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1. 
in the use of Small dielectric heating units, 

one or inore objects to be heat-treated are placed 
between a pair of relatively insulated heating 
electrodes which is carried directly by the unit, 
the unit also containing the electronic tubes and 
high-frequency circuits which generate the high 
frequency electrical energy Supplied to the 
heating-electrodes. The heating-electrodes fre 
quently are two Small parallel plates, arranged 
one above the other. They are commonly en 
closed or surrounded by a two-member metallic 
cage which carries one of the heating-electrodes. 
One of the neinbers is hinged or otherwise rais 
able with respect to the other member so that 
the cage can be opened and closed for easy ac 
cess to the heat-treating Space between the heat 
ing-electrodes for quickly and easily replacing a 
treated object with another to be heat-treated. 
Consequently, the cage-members come together 
when they are closed, and form a joint. Unless 
the joint is carefully made, there is a likelihood 
of high-frequency radiation therethrough. Our 
invention is directed to improvements in appa 
ratus of a type described for inexpensively pro 
viding a joint having shielding or sealing means 
for substantially entirely preventing radiation of 
high-frequency energy through the joint. 
Broadly, however, our invention inay be ap 
plicable to radio-frequency shielding in other 
Similar structures. 
A purpose of our invention is to make a di 

electric-heating cage of a type described, con 
prising two separable cage-members, having in 
expensive but effective radiation shielding pro 
visions that, do not interfere with the repeated 
opening and closing of the cage-inenbers. An 
ancillary object is to provide Such a cage, hav 
ingradiation shielding, in Which the mating edges 
of the cage-members can be roughly, instead of 
carefully, formed. 
A further object of our invention is to make 

a dielectric-heating cage of a type described, com 
prising radiation shielding means at the joint of 
its two cage-members that Will allow the cage to 
be opened many, many times Without affecting the 
sturdiness and effectiveness of the shielding. 

Briefly stated, our invention comprises fixing 
a resilient slotted Strip of metal to a fange of a 
cage-member, in solid electrical contact there 
with. The second cage-member has a lip which 
the strip frictionally engages, With good electrical 
contact, when the cage is being closed. Thus the 
cage-members are electrically interconnected 
around the joint, therebetWeel. Briefly, in acr 
cordance with our invention, an added force for 
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the frictional engagement is obtained by So slop 
ing the cooperating fialnge and lip that the strip 
is forceably pressed, with increasing pressure, 
against the lip as the first cage-meinber is being 
closed. Additionally, a space is provided between 
the flange and lip so that the strip will not be 
pernanently deformed, and so that the cage 
in embers can always be closed without binding. 

Objects, features and innovations of our in 
vention, in addition to the foregoing, will be dis 
cernible from the following description of a pre 
ferred embodiriaeint, which is to be taken in co 
junction with the accompanying Somewhat 
Schematic drawing on different Scales, in which: 

5igure 1 is a perspective view of an embodi 
ment of our invention showing the dielectric 
heating cage Open; 

Fig. 2 is a vertical Sectional view through the 
closed cage; 

ig. 3 is a sectional view on the line III-II 
of Fig. 2, With the cage-nienbers closed; and 

Fig. 4 is a view similar to Fig. 3, but with the 
cage-members slightly apart. 

Referring to the dra Wing, a top Wali 2 very 
sketchily represents the outer metallic casing cf 
a high-frequency generating unit that includes 
equipment, Within the casing, for generating 
high-frequency power. A Suitable circuit for de 
livering the power includes an insulated conductor 
4 which passes centrally through an insulating 
bushing 6 in the top Wall 2 and is coninected to 
a lower first heating-electrode 3 carried by the 
bushing. The other side of the circuit is co 
thected to an upper second heating-electrode : 
which is above the heating-electrode 3. his 
connection will be described subsequently. AC 
cordingly, a pair of relatively insulated heating 
electrodes is provided, having one heating-elec 
trode above the other. Such heating-electrodies 
usually, but not necessarily, comprise flat metal 
plates having a square, circular, or other contOut. 
The upper heating-electrode is is Supported by 

an adjustable pantographic linkage indicated ii). 
its entirety by its reference nuneral 3. This 
linkage is in turn carried fron a Supporting ificane 
capable of completely enclosing or Surrounding 
the heating-electrodes 8 and 9 and th9 Space 
therebetWeen. 
AS is more apparent from Fig. 2, the Support 

