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The invention relates to short wave apparatus 
and especially to short wave diathermy apparatus. 
An object of the invention is to minimize the 

' radiations from a short wave apparatus that 
would interfere with the operation of other ap 
paratus, especially radio receivers. 
Another object of the invention is to effectively 

shield short wave diathermy apparatus except for 
v the portion of the apparatus directly applied to 
the patient. 
A still further object of the invention is to con 

?ne the particular parts producing interfering 
radiations to the casing applied to the patient in 
order to eliminate expensive shielding that would‘ 
otherwise be necessary to effectively shield the 
apparatus.‘ 
Other objects and advantages of the invention 

will be apparent ‘from the following description 
and drawings wherein: 

Fig. 1 is a perspective view of a completed com- - 
mercial embodimentof the invention. 

Fig. 2 is a cross section on lines II—II of Fig. 1. 
Figs. 3 and 4, respectively, are cross sections on‘ 

lines III--III and IV--IV of Fig. 2. 
Fig. 5 is a diagrammatical view of the preferred 

circuit arrangement of the apparatus. - 
Fig. 6 is a front view of a screen that may be 

utilized in the apparatus. ' 
In some respects this application is a. con 

tinuation-impart of my copending application on 
Electrotherapy, Ser. No. 186,329, ?led January 22, 
1938. The use of short wave diathermy appara- _ 
tus such as described in this copending applica 
tion ordinarily gives rise to strong electromag 
netic radiations which cause radio interference. 
It is exceedingly di?lcult to eliminate these radia 
tions. ‘The patient or applicator circuit generally 
comprises in part a large loop or coil which is 
tuned to greatest current flow and becomes an 
effective antenna. A certain amount of high fre 
quency current gets to the power line and cannot 
be'kept out by ordinary ?lter means, The use of 
a ground lead for ?lter purposes of frequencies 
above 10 megacycles is ineffective since even a 
short ground lead becomes a radiator and, more 
over, possesses such an impedance that it does 
not provide a true ground potential. 
My invention in its speci?c form minimizes 

interfering radiations by including the entire os 
cillating and high frequency circuit, including 
means of application to the patient in a single 
“treatment head” mounted on insulating sup 
ports'and of such size that its largest dimension 
is small compared to a half wave length at the 
frequency used. It is therefore impossible for any 
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part of the circuit to act with any e?iciency as a 
radiator. I > 

In ‘Fig. 1 ‘I have disclosed the usual control 
panel Ill-mounted on a portable cabinet II with 
a connection l2 to a suitable source of power sup 
plying 750 to 3000 volts. This panel l0 contains 
the well known switch I3, adjustments l4, and 
meters l5. From this panel and cabinet extend 
two arms l6 and H. These arms, as disclosed in . 
Fig. 3, contain anode lead l8 and two cathode 
leads Hand 20. These leads are the preferably 
minimum number which can be used in the ' 
arrangement. 

I also pr‘eferablyhav'e in these arms, close to 
the treatment head, ?lters or high frequency 
chokes 2| and 22. These chokes, of course, con 
tain the condensers 23 and resistances 24 of prop 
er design, illustrated diagrammatically in Fig. 5. 
I also preferably wind the plate and ?lament leads 
on tubes 25 of insulation containing iron ?lings 
26. The iron losses are very high at the frequen 
cies utilized, and the high frequency currents 
are quickly damped out While no appreciable low 
frequency impedance is added to the circuit. 
The winding of the leads on the tubes can be 

shunted by resistors of proper value. A bracket 21 
is connected to these arms and supports a head 
28 with a central extending circular ?ange 29 
through which the current leads extend. On this 
?ange is a plate 30 to‘which is secured the casing 
3| constituting the treatment head. This casing 
is attached by a screw-threaded plate 32, and 
a washer 33 intermediate the plate 30 and the " 
head 28 allows the adjustment of the treatment 
head to any angle desired. 
The treatment head includes a thermionic vac 

uum tube 35 for producing high frequency oscil 
lations. This tube may be of the particular de 
sign disclosed on the drawings or may be of any 
other form adapted ‘for the production of high 
frequency oscillations. The tube, of course, con- ‘ 
tains the anode 36, grid 31, and cathode 38; The 
cathode 38 is, of course, connected to the cathode 
leads l9 and 20. The grid 31 is connected to a 
grid tuning coil 39 which is connected to the eas 
ing 3| of the treatment head, preferably through 
a grid limiting resistor 40 in parallel with a grid 
blocking condenser 4|. The casing 3| is grounded 
in turn through the current leads, I!) and 20. 
The tube 35 will always be maintained in an 

upright position by the bracket members, and the 
plane of the ?lament is preferably the central 
plane through the front and back of the casing. 
At the rear of the casing 3|, as illustrated in 

