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1 
This invention relates to improved high fre 

quency apparatus and is particularly directed to 
devices for feeding high frequency currents from 
any suitable Source to a load which is to be heated 
by the currents. 
An object of this invention is to provide novel 

high frequency apparatus which may be employed 
to couple electrical energy from powerful oscil 
lator tubes to industrial work which is to be heated 
by radio frequency currents generated by the 
oscillator tubes. 
Another object of this invention is to provide a 

novel high frequency device which includes the 
combination of tank circuit and a high current 
transformer assembled together as a unit and 
enclosed in a casing under high gas pressure for 
electrical insulation. 

Still another object of this invention is to pro 
vide an improved high frequency device which 
has a primary inductive member and its ter 
minals insulatingly supported at the ends of the 
Casing, and a secondary inductive member cou 
pled to the primary inductive member and having 
its terminals Supported at a position intermediate 
terminals of the primary inductive member. 
A feature of this invention is the locating of a 

high frequency and high current transformer and 
a condenser within a sealed container, the trans 
former and condenser being cooled by any Suit 
able fluid means Such as for example a water 
Supply. 

In the prior art high frequency devices, when 
powerful Oscillator tubes are employed to provide 
heat from radio frequency currents, the appara 
tus is generally very expensive to manufacture, 
bulky, unwieldly and dangerous to handle. This 
invention overcomes the prior art difficulties by 
enclosing and mounting the transformer and Con 
denser elements within a casing in which a gas 
under preSSure is employed for electrical insula 
tion. 
This invention is particularly adapted to the 

industrial methods of heating metal by high fre 
quency current although not Specifically limited 
thereto. The devices of this invention are for use 
in circuits having a frequency range of the Order 
of from 100 kilocycles per Second to approximately 
One megacycle per Second. 
This invention will be described in greater de 

tail with reference to the accompanying drawings 
in Which: 

Fig. 1 is a longitudinal Sectional view of a gas 
enclosed high current transformer, 

Fig. 2 is a cross-sectional view taken on lines 
2-2 of Fig. 1, 
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2 
Fig. 3 is a longitudinal Sectional view of a high 

frequency device comprising an oscillatory tank 
circuit including a Water-cooled condenser en 
closed within a steel casing, the condenser being 
shown only schematically, 

Fig. 4 is a croSS-Sectional view taken on lines 
4-4 of Fig. 3, 

Fig. 5 is a longitudinal sectional view of a high 
frequency device wherein the tank circuit is en 
closed within an insulating casing similar to that 
shown in Fig. 1, - 

Fig. 6 is a croSS-Sectional view taken on line 
5-5 of Fig. 5, and 

Fig. 7 is a circuit diagram of the device shown 
in FigS. 3 and 4. 

Referring now in detail to FigS. 1 and 2 of the 
dra Wings, tWO porcelain bells and 2 are each 
provided with flange portions 3 and 4, which are 
arranged to clamp a split cylinder forming a 
Secondary inductive member 5 of a high current 
transformer. The secondary 5 is in the shape of 
a cylinder and is made of copper. Secondary 5 is 
Split at 6 and has located at the central portion 
thereof and integral thereWith an open flange 
or annular portion 7 which terminates in the 
Separated lugs 8 and 9. 
An insulator in the form of a wedge shaped 

block fo is cemented in to fill up the gap formed 
between the terminal lugs 8 and 9. The block 
is cemented in place while the flange is colder 
than normal. Then, Since the coefficient of ther 
mal eXpansion of the insulator is greater than 
that of the metal, as the temperature increases, 
the Seal will be made tighter. 
The flange portions 3 and 4 of the insulating 

bells and also the flange portion 7 of the second 
alry inductive member are provided with a plu 
rality of apertures if through which pass the 
binding bolts 2 the latter having nuts 3. Suit 
able gasket material 4 and 5 is interposed be 
tween the metal flange 7 and flanges 3 and 4 of 
the porcelain bells to maintain a gas tight seal. 
The primary Winding or inductive member 6 

of the transformer consists of any desired num 
ber of turns of copper tubing forming a helical 
coil which carries cooling water derived from any 
Suitable Water Supply (not shown). The ends of 
the tube forming primary 6 pass through small 
metallic bushings 7 and 8 which are bound in 
place by means of lock nuts 9 and 20. Gaskets 
2f and 22 are provided as shown to maintain a 
gas tight Seal. The bushing it has an aperture 
23 and inlet Valve 231 through which gas under 
preSSure can be put in the casing to provide in 
Sulation Sufficient to Withstand the high voltages 
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encountered in this type of high frequency ap 
paratus. 
The embodiment shown in Figs. 3 and 4 con 