ing frame cornprises a metal cage-Structure of 
more or less conventional fora. The cage-Struc 
ture comprises the top wall 2, a lower i:le:nbei 
S fixed to the top wall 2, and an upper raisable 

in ember 3 which is nowable with respect to the 
lower rhember S. In a horizontal cross:-32ctici. 
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of the preferred embodiment shown in the draw 
ing, the cage-members 6 and 8 would appear 
rectangular with slightly rounded corners. 
The joint between the two cage-members 6 

and f8 slopes downwardly to the front. The 
cage-members preferably are constructed and 
arranged so that their respective front walls, 
back walls, and side walls lie in common planes. 
One or more of the walls may be perforated for 
ventilation, but the holes should be small enough 
effectively to limit radiation of high-frequency 
energy out of the cage-structure, as is known to 
the art. 
The lower cage-member 6 comprises a rela 

tively low front wall 20, a higher rear wall 22 
and side Walls 24 having upper edges that slope 
downward toward the front. The upper cage 
member 8 comprises a relatively high front wall 
26, a shorter rear wall 28 and side walls 30 that 
slope downwardly toward the front. This front 
Wall 26 is provided with a dished section 32 that 
contains an adjusting means for the panto 
graphic electrode-support 2. A structure of this 
kind is described and claimed in our copending 
application, Serial No. 23,794, filed April 28, 1948, 
now Patent #2,498,632. 
The cage-members 16 and 8 are hinged to 

gether by a hinge means 34 along the back side 
of the cage. Preferably the hinge means 34 is 
of a type that can automatically retain the cage 
member 8 in a raised position without the help 
of an operator, but can be readily released and 
lowered by an operator. The upper cage-member 
3 is raisable through a handle 36 secured to its 

front Wall. A counterweight can be provided if 
desired for balancing the weight of the cage 
member 8 about the hinge means 34. 
AS is apparent from the drawing, the lower 

cage-member 6 has an upper rectangular pe 
ripheral opening defined by a rim comprising the 
upper border-portions 40 of its upstanding walls, 
namely, the front wall 20, the rear wall 22 and 
the side walls 24. Each of the Wall-borders 40 
Comprises a top bend 42 and a depending flange 
or lip 44. The lips 44 define the rectangular 
opening provided in the top of the cage-member 
6. 
The cage-member 8 has lower wall-borders 46 

On each Wall that are generally of inverted step 
shape, as is more apparent from Figs. 3 and 4. 
Each step comprises a generally horizontal por 
tion 48 and a depending lip or flange 5). The 
flanges 50 help define the rectangular opening 
provided in the bottom of the cage-member 8. 
When the dielectric-heating cage is closed, the 

Wall-borders 40 and 46 of the two cage-members 
Overlap and the horizontal step-portions 48 may 
rest on the top-bends 42. In order to allow con 
siderable tolerance in the closeness with which 
the two parts meet, while preventing radiation 
through the joint, the lips 44 of the cage-member 
6 are spaced slightly outwardly from the de 
pending flanges 59 of the cage-member f3, for 
receiving a shielding means therebetween. This 
means that the rectangle formed by the lips 44 
is larger than and surrounds that formed by the 
flanges 50 so that the two lims of the cage-men 
bers are nested when the cage is closed. How 
ever, because of the shielding means, it is not 
necessary for all points of the top-bends 42 of 
the lower cage-member 6 to contact the step 
portion 48 of the upper cage-member 8. 

It is to be noted that the angle for the bend 
of the wall-border 4 of the rear wall 22 of the 
Cage-member 6 is more than that for the bend 

0. 

15 

20 

25 

30 

35 

40 

45 

SO 

60 

65 

70 

75 

4. 
of the side walls 24, which, in turn, is more than 
that for the bend of the front wall 20 of the 
Same cage-member. In other words, the lip 44 
of the rear Wall 22 is substantially parallel to 
the main part of the rear wall; whereas the lip 
44 of the side walls 24 and the front Wall 20 di 
verge from the main part of the front wall, slop 
ing downwardly and slightly inwardly, for rea 
sons that will later be apparent. 

