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The invention relates to a device for the medi 
cal treatment of persons by means of high-fre 
quency energy. 
Such a device usually consists of a high-fre 

quency oscillator which serves to generate the 
high-frequency energy required for the treat 
ment and of a treating element, for example a 
coil or a set of condenser electrodes for pro 
ducing a magnetic or electric field of high fre 
quency, by means of which the high-frequency 
energy is supplied to that part of the patient's 
body which is to be treated. 
With devices of this kind there arises in prac 

tice the drawback that the impedance formed 
by the treating element and the part of the 
body to be treated load impedance) Waries dur 
ing the treatment due to movements of the 
treated patient with the result that the device 
repeatedly loses its exact adjustment, which re 
peatedly causes variation of the energy supplied 
to the treating element, which energy is trans 
ferred by this element to the patient. This 
entails the drawback that the amount of en 
ergy to be supplied to the patient (dose) can 
not be adjusted with Sufficient reliability. 
The invention has for its object to remove 

this drawback. According to the invention, there 
is provided to that end a regulating device which 
Serves to keep the high-frequency energy Sup 
plied to the treating element automatically con 
stant or at least substantially constant. 
With the device according to the invention the 

treating physician has the assurance that the 
amount of energy supplied to the patient (dose) 
is really equal to the treatment energy adjusted 
before-hand multiplied by the duration of the 
treatment. In order to keep the energy Sup 
plied to the patient as constant as possible it 
is desirable that the time constant of the regul 
lating device should be sufficiently Small or in 
other words that the rapidity of the regulation 
should be great enough to be able to follow 
any movement of the patient, for example the 
breathing movement or movements of fright of 
nerve-patients. This condition can practically 
be considered fulfilled if the time constant of 
the regulating device is of the order of magnitude 
of 0.5 second; in practice, however, the optimum 
value may appreciably differ from the given 
value; it may be, for example, ten times as large 
or ten times as Small as that value. 
The regulating device is preferably controlled 

by a regulating magnitude (regulating voltage 
or current) which depends on the energy Sup 
plied to the treating element (treatment energy), 
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and this in Such manner that, for example, upon 
an increase of the treatment energy due to the 
device losing its exact adjustment the produced 
Variation of the regulating magnitude brings 
about a decrease of this energy until the former 
value has been attained or at least has approxi 
mately been attained. The regulating magni 
tude may be derived, for example, from the anode 
current of an oscillator tube which serves to 
generate the high-frequency energy required for 
the treatment since this current is approximately 
proportional to the treatment energy. A ful'. 
ther possibility consists in that the regulating 
voltage is derived from the energy which is 
taken up by the high-frequency oscillator from 
the source of Supply current to which the de 
Vice is connected, said energy being also ap 
proximately proportional to the treatment en 
eigy. 

this energy may be maintained constant by 
automatically regulating the energy generated . 
by the oscillator. For this purpose the regulat 
ing Voltage may be Supplied to one or more 
electrodes whose bias voltages act upon the en 
ergy generated, for example to one or more grids, 
of one or more oscillator tubes. It is also pos 
sible to have the coupling between the load in 
pedance and the Oscillator, which coupling in 
fluences the energy Supplied by the oscillator to 
the treating element, controlled by the regulat 
ing voltage. A third possibility is to have the 
regulating Voltage act upon the tuning of the 
device. The latter form of construction of the 
regulating device inay be utilized if the ira 
pedance formed by the treating element and 
the part of the body to be treated forms part, 
of a separate oscillatory circuit which is coupled 
to the high-frequency oscillator and which is 
tuned to a frequency located in the neighbour 
hood of the frequency of the generated oscilla 
tions (load circuit). The regulating voltage 
preferably controls in this case the tuning of 
the load circuit, in which event, the energy Sup 
plied to the treating element is regulated by a 
more or less great detuning of the load circuit 
with respect to the frequency of the generated 
Oscillations. 
The invention will be explained more fully 

With reference to the accompanying drawing 
wherein the single figure illustrates schematically 
a preferred embodiment of the invention. 
The device represented in the figure comprises 

a tube which is connected in the ordinary math 
ner as an inductivelv back-coupled oscillator 
having a coil 3 included in the anode circuit 
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coupled, by means of a coupling coil 5 and a 
transmission line 7, to a treating element which 
is constituted in the instance illustrated by two 
condenser electrodes 9-9 which are arranged on 
either side of the part of the body that is to be 
treated. The coil 5, the transmission line 7-7 
and the electrodes 9-9 form a separate Oscilla 
tory circuit (load circuit) which may be tuned, 
by means of a condenser 0 which is connected 
in parallel with the coil 5, to the frequency of 
the oscillations generated by the oscillator f. 
In practice it has been found that upon a 

movement of the person under treatment the 
load impedance present between the electrodes 
9-9 varies with the result that the tuned load 
circuit 5-7-9-0 loses its exact adjustment. 
The variation of the load impedance consistS in 
a variation of the resistance component and/or 
of the reactive component of this impedance; 
they both cause a variation of the treatment en 
ergy. According to the invention, in Order to 
avoid this harmful variation, means are utilized 
for automatically maintaining the treatment en 
ergy substantially constant. In the shown em 
bodiment of the device according to the inven 
tion these means include a condenser f2 which 
is formed by two concentric metal cylinders 
and 3 and which can be connected in parallel 
with the tuning condenser f0 by means of a 
switch 5. The capacity of the condenser 2 can 
be varied by filling the Space between the cyl 
indel's and 3 with a liquid having a high di 
electric constant, for example with oil. For this 
purpose, this space communicates with a pump 
cylinder T provided with a piston 9 whose 
movement is controlled by a driving device de 
pendent upon the anode current of the tube . 
The driving device comprises arm 24 coupled to 
piston 9 and to an armature 23 of electromag 
net 22. The armature 23 is loaded by means of 
spring 25 which is capable of exerting a varying 
tension by means of screw adjustment 26. 
Arnature 23 is drawn into the coil 22 to a vary 
ing degree depending upon the strength of an 
ode current flowing through the coil. 

