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1. 

The present invention pertains to the art of 
electronics, and it comprises a radio-frequency 
transmitter. In its practical application, the 
invention of the present disclosure comprises a 
therapeutic machine. 
The machine of the present invention con 

prises a radio-frequency transmitter which is 
adapted to transmit radio waves, and in the prac 
tical machine of the disclosure the radio Waves 
are adapted to be transmitted into or through 
a body. The body may, for example, by a human 
body or a portion thereof, and the ladio waves 
may be utilized for the treatment of some ail 
ment or injury. 
The transmitter comprises a transmitting cir 

cuit which is energized by a generating circuit, 
the transmitting and generating circuits being 
constructed to be out of resonance. Applicant 
has discovered that exceptionally improved heal 
ing is accomplished when the transmitting cir 
cuit is out of resonance with the generating cir 
cuit thereof. Enhanced beneficial results are 
thereby attained in the treatment of certain ail 
ments or injuries. 
Pursuant to the purposes of the present in 

vention, a high voltage step-up transformer is 
provided, the primary winding thereof being in 
the generating circuit and the secondary winding 
in the transmitting circuit. The transmitting 
circuit is accordingly energized by the generat 
ing circuit through the step-up transformer, and 
the transformer is particularly constructed for 
the transmitting and generating circuits to be 
Out of resonance. 
The step-up transformer is constructed for 

maximum energy output at some turn of the 
Secondary Winding that is between the ends there 
of and Spaced away from the ends. A tap is 
provided at or near the turn of maximum energy 
output, and other taps are provided at spaced in 
tervals along the secondary winding away from 
the turn of maximum energy output. This pro 
vides several steps of energy output for selec 
tively controlling the strength or intensity of 
treatment that may be given by the machine. 
An additional control is provided for varying the 
degree of softness of the treatment, which is 
thereby rendered more or less soothing selec 
tively for a given intensity of treatment. 
Thus, the machine of the present invention 

differs from conventional prior art machines in 
that it lacks the tuning mechanism commonly 
present to tune the transmitter into resonance. 
A principal characteristic of importance in the 
present machine is that it is operated out of 
eSOrance. 
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2 
At least One of the electrodes in the machine 

of the present invention embodies a conductor 
terminal with a dielectric contactor for engaging 
the Surface of the body, the contractor thus being 
positioned between the conductor and the body. 
An ionization tube, with a glass or quartz ein 
velope, is Suitable for the purpose, and is en 
ployed under preferred practice of the invention. 
A more detailed understanding of the prin 

ciples of the invention will be derived from the 
accompanying drawings to which attention is 
now directed, and which disclose one practical 
embodiment of the invention. In the drawings: 

Fig. 1 is a Wiring diagram of an electrical cir 
cuit in a machine embodying the present in 
Wention, 

Fig. 2 illustrates a form of electrode which 
may be employed in the machine of Fig. 1, and 

Fig. 3 illustrates another form of electrode 
which is also employed in the machine of Fig. 1. 
The machine of the disclosure is a radio-fre 

Guency transmitter comprising a transmitting 
circuit generally illustrated at f i in Fig. 1, and 
a generating circuit generally illustrated at 2, 
the generating circuit serving to energize the 
transmitting circuit. 
A power unit or power pack, such as is generally 

illustrated at i5, supplies the generator, and the 
POWeir pack may be of any suitable and conven 
tional structure. The power pack 5 is supplied 
from the line 6 which may be the usual stand 
ard which carries 115 volts, A.C., at 60 cycles. 
The rectifier tube 7 of the power pack 5, has 

the plate thereof connected to one terminal of 
the Secondary of the plate transformer 8, and 
the primary of the plate transformer has one 
terminal connected directly to the line 3, and 
has its other terminal connected to the movable 
an of a potentiometer i9 which has its resis 
tance Winding bridged across the line ; S. A line 
SWitch 20 and a fuse 2? are included in series 
With one side of the line. The filament of the 
tube 1 is heated by the secondary of the filia 
ment transformer 22, the primary of which is 
connected across the line 6. 
The power pack 5 supplies the radio-fre 