Radiation-shielding means comprising spring 
Contacts 54 are secured to the flanges 50 of 
the front Wall 26 and to the Side walls 30 of the 
upper Cage-member 8. AS indicated in the 
drawing, each Spring contact comprises a strip 
Which is substantially coextensive with the asso 
ciated flange, terminating just short of the cor 
ners where the flanges meet, the corners being 
exaggerated in the drawing. Each strip is gen 
erally of an inverted U-shape in cross-section 
having two, elongated, Solid or continuous leg 
portions 56 and 58 joined by a transverse bowed 
portion 60 that is longitudinally coextensive with 
the leg portions. The bowed portion 60 has a 
plurality of transversely extending slots 62 
spaced along its length that provide a plurality 
of loops 64. 
The leg 56 of a spring contact 54 is secured 

to the outer face of the associated flange 5) and 
the other leg 58 is secured to the opposite inner 
face of the associated flange by any suitable 
means such as, for example, by bolt and nut 
means 66 which tightly clamp the spring con 
tact to the flange for intimate electrical contact, 
therebetween. Consequently, the open rim of the 
cage-member 8 is bounded in part by the spring 
contacts or strips 54. 
AS ShoWin in FigS. 3 and 4, clearance is pro 

vided between the bottom of the strip-loops 60 
and the bottom edge of the flanges 50, to permit 
the loops 60 to flex. The bow of the loops 60 is 
large enough to cause the loops to contact the 
lips 44 before the cage-members 6 and 8 are 
fully closed. Consequently, in closing movement 
of the cage, the loops 60 frictionally rub and 
preSS On the facing sides of the lips 44 so that 
good electrical contact between the spring con 
tacts 54 and the lower cage member 6, and 
therefore between the two cage-members 6 and 
8, is insured. 
A greater pressure between the loops 6) and 

the lips 44 is obtained because of the inward slope 
of the lips A4. The path of movement of the 
loops 60 of the spring contacts which are on the 
Side Walls 30 of the upper cage-member 18 lie in 
vertical planes. The lips on the side walls slope 
inwardly from the planes toward the center of 
the cage so that the loops are forced inwardly 
With increasing force as the cage closes. Simi 
larly, each point of the loop 60 of the strip 54 
on the front wall 26 of the upper cage-member 
f8 moves in a path forming a cylindrical sur 
face which is coaxial with the hinge means 34. 
The associated lip 44 on the front Wall 20 of the 
cage-member 6 slopes into such a path. 

In general it may be said that the lips 44 of 
the walls of the cage-member 6 have their upper 
points farther outward from the path of move 
ment of the aSSociated spring contacts than their 
lower points. In other words, with the cage 
members closed the space between a lip. 44 and a 
flange 50 tapers or decreases in the direction in 
which the upper cage member 8 moves to closed 
position. Consequently, closing of the cage 
member 8 on the cage member 6 is accom 
panied by a pressure tending to press the slotted 
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portions of the spring contacts 54 in Wardly, the 
pressing force increasing as the cage-member 
comes closer to its final closed position. This 
added force further insures intimate electrical 
engagement between the spring contacts and the 
lower cage-member. However, the Spacing be 
tween the fanges 5 and lips 44, in closed posi 
tion of the cage, should be adequate to prevent 
the strip-imaterial of the spring contacts from 
being caught between the two when in contact 
With both in a nanner such as indicated in Fig, 

Such spacing prevents the Spring contacts 
from being permanently deformed so that they 
Spiring back to their Original shape on the flanges, 
as indicated in Fig. 4, whenever the cage is 
opened, in one installation. We Satisfactorily 
used a Springy strip of copper having a thickneSS 
of .010 for a Spring contact. 

It is important to have the wall-borders 49 of 
the lower cage-member 6 nest into or overlap 
the Stepped Wal-borders 46 of the upper cage 
member 3. This overlap of the solid metal 
parts, coupled with the assurance of good elec 
trical contact between the two cage-members 
through the spring contacts 54, provides virtually 
Cornplete Shielding against radiation of high 
frequency energy thereat, for practical purposes. 

he back part of the joint between the cage 
rinenbers 6 and i8 is adequately sealed by the 
hinge means 3A and a copper strap 7 which 
paSSes through cuts in the turned over wall 
border 43 of the rear wall 22 of the cage 
nerinber 6 and in the stepped wall-border 46 
of the rear wall 23 of the cage-member 8. 

