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DELECTRIC HEATING APPARATUS 
William H. Anderson, Eikridge, Md., assignor to 
Westinghouse Electric Corporation, East Pitts 
burgh, Pa., a corporation of Pennsylvania. 

Application January 20, 1950, Serial No. 139,547 
(C. 29-4) 13 Clains. 

Miy invention relates to dielectric heating ap 
paratus for dielectrically heating a plurality of 
Workpieces. 
More specifically, my invention is directed to 

dielectric heating apparatus which comprises a 
complete self-contained unit. Such a unit gen 
erally includes a pair of relatively insulated heat 
ing-electrodes between which the work is placed 
for heat-treatment. The heating-electrodes are 
energized from a high-frequency power supply 
that comes from a generating System carried in 
a casing of the unit; the generating System usual 
ly comprising electronic tubes and high-fre 
quency circuits, as is known to the art. 

in the smaller sized units, the associated heat 
ing-electrodes are usually two Small parallel 
plates, or the equivalent, arranged one above the 
other so as to provide an upper and a lower heat 
ing-electrode. The upper heating-electrode is 
preferably carried on a pantographic linkage 
which assures that it will always be Substantially 
horizontal. The pantographic linkage provides 
a flexibility which permits the unit to be used 
for heating batches of work of different heightS 
and under different conditions, such as, for ex 
ample, with different Widths of air-gapS above 
different batches of Work. 
In order to prevent high-frequency radiation 

and to provide apparatus in which the Work can 
he quickly and safely heat-treated, and for other 3 
reasons, the associated heating-electrodes are 
commonly enclosed or surrounded by a two-part 
metallic cage-structure which can be opened and 
closed. To this end the two parts of the cage 
comprise cage-inenbers that are relatively mov 
able with respect to each other, one of them . 
usually being a part of or secured to the casing 
of the unit and also Supporting the pantographic 
linkage. Apparatus of this kind, comprising a 
cage-structure consisting of tWO cage-members 
Which are hinged together along a side, is shown 
in United States Patent No. 2,498,632 to W. H. 
Anderson and D. S. Shingler. 
When the work consists of a plurality of Small 

pieces or objects, considerable time may be re 
quired to lead and unload the Work from a dielec 
tric heating unit if each piece is placed separately 
in the unit. According to my present invention, 
Cne of the cage-reinbers is a drawer which re 
:navably slides into and out of the other cage 
Itember. In accordance with my invention, the 
irei)iovable drawer has 3, work-Supporting floor or 
botton that may be fixed to or placed on the 
{ira, Wer, this floor or bottom constituting the lower 
heating-electrode. This makes it possible to use 
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a plurality of drawers so that one or more of them 
can be loaded with work outside of the unit dur 
ing the time that another is in the unit with 
the work carried thereby being heated dielec 
trically. 
The upper heating-electrode in my present pre 

ferred form of apparatus is carried by a linkage 
in such a manner that it can be moved So as not 
to interfere with movement of the drawer. HoW 
ever, the mechanism for moving the upper heat 
ing-electrode can be used to place it back in 
proper operating position after the drawer 
reaches closed position. 
An object of my invention is to provide a unit 

having a drawer-type cage-structure of a type 
described. 
A further object of my invention is to provide 

a drawer-type cage-structure of a type described 
having a stationary or fixed cage-member that is 
electrically grounded or connected to the casing 
of the unit. 
A further object of the invention is to provide 

a drawer-type cage of a type described, which has 
an upper heating-electrode that is insulatedly 
carried by the fixed cage-member. 

Still another feature of my invention is the 
provision of a drawer-type cage of a type de 
scribed, having means which presses the two 
cage-members together, in closed position of the 
cage, so as to assure good electrical contact be 
tWeen the drawer and the fixed cage-member SO 
that the drawer can constitute a grounded heat 
ing-electrode. 
A further feature of my invention is the ar 

rangement of an Operable means which can be 
Operated from outside a closed cage of the drawer 
type described, to lock the drawer in place 
and to unlock it. The operable means extends 
into the cage and cooperates with the mechanism 
Which places the upper heating-electrode in its 
desired positions. The operable means is so ar 
ranged that the energy from the unit can be ap 
plied to the Work between the heating-electrodes 
Only when the drawer is so locked in place and 
the upper heating-electrode is in its lower, opera 
tive position. 

