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The object of my invention is to provide in 
provements in high frequency oscillatory appa 
ratus which is particularly adapted for electro 
therapeutic and sterilization purposes, and to 

5 provide a comparatively simple, durable and in 
expensive high frequency oscillator which may 
be easily and quickly connected to the ordinary 
alternating current light Supply, and when so 
connected provides means whereby undampt 

10 high frequency oscillatory currents of electricity 
may be produced in Such a manner that they 
may be utilized for various electrotherapeutic 
purposes, Such for instance as Surgery, electro 
diathermic treatments, coagulation of tissues or 

15 blood vessels, and sterilization of animal or or 
ganic tissues; and 

Further to provide a high frequency oscillator 
capable of producing ultra high frequency oscil 
latory currents considerably above the frequency 

20 heretofore utilized for therapeutic purposes, and 
having means whereby the amount of current 
and its frequency may be easily and positively 
varied within a wide range. 
A further object is to provide in a high fre 

quency oscillator of the type above described im 
proved means whereby undampt high frequency 
currents may be produced and delivered to a suit 
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able output circuit, and to provide in connection 
thereWith means whereby either modulated or 
unmodulated Oscillatory currents may be deliv 
ered to said output circuit at the will of the oper 
ator. 
A further object is to provide in a high fre 

quency oscillator of the type above described two 
35 or more output circuits controlled from a single 

tuned input circuit, whereby one output circuit 
may be utilized for surgery and the other for 
diathermic or sterilization purposes, so that a 
member being operated upon may be supported 

40 in a high frequency oscillatory electrostatic field 
during the time of the operation for either heat 
ing the member being operated upon or steriliz 
ing the same to prevent infection; and 

Further to provide in connection with the out 
put circuits means for varying the current or 
voltage value of one circuit relative to the other, 
and for independently tuning said circuits to the 
frequency of the input circuit. 
A further object is to provide in a high fre 

quency OScillatory apparatus of the type above 
described means whereby Organic substances 
such as milk or vegetables may be rapidly and 
efficiently sterilized either by placing the sub 
stances in Suitable containers made of insulating 
material and passing the same continuously 
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(C. 174-177) 
through a high frequency oscillatory electrostatic 
field produced between spaced electrodes, or by 
passing the fluid Substance through Suitable pipes 
Or conductors formed of insulating material and 
Supported in Said electrostatic field. 

In the specification and claims by the term 
"high frequency oscillatory electrostatic field' 
I mean the electrical phenomenon produced be 
tween spaced electrodes in which preferably the 
air is dielectrical, and in which case said elec- 65 
trodes are included in an ultra high frequency 
Oscillatory electric circuit. I find by actual ex 
periment that if animal or organic tissues or sub 
stances are placed in a high frequency oscillatory 
electrostatic field, electrical energy will readily 70 
penetrate the interior of the substance so that 
the entire mass of substance may be equally acted 
upon by the electrical energy for therapeutic or 
sterilization purposes, and that organisms such 
as bacterium, spores, microbes and certain dis- 75 
ease germs may be destroyed by applying oscil 
latory currents of the proper frequency without 
injurious effects to the tissues or substances being 
treated. 
I have found that it is very desirable in utiliz- 80 

ing my improved apparatus for diathermic and 
other therapeutic purposes to deliver to the out 
put circuit a high frequency oscillatory modiu 
lated current, while in surgery it is desirable that 
unmodulated currents be delivered to the output 85 
circuit to prevent involuntary twitching and jerk 
ing of the tissues, which would take place if mod 
ulated oscillatory currents were delivered to the 
Output circuit. 
My invention consists in the construction, ar- 90 

rangement and combination of the various parts 
of the device, whereby the objects contemplated 
are attained, as hereinafter more fully set forth, 
pointed out in my claims, and illustrated in the 
accompanying drawing, in which: 

Figure 1 is a diagrammatical view of my im 
proved oscillator, showing the manner in which 
the double output circuit is utilized for surgery 
and diathermic treatments. 

Figure 2 is a detail diagrammatical view illus- 100 
trating another method of applying the double 
output circuit for surgery and coagulation. 

