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Shis invention relates to apparatus utilizing 
high frequency electrostatic energy for generat 
ing heat ia naterials advanced therethrough and 
relates nore particularly to controls for regulat 
ing the Speed at Which natecials 33a advanced 
through Such apparatus. 

ify U. S. Fatent No. 2,324,063 which issued July 
i3, i943, discloses bording aparatus utilizing 
electrostatic energy from 2, vacuum tube oscillator 
for the generation of heat for bonding pies of 
2in atterial together. In such apparatus, inse 
announ, of heat generated in the ana'asia, 32ing 
inea,33d is disectly proportional to the dielectric 
iOSs of the Saaterial. Changes in the dielectic 
loSS in the material being heated (nay ae caused 
by changes in the density, Izioisture contens, 
thickaeSS or other physical or chemical charac 
istics of the material and these changes Yay re 
Suit, in S03 he portions of the nategiai losing over 
heated aid other portions being Anderheated if 
the rateria is advanced at a costart, rate 
through the electrostatic iield. 

his invertion compensates for chagages in the 
dielectric loss of material being advanced through 
an electrostatic field by varying the Speed of ad 
vance of the material through the field in accord 
ance With changes is the dielectic loss of the 
material, whereby nateria having higher dieiec 
tric losses is exposed for 2, Smalie; , 
2.eccStatic field and material laying igie dis 
&lectric losses has longer exposure. 
An oirect of the invention is to is api'ove the 

quality of the bond of material receiving heat, in 
an electroStatic field by varying the tigae of ex 
posure of the material to the field in 24ccordance 
With the dielectric loss of the materia. 
The inveiation Will now be described With ref 

erence to the drawing, of which: 
Fig. illustrates diagrammatically the electric 

circuit connections to the driving notor and elec 
trodes of a roller type bonding greSS embodying 
this invention, and 

Fig. 2 is a diagrammatic view of another en 
bodiaent of a control circuit Whici may be used 
with the bonding press of Fig. i. 
With reference first to Fig. i., the base 5 of the 

press has mounted thereon the four upright, sup 
ports 6. The metal bars are attached to the 
lower ends of the Supports 8, and have journailed 
therein the bearings 8 which Support the cylin 
drica, metal roller 9. 
The bars of electric insulating material are 

slidably positioned along the supports 6. The 
springs have their upper ends attached by the 
clamps 2 to the upper ends of the supports 3 

ine to the . 
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and are attached at their lower exnds to he in 
Slating oa's G, and serve to support, the gas's 
22 on the supports 3 vihile at the same irie, 
they bias the bars a towards the lower oat's . 

She bearings 3 of the cylindrical, netai toler 
Si are journaled in the bar 8. The springs 
thus act, to 3orce the rolei's 9 and 33 together 
for 2:2erting pressure of the Work to be gonded 
as will 3 e described. 

she oyer role is rotated arough the pulley 
3 and belt, 39 y his pulley 23 of the electric 
actoir 33 aid acts to nove the Work piece 32 
thasetiairouaga. 
The work piece 32 illustrated comprises ivy 

plies of leather Tih an a dinesive thei'abetween. 
The role i is conjected through its bea,3ri?h 

3 and shaf, 65 to the electric conductor 
Which is contacted is he tails coi. 23 of the 
vacuu in tube oscillator 2.É. 

ine metal bar i is con nected by the 2decisio 
conductor 3 to the center of the tainik coil 33 
and to ground. 
The tank coil 33 is connected at one end 

through the coupling condenser 25 to the anode 
23 of the tuba 23 and through the radio fre 
quency choke 3 to the positive side of a suitabie 
high Woltage direct, curent supply. The other 

. . end of .ie coil 23 is connected through the grid 
... isak 33 shu:hted by the condenser 25, &o the girid 
33 of the tube 23. he midpoint of the coil 23 
is coinsected to the cathode 33 of the the 23 and 
to te legative side of the direct, C3,333, source. 
The oscillator circuit described i. ici?e 

geing is a covertigai one and in 237 tlingd 33 
as is "Teii Inown to those skilled in the art to a 
high frequency which may, for exaapie, be 
wenty negacycles, for establishing an electro 
static Sield between the collers 9 and 3 which act, 
as electiodies. 
The electric notor 2; which advances the work 

piece 22 through the electrostatic field, is ener 
gized by direct current from the vacuum tube 
rectifier 32. 

She anode 33 of Ghe rectifier 32 is consected to 
one end of the secondary 36 of the transformer 
35. The other end of the secondary 34 is co 
nected by the conductor 36 to one Supply tern 
inal of the electric motor 2, and to ground. 
The primary 3, of the transformer 35 is con 

nected by the conductors 38 and 39 to 8, Suitable 
source of alternating current which may be i0 
volts, 60 cycle. 