ObjectS, features and innovations of my inven 
tion, in addition to the foregoing, will be dis 
cernible from the following description of a pre 
ferred embodiment thereof. This description is 
to be taken in conjunction with the accompany 
ing diraWingS, on varying scales, in which: 

Figure 1 is a vertical sectional view of an upper 
part of a self-contained dielectric heating unit 
embodying the principles of my invention, show 

  





2,628,982 
5 

push, the handle: forwardly, but the extent of 
such motion is limited by the operating rod 84 en 
gaging the facing end of the bearing 89 when 
the drawer is unlocked, either with the cage open 
Or closed. 

For unlocking the drawer or movable cage 
member 24 with respect to the fixed cage-men 
ber f0, when the cage is closed, the handles i. 
and 72 are turned so that their grasping portions 
are vertical, thereby placing the operating rods 
84 vertically. For locking the drawer, the han 
dles are then turned so that the rods, 84 move 
to horizontal positions. The. direction of rota 
tion of the handles is such that the longer ends 
88. Of the rods 84 move toward the side Walls 2 
and 4 of the fixed cage-member 9. 
84 are long enough So... that their ends 88 pass 
through slots. 92 in the side walls. In such hori 
zontal position, the ends 83 engage and close 
interlock switches 9 secured to the outsides of 
the side walls i 2 and I 4. In any other positio 
of the ends 88 the switches 94 are open. 

In moving to the horizontal position described, 
each end 88 also rides upwardly on the edge 58: 
of the adjacent cam-plate 55, thereby locking. 
the dra Wer closed. Since the Width of the cam 
plate increases in the upward direction, the asso 
ciated drawer-handle is forced backward, com 
pressing the Spring 99 and forcing the front Wall 
28 of the drawer 24 rightly against the front 
wall 8 of the cage-member 3. In this way the 
electrical contact between the fioor or lower heat 
ing-electrode 26 of the drawer 24 and the fixed 
cage-member 0 is made better, and augments 
the electrical contact between the bottom or low 
er heating-electrode 26 and the metal rails. 3 
and 32 on which it rests. The edges 58 of the 
cann-plates. 56 have shallow positioning notches 
96 at the horizontal positions of the rods 84, as 
shown in Fig. 6. 

After the drawer is closed, the upper heating 
electrode 34 is lowered to an operative position 
by means extending outside the closed cage. In 
accordance with the preferred form of my inven 
tion, this is done simultaneously with lockiing of 
the drawer and by the same operating means 
comprising, more specifically, a handle or handles 
70 and 2. To this end, the shorter end 86 of the 
operating rod 84 of each handle is effective. 

Each shorter end 86 of a rod is rides on a pull 
down arm a which is loosely rotatably carried 
on the lower shaft 52 of the pantographic link 
age 36. Each arm it is generally in the shape 
of a right angle and has a lower airn insember 82 
adapted to be engaged by the associated end 85 
as the end turns from vertical to horizontal po 
sition when the associated handle is turned to 
lock the drawer. 24. As an end 83 of the rod 84 
engages the arm portion 2, it causes the pull 
down arm to move forwardly, that is, clockwise 
on the shaft 52 with respect to Fig. 2. 

Each arm 09 has a tension Spring 23 that has 
an end secured to the lower link 44 at a point 
intermediate the pivot points 52 and 66, and an 
other end attached to the end of the arm mem 
ber | 62. 

