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HIGH-FREQUENCY HEATINGIEQUIPMENT 

This invention relates to a high-frequency heating 
equipment, and more particularly to a safety device for 
high-frequency heating equipments wherein a detect 
ing section is provided at the handle of a door for a 
heating chamber and freely opened and shut, whereby 
when the handle is grasped this will be detected in the 
form of an electrical, physical or magnetic signal by the 
detecting section, which signal is caused to stop the 
high-frequency generator thus to prevent any accident 
imparting an impediment to the human body as due to 
an external leakage of high-frequency waves through a 
port of the heating chamber. 
The principal object of the invention is to provide a 

high-frequency heating equipment which causes the 
high-frequency generator to stop immediately when a 
hand touches-the handle of the door of the heating 
chamber, thereby assuring safety of the human body 
upon opening the door and simultaneously preventing 
any interference to other communication appliances. 

Anotheryobject is to provide a high-frequency heat 
ing equipment wherein a pair or more of electrodes for 
detection are disposed at the door handle made of an 
electricalv insulator, whereby 
generator is stopped through detection of a change in 
electrical resistance which occurs when a short-circuit 
is provided across the detecting electrodes by a part of 
the human body. ’ . ' 

Still another object is to provide a high-frequency 
‘heating equipment wherein at least one electrode for 
detection is disposed at the door handle made of an 
electrical insulator, whereby 
generator isv stopped through detection of a current 
which is produced when a part of the human body 
touches the detecting electrode. ' 
A further object is to provide a high-frequency heat 

ing equipment wherein atleast a pair of or more mag 
netic poles for detection are disposed at the door han 
dle made of a magnetic insulator, whereby the high 
frequency generator is stopped through the detection 
of atchange in magnetic reluctance which occurs when 
'a short-circuit is provided across the detecting mag 
netic poles by a part of the human body. 

' A yet further object is to provide a high-frequency 
heating equipment wherein a movable‘piece moved, 

the high-frequency . 

the high-frequency‘ 
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upon grasping the door handle, by a grasping power at ' 
that time and a pressure exerted upon the movable 
piece is transmitted to a pressure-sensitive element, 
whereby the high-frequency generator is stopped by a 
signal'from the element. 
A still further object is‘to provide a high-frequency 

heating equipment wherein a movable piece moved; 
upon grasping the door handle, by a grasping power at 
that time, whereby ‘the high-frequency generator is 
stopped by effecting the make-and-break of a switch 
contact with a ‘pressure exerted upon the movable 
piece. 

Furtherobjects and features of ‘the invention will be 
apparent from the following descriptiontaken in con 

‘ junction ‘with the accompanying drawings, in which: 
FIG. 1 is a block diagram ofa safety device for a 

high-frequency heating equipment, showing an em 
bodiment of thepresent invention; . I 

FIGS. 2 to 6 show modi?cations of door handles: 
wherein FIGS. 2a and 3a are‘ plan views whileFIGS. 2b 
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2 
and 3b sectional views, and FIGS. 4 to 6 are sectional 
views of the essential parts of the modi?cations; and 

FIG. 7 is a diagram of an example of circuit arrange 
ment embodying the safety device shown in block in 
FIG. 1. ' 

Referring to FIG. 1 of the accompanying drawings 
which'shows a preferred embodiment of the invention, 
a high-frequency generator 1 has a power source cir 
cuit 2 thereof connected to a control circuit 3. This 
‘control circuit is connected between a series circuit 
consisting of current fuses 4 and a power switch 5 and 
the power circuit 2. A signal detecting section 6 is 
disposed at a handle 7 of a freely-openable-and-closa 
ble door closing a port of a heating chamber into which 
are radiated electric waves from the high-frequency 
oscillator l. A detector 8 detects a signal at the signal 
detecting section 6 in the form of either an electrical or 
magnetic signal, which is amplified by an ampli?er 9 
and is supplied to the control circuit 3. 
More speci?cally, in the embodiment, when the han 

dle 7 is grasped for opening the door by hand, this will 
be detected in the form of an electrical or magnetic 
signal by means of the detector 8 inclusive of the signal 
detecting section 6. The electrical or magnetic signal 
detected is amplified by the amplifier 9 and is fed to the 
control circuit 3. Then, this circuit is opened, whereby 
power supply to the power circuit 2 of the high 
frequency generator 1 is interrupted thereby to stop the 
generator 1 from radiating electric waves. 

Accordingly, upon grasping the handle 7 by hand, 
the oscillation from the high-frequency generator 1 is 
ceased. Hence even when the handle 7 is successively. 

. drawn to open the lid of the heating chamber, there will 
be eliminated the fear of leakage of the electric waves. 