Figure 3 is a side elevation of my improved 
means for sterilizing Substances supported in con 
tainers formed of insulating material, such as 105 
bottled milk. 
Figure 4 is an end elevation of the same show 

ing the manner in which the apparatus is con 
nected in One of the output circuits of the 
Oscillator. 
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Figure 5 is a modified form of a sterilizing de 

vice to be used in the sterilization of liquids. 
Figure 6 is an end elevation of the same show 

ing the manner in which the device is included in 
one of the output circuits of the Oscillator. 
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Referring to the accompanying drawing, 
have used the reference numeral 10 to indicate 
a wall plug included in an alternating cuirrent 
lighting system, and 11 a conductor leading to 
the fuse panel 12, and also to a conductor 13 of 
the transformer coil 14. The conductor 13 is 
connected to a conductor 15, one end of which is 
connected to a transformer winding 16, said 
winding also being connected to a conductor 1 in 
which is included a switch arm i8 adapted to 
make contacts with taps 19 of the coil 16. 
The other end of the conductor 17 is connected 

to a conductor 19a, which in turn is connected to 
one of the members of the conductor 11. The 
other end of the conductor 15 is connected to One 
end of a primary winding 20 and also to the time 
relay 21. The other end of the primary 20 is 
connected to the time relay by 2ineans of a tag 
Switch device 22. 
The relay 21 provides neans whereby the coil 

20 will be automatically connected into the Sup 
ply circuit after the flaments of the oscillator 
have become heated. A lanent coil 23 is in 
ductively connected to the coil i8 and is provided 
with conductors 24 and 25. Each of Said Conn 
ductors includes a choke coli 26, said chokes 
being connected to the conductors 2 and 28 
which in turn are connected to the flament of 
the vacuum tubes 29, said filaments being conia 
nected in parallel as clearly illustrated. 

The coil 23 is provided with a center tap 30 to 
which a conductor 3 is connected. Fixed con 
densers 32 are Supported between the conductors 
27 and 28 and the conductor 24. Each of the 
tubes 29 is provided with a grid 33. A conductor 
34 is connected to each of Said grids and With the 
grid inductance coil 35. A variable condenser 36 
is connected between the conductors 34, for 
tuning the grid circuit. 
Each of the tubes 29 is provided with a plate 

37, each of which is connected to a conductor 38 
which in turn is connected to a plate, inductance 
39. The inductance 39 is inductively coupled 
with the inductance coil 35 in Such a manner 
that the tuning condense 36 is employed for 
tuning the plate circuit. 

inductively coupled to the coil 39 is an output, 
coil 40 having terminal members 41 and 42. Con 
nected in the center of the coil 40 is a variable 
condenser 44. Also inductively connected to the 
plate coil 35 is an auxiliary output coil 45, hav 
ing terminals 46 and 47. The inductance 4.5 has 
taps 48 and Switch devices 49 whereby the nurn 
ber of active coils of inductance may be increased 
or decreased to obtain various voltage values in 
the auxiliary output circuit. 

inductively coupled with the coii i4 is a fla 
ment coil 52 having conductors 53 leading to the 
conductors 54, which in turn are connected to 
the flaments of the rectifying tubes 55. 

Inductively coupled to the coil 20 is a high 
voltage coil 56 each end of which is provided with 
a conductor 5 connected to the plates 58 of 
the tubes 55. The coil 56 is provided with a 
center tap 59 to which a conductor 60 is con 
nected. Said conductor 60 makes connection 
with a terminal 61 of a filter block 62 which is 
of the Ordinary type designed to Smooth Out 
the high voltage alternating current of the coil 
56 and to deliver to the plate coil 39 unmodul 
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lated high voltage current for impressing voltage 
on the plates 37 of the tubes 29. The coil 39 is 
provided with a center tap 63 to which a con 
ductor 64 is connected. Said conductor includes 
a switch arm 65 designed to make contact with 
the terminal member 66 of a conductor 67. 
The switch arm 65 is also designed to make 

contact with a terminal member 68 of a conduc 
tor 69 having one end terminating in a center 
tap 70 of the coil 52. Said conductor 69 makes 
connection with the terminal 1 of the filter block 
62. 

If the Switch arm 65 is caused to engage the 
terminal 66, then unmodulated high voltage and 
rectified current will be delivered to the plate 
coil; while if the switch arm 65 is caused to en 
gage the contact 68, then unfiltered alternating 
current will be delivered to the plate coil 39, there 
by providing means whereby the operator may 
deliver to the plates of the tubes 29 either high 
Woltage unmodulated direct current or high volt 
age alternating current simply by Operating the 
switch 65. 
Thus it will be seen that I have provided a high 

frequency OScillator of the vacuum tube type in 
which comparatively simple means is provided 
for tuning the grid and plate circuits, which con 
sists of the input circuits or the output coils 39 
and 45, and I have provided in connection there 
With means whereby either alternating current 
or direct current may be applied to the plates of 
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the oscillation tubes 29 at the will of the opera 
tor. 
the normal working voltage of the coil 56 may 
be increased or decreased. In a like manner the 
tapped coil 16 provides means whereby the flar 
ment voltage of the coil 23 may be increased or 
deceased, 

