
May 13, 1952 H.E. WRIGHT, JR 2,596,636 
DIELECTRIC HEATING APPARATUS 

Filed March 10, 1949 3. Sheets-Sheet 

NvENTOR. 
( 7%z/27 Z/72772-77. 

a/772 at Ayays. 

  



May 13, 1952 H. E. WRIGHT, JR 2,596,636 
DIELECTRIC HEATING APPARATUS 

Filed March 10, 1949 3. Sheets-Sheet 2 

azaaZZYarzazaaaaaaaaaaaayaaaaaaaaaaaaayaat f 
E 
. 

I 

s 

E 
S 
Y 

2%x 162. NNSSN Fil E.1. NNN N 

NS 

INVENTOR. 

-?/Z-27 Zif A-2-222, 77. 
BY 

M 46-222-Yé 
1777 ata/ass 

    

  

    

  

  

  

  

  

  



May 13, 1952 H. E. WRIGHT, JR 2,596,636 
DIELECTRIC HEATING APPARATUS 

Filed March 10, 1949 3. Sheets-Sheet 3 

2 INVENTOR. 
1. /2/2/2/2 a 2%2 V: 

2. N2 % “NNNNN 772.J. -r//a BY 
2%-2 24%-- 

177274a (s 

  

  

  



Patented May 13, 1952 2,596,636 

UNITED STATES PATENT OFFICE 
2,596,636 

DELECTRIC HEATING APPARATUS 

Harold E. Wright, Jr., Detroit, Mich., assignor to 
Weltronic Company, Detroit, Mich., a corpora 
tion of Michigan 
Application March 10, 1949, Serial No. 80,623 

(C. 29-4) 9 Clains. 

This invention relates generally to dielectic 
heating apparatus and is particularly adapted, 
among other uses, for the dielectric heating of 
glue used in securing two members together. 
An object of this invention is to provide an 

improved device of the character described. 
A further object of this invention is to provide 

such a device which may be conveniently and 
easily handled by the operator for dielectrically 
drying the glue which adheres two sheets of ma 
terial together. 
Another object of this invention is to provide 

Such a device which may be economically manu 
factured and easily Serviced. 
A further object of this invention is to provide 

Such a device in which the coupling between the 
power supply and the electrode may be adjusted. 

Further objects of this invention will be ap 
parent from the specification, the appended 
claims and the drawings in which preferred em 
bodiments of the invention have been disclosed 
and in which drawings, 
Figure 1 is a view in perspective of an appara 

tus embodying the invention; 
Fig. 2 is a view in side elevation of the appara 

tuls of Fig. 1 with certain of the parts broken 
away; 

Fig. 3 is a view taken Substantially along the 
line 3-3 of Fig. 2 and looking in the direction 
of the arrows; 

Fig. 4 is a view taken Substantially along the 
line 4-4 of Fig. 2 and looking in the direction 
of the arrows; 

Fig. 5 is a view taken substantially along the 
line 5-5 of Fig. 3 and looking in the direction 
of the arrows; 

Fig. 6 is a perspective view showing a modified 
form of the electrode; 

Fig. 7 is a view similar to Fig. 6 showing a still 
further modified form of electrode; and 

Fig. 8 is a view taken Substantially along the 
line 8-8 of Fig. 7. 
The invention contemplates a dielectric heating 

apparatus which is easily and conveniently 
manipulated by an operator in a manner similar 
to the use of a flat iron for dielectrically Setting 
glue G used to secure two member A and B to 
gether in very short intervals, thereby obviating 
the necessity for the use of clamps or other Se 
curing means for holding the members together 
during the interval before the glue or adhesive 
has set. The apparatus preferably is applied to 
an outward surface AO of one of the members, 
for example A, opposite to the surface Ag having 
the glue applied thereto and may be used over 
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2 
the entire glue area, or in Selected Spots in which 
atter event the remaining glue area, SetS nor 
nally. 
The apparatus is Supplied from a suitable 