Fig. 2, is a circular metal ?ange 42 and inside of 
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this ?ange is supported a small fan motor 43 
with a metal blade 44 of maximum diameter to 
just clear the ?ange 42. This motor is connected 
to the current leads l9 and 20, as diagram 
matically illustrated in Fig. 5. The casing 3| of 
the treatment head preferably has a double cir 
cular wall attached to the backv portion 45 that 
supports the fan motor. This double wall com 
prises anouter wall 45 serving as a continuation 
of the back wall, as illustrated at 45. The back 
wall has a circular ?ange 41 extending a short 
way into the interior of the casing. A second 
cylindrical wall 48 is spaced slightly from the 
outer cylindrical wall 46 and terminates inter- _ 
mediate the ?ange 41 of the back wall and the 
outer circular casing 46. 
The outer wall 46 has a plurality of openings 

49 around its circumference to act as an intake 
of cooling air. The air is drawn in and passes 
around the inner wall 48 to be drawn over the 
surface of the parts contained within the head. 
It will be noted in Fig. 4 that the diameter of the 
outer wall 46 and inner wall 48 are just sumcient' 
to clear the tube 35 located therein. The other 
parts are located about the tube so as not to in 
crease the diameter of the casing over that neces 
sitated by the tube 35. 
The oscillating tank circuit connected to the 

tube 35 preferably comprises a coil 50 preferably 
in the form of a helical hollow tube, illustrated 
in cross section in Fig. 2 and in elevation in Fig. 
3. One end of this coil is connected to the plate 
35 of the tube. The other end of the coil is con 
nected to the tank condenser 5| which is in turn 
connected to the lead 52 connected from the 
plate to the ?rst-mentioned end of the coil. The 
mid-point 53 of the oscillatingv tank coil 50 is con 
nected by an extension 54 .to the plate current 
lead l8 extending through one of the arms l6. 
This lead 54 may be by-passed by a condenser 
55 to thecasing 3|. The tank condenser 5| pref 
erably compnises a bolt and spacers 56 attached 
to the outer end of the helical oscillating coil'il 
lustrated in Fig. 3, and has a plurality of large 
plates 51 extending therefrom. Interleaved with 
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these plates 5‘! are other plates 58 connected to _ 
another bolt and spacers 59 which has a connec 
tion 60 to the other end SI of the oscillating tank 
coil; A suitable insulator support 52 for the con 
denser secures the condenser at 63 to the re 
mainder of the casing. The oscillating tank coil 
50 is in the front of the treatment head just back 
of an insulating front face 55. A mica plate 65 
preferably extends across the treatment head 
between the coil 50 and the remaining parts of 
the treatment head so that the current of air 
drawn in through the ports 49 will be effectively 
directed over these parts and out through the 
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?ange 42 at the rear of the treatment head. In _ 
place of mica. a mica composition, such as that 
sold under the trade name “Micalex,” or other 
heat-resisting insulation may be used. Just in 
side the front portion of the casing is a ground 
ing loop, ring, or shield 61 which is, of course, 
connected to the metal casing 3| as diagram 
matically illustrated in Fig. 5. While the insulat 
ing plate or face 65 is illustrated as ?at, it may be 
bowed or otherwise caused to ?t portions of the 
patient. ' 

The coupling to the patient may be electro 
static by making use of a small electrode plate 
in the front of the head, or electromagnetic by 
making direct use of the tank coil 50, or by mak 
ing a combination of both electrostatic and mag 
netic. I prefer,vhowever, to use electromagnetic 
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exclusively by applying the treatment head 3| di 
rectly to the patient, preferably within one inch 
of the patient’s body portion to be treated. A 
Faraday screen 68 illustrated in Fig. 6 may be 
used inside the front guard between the coil 50 
and the patient in place of the loop 51. This 
screen consists of a number of wires intercon 
nected and kept at virtual ground potential, but 
so arranged that there is no complete conducting 
loop. This screen prevents any electrostatic cou 
pling of the patient, but permits full electromag 
netic coupling to the oscillator coil. The virtual 
ground is obtained by interconnecting the screen 
with other metal shielding parts, all of which are 
connected either directly or through a blocking 
condenser with the neutral point of the oscillat 
ing circuit. - 