prises a metal casing 3 enclosing a cylindrical 
Secondary inductive member 32 which is similar 
in shape to that of secondary 5 shown in Figs. 1 
and 2, except that the flange is omitted. A sec 
ondary water cooling tube 45, which is substituted 
for the flange , supports a condenser plate hav 
ing upper and lower portions 43 and 43A respec 
...tively. The primary winding 33 consists of any 
desired number of turns of copper tubing and is 
also arranged as in Fig. 1 for Water cooling. The 
ends of the primary Winding are secured to the 
upper and lower portions of the metal tank 3 by 
means of insulating bells 34, 35, 36 and 37 which 
are Secured to tank 3 by any suitable means 
Such as cement 38'. The ends of the copper tube 
are sealed in a gas tight manner at 38 and 39. 
Located adjacent one portion of the secondary 

32 and electrically connected to the ends of pri 
mary winding 33 are the high potential terminals 
of two plate condensers or sections 43 and 4 . 
The low potential condenser plates 63 and 3A 
are electrically grounded at a tap point 42 which 
is taken off from secondary 32. The tap 2 is 
electrically connected to point 44 by means of a wa 
ter outlet tube 45A which connects to the metallic 
casing 34. The condenser plates or sections 43 
and 43A are located between the tap 42 and the 
casing at point A. The secondary 32 is provided 
with terminals i5 and 46 which form part of me 
tallic tubes 45 and have good thermal conductiv 
ity metal such as, for example, copper, brass or 
Silver. 
of a fluid coupling member located between tap 
82 and point 44 to carry the cooling fluid around 
the condenser sections to provide cooling of the 
condenser plates 43 and 43A. The terminal 
ends Of the Secoadary inductive member are se 
cured to the metal casing by means of an insulat 
ing member 4 which is sealed in any suitable gas 
tight manner such as is provided by a cover 48. 
An inlet Valve 49 is provided at one end of tank 
3 for supplying gas under pressure to the inside 
of the tank. As in Fig. 1, the cylinder 32 is split 
but in the arrangement shown in Figs, 3 and 4, 
the hollow tubes 35 and 46 replace the solid ter. 
minal lugs 8 and 9 of Figs. 1 and 2. 
The embodiment shown in Figs. 5 and 6 is 

generally of Similar construction to that men 
tioned above in connection with Figs. 3 and 4 ex 
cept that the secondary 5 has an additional 
Central flange portion 04 which is provided with 
cooling apertures which are connected to a water 
inlet 45 and water outlet 46. The flange por 
tion 34 supports both the secondary inductive 
member 5 and condenser plate elements 43 
Which are cooled by being in fluid communication 
With Water inlet 45 and outlet 46. High poten 
tial condenser plates 40 are supported and con 
nected to the primary winding. The entire unit 
is encased by means of two porcelain bells 
and 92 which are similar in shape to that men 
tioned above in connection with Figs. 1 and 2 
except that the bells are made larger to accom 
modate the condenser elements 43. The two 
porcelain bells are clamped together after being 
placed upon flange 04. Suitable gasket mate 
rial 4 and 5 is provided to maintain a gas 
tight Seal and as mentioned above, the construc 
tion is such that the seal will become tighter as 
the temperature increases. 

Fig. 7 is a circuit diagram of the device shown 
in FigS. 3 and 4. The same general arrangement 

A portion of the tube 45 is in the form : 
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4. 
will also apply to Figs. 5 and 6 except that the 
elements are numbered differently. The con 
denser element which is formed by the plate sec 
tion 4 is arranged to be connected to the anodes 
of tubes 59 and 5 through a coupling condenser 
8. The condenser plate section 4 is connected 

to the grids of tubes 59 and 5f. The primary 
Winding 33 also connects to condenser plate sec 
tions A and 4. The steel tank or casing 3 
Connects at a point 44 to the ground side of the 
condenser plates 43 and 43A, and also to the 
Center of the transformer Secondary at 42. The 
Secondary terminals 45 and 46 are arranged to be 
cCnnected to the Work circuit or metallic mem 
ber to be heated. A choke coil 52 is connected 
between the rectifier 53 and the plate circuit of 
tubes 59 and 5?. A grid bias circuit includes a 
choke coil 54 and grid bias resistor 55. The grid 
bias circuit also includes suitable bypass con 
densei's not shown which are connected to the 
heater or grounded side of tubes 50 and 5. It 
Will be noted from the above that there is located 
Within the casing 3 all the principal parts of 
the high frequency generator with the exception 
of the tubes 3G and 5, bypass condenser 4 and 
the various control circuits. 
Although Figs. 3 and 4 show a complete tank 