Source of high frequency energy (not shown) 
Which may be in the order of magnitude of 27. 
megacycles per second, through a flexible power 
cable fragmentarily shown at 2 which may be 
and preferably is of the concentric type having 
a central conductor 3 and a cylindrical outer coin 
ductor 4 which is connected to ground potential 
preferably at the Source and which ground coin 
nection is diagrammatically shown at 4a. En 
ergy from the cable 2 is Supplied to the single 
turn primary Winding 5 of the high frequency 
air core transformer 6 located within the hollow 
interior of the housing 7 of the apparatus i. 
One terminal of the Winding 5 is connected to 
housing , which housing is connected to ground 
through its connection with the conductor 4. 
Preferably, the conductor forming the primary 
winding 5 is of Sufficient rigidity that its single 
connection. With the housing 7 will act as the sole 
Support for this Winding. A multiturn second 
ary winding 8 is arranged concentrically within 
the primary winding 5 for receiving energy there 
from and has end terminals connected to Work 
engaging electrodes 9. The winding 8, midway 
between its ends, has secured thereto a metalic 
Stud 8a, held to the casing or housing 7 as by nuts 
8b whereby the winding is positioned with respect 
to the housing and the Winding 5 and also the 
Stud acts to ground the winding 8. In order that 
the circuit including the electrodes 9 and the 
transformer 6 may be tuned, the apparatus is 
provided with condensers O and having sta 
tionary plates 2 and 3, respectively, cooperable 
With relatively rotatable plates 4 and 5, re 
Spectively. The plates 2 are electrically con 
ductively connected together and one thereof 
Serves as a conductor intermediate one of the 
electrodes 9 and one of the terminals of the Wind 
ing 8. The plates 3 are electrically conductively 
connected together and One thereof serves as a 
conductor intermediate the other of the elec 
trodes 9 and the other of the terminals of the 
winding 8. The condenser plates 4 and 5 are 
electrically connected together and to the 
grounded housing through the shaft G. Ro 
tation of the Shaft f6 rotates the condenser 
plates 4 and 5 to vary the capacity of each end 
terminal of the winding 8 to ground for tuning 
the output circuit of the transformer 6 into 
resonance with the frequency Supplied by the 
Source. 
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More specifically, the dielectric heating appa 
ratus comprises the hollow housing 7 carrying 
at its open lower side 8 the electrodes 9 con 
nected respectively to condenser plates 2 and 3. 
The horizontally extending shaft f6 is journaled 
in opposite end walls 20 and 22 of the housing 7 
and is preferably provided with an external ad 
justing knob 24. A Suitable handle 28 is Secured 
to the top wall of the housing 7 as by means of 
screws 30. The handle 28 may be provided with 
a push-buttonlike actuator 32 suitably connected 
by means (not shown) to the radio frequency 
Source for controlling the energization thereof. 
A pilot light 34 is provided to indicate the condi 
tion of energization of the apparatus . Th 
housing 7 has its open lower side opposite to the 
Wall to which the handle 28 is positioned and is 
provided with parallel electrically insulating side 
members 38, one adjacent each side of the open 
ing. Cross bars 40 of conducting material extend 
transversely between the members 38 at spaced 
points, the distance between which is equal to 
the distance between the electrodes 9, and these 
bars are secured to the side members 38 as by 
means of screws 42. The condenser plates 2 
and 3 are of generally trapezoidal shape and 
have the narrower one of their parallel edges 
Secured to opposite edges of the bal's 43 by screws 
41. In order to provide for the correct spacing 
between the plates in the set 2 and set 3, 
spacers 43 may be used. One of the plates 2 
is electrically connected to one terminal of the 
winding 8 and one of the plates 3 is electrically 
connected to the other terminal of the winding 2 
whereby the bars 40 are connected to opposite 
ends of the winding 8. 
Each cross bar 40 is provided with a U-shaped 