It is sometimes desirable to employ two output 
circuits in electrotherapeutic operations, in which 
case both the auxiliary output coil 45 and the 
output coil 40 are employed. 
In Figure aave illustrated One nanner in 

which both of the output circuits may be era. 
ployed in surgery. The terminal 42 is provided 
With a conductor 76, which terrainates in a ter 
minal plate 77 supported beneath an insulator 
Inernber 78, Such as a glass plate. 
The anatomical member 79 to be operated upon 

is placed on the plate 78. The operating instru 
ment 80 is preferably provided with an insul 
lated handle 81 So that the metallic part of the 
instrument is insulated from the operator's body. 
The operator's body serves as an energy collect 
ing or absorbing medium for receiving energy 
frozia the terminal 4 and delivering it to the in 
strument 80 through capacity coupling between 
the instrument and the operator's body. 
As Soon as the instrument 80 is placed near 

the anatomical member to be operated upon, an 
electrostatic field will then be established 8 
tween the plate 77 and the instrument, the en 
ergy of which will penetrate the tissues of the 
body 79 in a concentrated manner to cause the 
tissues to be separated without actually cut 
ing the same and without burning or carboniza 
tion of the separated surfaces. 
When the instrument 80 is used for severing 

live tissues, it is essential that the switch men 
ber 65 be moved into contact with the member 
66 to deliver unmodulated current to the plate of 
the tubes 29, the plates of which will deliver to 
the output circuit a high frequency oscillatory 
unmodulated currents, as I find that if the high 
frequency OScillatory modulated current is deliv 

The tapped coil 20 provides means whereby 
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1,940,807 
ered to the member 80, then twitching of the 
muscles of the tissues will result as the cutting en 
ergy engages the nerves. This twitching action 
is entirely avoided by using the unmodulated cur 
rent. 

In this connection it should be noted that both 
the instrument 80 and the body being treated are 
absolutely insulated from the oscillatory cur 
rents, so that no actual current is delivered 
through the operating instrument or through the 
tissue being operated upon from the terminals 
41 and 42. If the proper amount of current 
is applied at the same time the separating ac 
tion takes place, then a slight coagulation will 
take place to prevent the flow of blood from the 
blood vessels. 

If the anatomical member is placed a con 
siderable distance from the generator, then it 
may be necessary to provide a conductor 81 illus 
trated by dotted lines, one end of which may 
terminate near the operator for delivering energy 
to said operator. 
Sometimes it is desirable to administer dia 

thermic treatment simultaneously with the Surgi 
cal operation. This may be accomplished by 
connecting to the terminal 46 a conductor 82 
having a terminal plate 83, said plate being com 
pletely insulated but conductively connected to 
said conductor. The said plate is placed adja 
cent to one side of the member 79 in the man 
ner clearly illustrated. The terminal 47 is pro 
vided with a conductor 84 terminating in a ter 
minal plate 85 which is also completely insul 
lated. Said plate 85 is placed on the opposite 
side of the member 79 from the plate 83, there 
by providing means whereby a high frequency OS 
cillatory electrostatic field may be established 
between the plates 83 and 85, in which the mem 
ber 79 is supported, and whereby sterilization of 
the member may take place simultaneously with 
the operation. A variable condenser 50 is con 
nected to the conductors 82 and 84 for control 
ling the flow of current in the coil 45. 
The output circuit includes the CondenSer 44 

by means of which the frequency of said output 
circuit may be tuned to the frequency of the 
input circuit after the anatomical member has 
been placed in position. 
Sometimes it is desirable to provide One in 

strument for separating the tissues and another 
one for coagulating the larger blood vessels and 
the tissues to be severed before the severing Op 
eration takes place, and to operate the two in 
struments simultaneously, in which case the in 
struments are connected in the circuit in the 
manner illustrated in Figure 2, in which the 
plate 77 is connected to the terminal 42 in the 
manner above described, the plate 85 being elim 
inated. The tool 80 is operated in the manner 
before described. 
A tool. 51 may be provided for coagulation, 

said tool being connected to the conductor 84. 
In operation the instrument 85 may be first 