s 

The strap E has the added function of provid- 3 
ing the highly conductive connection between 
the upper heating-electrode 0 and the other 
Conductor of the energizing circuit. In the en 
bodiment disclosed, an end of the strap can be 
Secured to the top of the heating electrode 9 
and the other end attached to the top wall 2. 
The Strap is resilient and has an upper loop 

which is Suficiently large to follow the move 
Inent of the heating-electrode 8 when the cage 
is being opened and closed, and when the heat 
ing-electrode is adjusted. 
The width of the strap ) and the length of the 

hinge Ileans 34 in a Corresponding direction is 
Subject to wide choice, but should provide Sufi 
ient raetal at the joint to Seal its back end 
against radiation to the desired extent. 
The heating-electrode ) is kept at the same 

potential as the upper cage-member 8 by the 
metallic pantographic support 2. Consequently, 
the whole enclosing cage-structure can be at 
ground potential. When power is applied to the 
in Sulated conductor , a high-frequency field ex 
ists between the heating-electrodes 8 and 
Which heats dielectric material in the space be 
tween thein without the danger of disturbing 
radiation corning out of the cage-structure. In 
fact, with the use of our shielding means, short 
resilient bufferS can be secured to the step-por 
tions S for absorbing shocks between the cage 
TeriperS 5 and 3 as they are being closed. 
With Such addition, the top-bends 42 of the cage 
Inenber 5 will be spaced slightly from the step 
Qortions 48 of the cage-member 8 when the cage 
is closed. However, the contact strip 54 and the 
Over-lapping fanges 5 and lips 44 adequately 
linit radiation through the joint between the 
Cage-leinbers S and 8. 
While We have described our invention in pre 

ferred form, it is obvious that it is subject to con 
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6 
siderable variations and can be applied to other 
apparatus of a similar nature, 
We claim as Our invention: 
1. A shielded dielectric heating cage of metal 

adapted to enclose a pair of Spaced relatively in 
Sulated heating-electrodes adapted to have a 
high-frequency electric field established there 
hetWeen, said dielectric heating cage comprising 
a pair of openable and closeable cage-nenbers, 
said cage-members having rins defining nestable 
polygonal Openings, a riil of a first cage-member 
comprising Wall-borders having a flange means, 
Spring contacts Secured to said flange ine3nS Sub 
stantially coextensive with Sides of said fange 
means and in electrical contact theireWith, each 
Spring contact connprising a plurality of locpS 
spaced along its length, the rim of the Second 
cage-reinber comprising lip means, Said fange 
means and lip means being transversely Spaced 
in closed position of the cage, Said oops resilient 
ly and frictionally pressing cn said lip means in 
electrical contact thereWith When Said cage is 
closed. 

2. A shielded dielectric heating cage of metal 
adapted to enclose a pair of Spaced relatively in 
Sulated heating-electrodes adapted to have a 
high-frequency electric field established there 
between, said dielectric heating cage comprising 
a pair of openable and closeable cage-members, 
said cage-members having rins defining nest 
able polygonal openings, a rim of a first cage 
member comprising wall-borders having a fange 
means, spring contacts Secured to said flange 
means Substantially coextensive With sides of Said 
flange means and in electrical contact therewith, 
each Spring contact conprising a plurality of 
loops spaced along its length, the rin of the Sec 
Ond cage-member cornprising lip means, said 
fange means and lip neans being transversely 
Spaced in closed position of the cage, the Spacing 
decreasing in the direction in which one of said 
members moves to closed position, Said loops re 
siliently and frictionally pressing on said lip 
means in electrical contact therewith when said 
cage is closed. 

3. An invention including that of claim 2 but 
further characterized by Said cage-members 
forming a slanted joint which is hinged at One 
side, and a strap of electricity conducting fiat 
metal Secured to each cage-nenber in electrical 
contact therewith, the sheet extending trans 
versely across the joint at said hinged side. 

4. A shielded dielectric heating cage of metal 
adapted to enclose a pair of Spaced relatively 
iii Sliated heating-eleaticcies a dapted to have a 
high-frequency electric field established there 
between, said dielectric heating cage comprising 
a pair of hinged cage-members, said cage-mem 
bers having cooperating estable Wail-borders, 
the Wal-borders of one of said cage-members 
being shaped to provide substantially coextensive 
Steps, Said steps and the other cage-rember 
having. Overlapping nateable portions, one of 
Said mateable portions having metallic spring 
contact means, said spring-contact means having 
a longitudinaliy continuous portion secured to 
each side of the associated mateable portion in 
electrical contact thereWith, said spring-contact 
means having loops extending transversely from 
Said continuous portions and frictionally press 
ing Cin the other of Said nateable portions in 
electrical contact therewith when said cage is 
closed. 

