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ARC SUPPRESSOR FOR DIELECTRIC 
APPARATUS 

This is a continuation, of application Ser. No. 
29,959, ?led Apr. 20, 1970, now abandoned. 

BACKGROUND OF THE INVENTION 

The presentinvention relates to the heating of a 
dielectric material by passage of the same through a 
high frequency electromagnetic ?eld. The electromag- 1O 
netic ?eld is set up between spaced electrodes which 
are connected to a high frequency source. 
A problem inherent in such heating operations is that 

an arc is often inadvertently instituted between .the 
electrodes. This results from causes such as the evolu 
tion of vapor, or a defect (such as a pinhole) in the 
material being heated. Such an arc can damage the 
electrodes, cause a ?re, burn the material, etc. 

Heretofore, the prior art has recognized that arcing 
caused more power to be drawn from the power 
source. This extra draw of power is accompanied by a 
rise in plate current of the oscillator used in the system. 
In order to minimize the damage caused by arcing, an 
overload relay was inserted in the oscillator to turn it 
off. The problem with this arc suppressing system is 
that arcing does not always result in a rise in plate ‘cur 
rent. Sometimes an arc-can increase the impedance of 
the load circuit thereby causing a reduction in plate 
current of the oscillator. Accordingly, such a system is 
not a reliable arc detector. _ 

An improvement on the foregoing is described and 
shown in U. S. Pat. No. 2,763,758 to Fred Kohler 
wherein a device, responsive to the direct currentre 
sistance of the material being heated, renders the oscil 
lator supplying the radio frequency energy non—opera 
ble when the direct current resistance of the material 
being heated becomes lower than a given value. 
The problem with the Kohler arc suppressing system 

is that the electrodes must be isolated from each other 
with no direct current passing between them. However, 
a common practice in dielectric heating is to shunt the 
electrodes with a tuning inductance for the purpose of 
obtaining a sufficiently high and more uniform voltage 
distribution. Since such an inductance would act as a 
short circuit for direct current, the use of the Kohler 
system is impractical for many dielectric heating 

' systems. 

2 
the ?eld is reduced in magnitude due to a lowering of 
electrode voltage. 
A lightproof, dust tight enclosure surrounds that por 

tion of the lamp extending on the outside of the enclo 
sure, A photoelectric cell is mounted in'the enclosure. 
The photoelectric cell, in response to de-energization 
of the light source, transmits a signal to a control unit to 
interrupt the power supply to the electrodes. 
The present invention has the advantage of working 

with any type of electrode or any type load circuit. As 
hereinbefore noted, the Kohler dc superimposed type 
system used in the past cannot be used with electrodes 
which are not isolated from each other. Some of the 
other systems mentioned above can only work when 
the electrodes are very close together so that when an 
arc forms, .it is a good solid arc, easily distinguishable 

_ from spurious signals resulting from external inter 
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A third system used in the past may be described as ‘ 
as spurious frequency detection system. In this system, 
various frequencies, which are present when arcing is 
instituted, are detected by a receiver circuit. The 
receiver transmits a signal to interrupt power to the 
oscillator. The problem with this arc suppressing 
system is that spurious frequencies are caused by nu 
merous causes other than‘ electrode arcing and as a 

' result, a great number of false alarms are detected. 

BRIEF DESCRIPTION OF TI'IEINVENTION 

A ?uorescent lamp is inserted through the enclosure 
‘ which surrounds the electrodes and heating chamber of 

a dielectric heater so that a portion of the lamp is ex 
posed to the electromagnetic ?eld generated in the en 
closure. The ?uorescent'lamp is adjustably mounted in 
the enclosure wall so that it can beextended an extent 
into the field just sufficient to ionize the gas in the lamp 
to cause the lamp to barely light up. With thearrange 
ment, the light is tie-energized when an arc occurs as 
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ferences or minor malfunctions unrelated to arc detec 
tion. ' v ' 

Since the critical parts of the present invention are 
sealed in a dust tight, lightproof container, environ 
mental conditions cannot affect its operation. Systems 
in the past, such as the Kohler system described above, 
often fail when dirt or the like cause a short circuit 
between the electrodes. 
The are suppressing system of. the present invention 

is substantially failsafe. False alarms are only possible 
when the ?uorescent lamp burns out. The system of the 
present invention isvfast acting and it is easily and 
simply‘ ‘ adusted by adjustably positioning 
?uorescent lamp. Most of the systems discussed above 
are slow in operation because they require that the are 
be formed long enough so as to cause a change in the 
operating system of the apparatus. 