circuit enclosed within a metal tank, it might be 
desirable in Some Systems to enclose only the 
transformer primary and secondary inductive 
members as is indicated in Figs. 1 and 2. The 
metal container described in connection with 
FigS. 3 and 4 should preferably be plated on the 
inside portion with copper or silver in order to 
keep down Stray energy losses which are encoun 
tered in the high frequencies employed. 
While I have indicated and described a system 

for carrying my invention into effect, it will be 
apparent to one skilled in the art that my inven 
tion is by no means limited to the particular 
mechanism shown and described, but that many 
modifications may be made without departing 
from the Scope of my invention. 
What I claim is: 
1. High frequency apparatus comprising an in 

Sulating casing having gas under pressure con 
tained therein, Said casing being formed by two 
bell shaped ceramic members having flange por 
tions arranged to be joined together, a trans 
former located within said casing, said trans 
former including a primary and a longitudinally 
Split cylindrical secondary inductive member, said 
Secondary inductive member having a flange pOr 
tion Secured thereto, the flange portion of said 
Secondary inductive member being interposed be 
tWeen the flanges of said ceramic casing, and 
means for joining the flange portion of said sec 
Ondary inductive member and the two sections 
of Said ceramic member together Whereby an 
increase in temperature will tend to seal the cas 
ing more tightly. 

2. A high frequency device comprising a split 
metallic casing having a gas contained therein, 
a transformer inductive member insulatingly sup 
ported within and by said Casing, means for fluid 
cooling Said inductive member, a second trans 
former inductive member inductively Coupled to 
Said first mentioned inductive member having 
a longitudinal slot and a midpoint tap electrically 
connected to the wall of said casing. 

3. A high frequency current transformer CO 
prising a primary winding and a Secondary in 
ductive member, Said secondary inductive mem 
ber being in the form of cylindrical member with 
a longitudinal slot and having a central flange 
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-portion, two insulating bells having flange por 
tions arranged to enclose said primary and Sec 
ondary inductive members, means for supporting 
said primary inductive member at the ends of 
said bells and means for supporting said secon 
dary inductive member by clamping the flange 
portion thereof between the flange portion of Said 
insulating bells. 

4. A high frequency current transformer Com 
prising a primary inductive member and a Sec 
ondary inductive member, said secondary induc 
tive member having a flange portion, two insulat 
ing bells having flange portions arranged to en 
close said primary and secondary inductive mem 
bers, means for supporting said primary induc 
tive member at the ends of said bells, means for 
supporting said secondary inductive member by 
clamping the flange portion thereof between the 
flange portion of said insulating bells, and means 
passing through said primary inductive member 
for fluid cooling said transformer. 

5. A high frequency device comprising an in 
sulating casing having a gas contained therein, 
flanges on Said insulating Casing, a transformer 
inductive member insulatingly supported within 
and by said casing, means passing through Said 
inductive member for fluid cooling thereof, a 
second transformer inductive member indu C 
tively coupled to said first mentioned inductive 
member and having a flange member which is 
interposed between two flange portions of said in 
sulating Casing. 

6. High frequency apparatus comprising a Split 
casing, a primary inductive member having its 
terminals insulatingly supported at the ends of 
said casing, and a secondary inductive member 
coupled to the primary inductive member, Said 
secondary inductive member having its terminals 
supported at the split portion of said Casing 
and in a position intermediate the terminals of 
said primary inductive member. 

7. A high frequency device comprising a casing 
member split in two halves, reactive elements lo 
cated within said casing, said reactive elements 
including primary and secondary coils, Said pri 
mary coil being insulatingly supported at the ends 
of said casing, said secondary coil being insulat 
ingly supported at the central portion where the 
two halves of the casing are joined, and means, 
for cooling said reactive elements, paSSing 
through at least one of said reactive elements. 

8. A high frequency device comprising a Casing 
member split in two halves and having a gas COn 
tained therein, a primary coil insulatingly Sup 
ported within said casing, said primary coil hav 
ing terminals lo2ated at the casing ends, a Sec 
ondary coil insulatingly located within said cas 
ing adjacent said primary coil and coupied there 
With, and means for SupOprting said Secondary 
coil at the central portion thereof where the tWO 
halves of the casing are joined. 