electrode carrying member 44 having a base por 
tion 46 and spaced parallel legs 48 and 52). The 
base portion 46 is rigidly secured to the bar 48 
as by means of screws 52 so that the legs 48 and 
50 extend outwardly away from the adjacent sur 
face of the cross bar 40. Each of the legs 48 and 
50 is provided with a smooth aperture 54 through 
Which extends opposite ends of an axle shaft 56. 
The shafts 56 also extend through a longitudi 
nally extending central aperture 58 in the re 
spective one of the electrodes 9 with which it is 
aSSOciated and which electrodes may be, as 
shown, in the form of a cylinder. 
Sponding legs 48 are interconnected by a side 
member 60 of electrically insulating material 
which is suitably held at opposite end portions to 
the legs 48 as by means of screws 62. The side 
member 60 is provided at its right-hand end, as 
viewed in Fig. 2, with a smooth bore aperture 64 
which aligns with the aperture 54 in the leg 48 
of the right-hand one of the carrying member 
46. The side member 60 is further provided with 
a Screw threaded aperture 66 which is aligned 
with the aperture 54 in the leg 48 of the left 
hand one of the U-shaped carrying members 44. 
A Similar Side member ea also of electrically in 
Sulating material is similarly secured as by means 
of Screws 62a to the legs 50 of the members 44 on 
the opposite side of the housing 7 and these side 
members 60a are provided with a smooth bore 
aperture 64, and a Screw threaded aperture 63, 
but in this case the side member 60a has its screw 
threaded aperture aligned with the aperture 54 
of the right-hand U-shaped member 44 and its 
Smooth bore aperture 64 aligned with the aper 
ture 54 of the left-hand carrying member 44. It 
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4 
the simple expedient of arranging them in oppo 
Site end-to-end relation with respect to each 
other, one may be applied to connect the legs 48 
and the other to connect the legs 50 whereby the 
axle shaft 53 associated with the left-hand mem 
ber 44 may extend in the opposite direction to 
the axle shaft 56 associated with the right-hand 
member 4. The axle Shafts are threaded at one 
end for threaded engagement with the screw 
threaded aperture 66 and are provided with a 
SCrewdriver Slot at its opposite end which is 
Snugly received within the Smooth bore aperture 
64. In this manner it is unnecessary to provide 
right and left-hand side members 60 and 6 Ca. 

If desired, the Side members 69 and 60a may 
be provided with aligned apertures 68 for receiv 
ing an axle shaft 70 upon which may be jour 
haled an idler or presser cylinder T2 which is 
electrically insulated from each of the electrodes 
9 and which preferably is made of Some noncon 
ducting material such as "Mycalex.' The cylin 
der 12 serves to exert a force against the mem 
ber A over which the apparatus is being moved 
for holding the intermediate section of this mem 
ber. A between the electrodes 9 in tight engaging 
relation with the corresponding member B to 
which this member A is being glued. w 

In the form of the apparatus shown in Fig. 6, 
the Side members 6) and 60a, have been omitted 
and one of the apertures 54 and one of the legs 
48 or 50 has been screw threaded for screw 
threaded reception of one end of the axle shaft 
56. Furthermore, in this form the U-shaped 
electrode carrying member 44a is provided with 
bifurcated extending portions foo which straddle 
the cross bars 40. 
In the modification shown in Fig. 7, the roller 

type electrodes 9 have been omitted and plate 
type electrodes 9a, have been substituted therefor. 
The electrodes 9a, are provided with fingers O 
which are received within apertures 2 of the 
CrOSS barS 40. The electrodes 9a may therefore 
be frictionally held to their respective cross 
bal's 40. - - ... - 