DRAWINGS 

FIG. 1 is a combined block and schematic diagram of I 
the preferred embodiment of the present invention. 
,FIG. 2 is a cross section illustrating the fluorescent 

tube mount and the lightproof housing. 

DETAILED‘DESCRIPTION, 
’ Referring to FIG. 1, the present invention isillus 
trated in connection with conventional dielectric heat 

' ing apparatus 1 including a heating chamber 2 which is 
substantially fully enclosed by wall structure. The wall 
structure for chamber 2 is made generally from copper 
or aluminum‘which are good conductors and provide a 
low resistance path to ground and thus prevent the 
spread of the radiation beyond the chamber 2. 
A web or cord of material 3 to be dried enters the 

heating chamber 2 through a slot 4 formed in top wall 
5, passes through the heating chamberv 2 and exits 
through a slot 6 formed in bottom wall 7. 

In order to generate an RF ?eld, a series of elec 
trodes 8 and 9 are mounted alternately in chamber 2 

' adjacent the moving web 3 and are connected by suita 
ble conductors 10 and 11, respectively ‘to a radio 
frequency generator 12 and to ground. 

I A ?uorescent lamp 13 is adjustably mounted in the 
sidewall 14 of heating chamber 2 so as to permit the 
same to be extended into the chamber a selected 
distance. If a lamp such as a fluorescent lamp is ex 
tended into a high frequency electromagnetic field of 
sufficient magnitude such as is used in dielectric heat 

the .' 



3 
ing, the gas in the lamp ionizes and the lamp lights up. 
The extent to which the lamp is extended before it ' 
lights up will depend upon the length of the lamp and 
field intensity. Generally, a ?eld intensity of more than 
0.5 watts per inch of lamp at a frequency of 1 MHz is 
required to light a conventional 6 watt fluorescent 
lamp. By the arrangement of the present invention, 

- only a portion of lamp 13 is exposed to the field while 
the remainder of the lamp is shielded by sidewall 14 
from the ?eld. As the lamp 13 is extended into heating 
chamber 2, more and more thereof ‘is exposed to the 
?eld until a point is reached when there exists suf?cient 
?eld exposure to'fully ionize the gas in the tube. It is at 

. this point that lamp 13 is held so that if the ?eld 
strength in heating chamber 2 decreases, as occurs with 
arcing, the lamp 13 will extinguish and, as hereinafter 
more'particularly described, this change condition of 
lamp 13 is detected and power to the electrodes isycut 
off thereby shutting down the apparatus before arcing 
damage occurs. In order to detect a change in condi 
tion of lamp 13, the portion of lamp 13 extending on 
the outside of heating chamber 2 is .closed by a 
lightproof, dust tight container 15. 
Radio frequency generator 12 is a conventional radio 

frequency oscillator capable of operating in a frequené 
25 

cy range of 50 KHz to 3,000 MHz‘and is connected to _ 
suitable DC power supply 16 by conductors l7 and 18'.‘ 
The DC power supply comprises van,AC to DC con 
verter which is connected by suitable conductors 19 
and 20 to AC power source 21. 
Conductor 19 includes normally open contact 22. 

Upon closure of contact 22, the electrodes 8 and 9 are 
, energized thereby creating an electromagnetic ?eld in 
heating chamber 2 resulting in the heating of web 3 
passing therethrough. 

‘In order to close and open contact 22, a control ‘unit 
23 is provided for initiating the operation of the ap 
paratus and for automatically shutting it down when an 
arc occurs. The control unit 23 includes a start-stop 
switch 24.- When the start button is pressed, a circuit is 
completed between AC voltage source 25 andelec 
tromagnetic coil 26. Energization of coil 26 closes con 
tact‘ 22 thereby‘energizing the electrodes 8 and 9. Ener 
gization of coil 26 also simultaneously opens a normally 
closed contact 27 which connects source 25 through 
conductors 28 and 29 to electromagnetic coil 44. De 
energization of coil 44 opens a contact 45 which nor 
mallyconnects incandescent lamp 30, extending into 
lightproof enclosure 15, to source25 through conduc 
tors 46 and 47. Incandescent lamp 30 is used for pur 
poses hereinafter more particularly described. 