FIGS. 2 to 6 are views of concrete constructions for 
the signal detecting section 6 which is equipped at the 
handle 7 in the above embodiment. In the construction 
of FIGS. 2a and 2b, the handle 7a formed of an electri 
cally insulating material is provided with an electrode 
10 for detection which is made of metal. A current 
produced when a hand touches the detecting electrode 
‘10 is detected in the form of an electrical signal by the 
detector 8, and'is ampli?edby the ampli?er 9 to be fed 
to the control circuit 3, thereby interrupting the power 
supply to the power circuit 2 of the high-frequency 
oscillator 1-. _ v ' 

In FIGS. 3a and 3b, the handle 7b made ofymetal is 
provided with a movable pressing piece 12 through a 
partition wall member 1 liformed of an insulator. In the 
partition wall member all, a pressure-sensitive element 
14 is disposed upon which a pressure is exerted by the 
movable pressing piece 12 which moves against the 
bias of a spring 13 upon grasping the handle 7b. 

. More specifically, when the handle 7b is grasped vby 
hand, the movable pressing member 12 will be pressed 
against the spring 13 to impart a pressure to the pres 
sure-sensitive element 14. Then, the element 14 has its 
electrical constant changed, and the detectorB in FIG. 
1 is causedto sense this change in the form of an elec 
trical signal. . 

Referring to FIG. 4, the handle 7chas two conduc 
tive electrodes 16 and 17, along with an intermediate ' 
member 15 disposed therebetween and made of an in 
sulating material. When av hand touches both the-elec- _ 
trodes l6 and 17 of this handle 7c, the resistance across 
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these electrodes will vary. The variation is detected in 
the form of an electrical signal, and operation is ef~ 
fected by the circuit arrangement shown in FIG. 1. 
The handle 7d in FIG. 5 is provided with magnetic 

poles 20 and 21 for detection which have an elec 
tromagnetic coil 19 disposed in a magnetically insulat 
ing material 18, and with a moving iron piece 22 which 
can get into a space between the two magnetic poles. 
When a hand touches this handle 7d the moving iron 

piece 22 will be brought against the bias of a spring 
(not shown) into the space between the magnetic poles 
20 and 21 to change the magnetic reluctance. This is 
detected by the detector 8 in FIG. 1, and is used as a 
signal. 

FIG. 6 refers to the case in which the metal-made 
handle 7 is per se made an electrode 23 for detection. 
This handle 7e is electrically insulated from a heater. 
The detecting electrode 23 is attached to a member of 
a thermal insulating material 24. Thus, a very small cur 
rent caused to ?ow when a hand touches the handle 7e, 
is used as an electrical signal for detection. 

FIG. 7 is a concrete example of the block diagram of 
FIG. 1, with the exception that a stabilized power cir 
cuit 25 for operation of the detector 8 and the amplifier 
9 is added. 

25 

More'specifically, with the stabilized power source, a _ 
constant-voltage circuit consisting of resistors R,, R2 
and a varistor Vr is connected to an AC power source, 
and an output amplified and smoothed by a recti?er 
unit D, and a capacitor C, appears across terminals a 

I and b. These terminals a and b are connected to B 
power supply circuits ofthe detector 8, the control cir 
cuit 3 and the amplifier 9. The detector 8 has the values 
of its resistor R3, resistor R“ and capacitor C2 deter 
mined such that an electrical signal appearing at the de 
tecting electrode 10 of the handle 7 may be detected as 
a change in the current or voltage across the terminals 
a and c. Namely, in case the electrode 10 for detection 
is disposed at the handle 7 as in FIG. 2, the elements 
are set at constants at which there is efficiently de 
tected the current produced when a hand touches the 
detecting electrode 10. In this case, the resistor R, is 
adjusted in value so as to establish a current value to 
the extent that no danger exists upon touching the de 
tecting electrode 10 by hand. 
’ In the case of the handle 7 shown in FIG. 3, the cir 
cuit constants of the detector may be set such that an 
electrical signal sensed by the pressure-sensitive ele 
ment 14 or a spring switch may be efficiently induced 
in the form of a change in the current or voltage across 
the terminals a and c. 
The amplifier 9 amplifies the change in the current‘ 

or. voltage occurring across the terminals a and c, by 
means of transistors Q, and Q2, and causes the am 
pli?ed current to ?ow across the terminals b and c. The 
transistor 0, is connected through a resistor R, to the 
B-power supply. 
The current or voltage detected across the terminals 

a and c renders the transistor Q, conductive, so volt 
ages across a capacitor C3 and a resistor R5 drop, and a 
voltage across terminals d and a also ‘drops through a 
rectifier D2. Accordingly the base-emitter potential dif 
ference of the transistor 02 is reduced resulting in the 
conduction of the transistor 0,, whereby this transistor 
amplifies the detected current or voltage across the ter 
minals a and c. 
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4 
The control circuit 3 has an operating circuit which 

consists of a control switch S, and a variable resistor R7. 
The control switch S, is connected in series with a timer 
switch S2 for cooking which is attached to the elec 
tronic heating equipment, with a door switch S, which 
is opened and closed in interlocking relation to the 
opening and closure of the door of the heating 
chamber, and with the like, and is connected to an 
operating coil of an electromagnetic switch S, which in 
turn is connected to the power circuit 2 of the high 
frequency generator 1. 
When a change in potential occurs across the ter 

minals d and a, the transistor 02 becomes conductive 
and the control switch S, is brought into the open state, 
with the result that current will be prevented from flow 
ing through the operating coil of the electromagnetic 

> switch S, connected to the power circuit 2 of the high 
frequency oscillator I, thus opening the electromag 
netic switch 8,. Consequently, the high-frequency 
generator 1 stops oscillation. 