Cuency generator f2 through two conductors 33 , One of which is connected to the secondary of 
the plate transformer 8 and the other of which 
is connected to the center tap 24 in the Secoiliai?y 
Winding of the filament transformer 22, ine 
pOWer pack is constructed to supply about 2500 
Volts, D. C. Each side of the line 23 has a radio 
frequency choke 25 in series therewith to pre 
vent high-frequency feed-back into the power 
pack 5 from the generator 2. 
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The power pack 5 is housed and enclosed in 
a casing indicated at 26 which is made of metal 
or the like electrical conducting material to form 
a shield. The radio-frequency componentS 
and 2 are similarly housed together in a like 
shield casing 2. Both casings 26 and 27 are 
preferably housed in a casing 28 which may 
also be formed of metal or which may be metal 
lined. Each of the containers 26, 2 and 28 
is grounded as indicated, and they function 
to shield the power pack 5 and the radio 
frequency components and 2 from each other, 
and to minimize disturbing radiations to outside 
equipment. 
The generator 2 includes a spark-gap oscil 

lator 3. With adjustable gaps, which may be of 
any Suitable construction and of which there are 
a number of well known types available. The 
Spark gap oscillator 36 is bridged across the 
conductors 23, and in parallel therewith is the 
primary 3 with condense" 32 in seriestherewith. 
This primary excites the secondary winding 38. 
The generating or tank circuit 2, which in 

cludes the primary 3 and the condenser 32 coin 
nected in parallel with the spark gap 33 and 
its resistor, may be devised, for any suitable fre 
quency. For the therapeutic machine of the dis 
closed practical application of the invention, the 
frequency of the tank circuit 2 should prefer 
ably be somewhere within the range between 300 
kc. and 2000 kc. and the generating circuit 
should be constructed accordingly. 
The jack 3s is connected to the tap 35 which is 

at One end of the secondary winding 34, the coin 
nection being through the movable arm of the 
three-way switch 37. The jack 39 is similarly 
connected to the tap 38 which is at the other 
end of the secondary winding 34, this connection 
being through the three-way switch 46. 
The step-up transformer 33 is constructed for 

the generating and transmitting circuits 2 and 
to be Out of resonance. Maximum energy 

Output is derived from less than the total num 
ber of turns of the secondary coil of transformer 
33. Accordingly, when the jack 36 is supplied 
from the end tap 35 of the secondary 34, the 
energy output of the machine is relatively low. 
Energy output increases progressively with suc 
cessive turns away from end tap 35 to a turn of 
maximum Output beyond which the energy out 
put decreases progressively. In the transmitter 
of the disclosed embodiment, maximum energy 
Output is about at the turn in the middle of the 
Secondary 34. I have no mid-tap connection at 
this point. The tap 43 is placed at the turn of 
the maximum energy output desired. This 
means that I get a predetermined energy trans 
fer or output which can go no higher than de 
sired, and that when this desired maximum 
Output is being obtained, the two circuits 2 and 

f cannot resonate with each other. 
Taps 43 and 35 thus afford the extremes of 

energy output of the machine between the maxi 
mum and the minimum. As many intermediate 
Steps as are desired may be provided between the 
maximum and the minimum, and in the dis 
closed embodiment a single intermediate step is 
sufficient. The tap 42 is placed for a magnitude 
of energy output about midway between the 
maximum and minimum of respective taps 43 
and 35, and is therefore placed at the middle turn 
between the turn of tap 83 and the end tap 35. 
The Switch 3, includes three contacts 45, 54 

and 4 which are respectively connected to the 
taps 43, 42 and 35. The Switch 3, thus enables 
the jack 36 to be selectively connected with the 
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4. 
taps 43, 42 and 35 for maximum, intermediate 
and minimum energy outputs respectively. The 
rheostat 9 of the power pack 5 affords addi 
tional adjustment of energy output, and takes 
care of the ranges between the several taps 43, 
42 and 35. The machine may thus be set uni 
versally for any energy output within the range 
of the machine. 
One construction of the step-up transformer 

that has been used, and which has proven Suit 
able for practice of the invention, embodies the 
primary 3 of 9% turns and the secondary 34 
of 330 turns. The primary is Wound on a di 
ameter of 2 inches, and is 34 inch long. The 
secondary coil 34 is wound on a diameter of 
2% inches, and is 5% inches long. The tap 43 
of maximum energy Output is placed at 165 
turns, and the tap 42 of intermediate energy 
output is at 248 turns. The primary 3 and the 
Secondary 33 are mounted concentrically, with 
the primary at the end embodying the tap 38. 
Obviously other Specifications will be Suitable for 
the step-up transformer 33, and will come within 
the Scope of the invention. 
The jack 39 is connected to the end tap 38 of 

the step-up transformer 33, and this connection 
is either directly or alternatively through the 
modifier tubes 9 and 50, which add resistance 
and modify the Voltage, current, and conse 
quently the power, the tube 52 adding more re 
sistance than the tube A9. The modifier tubes 
49 and 5G vary the degree of softness of a given 
treatinent. - 