She pirinary 30 of the flament transformer 
38 is connected in parallel with the primary 3, 
of the transformer 35. The secondary 42 of the 

  



2 
transformer 4 is connected at its ends to the 
opposite legs of the flament cathode 63 of the 
rectifier 32. The center point of the Secondary 
42 is connected by the conductor 5 through the 
grid resistor 48 and radio frequency choke (5 to 
the grid 48 of the rectifier 32, and to the other 
supply terminal of the motor 2. The condenser 
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87 bypasses radio frequency currents around the 
motor 2. The motor thus receives direct cur 
rent from the rectifier 82. w 
The grid 46 of the rectifier is connected by the 

conductor 48 and the coupling condenser 49 to the 
tank coil 23 and receives high frequency alternat 
ing current therefron. 

In operation, as the motor 2 advances the 
work piece 22 through the electrostatic field be 
tween the roller electrodes 9 and 6, changes in 
the dielectric loss in the work piece cause changes 
in the high frequency voltage at the tank coil 
23. Increases in the dielectric loss in the Work 
piece will cause reduced high frequency voltages 
and decreases in the dielectric loss will cause in 
creases in the high frequency voltages. 
The high frequency alternating currents ap 

plied through the conductor 48 and coupling 
condenser 49 to the grid 46 of the rectifier 32 are 
rectified and provide voltage drops in the radio 
frequency choke 45 and the resistor 44 which 
vary with changes in the voltage of the high fre 
quency current. These voltage drops bias the 
grid 46 of the rectifier 32 negative. Increases in 
the grid bias of the rectifier 32 cause correspond 
ing decreases in the direct current voltage de 
livered by it to the motor 2 and decreases in the 
grid bias cause corresponding increases in the 
direct current voltage delivered to the motor 2. 
The speed of the motor 2 varies in accord 

ance with the voltage of the current delivered to 
it by the rectifier 32 so that when the dielectric 
loss in the work piece 22 increases, the motor 2 
automatically speeds up so that the work piece 
has a shorter exposure to the electrostatic field, 
and when the dielectric loss decreases, the motor 
2 automatically slows down so that the work 
piece is exposed a longer time to the electrostatic 
field. Thus regardless of changes in the dielec 
tric loss of the material being bonded, the heat 
produced therein is that which is desired. 
With reference to Fig. 2, the rectifier 32 in 

stead of supplying the energizing current to the 
motor 2, acts instead to vary the strength of the 
magnetic field of the motor for varying its speed 
as will be described. 
The motor 2 receives its energizing current 

from a suitable source through the conductors 
58 and 59. Its armature 50 is connected directly 
to these conductors and its field winding 5 is 
connected in series with the resistor 52, the con 
tact arm 53 and the armature 50. 
The contact arm 53 is attached to one end 

of the plunger 54 of the solenoid 65. The plunger 
54 has mounted thereon the bias spring 56 which 
tends to restore the armature 54, when retracted, 
to unretracted position. 
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The energizing winding of the solenoid 55 re 

ceives through the conductors 36 and 57, ener 
gizing current from the rectifier 32, which is con 
nected and Operated as described in the foregoing 
except that its output current is supplied to the 
Solenoid 55 instead of the motor 2. 
An increase in the voltage of the current sup 

plied by the rectifier 32 to the solenoid 55 and 
caused as described, by a decrease in the di 
electric loss in the work being bonded, causes 
the solenoid 55 to retract further its plunger 54. 
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This causes the contact arm 53 to move along 
the resistor 52 and to decrease the resistance 
in Series with the motor field winding 5 and 
causes the motor 2 to slow down. A decrease in 
the voltage of the current supplied by the recti 
fier to the solenoid, caused by an increase in the 
dielectric loss in the work being bonded, causes 
the field strength of the solenoid to be less so that 
the spring 56 moves the plunger 54 towards un 
retracted position, which in turn moves the con 
tact arm 53 to place more resistance in series 
With the motor field, Winding 5 causing the motor 
to speed up. 
While the work piece being bonded has been 

illustrated as a continuous ply of leather with 
adhesive therebetween, the material being bond 
ed may be plastics not requiring adhesives and 
may be advanced as separate items as on a con 
veyor. 
While embodiments of the invention have been 

described for the purpose of illustration, it should 
be understood that the invention is not limited 
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to the exact apparatus and arrangements of ap 
paratus illustrated as modifications thereof may 
be suggested by those skilled in the art without 
departure from the essence of the invention. 
What is claimed is: 
1. Heating apparatus comprising means includ 

ing a vacuum tube oscillator for generating alter 
nating current, means including said oscillator 
for establishing an electrostatic field, means for 
advancing material to be heated through said 
field, a rectifier, means for Supplying alternating 
current from said oscillator to said rectifier for 
rectification, and means including means utiliz 
ing rectified current from said rectifier for ad 
justing the rate of advance of said advancing 
means. 

2. Heating apparatus comprising means in 
cluding a vacuum tube oscillator for generating 
alternating currents, means including Said OScil 
lator foll establishing an electrostatic field, means 
including an electric motor for advancing mate 
rial to be heated through said field, a vacuum 
tube rectifier, means including said rectifier for 
supplying rectified alternating current to said 
motor for energizing same, and means responsive 
to variations in the alternating current voltage 
from said oscillator for varying the impedance 
of said rectifier for varying the voltage of the 
current delivered thereby to Said notor. 

ERWIN L, CRANOELL. 

  