Also extending into lightproof enclosure 15 is a 
photo cell 31 which, upon de-energization of 
?uorescent lamp 13 as a result in arcing, transmits a 
signal by conductors 32 and 33 to a photoelectric relay 
34. The photoelectric relay 34 is conventional and may 
be of the type described in College Physics, Page 705 

I by Sears and Zemansky, 2nd Edition, published by Ad 
dison Wesley Press, Inc. Cambridge, Massachusetts. 

Relay 34 functions to open a contact 35 which is in 
1 line with coil 26 and as a result, coil 26 is de-energized. 
Upon de-energization of coil 26, contact 22is opened 
thereby cutting off power source 21 and de-energizing 

I the electrodes 8 and 9. 
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De-energization of coil 26 also results in the closing 
of contact 27, thereby turning on lamp 30 in container 
15 following the cutting off of power to electrodes 8 
and 9. Lamp 30 is turned on after de-energization of 
the electrodes due to the time delay caused by lamp 30 
being operated through coil 44 and contact 45. 
Photocell 31, in response to lamp 30 being turned on, _ 
transmits a signal to photoelectric relay 34 which in 
response thereto closes contact 35 to make the ap 
paratus again ready for start. ‘ 
Upon restart of the system, fluorescent lamp 13 is 

energized by the ?eld in chamber 2. Incandescent lamp 
30 is turned off as hereinbefore described due to the 
opening of contact 27 thereby making ready photocell 
31 for detection of a change in condition of lamp 13. 
Energizing lamp 30 through the coil and contact pro 
vides a time delay to assure that lamp 13 isturned on 
before lamp turns off. If lamp 30 de-energized before 
lamp 13 was energized, the dark condition would be 
detected by photocell 31 and the system would be disa 
bled and restart would be prevented. 

Referring to FIG. 2, the fluorescent lamp 13 is shown 
adjustably mounted in a rubber grommet 36 is sidewall 
14 of chamber 2; The grommet 36 resiliently grasps the 
lamp 13 to allow the same to be adjusted longitudinally} 
The wall 14 protects the remainder of the lamp .13 ex 
tending into container 15 from ?eld exposure and, as 
hereinbefore described, only that portion of the lamp ' 
13 extending into chamber 2 is subject to the ?eld and 
only when a sufficient length of lamp 13 is extended 
into chamber 2 will the lamp light up. 
The incandescent lamp 30 and photocell 31 are 

mounted by brackets 38 and 39 and extend through 
apertures 40 and 41 in container 15.,Light and dust 
sealing rings 42 and 43 snugly engaging lamp 30 and 
photocell 3l,respectively, are provided in apertures 40 
and 41 to assure that-the interior of container 15 is 
maintained lightproof. . 
The foregoing is considered illustrative only of the 

principles of the invention. It is not desired to limit the 
invention to the exact construction shown and 
described,'and accordingly,_all suitable modi?cations 
and equivalents may be resorted to as falls within the 
scope of the invention. ' ‘ . ' ' ~ 

What is claimed: . 

1. The combination comprising means for generating 
a high frequency ?eld within a‘ chamber in a frequency 
range of from 50 KHz to 3000 MHz, an elongated light 
source at least part of which extends within said 
chamber and which is energized in response to said 
?eld, means responsive to de-energization of said light 
source upon a predetermined decrease of the strength 
of said ?eld for inhibiting operation of ‘said generating 
means, means for adjustably mounting said light source 
so that a selected portion thereof extends into said 
chamber and is exposed and energized by said high 
frequency ?eld within said chamber. 

2. The combination as de?ned by claim 1, means in 
cluding a second light source for de-activating said in 
hibiting means immediately after the generating means 
in inhibited. 

3; The combination as defined by claim 2, means for 
deactivating said second light source after said generat- ‘ 
ing means is started and the ?rst mentioned means is 
energized. 
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