These modifier tubes are merely gaseous dis 
charge tubes, the first of which were devised by 
Geissler and many types of which have been pro 
duced in the intervening time. The modifier 
tubes referred to herein have combinations of 
gases therein at predetermined pressures, and 
they have been found to be very effective in treat 
ments by the machine. These modifier tubes are 
enclosed within the Casing of the device and 
consequently do not shine on or psychologically 
have any effect on the patient. 
Certain ailments should be given a more sooth 

ing quality of treatment than is satisfactory or 
desirable with others. One illustrative example 
is the treatment of burns, for which a soothing 
quality of treatment is especially desirable. It 
has been determined that electron discharge 
tubes containing certain inert gases increase 
the degree of softness of a given treatment, and 
improve the Soothing qualities accordingly. 
Neon affords a softer and more soothing treat 
ment than argon, for example, and the modifier 
tubes 49 and 5 of the disclosed embodiment ac 
cordingly contain argon and neon respectively. 
In the disclosed construction, the jack 39 is 

Connected with the tap 38 through the switch 
50 for Selective control of the soothing qualities 
of a given treatinent. End tap 38 is connected to 
the contact 46 of Switch 38 directly, to contact 
& through modifier tube 49, and to contact 48 
through modifier tube 56. It is obvious that the 
disclosed construction is illustrative, and that 
other or additional degrees of softness may be 
provided for without departing from the scope of 
the invention. 
The jacks 36 and 39 are outlets to which elec 

trodes are connected, two types of electrodes be 
ing illustrated in Figs. 2 and 3 respectively. 
The electrode 60 in Fig. 3 is an ionization or 

electron discharge tube, and it comprises the 
envelope 6 of glass, quartz or other similar ma 
terial which contains an inert gas, argon being 
Suitable for the purpose. The tube 6 is con 
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toured to embody a contactor surface 62 which 
is adapted to engage and contact some portion 
of the human body during a treatment. The dis 
closed contour of the envelope 6 is illustrative, 
and different contours may be used. Some elec 
trodes 60 are particularly contoured to reach 
certain organs which are not exposed or near the 
Outer Surface of the human body. 
The terminal 63 of conductor material ex 

tends from the exterior of the envelope 6i to 
the interior thereof, and it projects to a position 
within the tube 6 which is away from the con 
tactor 62. Between the contactor 62 Which comes 
in contact with the person being treated and the 
electrical terminal 63 there is interposed an elec 
trical insulator which, in the embodiment of the 
tube type of electrode 60 shown, consists of the 
material of the envelope 6 and the inert gas 
contained in the tube 6. 
The tube 6 is seated in the plug 64 of con 

ductor material, and is preferably attached 
thereto by any suitable cement 65. Attachment 
of the tube 6i is located where the terminal 63 
projects to the outside thereof, and the terminal 
63 is connected in electrical contact With the 
plug 64. 
The plug 64 its the Socket 66, and is remov 

ably attached thereto by means of the bayonet 
attachment 67 or other Suitable connection. The 
spring 68 serves to hold the plug 64 firmly seated 3 
in the Socket 66 and in good electrical contact 
therewith. The Socket 66 is housed in the tub 
ing 70 of insulating material which affords a 
convenient handle for the electrode 60. The 
tubing 70 also contains the standard jack 
Which is electrically connected to the Socket, 66 
by means of the screw 72. 
A plurality of cords 73 are provided, each com 

prising a standard jack plug 74 at each of its 
opposite ends. The jack plugs 74 fit the jack 
7, and also the jacks 36 and 39, Fig. 1, which 
are of Standard construction for the purpose. 
An electrode 60 may be plugged into each of 

the jacks 36 and 39 to complete the set-up of 
the machine for a treatment. For most treat 
ments, however, and under usual practice, the 
conductor electrode 75, Fig. 2, is used and plugged 
into the jack 39. Electrode 5 is adapted to be 
held in the hand, and comprises a rod of Con 
ductor material, which is formed at its one end 
to embody the jack 76 which fits the jack plug 
4. The electrode 5 is thus enabled to be 

plugged in by means of a cord 13. 
To operate the machine of the invention, the 

hand electrode 5 is plugged into the jack 39, 
and a suitable tube electrode 60 is plugged into 
the jack 36. The three-way switch 37 is ad 
justed to the correct contact 45, 44 or 4 for the 
energy output that provides the desired intensity 
of treatment. The rheostat 9 is also adjusted 
to control the intensity of treatment more closely 
to What is desired. The Switch 40 is adjusted 
to one of the contacts 46, 47 or 48, depending 
upon the desired degree of Softness of the par 
ticular treatment. 
The hand electrode is held in the patient's 