It is believed that the remainder of details of 
Construction may best be understood by refer 
ence to the description of operation of the appa 
ratus which is as follows:... . 
After the adjacent Surfaces of the members A 

and B which are to be glued together have been 
treated with a Suitable glue Such as an urea resin, 
the members A and B are held togetheras, for ex 
ample, by the left hand and the apparatus is 
then brought against the outer surface of one 
of the members A with the electrodes 9 resting 
thereagainst. The control buttonlike actuator 
32 is then pressed in by the thumb of the right 
hand energizing the source of high frequency 
energy for the apparatus whereby an electro 
static field is Set up between the two electrodes 
9. This field will extend downwardly from one 
of the electrodes 9 through the thickness of the 
member A, the glue line between the members 
A and B, and back up through the thicknesses of 
member A to the other of the electrodes 9. The 
knob 24 of the condensers O and should be 
rotated So that the maximum amount of energy 
is flowing in the system. . . . . . - " - 
With the control button still actuated, the 

apparatus is then rolled over the desired por 
tion of the Surfaces of the member A in much 
the same manner as a flatiron whereby the urea 
resin or glue is caused to immediately set there 
by Securely and firmly adhering the two members 
A and B together. If desired, the apparatus 
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may be used over the entire surface of the mem 
ber A whereby all of the glue is electrostatically 
dried, or if desired, it may be used in Spots to 
electrostatically set only portions of the glue 
whereby these portions act as clamps to hold 
the remainder of the surfaces together during 
normal setting of the glue. It will be apparent 
that the cylinder 72 acts to maintain firm con 
tact of the sheet member A intermediate the 
two electrodes 9 and the provision of this roller 
72 makes it possible to space the electrodes, 9 
somewhat further apart if desired. Upon actua 
tion of the actuator 32, high frequency energy 
flows through the cable 2 into the primary Wind 
ing 5 of the transformer 6 whereby an induced 
electromotive force is set up in the secondary 
winding 8 which causes a potential to be estab 
lished between the electrodes 9. A circuit which 
extends from one of the leads of the Secondary 
winding 8, one of the condenser plates 2, one of 
the bars 40, and the electrode carrying member 
44 to one of the electrodes 9 and an opposite 
potential is set up on the electrodes 9 through a 
circuit which extends from the other of the leads 
of the secondary winding 8 through one of the 
plates f3, the other of the bars 40, and the other 
electrode carrying member 44, to the other of 
the electrodes 9. 
In order that the secondary circuit of the 

transformer 6 will be in resonance, the knob 
24 is rotated whereby the proper capacity of the 
condensers 0 and is obtained, which combined 
with that between the electrodes 9 and the in 
pedance of the rest of the circuit, will cause the 
secondary circuit of the transformer 6 to be in 
resonance and thereby the maximum amount of 
electrostatic heating imparted to the surface be 
treated. 
The form of the invention as shown in Fig. 

6 or Figs. 7 and 8 is substantially the same as 
that shown in Figs. 1 through 5, the modification 
of Fig. 6 omitting the intermediate pressing roller 
2 of Fig. 2 and omitting the side members 6 
and 60a, by which this roller was carried. 

In the form shown in Figs. 7 and 8 flat elec 
trode plates 9a, are used which engage the ad 
jacent surface of the sheet material and are slid 
rather than rolled thereallong. However, Sub 
stantially the same electroStatic field is set up 
between the two electrodes 9a, as is set up between 
the electrodes 9 and the net result upon the Sur 
faces being treated will be substantially the same. 
What is claimed and is desired to be secured 

by United States Letters Patent is as follows: 
1. In an apparatus for Curing adhesive, a sup 

porting structure, a pair of substantially parallel 
metallic supports carried by but electrically insu 
lated from Said structure, said supports having 
means for attachment thereto of Spaced elec 
trodes, a pair of metallic plates carried by each 
of said supports and extending inward into said 
structure, each said plates of said pair being 
spaced from each other, a rotatable shaft extend 
ing transversely of said plates, metallic plates 
carried by Said shaft in Spaced relation to each 
other and to said inwardly extending plates, a 
radio frequency transformer within said struc 
ture and having output terminals electrically 
connected to certain of said inwardly extending 
plates, and means for rotating said shaft. 