Normally, with the drawer 24 unlocked, the 
bias of the SpringS 04 on the pantographic link 
age 36 is less than that of the springs 62 and 4 
so that the upper heating-electrode 34 is in raised 
position. When a handle is tuined, it forces the 
end 86 of the associated rod 84 downwardly, turn 
ing the arm 00 and extending a spring C4. 
The increased force overcomes the springs 62 and 

The rods. 
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6. 
64 so that the upper heating-electrode 34 drops. 
Lugs fo6. and 08 on the pull-down arms and 
links 44, respectively, keep the arms and links 
in proper position. 
The interlock switches 94 control the applica 

tion of high-frequency energy... to the heating 
electrodes 26 and 34. Suitable electrical connec 
tions for the unit are shown in simplified form 
in Fig. 8. When engaged by the end-portions 
88 of the operating rods, 84, the switches 94, in 
series, close a circuit (0 to a relay ff2, that op 
erates to close the power-supply circuit. 4 that 
Supplies power to the generating equipment in 
side the casing 2. Consequently the conductor G 
is energized. Obviously, the switches 94 cannot 
be closed by the end-portions. 84 unless the 
drawer 24 is in closed position with its bottom 
wall or lower heating-electrode beneath the upper 
heating-electrode 34. 

It is to be noted that the upper heating-elec 
trode 34 is carried by the stationary, cage-mem 
ber: 0, but is insulated therefrom by the insulat 
ing posts 49. To convey. high-frequency power 
to the upper heating-electrode, a connector S 
is provided, having an end attached to the con. 
ductor 4. This connector is shaped to pass 
around the innermost end of the drawer in closed 
position, as indicated in Fig. 2, and terminates in 
a bowed resilient strap 8 that is tightly fas 
tened to the upper heating-electrode 34. As the 
upper heating-electrode 34 moves between its 
upper and lower positions, the strap. bends into 
different shapes. 
The high-frequency path or circuit is com 

pleted through any suitable grounding means 
that includes, the metal of the cage-structure 8, 
and of the casing 2'. Since this path must 
necessarily include a portion that passes from 
the bottom or lower heating-electrode 26 to the 
Stationary cage-member 10, the provision for inti 
mate electrical contact between the drawer. 2: 
and the cage-member 9, resulting from the 
end-portions 88 of the rods 84 engaging the 
cam-plates 56, assures a satisfactory path for the 
high-frequency current. 
ASSuming that the drawer is to be unlocked, 

the handles 10 and 72 are turned to place their 
Outer grasping portions vertically. The longer 
end-portions 88 of the operating rods 84 attached 
to the handles, first release the interlock switches 
94, thereby opening the circuit which in turn 
opens the power-supply circuit 4 for the high 
frequency equipment in the casing 2'. Hence, 
the heating-electrodes 26 and 34 are deemergized. 
The longer end-portions 88 then pass through the 
slots 92 and into the cage-structure 8. Simul. 
taneously the shorter end-portions SS of the ?? 
erating rods 84 move away from the pull-down 
arms 90 So that the biasing means, comprising 
the Springs 62 and 64, can move the upper heat 
ing-electrode upwardly. Accordingly, the drawer 
24 and work thereon can be freely removed and 
another similar drawer with work thereon in 
Serted. - - 

A feature of my invention is the provision of 
eans that permits the lowermost operating posi on of the upper heating-electrode 34 to pre 

determined, Without interfering with the mech 
ansms and operations described. This means 
comprises the Springs f C4 that are associated 
With the pull-down arms 88, and comprises an 
adjusting means near the top and front of the 
age-structure 8 and indicated in its entirety by 
the reference numeral 20, 
The adjusting means 20 comprises a screw 
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rod 22 having a threaded portion rotatably car 
ried in a threaded bearing 24 in the front wall 
i8 of the fixed cage-member 9, and an adjust 
ing knob 26 outside of the cage. The inner end 
of the threaded portion carries a, inanually ad 
justable stop nut 28. The rod 22 passes 
through an enlarged hole in a Small plate f35) 
that is centrally fixed to the upper shaft të of 
the pantographic linkage 36. By adjusting the 
position of the nut 28 backward or for Ward, the 
plate moves clockwise or counter-clockwise With 
respect to the shaft 58, carrying the pantographic 
linkage with it. 