hand, and the insulating tubing 70 is held, usually 
in the other hand of the patient or by the person 
giving the treatment, to place the contactor 62 
of the electrode 60 at or near the injury or ail 
ment that is being treated. The Switch 20 is now 
turned on. The contactor 62 is held stationally 
in position where it is near or in contact with 
the injury being treated, or it may be moved over 
the area of the injury with a slow, even motion. 
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6 
It should be understood, however, that direct 
contact with the injured tissue is not essential. 
Local treatments of one portion or organ of the 
human body, it has been found, have relieved 
ailments, or affected them beneficially, which are 
removed and remote from the place where the 
contactor 62 is applied. A treatment is con 
tinued for a predetermined length of time, after 
Which the Switch 20 is opened to discontinue the 
treatment. 
The jack 5 provides a reverse connection 

which enables a more intense treatment, and 
this will now be described. 
The jack 5 f is connected with the tap 43 

through the lead 52. For this treatment a tube 
electrode 60 is plugged into the jack 5f, and a 
hand electrode 75 is plugged into the jack 36. 
The switch 37 may now be adjusted to either 
the contact 44 or the contact 4, to respectively 
use the portions of the secondary 34 from tap 
43 to tap 42 or from tap 43 to tap 35. 
When the Switch 37 is adjusted to the contact 

44, the power output and intensity of treatment 
is approximately the same as, or slightly higher 
than, power output through jacks 36 and 39 when 
the Switch 37 is adjusted to the contact 45 and 
the portion of the secondary 34 from tap 38 
to tap 43 is in the circuit. With the reverse 
Connection of jacks 5 and 36, adjustment of 
Switch 37 to contact 4 provides an energy out 
put about twice as great as, or somewhat more 
than twice as great as, the energy output through 
contact 44 with the reverse connection of jacks 51 
and 36. 
The accompanying disclosure presents one 

practical application of the invention, which is 
not limited to the Specific disclosure. The scope 
of the invention is determined by the accompany 
ing claims, to which attention is now directed. 

I claim: 
1. In a radio-frequency transmitter for thera 

peutic purposes, a transfomer having a primary 
and a coupled Secondary, means connected to 
Said transformer to supply oscillatory energy to 
Said primary, a first output terminal, a connec 
tion between one end of said secondary and said 
output terminal, a second output terminal, vari 
able Switching means, a gas filled discharge tube, 
Connections between the other end of said sec 
Ondary, Said Switching means and said second 
output terminal, and other connections between 
Said last end of said secondary, said discharge 
tube and said Switching means, Whereby said 
SWitching means may be moved to vary the out 
put potential delivered to said terminals and con 
Sequently to any electrode connected thereto. 

2. In a radio-frequency transmitter for thera 
peutic purposes, a transformer having a primary 
and a coupled secondary, means connected to said 
transformer to supply oscillatory energy to said 
primary, said secondary having a series of taps 
from One end inwardly and Comprising a variable 
Switching means, connections between the other 
end of Said Secondary and said primary, a first 
Output terminal, said variable switching means 
being interconnected with said terminal and said 
taps for selectively connecting the latter to said 
terminal, a second terminal connected to one con 
tact of Said variable switching means and to the 
innermost tap of said series, a third terminal, 
a second variable Switching means connected to 
said third terminal, a connection between said 
other end of Said primary and a contact Of Said 
Second Switching means, a gas filled discharge 
tube, a Second discharge tube having a gas there 
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in of different characteristics from the gas in said 
first tube, a connection from another contact of 
said second switch means to Said first gas filled 
tube and thence to said other end of Said Secon 
dary, and a connection from still another con 
tact of said Second Switch means to Said Second 
gas filled tube, whereby a large range of current 
variations may be: Supplied to electrodes which 
may be selectively connected to any combination 
Of tWO of Said terminals. 

3. In a radio-frequency transmitter for thera 
peutic purposes, a transformer having a primary 
Winding and a coupled Seconday Winding, means 
connected to Said transformer to supply oscilla 
tory energy to said primary, a first output ter 
minal, a tap on Said secondary winding inter 
mediate the ends thereof, a connection between 
Said tap and Said terminal, a second tap formed 
On Said Secondary between one end thereof and 
Said first tap, a Second terminal, a step switch 
having a movable contact arm and a series of 
fixed contacts, a connection between said mova 
ble arm and Said second terminal, individual con 
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nections between said taps and said end of said 
Secondary, and said fixed contacts, a third termi 
nal Connected to a movable contact arm of a step 
Switch like Said first SWitch, a glow discharge 
tube, a Second glow discharge tube having char 
acteristics different from those of said first tube, 
and individual connections between the station 
alry contacts of Said last Switch and said tubes 
and the other end of Said secondary winding, 
whereby electrodes may be selectively connected 
to any of Said terminals, and elements connected 
to the stationary contacts may be selectively 
Connected in Series thereWith. 

PAU, S. HANWAY. 
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