After the patient is placed between the elec 
trodes 9-9 the treatment is started by adjust 
ing condensel O so that the treatment energy 
supplied to the electrodes 9 is at its maximum, 
which fact can be ascertained with the aid of a 
Suitable measuring instrument (not shown). 
Then the condenser 2, which is now, for ex 
ample, halfway filled with oil, is connected in 
parallel with the condenser 0 by means of the 
switch 5, with the result that the Oscillatory 
circuit 5-0 is detuned and the treatment ener 
gy decreases. This decreased value is then main 
tained by the device according to the invention. 
If, for example, the treatment energy increases 
the anode current of the tube also increases, 
Which causes Such a displacement of the piston 
9 that the capacity of the condense 2 and 

therefore the detuning of the oscillatory circuit 
5-7-9-) increases until the decrease of the 
treatment energy, which decrease is due to this 
additional detuning, has counterbalanced or at 
least Substantially counterbalanced the initial 
increase of this energy. 
The use of a condenser of the type of the con 

denser 2 for regulating the treatment energy 
offers, on the one hand, the advantage of a rapid 
adjustment owing to the fact that the mass of 
the movable condenser portion, in the present 
case the oil, need only be small whereas, on the 
other hand, the viscosity of the oil also causes a 
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4. 
mechanical damping of the regulating move 
ment, which is desirable in such regulations. 
What we claim is: 
1. A therapeutic device for the treatment of a 

patient by means of high frequency energy, com 
prising a generator of high frequency energy, 
means to supply power to said generator, an os 
cillatory circuit coupled to said generator and 
Comprising a variable capacitor and means for 
applying the high frequency energy to said pa 
tient, Said patient constituting an impedance 
across Said OScillatory circuit which is subject to 
variation, said oscillatory circuit being tuned by 
means of Said variable capacitor to a frequency 
approximating the frequency of the generated 
energy, said variable capacitor comprising two 
Spaced conductors and a liquid of high dielectric 
constant interposed between said conductors, 
and means responsive to the power supplied to 
Said generator to vary the amount of said liquid 
interposed between said conductors to adjust the 
frequency of said oscillatory circuit and main 
tain the energy applied to said patient at a sub 
Stalntially constant value regardless of variations 
in Said impedance. 

2. A therapeutic device for the treatment of a 
patient by means of high frequency energy, com 
prising a generator of high frequency energy, 
means to supply power to said generator, an os 
Cillatory circuit coupled to said generator and 
comprising a variable capacitor and means for 
applying the high frequency energy to said pa 
tient, Said patient constituting an impedance 
acroSS Said oscillatory circuit which is subject 
to variation, Said OScillatory circuit being tuned 
to a frequency approximating the frequency of 
the generated energy, said variable capacitor 
COInprising two spaced concentric conductors 
electrically insulated from each other and a liq 
luid of high dielectric constant interposed be 
tween said conductors, and means responsive to 
the power Supplied to said generator to vary the 
amount of Said liquid between said conductors to 
Vary the frequency of said oscillatory circuit and 
maintain the energy applied to said patient at a 
Substantially constant value regardless of varia 
tions in said impedance. 

3. A therapeutic device for treating a patient 
With high-frequency energy comprising a gen 
erator producing high frequency energy includ 
ing an electron discharge tube having a cathode, 
a control electrode and an anode, a resonant out 
put circuit coupled between said cathode and 
Said anode, and means establishing direct-cur 
rent flow between said cathode and said anode; 
a load circuit coupled to said output circuit for 
applying high-frequency energy to said patient, 
Said patient constituting in said load circuit an 
impedance Subject to variation; means in the 
circuit for tuning said load circuit; and means 
Coupled to the output circuit responsive to varia 
tions in Said direct-current flow for adjusting 
Said tuning means to maintain constant the en 
el'gy Supplied to said patient. 

4. A therapeutic device for treating a patient 
with high-frequency energy comprising a gen 
erator producing high-frequency wave energy in 
cluding an electron discharge tube having a 
cathode, a grid and an anode, a resonant out 
put circuit coupled between said cathode and 
Said anode, and means establishing direct-cur 
rent flow between said cathode and said anode; 
a load circuit coupled to said output circuit for 
applying high-frequency energy to said patient; 
a variable condenser coupled to said load circuit 
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for tuning same, said patient constituting in said 
load circuit an impedance subject to variation; 
and means including an electro-magnet respon 
sive to variations in Said direct-current flow for 
adjusting said condenser to an extent and in a 5 
direction maintaining resonance between said 
load circuit and said output circuit. 

JOHAN MARIE LEDEBOER. 
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