction of rotation is controlled according 
to the condition of unbalance. 
When the trailing Wire antenna, is too short 

for the frequency of the energy from source 8, 
the capacitor 9 is revolved toward maximum ca 
pacity position and makes the trailing Wire an 
tenna circuit more inductive and brings the 
trailing wire antenna into resonance With the 
Source 8. 
When the trailing Wire antenna, 2 is too long 

for the frequency from the source 8, the capac 
itor 9 is revolved toward minimum capacity posi 
tion and makes the circuit of the trailing Wire 
antenna, 2 predominately capacitive. The range 
of this particular configuration is from a short 
whip to approximately 3%. Wave length on 3105 kc. 
In the operation of the system of my invention 

a Small portion of energy is transferred from the 
trailing wire antenna, circuit 2 from inductance 

to inductance and impressed upon the dou 
ble rectifier 8. Woltage is directly applied to 
the double rectifier from the transmission line 
X through condenser 20 and mid-tap connec 

75 

tion 9 in winding . Thus a resultant voltage 
constituted by a combination of the induced 
voltage in winding if and the capacity coupled 
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voltage from line serves to excite the rectifier 
anodes 8b and 8b'. 
Under conditions of resonance between the an 

tenna circuit and the source 8, the currents 
through the resistors 22 and 22' indicated by ar 
rows 45 and 43' are equal and opposite and there 
fore the voltage between the cathodes 8a and 
8d' become Zero. The purpose of the double 

rectifier 8 is to provide means for balancing the 
circuit and also to secure a positive voltage to 
excite the grids 29 and 29' of the double triode 
27 under conditions of unbalance in the differen 
tial control circuit 2. 
Woltage and current, across X and ground, are 

in phase from the untuned transmission line. 
This voltage is impressed without phase altera 
tion to plates of diodes 8b and 8b', equal in 
phase and amplitude through blocking con 
denser 26 and coil . The diodes rectify the 
voltage, thereby causing equal and opposite po 
larity voltages to exist across resistors 22 and 22'. 
Between points E and F no difference in poten 
tial exists due to the canceling Voltages across 
resistors 22 and 22. Woltage L and MI induced in 
to coil from coil 8 is applied to diodes 8b 
and 8b', 180 degrees out of phase but equal in 
amplitude. The diodes rectify the voltage, 
thereby causing equal and opposite polarity 
voltages to exist across resistors 22 and 22'. Be 
tween points E and F no difference in potential 
exists due to the canceling voltages across re 
sistors 22 and 22. At resonance of the circuit, 
the induced voltage in coil is 90° out of phase 
with applied voltage X. The resultant im 
pressed voltages may be designated as T, and M 
at 180° phase displacement. Only the positive 
component affects the particular diode. Because 
the resultant voltages are equal in magnitude 
there is no potential difference between points 
E and F. When the antenna, is too short for the 
resonant frequency, the phase between voltages 
T, and X and M and X Will depart from 90°. 
Since voltages L and ly? are 180° apart the phase 
angle between one of them and x will decrease 
While the other will increase. When the antenna 
is too long the reverse of this condition exists. 
As the voltages I and M shift a few degrees with 
relation to X one resultant which can be desig 
nated LX falls in magnitude and the other re 
sultant which can be designated MX increases 
in magnitude. Since the resistors 22 and 22 re 
ceive the rectified resultant, Signals. LX and MX 
the resistor 22' will have an increased voltage 
across it and resistor 22 will have decreased volt 
age. Point F now will have a positive voltage in 
relation to E due to the predescribed unbalance 
in voltages across resistors 22 and 22. The volt 
age between points E and F is applied to resis 
tors 26 and 23 which are in series and center 
feeds bias to relay control tubes which are at 
cut-off bias. Since point F is now positive in 
relation to point, E, it is also positive in relation 
to point 3. This positive voltage cancels the 
negative bias on the control tube 3', thereby 
calising plate current to flow and close the relay, 
which in turn energizes the motor to orientate 
the tuning mechanism back to resonance. When 
the balance is restored the machine comes to 
rest. When the reverse tuning conditions are 
encountered, the converse of the preceding situa 
tions exist. It Will also be noticed that When the 
transmitter frequency of Wave length is changed 
the unbalanced condition then exists and the an 
tenna, is brought into resonance. With the new 
frequency electrically without varying the phys 
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6 
ical length. The theoretical conditions as ex 
plained hereinbefore can be further emphasized 
as follows: 
When the periodicity of the trailing wire an 