The only remaining practical source of radia-_ 
tion is the oscillating tank coil 50 itself. This 
coil preferably has a total diameter between 2 
and 12. inches and preferably 7 inches, which is 
an extremely small fraction of half a wavelength. 
The wavelengths generally utilized are from 6 to 
24 meters, so that the radiation from this oscil 
lating tank coil is very small. The diameter of 
the coil is less than 10% at least of a half wave 
length and preferably is considerably less than 
this. The ratio of the maximum diameter of the 
coil' to a half wave length of the particular fre 
quency employed should be kept below 1 to 10. 
In my particular construction the maximum 
length or diameter of the treatment head is less 
than 10% of half a wave length. The use of a 
conducting ring 61 or the Faraday shield 55. 
properly placed in a plane parallel to the coil- is 
eifective in reducing radiation from this source. 

It will be noted that the arrangement inside 
the treatment head with the open tank condenser 
5| and the grid tuning coil 39 with its large 
spaced turns, as well as the effective direction of 
a cooling air current over these parts especially 
to the glass container of the vacuum tube 35, pro 
vides effective cooling of the various portions of 
the circuit and increases the e?iciency' of the 
apparatus. ‘ " 

Because of the concentration of the electro 
magnetic ?eld to a con?ned area of the patient. 
the energy is also eifectively utilized. It will 
also be appreciated that the arrangement per 
mits ?exibility in treatment to a degree not 
hitherto possible inasmuch as it is not necessary 
to keep high frequency leads away from metal 
and other parts of the patient’s body. Since the 
losses are extremely low, it is possible to get an 
accurate indication of the wattage input to the 
patient or dosage by the use ‘of a watt meter 
properly calibrated and compensated for the 
condition of zero load in the patient circuit. 
While I have disclosed the metal parts 45 and 

48 as outer parts of the casing, the parts may 
be enclosed, in turn, by other material for deco 
rative or protective ‘purposes. The particular 
bracket connections between the treatment head 
and cabinet may be modi?ed from that shown. 

It is apparent that many other modi?cations 
may be made in the particular elements in regard 
to their number, form and arrangement, and 
accordingly I desire only such limitations to be 
placed upon my invention as are necessitated 
by the spirit and scope of the following claims. I 

I claim: ' 

1. A short wave diathermy apparatus shielded 
to prevent radio interference comprising a cabi 
net, connections in said cabinet for a source of 
electrical energy to supply high potential elec 
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- trical energy, an arm extending from said cabi 
net, a treatment'head supported by said arm, 
conductors extending along said arm for supply 
ing‘ energy from said source to said treatment 
head, means associated with said conductors to 
prevent the transmission of radio frequencies 
by said conductors, an oscillating circuit in said 
treatment head connected to the conductors ex 
tending from said source, said oscillating circuit 
including a vacuum tube generator. of short 
waves, an oscillating coil and condenser, and said 
treatment head being shielded to prevent the 
emanation of radiations of radio frequency there 
from but enabling said radiations to be applied 
to a patient when inductively coupled to said 
treatment head. 

2. A short wave diathermy apparatus shielded 
to prevent radio interference comprising a cabi 
net, connections in said cabinet for.a source of 
electrical energy to supply high potential elec 
trical energy, an arm extending from said cabi 
net, a treatment head supported by said arm, 
conductors extending along said arm for supply 
ing energy from said source to said treatment 
head, means associated with said conductors to 
prevent the transmission of radio frequencies 
by said conductors, an oscillating circuit in said 
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treatment head connected to the conductors ex- ' 
tending from said source, said oscillating circuit 
including a vacuum tube generator of short 
waves, an oscillating coil and condenser, and 
said treatment head being shielded to prevent 
the emanation of radiations of radio frequency 
therefrom but enabling said radiations ‘to be ap 
plied to a patient when inductively coupled to 
said treatment head, the maximum length of 
said treatment head being less than ten percent 
of a half wave length of the waves produced by 
said oscillating circuit. . 