drawn over the surface to be separated, causing 
a deep penetrated coagulated area, which may 
then be severed by the tool 80, the member 85 
may be in the form of a hemostat, which may be 
applied to the larger blood vessels after the tis 
sues have been severed from around then, CauS 
ing that portion of tie blood vessel engaged 
by the hemostatie he coagulated and the blood 
flow stopped, after which the blood vessel may 
be severed without bleeding and without ty 
ing off. 
By this arrangement it will be seen that con 

siderable time may be saved, inasmuch as one 
operator may handle the instrument 80 first sev 
ering the tissues around the larger blood ves 
sels, and another operator may handle the in 
strument 85 and coagulating the blood vessels. 
Sometimes it is desirable to change the cur 

rent value of the auxiliary output circuit which 
may be easily and quickly accomplished by con 
trolling the condenser 50. This condenser may 
also be used to control current of the output 
coil. 40, as it will readily be seen that loading 
the auxiliary output circuit will rob the grid 
35 and cause a reduction in the plate coil 39, 
and in turn the energy transferred to the coil 
40, or vice versa. 

I have also disCOvered that if bottled milk and 
similar substances are supported in a high fre 
quency oscillatory electrostatic field, which is 
Oscillated at certain frequencies in which the 
proper current value is placed in the oscillatory 
circuit, said milk or similar substance may be 
sterilized while in the air tight containers, and 
that the said containers may be filled and sealed 
and then passed successively through the elec 
trostatic field in Such a manner that they may 
be sterilized in a continuous operation. 
In Figures 3 and 4 I have illustrated a sim 

ple apparatus in a diagrammatic manner for 
accomplishing this purpose, in which the numer 
all 90 indicates a continuous conveyor support 
ed by rollers 91, the top run of the conveyor 
being supported between the lower edges of the 
upright and longitudinally extending electrodes 
92, said electrodes being entirely insulated by 
insulating material 93 to prevent the operator 
from making electrical contact with the elec 
trodes, and thereby preventing severe burning. 
An electric motor or other Suitable means 94 is 

provided for continuously operating the conveyor 
90 in such a manner that bottles of milk 95 placed 
on the receiving end of the conveyor in an upright 
position will be caused to pass between the elec 
trodes 92 and through the electrostatic field 
established between said electrodes. The elec 
trodes 92 are provided with conductors 96 and 
97, which are connected to the terminals 42. 
The condenser 44 is placed in series with the coil 
40 instead of parallel as illustrated in Figure 1. 
A meter 98 may be placed in the circuit for deter 
mining whether said circuit is in resonance with 
the input, and also for determining the amount 
of current flow. 

I have also found that in sterilizing milk and 
other substances it is essential that the oscilla 
tion be maintained at a constant current value 
and at a constant frequency. 
In Figures 5 and 6 I have illustrated a slightly 

modified form of apparatus for sterilizing fluids, 
which comprises a pair of spaced electrodes 99 
included in the output circuit. The said elec 
trodes 99 are also insulated and spaced apart to 
form an electrostatic field between them when 
oscillatory currents are established in the output 
circuit. A container 100 is provided for receiving 
the milk or fluid which is delivered through an 
outlet pipe 101 in which a control valve 102 is 
included. Extending downwardly from the valve 
102 is a pipe 103 which is bent laterally and then 
doubled back and forth to form horizontal coils 
or loop portions 104. Said loops are supported 
in a vertical plane and between the electrodes 99, 
the fluid being discharged through the outlet 
end 105. 
Thus means is provided whereby fluid to be 

sterilized may be passed continuously through 
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4. 
the coils 104, which are supported in the electro 
static field. The electrical energy penetrating 
the tube member formed of insulating material 
and the fluid within the coil. 

It will readily be seen that other substances 
than milk may be sterilized by means of my 
improved apparatus, sterilization taking place 
without increasing the temperature of the mate 
rial being sterilized to any great degree. In this 
manner my improved sterilizing apparatus differs 
from methods of , sterilization heretofore used 
wherein it is necessary to heat the milk or other 
substances to a comparatively high degree in 
order to kill bacteria and ferments. 

Suitable instruments 106 are employed in the 
various circuits for determining the voltage and 
amperes of the circuit, and for determining when 
the input and output circuits are in resonance. 

In the drawing and specifications I have illus 
trated two methods of inserting the anatomical 
member in the electrostatic field, both of which 
include simultaneously the two output circuits. 
However, it will readily be seen that operations 
may be performed either with one of the output 
circuits or that the auxiliary output circuit may 
have a different current and voltage value from 
the main output circuit, and that one of the out 
put circuits may be utilized for one kind of treat 
ment and the other output circuit for another 
kind of a treatment by simply making connece 
tion with the proper output terminals. 