tenna, 2 is not correct for matching the fre 
quency of the source 8, a direct current voltage 
difference between cathodes E and it is applied 
to control grids 29 and 29' of double triode 27, 
which was at plate current cut off; one grid re 
ceives additional negative bias which does not 
affect the already cut off condition, but the other 
grid receives positive voltage bucking off exist 
ing bias, thereby causing plate current to ener 
gize relay. Normally the currents through the 
relays 35 and 35' are zero. Normally the control 
grids 29 and 29' are biased from source 33 to 
cut-off which prevents the relays 33 and 35' from 
being energized but when the control circuit be 
comes unbalanced the differential current flows 
and Oine relay operates. This condition is shown 
in the curve diagram in Fig. 6 wherein the volt 
ages between E and F of the control circuit have 
been plotted as ordinates while rotation of the 
tuning unit 9 has been potted as abscissa. The 
voltage between E and Frises under conditions 
of non resonance, the motor unit 3i commences 
to revolve and moves tuning unit 9 to a position 
in which resonance is again restored, whereupon 
relay 35, which has been energized due to the dif 
ferential current flow, is deemergized, shutting 
of the rotation of the tuning unit. Should the 
differential current cornmence to flow in the op 
posite path thus again disturbing the balanced 
condition, relay 35 is energized whereupon the 
notor unit 3 revolves in the opposite direction 
restoring the condition of resonance between the 
antenna circuit 2 and the transmitter 3. 

I have constructed the automatic tuning sys. 
ten Gf my invention and have found the appa 
ratus practicable in operation over wide varia 
tions. Where the trailing wire antenna is shot 
away or accidentally shortened the tuning unit 
of my invention operates autornatically to re 
Store a condition of electrical resonance for 
Iaintaining efficient transmission. 

have described my invention particularly as 
exploying a series connected capacitor 3 in the 
trailing Wire antenna circuit but it will be un 
derstood that it may employ a variometer as rep 
resented at 5. 
While I have described Iny invention in cer. 

tain preferred embodiments I desire that it be 
understood that modifications may be made and 
that no limitations upon my invention are in 
tended other than may be imposed by the scope 
of the appended claims. 
What I clairin as new and desire to secure by 

I8tters Patent of the United States is as follows: 
l. In a radio transmission system for aircraft, 

a radio transmitter, a trailing wire antenna, 
means for controlling the effective length of said 
aintenna for effectively radiating energy within 
the frequency range of said tra,ISI hitter, a tuning 
eleinent disposed in series between said radio 
transmitter and said trailing wire antenna, a 
differential control circuit, a connection between 
said differential conti'ol circuit and said trailing 
wire antenna, Years operated by said differential 
control circuit for adjusting said tuning element, 
Said means operatig under conditions of differ 
ences between the periodicity of said trailing Wire 
anterana, and the periodicity of Said radio trans 
mitter for adjusting Said trailing wire antenna, to 
resonance With Said radio transmitter. 

2. In a radio transmission system for aircraft 
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in combination a radio transmitter, a trailing wire 
antenna, means for controlling the extension or 
retraction of said antenna, with respect to said 
transmitter for effectively radiating energy within 
the frequency range of said transmitter, a tuning 
element disposed in series between said trailing 
Wire antenna, and said radio transmitter, a differ 
ential control circuit couplied with said trailing 
Wire antenna, a reversible motor controlled by 
said differential control circuit and operatively 
connected with said tuning element, said differ 
ential control circuit being normally balanced 
under conditions of substantial resonance between 
said trailing wire antenna, and Said radio trans 
mitter and being unbalanced under conditions of 
off-resonance between said trailing Wire antenna, 
and said radio transmitter, said reversible motor 
being operative under coraditions of unbalance of 
said differential control circuit for adjusting said 
tuning element and restoring said trailing wire 
antenna, to a condition of Substantial resonance 
With respect to said radio transmitter. 