In addition to the preferred example shown in FIG. 7, 
there may be considered the combination of the detec 
tor 8, amplifier 9 and control circuit 3; the combination 
of the circuits 8 and 3; a case in which the detector 8 
self-contains a switch thereby per se constituting the 
control circuit 3; and so on, where it is intended to 
cease‘ the oscillation of the high-frequency generator 1 
by means of an electrical or magnetic signal occurring 
at the handle 7 of the door of the high-frequency heat 
ing apparatus and using the stabilized power circuit 25, 
detector 8, amplifier 9 and control circuit 3. 

For example, if a Darlington circuit is employed for 
the detector 8 and a Schmitt circuit for the amplifier 9, 
then stabilized accuracy will be obtained. 

Furthermore, there is considered a method wherein 
the control circuit is integrally provided with the con 
trol switch S, and the electromagnetic switch S, which 
is connected to the power circuit 2 of the high-frequen 
cy generator 1, thereby operating by means of the am 
pli?ed current across the terminals d and a the elec 
tromagnetic switch which is directly connected to the 
power source of the high-frequency generator 1. Yet 
furthermore, it is possible to use for the control circuit 
3 a switching element other than the electromagnetic 
switch 8,, e.g. a unidirectional three-terminal thyristor 
or the like. It is also possible to employ a spring switch 
as the operating switch for the power supply of the 
high-frequency generator 1. 

In addition, numeral 26 in FIG. 7 designates an ac 
tuating switch of the heater. When the actuating switch 
26 is pressed to be closed under the open door state, 
then current will be caused to flow through the circuits 
of the operating coils of the switches 8,, S2, S3 and the 
electromagnetic switch S4. Thereafter, even if the 
pressing force is removed from the actuating switch 26, 
the electromagnetic switch S, will operate. The switch 
26 may be dispensed with, and at that time a lead wire 
27 connecting one end of the operating coil to one end 
of the power circuit 2 shall be removed. 
We claim: 
1. A high-frequency heating equipment comprising a 

high-frequency generator, a heating chamber for heat 
ing materials to be cooked by means of high-frequency 
waves produced by said high-frequency generator, a 
door disposed at a front port of said heating chamber‘ so 
as to be freely opened and shut, a handle provided with 



5 
a detecting section for detecting as an external signal a 
contact thereon of the human body, and a control cir 
cuit to amplify the signal detected by said handle and to 
control the make-and-break of a power circuit of said 
high-frequency generator, whereby the contact of the 
human body onto said handle causes said control cir 
cuit to operate through said detecting section prior to 
opening said door. 

2. A high-frequency heating equipment according to 
claim 1, wherein said detecting section comprises an 
electrode for receiving a very small current 
therethrough from said human body to ground due to 
electricity induced in said body, said small current 
being ampli?ed by said control circuit for controlling 
the make-and-break of said power circuit. 

3. A high-frequency heating equipment according to 
claim 1, wherein said handle of said door is provided 
with at least one pair of electrodes for detection con 
nected to a detector circuit, said pair of electrodes 
being adapted to cause said detector circuit to produce 
a signal due to variations in the resistance between 
them when short-circuited by the human body, said 
signal being amplified by said control circuit for con 

_ trolling the make-and-break of said power circuit. 
4. A high-frequency heating equipment according to 

claim 1, wherein said handle of said door is provided 
with at least one pair of magnetic poles and with a 
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movable member of a magnetic substance disposed 
between these magnetic poles for detection, whereby a 
change in magnetic reluctance is detefted which is 
produced when said movable member is located 
between said magnetic poles by a part of the human 
body. 

5. A high-frequency heating equipment according to 
claim 1, wherein said handle of said door is provided 
with a movable piece which moves by means of a grasp 
ing power when said handle is grasped and with a pres 
sure-sensitive element, whereby a pressure exerted on 
said movable piece is detected by said pressure-sensi 
tive element. 

6. A high-frequency heating equipment comprising a 
high-frequency generator, a heating chamber for heat 
ing materials to be cooked by means of high-frequency 
waves produced by said high-frequency generator, a 
door disposed at a front port of said heating chamber so 
as to be freely opened and shut, a handle self-contain 
ing a make-and-break contact, and a control circuit to 
control the make-and-break of a power circuit of said 
high-frequency generator through the operation of said 
make-and-break contact, whereby the action of grasp 
ing said handle upon opening said door causes said con 
trol circuit to operate. 

* * * * * 