Ordinarily, the biasing means comprising the 
springs 62 and 64 raises the upper heating 
electrode 34 so that the plate 3 is away from 
the nut 23, as shown in Fig. 1. However, when 
one or both of the handles 9 and 2 are turned, 
for locking the drawer 25 closed, their operating 
rods 84 turn the pull-down arms 3 which act 
through the springs fed to pull the linkage 35 
downward and move the plate A33 toward the 
positioning nut 28. ASSunning that the lower 
most position which the upper heating-electrode 
is to reach is above the Work on the dra-Wer 2: 
bottom 26, the plate 39 reaches and engages the 
nut 28, as shown in Fig. 2; and the pantographic 
linkage 36 and upper heating-electrode Stop in 
a position which depends on the adjustment of 
the nut 28. Continued movement Of the handles 
'í 9 and i? merely stretches the SpringS í idi. 
Usually, the metal of the cage-structure is per 
forated and the adjustments obtained by turning 
the knob 26 can be seen through the perfora 
tions. 
While I have described my invention in a form. 

preferred, it is obviously subject to Wide varia 
tions, and its principles are applicable in other 
embodimentS. 
I claim as my invention: 
i. A dielectric heating apparatus of a type de 

scribed comprising a pair of relatively insulated 
heating-electrodes, a metallic cage about said 
heating-electrodes, said cage comprising a pair 
of cage-members, one of said members being rel 
atively movable with respect to the other to open 
and close the cage, whereby the cage may be 
loaded with Work to be heated and the heated 
Work unloaded, said movable cage-member carry 
ing a first of Said heating-electrodes, and pres 
Sure-applying means comprising a cooperatiVe 
part carried by a first of said cage-inerinbers, a 
cooperatiing part carried by a Second of Said cage 
rinenbers and a cooperative part carried by one 
of Said heating-electrodes, said pressure-applying 
means being operable for pressing Said cage-nerin 
bers firmly together with said heating-electrodes 
properly positioned and spaced to provide a work 
heating Space therebetween. 

2. Apparatus as defined in clain but further 
characterized by Said One of Said partS COmpris 
ing a sloped surface and another of Said partS 
comprising a member ridable thereon, Said sloped 
surface being positioned respecting Said ridable 
member such that the pressure is effected thereby. 

3. Dielectric heating apparatus comprising, in 
combination, a pair of relatively insulated heat 
ing-electrodes, a first of said heating-electrodes 
being above a second of said heating-electrodes, 
a cage, means supporting said first heating-elec 
trode inside said cage, said means comprising a 
pantographic linkage including a pair of verti 
cally spaced, generally horizontally extending 
links, a floating end member to which ends of Said 
links are pivoted, said end member carrying Said 
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3. 
first heating-electrode, support means carried by 
said cage pivotally carrying the other ends of said 
links, and a pair of biasing force-exerting neans 
associated with said pantographic linkage, said 
pair of biasing means acting to turn said panto 
graphic linkage in opposite directions, a first of 
said biasing means being stronger than the 
Second. 

4. A dielectric heating apparatus as defined in 
ciaim 3 but further characterized by each of Said 
biasing means comprising a spring attached to 
said pantographic linkage at a point reinoved 
from Said Support means. 

5. Dielectric heating apparatus comprising, in 
combination, a pair of relatively insulated heat 
ing-electrodes, a first of Said heating-electrodes 
being above a second of said heating-electrodes, 
a cage, means Supporting Said first heating-elec 
trode inside said cage, said means comprising a 
pantographic linkage including a pair of vertical 
ly Spaced, generally horizontally extending links, 
a floating end member to which ends of said links 
are pivoted, said end member carrying said first 
heating-electrode, Support means carried by said 
cage pivotally carrying the other ends of said 
links, a pair of biasing force-exertiing means as 
Sociated with said pantographic linkage, said pair 
of biasing means acting to turn said pantographic 
linkage in opposite directions, a first of said bias 
ing means being stronger than the second, and 
force-augmenting means operable to increase the 
force of Said Second biasing means so as to over 
come the power of Said first biasing ineans. 