3. In a radio transmission system for aircraft, 
in combination, a radio transmitter, a trailing 
wire antenna, means for controlling the extension 
or retraction of said antenna. With respect to said 
transmitter for effectively radiating energy within 
the frequency range of said transmitter, a tuning 
element disposed in series between said trailing 
wire antenna and said radio transmitter, a differ 
ential control circuit, means for both inductively 
and capacitatively coupling said differential coin 
trol circuit with said trailing wire antenna, said 
differential control circuit being normally bal 
anced for a condition of substantial resonance 
between said trailing wire antenna, and said radio 
transmitter, a reversible notor operated by Said 
differential control circuit, a connection between 
said reversible motor and said tuning element for 
adjusting said tuning element under conditions 
of unbalance of said differential control circuit 
for restoring Said trailing Wire antenna, to sub 
stantial resonance with said radio transmitter. 

4. A radio tiransmission system for aircraft 
comprising in Combination. With a radio trans 
mitter, a trailing wire antenna, means for con 
trolling the extension or retraction of said an 
tenna, with respect to said transmitter for effec 
tively radiating energy within the frequency 
range of said transmitter, a tuning element dis 
posed in Series between the radio transmitter and 
the trailing wire antenna, a differential control 
circuit coupled With said trailing wire antenna, a 
reversible motor operated by said differential 
control circuit, means driven by said reversible 
motor for adjusting said tuning element, between 
minimum and maximulin, said motor operating 
when the trailing wire antenna, is too short to effi 
ciently respond to the frequency of said radio 
transmitter for moving said tuning element to 
maximum tuning position for restoring said trail 
ing Wire antenna to Substantial resonance With 
Said radio transmitter, 

5. In a radio transmission System for aircraft, 
a radio transmitter carried aboard aircraft, a 
trailing Wire antenna carried by the aircraft, 
means for controlling the extension or retraction 
of said antenna. With respect to said transmitter 
for effectively radiating energy within the fre 
quency range of Said transmitter, a tuning device 
electrically connected between said radio trans 
mitter and said trailing Wire antenna, a differen 
tial control circuit, a reversible motor controlled 
by said differential control circuit, a mechanical 
connection between said reversible motor and said 
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tuning element for adjusting the position of said 
tuning element, means coupling said trailing Wire 
antenna, and said differential control circuit 
whereby conditions of non-resonance between 
said trailing wire antenna and Said radio trans 
mitter produce rotation of said reversible motor 
in a direction for moving said turning element to a 
position restoring Said trailing Wire antenna to a 
condition of Substantial resonance With Said 
radio transmitter. 

6. In a radio tra,InSimission System for aircraft, 
a radio transmitter carried aboard the aircraft, 
a trailing Wire antenna, means for controlling the 
extension or retraction of said antenna. With re 
Spect to Said transmitter for effectively radiating 
energy within the frequency range of said trans 
mitter, a tuning element coupling said trailing 
Wire antenna. With said radio transmitter, a re 
versible driving motor for controlling the posi 
tion of Said turning element, a differential control 
circuit coupled With a trailing wire antenna, and 
operating to control the direction of rotation of 
Said motor for aoving Said turning element be 
tWeein limits of Inaximum and minimum turning 
positions, said differential control circuit operat 
ing under conditions of inequality between the 
frequency of Said trailing Wire antenna, and the 
exciting frequency of said radio transmitter for 
adjusting the position of said turning element for 
restoring substantial resonance between said trail 
sing wire antenna, aid said radio transmitter. 