5. An openable and closeable metallic cage 
Structure of a type described adapted to enclose 
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an element energized with high-frequency elec 
trical energy, said cage structure comprising a 
pair of hinged cage-members, said cage-members 
having cooperating nestable wall-borders, the 
Wall-borders of one of said cage-members being 
shaped to provide substantially coextensive steps, 
and the wall-borders of the other of said Cage 
members being shaped to provide bent-Over por 
tions, the steps providing flanges and the bent 
over portions providing lips, metallic Spring 
contact means secured to said flanges, said 
spring-contact means comprising a longitudinal 
ly continuous portion secured to a side of a flange 
and in electrical contact thereWith, said Spring 
contact means having loops extending trans 
versely outwardly from Said continuous portion, 
with the loops passing around an edge of the 
associated flange with clear space therebetween, 
said loops being adapted to frictionally preSS 
against said lips for intimate electrical contact 
as said cage-members are closed. - 

6. A shielded dielectric heating cage of metal 
adapted to enclose a pair of spaced relatively 
insulated heating-electrodes adapted to have a 
high-frequency electric field established there 
between, said dielectric heating cage comprising 
a pair of hinged cage-members, said cage-mem 
bers having cooperating wall-borders, the wall 
borders of one of said cage-members overlapping 
the wall-borders of the other, but with a space 
between the overlapped wall-borders, the Wall 
borders of a first cage-member having Spring 
contact means secured thereto in intimate elec 
tric contact therewith, said spring-contact means 
providing a plurality of curved sections spaced 
along the length of the associated wall-borders 
for substantially the full length thereof, said 
curved sections having ends Secured to a Wall 
border of a first cage-member, and having bowed 
portions transversely extending outwardly from 
the associated wall-borders, said bowed portions 
comprising a substantial part of the total length 
of said spring-contact means, said bowed por 
tions facing the wall-borders of the second cage 
member and frictionally pressing thereon for 
good electrical contact when said cage is closed. 

7. An openable and closeable metallic cage 
structure of a type described adapted to enclose 
an element energized with high-frequency elec 
trical energy, said cage structure comprising a 
pair of hinged cage-members, said cage-members 
having cooperating wall-borders, the Wall 
borders of one of said cage-members overlapping 
the wall-borders of the other, but with a space 
between the overlapped wall-borders, the space 
decreasing in the direction in which one of the 
cage-members moves relative to the other for 
closing the cage structure, the wall-borders of 
a first cage-member having Spring-contact 
rineans secured thereto in intimate electric con 
tact therewith, said spring-contact means pro 
viding a plurality of loops closely spaced along 
the length of the associated wall-borders, said 
loops having ends secured to a wall-border of a 
first cage-member and having bowed portions 
clearing such wall-border and facing the wall 
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3 
borders of the second cage-member, said bowed 
portions resiliently and frictionally pressing 
thereon for good electrical contact when said 
cage structure is closed. 

8. An openable and closeable metallic cage 
structure of a type described adapted to enclose 
an element energized with high-frequency en 
ergy, said cage structure comprising a pair of 
cage-members, Said cage-members having co 
operating nestable wall-borders, means for sup 
porting said cage-members so that the wall 
bOrders of One of Said cage-members overlap 
those of the other cage-member, and a first of 
Said cage-members is movable along a predeter 
mined path with respect to the second cage 
member, the Wall-borders of said second cage 
member having a bent-over portion providing a 
lip sloped so as to have a first portion which is 
farther outward from Said path than a second 
portion of said lip, and metallic shielding means 
Secured to and along the wall-borders of one of 
Said cage-members, said shielding means com 
prising a plurality of relatively closely spaced 
loops extending transversely of said lip for resil 
iently and frictionally engaging the wall-borders 
of the Second cage-member, and making electrical 
contact therewith. 

9. An openable and closeable metallic cage 
structure of a type described adapted to enclose 
an element energized with high-frequency elec 
trical energy, said cage structure comprising a 
pair of hinged cage-members, said cage-members 
having cooperating nesting wall-borders provid 
ing a flange wall-portion and a lip wall-portion, 
a plurality of relatively closely spaced metallic 
Shielding loops, each loop having at least one of 
its ends secured to a first of said wall-portions 
and extending transversely therefrom, said loops 
being spaced substantially along the full length 
of the last said wall-portion, each loop extending 
transversely clear of the edge of the last said 
Wall-portion, said transversely extending loop 
being clear of Said edge for the major portion of 
the length of Said loop, and having a bowed por 
tion adapted to engage the second wall-portion 
and flex when the two wall-portions are nested. 
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