2. In an apparatus for curing adhesive, a sup 
porting structure, a pair of Substantially parallel 
metallic Supports carried by but electrically insul 
lated from said structure, a pair of metallic 
plates carried by each of Said Supports and ex 
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6 
tending inward into said structure, each said 
plates of said pair being spaced from each other, 
a rotatable shaft extending transversely of Said 
plates, metallic plates carried by said shaft in 
spaced relation to each other and to Said in 
Wardly extending plates, a radio frequency trans 
former within said structure and having output 
terminals electrically connected to certain of 
said inwardly extending plates, means for ro 
tating said shaft, a U-shaped member carried by 
each of Said Supports and Opening outwardly 
therefrom, and a roller carried by each of said 
U-shaped members. 

3. The combination of claim 2 in which said 
U-shaped members are connected by Spaced 
Supports of insulating material, and a roller is 
carried intermediate Said first named rollers by 
said spaced insulating SupportS. 

4. In an apparatus of the character described, 
a housing having a first side and an opening 
through an opposite side, a pair of Spaced in 
Sulating members carried by Said housing ad 
jacent said opening, a pair of metallic bar mem 
bers carried by and extending transversely of 
Said insulating members, a condenser plate car 
ried by each of said bar members and extending 
into said housing, a shaft rotatably carried by 
said housing and extending substantially normal 
to said condenser plates, additional condenser 
plates carried by said shaft, means electrically 
interconnecting said additional plates, means 
Operable to supply high frequency energy to said 
first named plates, a roller carried by each of 
Said bar members and adapted to rollingly engage 
a Surface outwardly of Said opposite side, and 
a handle for said housing outwardly of said first 
Side. 

5. The combination of claim 4 in which said 
handle has an aperture therethrough, and a con 
trol member extends outwardly of said housing 
through said aperture for actuation when said 
handle is grasped whereby said source is effec 
tive to Supply energy to said first named con 
denser plates. 

6. In an apparatus of the character described, 
a housing having a first side and an opening 
through an opposite side, a pair of spaced insulat 
ing members carried by said housing adjacent 
Said Opening, a pair of U-shaped metallic bar 
members carried by and extending transversely 
of Said insulating members, means operable to 
supply high frequency energy to said bar mem 
bers, a roller carried by each of said bar members 
and adapted to rollingly engage a surface out 
Wardly of Said opposite side, a pair of insulating 
members extending between said U-shaped mem 
bers, a third roller of electrical insulating mate 
rial carried by Said pair of insulating members 
and having a surface lying in a plane defined 
by said first-named rollers, and a handle for Said 
housing outwardly of Said first side. 

7. In an apparatus of the character described, 
a housing having a first side and an opening 
through an opposite side, a first and Second of 
Spaced insulating elements carried by Said hous 
ing adjacent said opening, a pair of identical 
U-shaped bar members each having a connect 
ing portion and a pair of substantially parallel 
portions, means for securing said connecting por 
tion individually to said spaced insulating ele 
ments, each said pair of parallel portions being 
provided with aligned Smooth bore apertures, 
a first platelike insulating member extending been 
tween corresponding ones of said parallel bar 
member portions and provided With a Smooth bore 
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aperture aligned with said smooth bore aper 
tures of One of said bar members with which 
it is associated, said first insulating member being 
provided with a threaded aperture aligned with 
said Smooth bole apertures in the other of Said 
bar member with which it is associated, a second 
platelike insulating member identical to said first 
member and similarly positioned adjacent the 
opposite corresponding ones of Said parallel bar 
member portions with its said threaded aperture 
aligned with the said aligned smooth bore aper 
tures in the opposite one of said bar members 
from the said Smooth bore aperture aligned With 
said threaded aperture in said third member, and 
a pair of axle shafts threaded at one end por 
tion, one of said shafts extending through said 
first member smooth bore aperture, and said 
Smooth bore apertures in Said one bar member 
and having its threaded end portion screw 
threaded into said Second insulating member 
Screwthreaded aperture, and a second of Said 
shafts extending through said second member 
Smooth bore aperture and Said Smooth bore aper 
tures in said other bar member and having its 
threaded end portion screwthreaded into said first 
insulating member screwthreaded aperture. 