7. In a radio transmission system for aircraft, 
a radio transmitter, a trailing wire antenna sub 
ject to continuous Variation in physical length 
With respect to Said radio transmitter and correr 
Sponding conditions of substantial resonance and 
non-resonance with said radio transmitter, a 
tuning device interconnecting said trailing wire 
antenna, with said radio transmitter, a reversible 
motor for shifting the tuning device between 
inits of maximum and minimum turning posi 
tions for adjusting any particular length of said 
trailing Wire anterna, for effectively radiating 
energy from Said radio transmitter, a differential 
control circuit, coupled with said trailing wire 
antenna, a relay System operated by Said differ 
ential control circuit for controlling the direc 
tion and time of rotation of said reversible motor, 
Said motor being operated under conditions of 
non-resonance between said trailing wire antenna, 
and said radio transmitter for restoring said 
trailing Wire antenna, to a condition of Substan 
tial resonance with said radio transmitter, 

8. In a radio transmission system for aircraft 
a radio transmitter, a trailing Wire antenna, 
means for controlling the extension or retraction 
of Said antenna. With respect to said transmitter 
for effectively radiating energy within the fre 
quency range of Said transmitter, a variable con 
denser interconnecting Said transmitter and said 
antenna, a coupling circuit disposed in said an 
tenna, a differentially balanced circuit connected 
With Said couping circuit, a pair of relays con 
trolled by said differentially balanced circuit, a 
reversible motor controlled for movement clock 
Wise or counter-clockwise by said relays under 
conditions of unbalance of said differentially bal 
anced circuit, and means driven by said notor for 
varying the capacity of Said variable condenser 
for adjusting said trailing wire antenna, to 
resonance With Said radio transmitter and restor 
ing a condition of balance of said differentially 

75 
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9. In a radio transmission system for aircraft, 
a radio transmitter, a trailing wire antenna, 
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means for controlling the extension or retraction 
of said antenna, with respect to said transmitter 
for effectively radiating energy within the fre 
quency range of said transmitter, a variable in 
ductance interconnecting said transmitter and 
Said antenna, a coupling circuit disposed in said 
antenna, a differentially balanced circuit con 
nected with said coupling circuit, a pair of relays 
controlled by said differentially balanced circuit, 
a 'eversible motor controlled for movement 
clockwise or counter-clockwise by said relays under 
conditions of unbalance of said differentially bal 
anced circuit, and means driven by Said motor for 
varying the value of said variable inductance for 
adjusting said trailing Wire antenna, to resonance 
with said radio transmitter and restoring a con 
dition of balance of said differentially balanced 
circuit. 

10. In a radio transmission system for air 
craft, a radio transmitter, a trailing Wire antenna, 
means for controlling the extension or retraction 
of Said trailing Wire antenna. With respect to said 
transmitter, for effectively radiating energy 
within the frequency range of said transmitter, 
a tuning element coupling said trailing wire an 
tenna, with Said radio transmitter, a coupling cir 
cuit connected with said trailing wire antenna, 
an electron tube discharge System comprising a 
pair of diodes each constituted by a cathode and 
anode, connections between said anodes and said 
coupling circuit, a resistance network, connec 
tions between Said cathodes and said resistance 
network, a connection between a mid-tap in said 
coupling circuit, Said antenna, and Said resistance 
network, a differential control circuit connected 
with said resistance network, and a reversible 
notor controlled by said differential control cir 
cuit, Said motor Operating to control the adjust 
ment of Said tuning element for maintaining the 
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frequency of said antenna, in resonance with said 
transmitter. 

11. In a radio transmission system for aircraft, 
a radio transmitter, a trailing wire antenna, 
means for controlling the extension or retraction 
of said trailing wire antenna, with respect to said 
transmitter, for effectively radiating energy 
Within the frequency range of said transmitter, 
a tuning element coupling said trailing wire 
aintenna, with said radio transmitter, a coupling 
circuit connected with said trailing Wire antenna, 
an electron tube discharge system comprising a 
pair of diodes each constituted by a cathode and 
anode, coinections between said anodes and said 
coupling circuit, a resistance network, connec 
tions between said cathodes and said resistance 
retWork, a connection between a mid-tap in said 
coupling circuit, said antenna, and said resistance 
retwork, said last mentioned connection being 
established with said antenna, between the radio 
transmitter and the tuning element coupling the 
antenna. With the transmitter, a differential con 
trol circuit connected with Said resistance net 
Work, and a reversible motor controlled by said 
differential control circuit, said motor operating 
to control the adjustment of said tuning element 
for maintaining the frequency of said antenna, in 
resonance With said transmitter. 

CARL, H, FOX. 
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