6. A dielectric heating apparatus of a type de 
Scribed Comprising, in combination, a pair of 
relatively insulated heating-electrodes, a first of 
said heating-electrodes being placeable in operat 
ing position above a Second of Said heating-elec 
trodes, a cage about said heating-electrodes, said 
Cage having a first member and a second member 
which are relatively movable so that Work to be 
heat-treated can be placed between said heating 
electrodes, a linkage in said cage comprising a 
first member carrying said first heating-elec 
trode, and a Second member carried by a first of 
Said cage-members, biasing means associated with 
Said linkage and tending to move said first heat 
ing-electrode in a predetermined direction, and 
electrode-positioning means comprising a first 
part carried by Said first cage-member and a sec 
ond part carried by said second cage-in ember and 
operable against said biasing means to move said 
heating-electrode in a direction opposite to said 
predetermined direction. -- 

7. Apparatus as defined in clain 6 but further 
characterized by Said first part comprising a pull 
down arm and a Spring connecting said airn to 
said linkage, and Said Second part comprising a 
member engaging said arm to move it against 
the action of Said Spring. 

8. Apparatus as defined in claim 7 but furthel' 
characterized by said linkage being a panto 
graphic linkage, and by Said biasing means tend 
ing to move said linkage and said first heating 
electrode in a direction away from said Second 
heating-electrode. 

9. A cage-structure for dielectric heating ap 
paratus of a type described, cornprising Wall 
neans including an outer metallic front Wall, said 
Wall means providing a dra Wer-opening having 
an entrance-portion in said front wall, a drawer 
slidable in said opening and having a Work-re 
ceiving bottom adapted to provide a lower heat 
ing-electrode, said drawer having a front Wall 
adapted to close said entrance-portion and a 
drawer-operating handle movably carried by said 
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drawer-wall, an upper heating-electrode inside 
said cage-structure, biasing force-exerting means 
tending to hold said upper heating-electrode in 
raised position above its operating position. With 
respect to said bottom, and a mechanism Oper 
ated by said handle and associated with Said bias 
ing force-exerting means for lowering said upper 
heating-electrode, said upper heating-electrode 
being supported inside said cage-structure by a 
pantographic linkage, and said mechanism hav 
ing an operating member operated by Said handle 
and a cooperating pull-down member aSSociated 
With said pantographic linkage, the last of Said 
member being engageable by Said operating mem 
ber, in closed position of said drawer, for low 
ering said upper heating-electrode. 

10. A cage-structure for dielectric heating ap 
paratus of a type described, comprising Wall 
means including an outer metallic front Wall, 
said wall means providing a drawer-opening haW 
ing an entrance-portion in said front Wall, a 
drawer slidable in said opening and having a 
work-receiving bottom adapted to provide a lower 
heating-electrode, said drawer having a front 
wall adapted to close said entrance-portion and 
a drawer-operating handle movably carried by 
said drawer-wall, a floating end member inside 
said cage structure, an upper heating-electrode, 
said end member comprising a depending Support 
carrying said upper heating-electrode over and 
relatively insulated from said botton, Wertically 
spaced, horizontal links having ends pivotally se 
cured to said end member and other ends piv 
otally held by said wall means at a point above 
said drawer-opening, biasing force-exerting 
means tending to keep said links and upper heat 
ing-electrode in raised position, a pull-down arra 
loosely connected to said linkage on the side to 
ward said outer front Wall, and mechanism Com 
prising an operating rod attached to said drawer 
handle and operable by movement of said draw 
er-handle to tend to force said pull-doWn arm 

10 
downwardly so as to lower said links and upper 
heating-electrode to an operative position above 
said bottom. 

11. A cage-structure as defined in claim 10 
5 but further characterized by a spring connected 

to Said pull-down arm and said links, said pull 
doWn arm having a sloped surface on which said 
Operating rod rides and forces said drawer down 
Wardly. 

12. A cage-structure as defined in claim 10 
but further characterized by adjustable stop 
means determining the lowermost point of said 
Operative position of said upper heating-elec 
trode. 

13. A cage-structure as defined in claim 12 
but further characterized by said adjustable stop 
imeans comprising a plate, and a rod means en 
gaging Said plate and passing through a wall of 
Said cage-structure. 

WITLIAM. H. ANDERSON. 
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