3. In an apparatus of the character described, 
a housing having a first side and an Opening 
through an opposite side, a first and Second of 
spaced insulating elements carried by said hous 
ing adjacent said opening, a pair of identical 
U-shaped bar members each having a connecting 
portion and a pair of Substantially parallel pOrr 
tions, means for Securing Said connecting portioil 
individually to Said Spaced insulating elementS, 
each said pair of parallel portions being provided 
With aligned smooth bore apertures and aligned 
internally threaded apertures, a first piatelike 
insulating member extending between corre 
sponding ones of Said parallel bar member por- : 
tions and provided with Smooth bore apertures 
aligned with said threaded apertures of the ones of 
said parallel portions with which it is a SSociated, 
and further provided with a third Smooth bore 
aperture aligned with said smooth bore apertures 
of one of said bar members with which it is 
associated, said first insulating member being 
provided With a threaded aperture aligned With 
said smooth bore apertures in the other of said 
bar member with which it is associated, a Second 
platelike insulating member identical to said first 
member and similarly positioned adjacent the 
opposite corresponding ones of Said parallel bar 
member portions With its said threaded aperture 
aligned with the said aligned smooth bore aper 
tures in the opposite ones of Said bar members 
from the said Smooth bore aperture aligned with 
said threaded aperture in Said third member, 
Screws extending through the ones of Said first 
and second member apertures aligned with said 
bar member threaded apertures for Securing Said 
members together, and a pair of axle Shafts 
threaded at one end portion, one of Said shafts 
extending through said first member third aper 
ture, and said Smooth bore apertures in Said one 
bar member and having its threaded end portion 
Screwthreaded into Said Second insulating men 
ber Screwthreaded aperture, and a Second of 
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said shafts extending through said second mem 
ber third aperture and said Smooth bore aper 
tures in said other bar member and having its 
threaded end portion screwthreaded into said first 
insulating member Screwthreaded aperture. 

9. In an apparatus of the character described, 
a housing having a first side and an opening 
through an opposite side, a first and Second of 
Spaced insulating elements carried by Said hous 
ing adjacent Said opening, a pair of identical 
U-shaped bar members each having a connecting 
portion and a pair of Substantially parallel por 
tions, means for Securing said connecting por 
tion individually to said spaced insulating ele 
ments, each said pair of parallel portions being 
provided with aligned Smooth bore apertures, a 
first platelike insulating member extending be 
tween corresponding ones of Said parallel bar 
member portions and provided with a smooth 
bore aperture aligned with said Smooth bore aper 
tures of One of Said bar members with which 
it is aSSociated, Said first insulating member being 
provided With a threaded aperture aligned with 
Said Snooth bore apertures in the other of Said 
bar member with which it is associated, a second 
platelike insulating member identical to said 
first member and Similarly positioned adjacent 
the opposite corresponding ones of Said parallel 
bar member portions with its said threaded aper 
ture aligned with the said aligned smooth bore 
apertures in the opposite one of said bar mem 
bers from the said Smooth bore aperture aligned 
With Said threaded aperture in said third mem 
ber, and a pair of axle shafts threaded at one 
end portion, one of Said shafts extending through 
Said first member Smooth bore aperture, and said 
Smooth bore apertures in said one bar member 
and having its threaded end portion screw 
threaded into Said second insulating member 
Screwthreaded aperture, a Second of said shafts 
extending through Said Second member Smooth 
bore apertule and said Smooth bore apertures 
in Said other bal' member and having its threaded 
end portion screwthreaded into said first insulat 
ting member Screwthreaded aperture, said first 
and Second insulating members having aligned 
apertures spaced intermediate their respective 
Said first and Second named apertures, an axle 
carried in Said last-named apertures, and rollers 
of Substantially the same diameter carried by 
each said axle. 

HAROLD E. WRIGHT, JR. 
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