It will also be readily seen that the cutting 
instrument 80 may be connected directly to the 
conductor 81 if so desired. However, find that it 
is more satisfactory to couple the instrument to 
said conductor or the terminal 41 capacitively. 
By providing the filter block in the plate cir 

cuit, and the switch member 65 together with the 
conductor 69, I have provided means whereby 
either modulated or unmodulated plate currents 
may be delivered to the plates of the oscillation 
tubes, whereby either alternating current or un 
modulated direct current may be delivered to the 
output circuits at the will of the operator. 

I claim as my invention: 
1. In a device of the class described, the com 

bination of a driver circuit, means for producing 
high frequency currents of electricity of predeter 
mined frequency in said circuit, a pair of Output 
circuits inductively coupled to the first circuit, 
said output circuits each having means for in 
cluding an anatomical member, a therapeutic in 
strument in one of said output circuits, means 
for tuning each of Said output circuits inde 
pendently of the other and to the frequency of 
said driver circuit, whereby diathermic treat 
ments may be administered to a patient by One 
of said output circuits simultaneously or inde 
pendently with a surgical operation administered 
by energy derived from the other output circuit. 

2. In a device of the class described, the com 
bination of a driver circuit, means for producing 
a high frequency oscillatory current of electricity 
of predetermined frequency in said circuit, a 
pair of output circuits coupled to the first circuit, 
each circuit having means for including an 
anatomical member, a therapeutic instrument in 
each circuit, neans for tuning each of Said out 
put circuits independently of the other to the 
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frequency of said driver circuit after the anatom- . 
ical member has been included, &nd means for 
changing the current value and potential of One 
of the output circuits relative to the current value 
and potential of the other circuit, whereby two 
kinds of electrotherapeutic treatments may be 
administered simultaneously to Said anatomical 
member. 

3. In a device of the class described, a driver 
circuit, means for producing ultra high free 
quency oscillatory currents of electricity in said 
circuit, Eleans for changing the frequency of Said 
circuit, an output circuit coupled to said cir 
cuit, leans in said output circuit for including 
as anatorical lenber, said means including 
Spaced electrodes, One of Said electrodes being 
adapted to be placed adjacent to an 8ntorica 
member to be treated and insulated therefron, 
2 electrotherapeutic instrument formed of cone 
ducting material non-conductively included in 
said circuit between said electrodes, one end of 
Said CO2nducting material being covered. Witt in 
sulating material to form a handle whereby an 
operator grasping said handle will be capacitively 
included in said circuit, and means for tuning 
the frequency of the output circuit after the 
operator and anatomical member has been in 
cluded therein. 

4. In an apparatus for producing ultra, high 
frequency oscillatory currents of electricity for 
therapeutic purposes, comprising in combina 
tion an alternating current supply, a rectifying 
circuit coupled thereto, a filter circuit connected 
to said rectifying circuit, an ultra high frequency 
generator of the vacuum tube type including grid 
and plate circuits inductively coupled to each 
other, means for tuning Said circuits to a pre 
determined frequency, a treating circuit coupled 
to said grid and plate circuits adapted to include 
a therapeutic instrument, means for tuning the 
frequency of the treating circuit, means for 
operatively connecting either the rectifying cir 
cuit or the filter circuit to said plate circuit, 
whereby either modulated or unmodulated direct . 
current may be applied to Said plate circuit. 

5. In an apparatus for producing ultra high 
frequency oscillatory currents of electricity for 
therapeutic purposes, comprising in combina 
tion an alternating current supply, a rectifying 
circuit coupled thereto, a filter circuit connected 
in said rectifying circuit, an ultra high fre 
quency generator of the vacuum tube type in 
cluding grid and plate circuits inductively coupied 
to each other, and means coupled to said alter 
nating current Supply for supplying flament cur 
rent to the vacuum tubes of said generator, means 
for varying the voltage of said flament supply, 
means for varying the voltage applied to said 
rectifier circuit, means for tuning said plate and 
grid circuits to a predetermined frequency, a 
treating circuit coupled to said plate circuit 
adapted to include a therapeutic instrument, 
means for tuning the frequency of said treat 
ing circuit, and means for operatively connect 
ing either the rectifying circuit or the filter 
circuit to said plate circuit, whereby either modul 
lated or unmodulated direct current will be ap 
plied to the plate circuit. - 

PAUL C. RAWLS. 

90 

$5 

0. 

05 

(e 

20 

125 

130 

135 

140 

45 