3. A short wave diathermy apparatus shielded 
to prevent radio interference comprising a cab— 
inet, connections in said cabinet for a'source of 
electrical energy to supply high potential elec 
trical energy, an arm‘extending from said cabi 
net, a treatment head supported by said arm, 
conductors extending along said arm for sup 
plying energy from said source to said treat 

30 

35 

ment head, means associated with said con- ‘ 
ductors to prevent the transmission of radio fre-.‘ 
quencies by said conductors, an oscillating cir 
cult in said treatment head connected to the 
conductors extending from said source, said os 
cillating circuit including a vacuum tube genera 
tor of short waves, an oscillating coil and con 
denser, the maximum diameter of said oscil 
lating coil being less than ten percent of half a 
‘wave length of the waves‘ produced by said os 
cillating circuit, and said treatment head being 
shielded to prevent the emanation of radiations 
of radio frequency therefrom but enabling said 
radiations to be applied to a patient when in 
ductively coupled to said treatment head. , 

4. A treatment head for short wave diathermy 
apparatus comprising a small portable metallic 

' - casing containing an oscillating circuit including 

a vacuum tube generator of short waves, and an ' 
oscillating coil and condenser, metallic shielding 
means grounded with respect to‘said casing, said 
casing and shielding means cooperating as a sub 

‘ ‘stantially complete shield on all sides except the 
portion adjacent the oscillating coil applied to 
the patient. - 

5. A treatment head forshort wave diathermy 
apparatus, comprising a small portable casing 
containing an oscillating circuit including a 78* 
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vacuum tube generator of short waves, an oscil 
lating coil and condenser, said casing having a 
front portion permitting radiant energy to pass 
to the patient, a rear portion of metal with an 
opening therein, a metal fan blade extending 
substantially across said opening, a fan motor 
supported on said casing, openings in the re 
maining portions of said casing, and means with 
in the casing shielding said openings. 

6. A treatment head for short wave diathermy, 
comprising a small portable, casing having en- 
closure forming walls of which one comprises a 
front face portion of insulation for application 
towards the patient, an- oscillating coil directly 
back of said front face, a vacuum tube generator 
of short waves and a condenser within said cas 
ing connected with said oscillating coil, the re 
maining‘ walls of said casing, being metallic and 
shielding the oscillating coil, generator and con 
denser. 

7. A treatment head for short wave diathermy,‘ 
comprising a small portable casing having en 
closure forming walls of which one comprises'a 
front face portion of- insulation for application 
towards the patient, an oscillating coil directly 
back of said front face, a vacuum tube'generator 
of short waves and a condenser within said cas 
ing connected with said oscillating coil, the re 
maining walls of said casing being metallic and 
shielding the oscillating coil, generator and con 
denser, the maximum diameter of said oscillat 
ing coil being less than ten percent of half a 
wave length of the waves produced in said coil 
by said generator.v 

8. A‘treatment head for short wave diathermy 
comprising a small portable casing having en 
closure forming walls of which one comprises 
a front face portion of~insulation for applica 
tion towards the patient, an oscillating coil 
directly back of said front face, a vacuum tube 
generator of short waves and a condenser with 
in said casing connected with said oscillating 
coil, the remaining walls of said casing being 
metallic and shielding the oscillating coil,‘ gen 
erator and condenser, said casing being perfo 
rated and a fan supported on said casing for 
cooling the elements in said casing. 

9. A treatment head for short wave diathermy 
comprising a small portable casing having en 
closure forming walls of which one comprises a 
front face portion of insulation for application 
towards the patient, an oscillating coil directly 
back of said front face, a vacuum tube generator 
of short waves and a condenser within said cas 
ing connected with said oscillating coil, the re 
maining walls of said casing being metallic and 
shielding the oscillating coil, generator and con 
denser, said casing being perforated and a fan 
supported on said casing for cooling the ele 
ments in said casing, the overall dimension of 
said coil being less than half a wave length of 
said short waves. . 

10. A treatment head for short wave diathermy 
comprising a casing having one face portion of 
insulation adapted to be applied towards a 
patient, an oscillating coil directly back of said 
face portion of insulation, a shield about said 
oscillating coil, the remaining portion of said 
casing being of metal and connected to said 
shield, a vacuum tube generator of short waves - 
having an anode, cathode and grid within said 
casing, the anode of said tube being connected 
to said oscillating coil, the grid of said tube being 
connected to said ‘shield,- an energizing circuit 
for said cathode,‘ and a ?lter interconnecting 
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said cathode energization circuit and said shield. 