9. High frequency apparatus comprising a cas 
ing, a primary coil mounted within and supported 
by said casing, leads for said primary Winding 
hermetically sealed to and extending through said 
casing, a split metallic cylinder also within said 
casing, said split cylinder surrounding said pri 
mary coil and a pair of terminals fixed to said 
split cylinder adjacent the longitudinal separated 
edges of the Split cylinder, said terminals extend 
ing through and being hermetically sealed to said 
casing, said terminals moreover serving to estab 
lish electrical contact with said split cylinder 
forming the secondary for said primary coil. 

10. Apparatus as claimed in claim 9 charac 
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6 
-terized by the fact that said terminals establish 
contact with said split cylinder at points substan 
tially centrally located along the surface of said 
metallic cylinder and being further characterized 
by the fact that means are provided for admitting 
and retaining gas within said casing. 

11. Apparatus as claimed in claim 9 charac 
terized by the fact that a third terminal is provid 
ed for said split cylindrical secondary, said third 
terminal extending through and being hermeti 
cally sealed to said casing and making contact 
with said split cylinder at a point on Said Sec 
ondary diametrically opposite the Split in said 
cylinder. 

12. Apparatus as claimed in claim 9 charac 
terized by the provision of a third terminal ex 
tending through said casing and making contact 
with said split cylinder at a point on said cyl 
inder diametrically opposite the Split in Said Sec 
ondary, a condenser plate within said casing 
making electrical contact with said third ter 
minal and extending in a direction which is par 
allel to the axis of Said split cylinder and an 
other condenser element also Within said casing 
connected to said primary coil, Said last men 
tioned condenser element being supported in the 
space between said first mentioned condenser ele 
ment and said split cylinder and means for ad 
mitting and retaining a suitable insulating medi 
um within said container. 

13. High frequency apparatus comprising a 
metal container, a primary coil within said con 
tainer, a pair of leads for said primary coils ex 
tending through the walls of said container, said 
leads being insulatingly removed from and her 
metically sealed to the Walls of said container, a 
split metallic cylinder forming a secondary with 
in said container and Surrounding Said primary 
coil, a pair of terminals connected to said Sec 
Ondary cylinder adjacent the longitudinal sepa 
rated edges thereof and extending through the 
walls of said cylinder, said secondary terminals 
being insulatingly separated from the metal Wall 
of Said container and hermetically sealed there 
to, a third terminal for said secondary cylinder 
electrically fixed to said split cylinder at a point 
diametrically opposite the split in said cylinder 
and making electrical contact With the metal wall 
of said container, a pair of condenser plates elec 
trically fixed to said third terminal and being 
Supported within said container and a second pair 
of condenser plates connected to separated points 
On Said primary and extending in the Space be 
tWeen Said first mentioned pair of condenser 
plates and said cylindrical secondary. 

14. High frequency apparatus comprising a cas 
ing, a primary coil mounted Within and support 
ed by Said casing, leads for said primary winding 
hermetically sealed to and extending through 
Said casing, a split metallic cylinder also within 
Said Casing, Said Split cylinder surrounding said 
primary coil and a pair of terminals fixed to said 
Split cylinder adjacent the longitudinal separated 
edges of the split cylinder, said terminals extend 
ing through and being hermetically sealed to said 
casing, said terminals moreover serving to estab 
lish electrical contact with said split cylinder 
forming the Secondary for said primary coil, said 
terminals being hollow and in flow connection 
With a conduit around said secondary whereby 
cooling fluid may be circulated through said hol 
low terminals and conduit. 

15. High frequency apparatus comprising a 
metal container, a primary coil within said con 
tainer, a pair of leads for said primary coils ex 
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tending through the walls of said container, said 
leads being insulatingly removed from and her 
metically sealed to the walls of said container, a 
split metallic cylinder forming a secondary with 
in said container and surrounding said primary 
coil, a pair of terminals connected to said sec 
ondary cylinder adjacent the longitudinal sepa 
rated edges thereof and extending through the 
walls of said cylinder, said secondary terminals 
being insulatingly separated from the metal Wall 
of said container and hermetically sealed thereto, 
a third terminal for said secondary cylinder elec 
trically fixed to said split cylinder at a point dia 
metrically opposite the split in said cylinder and 

O 

8 
making electrical contact with the metal wall of 
said container, a pair of condenser plates elec 
trically fixed to said third terminal and being 
supported within said container and a, Second 
pair of condenser plates connected to separated 
points on Said primary and extending in the space 
between said first mentioned pair of condenser 
plates and said cylindrical secondary, all of Said 
terminals having fiOW Connected conduits. Where 
by a cooling liquid may be circulated there 
through and means for admitting and retaining 
an insulating medium in said container. 

WESLEY M. ROBERDS. 