11. A treatment head for shortwave diathermy 
comprising a casing having one face portion of 
insulation adapted to be applied towards a 
patient, an oscillating coil directly back of said 
face portion of insulation, a shield about said 
oscillatingv coil, the remaining portion of said 
casing being of metal and connected to said 
shield, a vacuum tube generator of short waves 
having an anode, cathode and grid within said 
casing, the anode of said tube being connected 
to said oscillating coil, the grid of said tube being 
connected to said shield, an energizing circuit 
for said cathode, and a ?lter interconnecting 
said cathode energization circuit and said shield, ‘ 
the overall dimension of said oscillating coil 
being considerably less than half a wave length 
of. said short waves. ' 

12. A treatment head for short wave diathermy 
comprising a casing having one face of‘ insula- ‘ ' 
tion adapted to be applied towards a patient, a 
helical oscillating coil directly back of said face 
of insulation, a shield in a planeparallel with 
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and about said» coil, a generating oscillating cir- . 
ouit of short waves in said casing connected to "25 
said coil, a blocking condenser, said shield being , 
connected through said blocking condenser to 
said oscillating circuit, the major part of said 
casing being of metal connected to' said shield. 

13. A treatment head for short wave _ dia 
thermy, comprising a casing having one face of 
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insulation adapted to be applied towards a pa- 1 
tientya helical oscillating coil directly back of 

‘ said face of insulation, a shield in a plane par 
allel with and about said coil, a generating oscil- ~ 
lating circuit of short waves in said casing con 
nected to said coil, a blocking condenser, said 
shield being connected through said blocking 
condenser to said oscillating circuit, the major 
part of said casing being of metal connected to 
said shield, the overall diameter‘ of said helical 
oscillating coil being less than half a wave length 
of said oscillating circuit. 

14. A treatment head for short wave dia 
thermy, comprising a vacuum tube oscillator, av , 
cylindrical casing slightly larger in diameter than 
the length of said vacuum tube oscillator sur 
rounding said tube, said casing having a face 
of insulation adapted to be applied toward a pa 
tient, a helical coil being located intermediate said - 
face and said vacuum tube oscillator, an open 
plate condenser connecting the ends of said coil, 
saidcoil and condenser being connected to said 
vacuum tube oscillator, and means directing a 
cooling medium at said vacuum tube oscillator. 

15. A treatment head for short wave dia 
thermy, comprising a vacuum tube oscillator, a 
cylindrical casing slightly larger in diameter than 
the length of said vacuum tube oscillator sur 
rounding said tube, said casing having a face of. 60 
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insulation adapted to be applied towards a pa 
tient, a helical coil being located between said 
face and said vacuum tube oscillator,'an .open 
plate condenser connecting the ends of said coil, 
said coil and condenser being connected to said 
vacuum tube oscillator, the cylindrical side of 
said casing being of metal having openings there 
through, and a‘ fan supported by said casing for 
drawing cooling air over said vacuum tube oscil 
lator. . 

16. A treatment head for short wave dia 
thermy comprising a vacuum tube oscillator, a 
cylindrical casing slightly larger in diameter than 
the length of said vacuum tube oscillator sur 
rounding said tube, said casing having a side of 
insulation adapted to be applied towards a pa 
tient, a helical coil being located between said 
side and said vacuum tube oscillator, an open 
plate condenser connecting the ends of said coil, 
said coil and condenser being connected to said 
vacuum tube oscillator, a shielding'member sup 
ported on the inner side of said side of insulation 
about said oscillating coil, the remaining portion 
of said casing being substantially of metal con 
nected to said shielding member. 

17. A treatment head for short wave dia 
thermy comprising a vacuum tube oscillator, a 
cylindrical casing slightly larger in diameter than 
the length of said vacuum tube oscillator sur 
rounding said tube, said casing having a side of 
insulation adapted to be applied towards a pa 
tient, a helical coil being located intermediate 
said side and said vacuum tube oscillator, an open 
plate condenser connecting the ends of said coil, 
said coil and condenser being connected to said 
vacuum tube oscillator, a shielding member sup- ' 
ported on the inner side of said side of insulation 
about said oscillating coil, the remaining por 
tion of said casing being substantially of metal 
connected to said shielding member, a blocking 
condenser, said shielding member being connected 
through said blocking condenser to the oscillat 
ing circuit including said coil, condenser and 
vacuum tube oscillator. 

18.'A treatment head for short wave dia 
thermy containing a vacuum tube oscillator hav 
ing plate, cathode and grid, a helical coil and a 
condenser connecting the ends of said coil and 
forming an oscillating circuit connected to ‘the 
plate of-said tube, a shield in said head directing 
the radiant energy from said oscillating circuit 
in the desired direction, a ?lter interconnecting 
the grid of said tube and said shield,‘a cathode 
energization circuit for said tube, a second ?lter 
connecting saidenergization circuit and'said 
shield and a lead for supplying plate energy con 
nected to an intermediate point on said helical 
coil. ' 
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