
1                   EP 0 280 100 B1                  2 Description
that the timer accuracy, and a so-called momentary power-off detecting
function is required for detecting BACKGROUND OF THE INVENTION
whether or not the capacitor has electrically been dis- charged by the
momentary power-off. The present invention relates to a high frequency   5
Another problem especially as a problem unique heating apparatus using an
inverter power-supply in  to a case for driving the magnetron is that the
mag- a high tension generating circuit for magnetron driv-  netron has a
heater, and the high tension current of Ing use, and more particularly to
the high-frequency  the magnetron does notflow during a period (forafew
heating apparatus provided with interfaces of both an  seconds) before the
heater is sufficiently heated. Ac- inverter controlling portion for
directly controlling the   10  cordingly, during this period, the
semiconductor inverter and a system controlling portion for control-
switching elements are required to be protected, be- ling a heater, an
indicator and the like.          cause they re exposed to be overload.
Conventional- Generally, with the recent remarkable develop-  ly, the CR
timer is used for the protection. Even in this ments in semiconductor arts
and controlling arts, the  case, both the accuracy of the CR timer and a
circuit inverter power-supplies are so designed to become   15  for
resetting the CR timer are required. higher in voltage and in electric
power, especially on  Namely, the following functions are required. the
employmentofthe higher powerof semiconductor      (1) a first soft start
function for protecting the switching elements for power use.
semiconductor switching elements from the The inverter power-supplies are
being applied in   overload, which is caused by the charging current many
fields, because they have effects in that  20    of the capacitor, and (1)
the power supplies may be made smaller in      (2) a second soft start
function for protecting the size and lighter in weight,
semiconductor switching elements from the (2) the output may be readily
varied,              overload at the magnetron rising time. (3) the
corresponding operation may be effected    The first soft start is required
during the resetting without parts exchanges even with respect to  25
after the power off of several tens millisecond or less either of 50Hz,
60Hz or DC power source such as  called momentary power-off, with the
latter being un- a DC battery in the input power-supply frequen-  necessary
in the case of the power off or stoppage cy.
within approximately several hundreds millisecond (4) the corresponding
operation may be effected  through one second because of remaining heat of
the with respect to wider Input voltage range, so that  30  heater. It is
necessary to realize these functions with it may be effected to 1 OOV
through 200V in input  better accuracy in simple construction. voltage, as
far as 220V as the case may be, thus   A system controlling portion is
required to heat allowing the common use.                       the high
frequency heating apparatus for a given time Especially, as all the above
described effects may be  period and to display that it is being heated.
Such a achieved through the use of the Inverter power-sup-  35  system
controlling portion as described is conven- plyforthe magnetron driving
power-supply in the high  tionally composed of a digital circuit using a
micro- frequency heater using the magnetron, the inverter  computer. As
this system controlling portion is provid- power-supply may be used more
and more in the fu-  ed with keyboards to be operated by the user, display
ture.                                              portion provided on the
operation panel surface, and When the inverter power-supply is used as a
40  soon, the service power-supply into the system con- magnetron driving
power-supply, the high tension of  trolling portion Is insulated from the
commercial pow- approximately 4KV and the high power of approxi-
er-supply by the use of the insulating transformer so mately 1KW are
required to be fed to the magnetron,  as to prevent the users from having
the risk of being and the voltage of several voltages is required to be
electrified by any possibility. fed as the heater power-supply for the
magnetron. A   45  The above described inverter controlling circuit large
task in the designing of such inverter power-  has a service power-supply
connected to the com- supply as described hereinabove is to protect the
mercial power-supply so as to drive the semiconduc- semiconductor switching
elements from excessive    tor switching elements connected with the
commer- voltage and excessive current. As in the case of a res-  cial
power-supply line. onance type of inverter using a capacitor, a short-  50
The invertercontrolling circuit has a dangerof be- circuit current for
charging the capacitor flows to the  ing electrified If the user should
touch it. Thus, if the semiconductor switching element especially during
system controlling portion is directly connected with the initial driving
operation, It is required to protect the  the inverter controlling circuit,
a problem about the semiconductor switching elements from the short-
danger of being electrified cannot be prevented. circuit current. This is
called asoftstart, and this con-  55  US-A-4 317 976 defining the closest
prior art trolling operation is required to be effected until the  from
which the invention proceeds discloses a high above described capacitor is
charged. Generally, the  frequency heating apparatus, which is provided
with timer circuit is used, but the problem in this case is  a cooking
card, and wherein a cooking program indi- 2    
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corresponding to a specified  BRIEF DESCRIPTION OF THE DRAWINGS cooking
time and a power level corresponding to a prescribed foodstuff temperature
is preset in the     These and otherobjects and features of the pres-
cooking card. The data of the cooking program preset  ent invention will
become apparent from the following in the cooking card which are read out
by a cooking   5   description taken in conjunction with preferred em-
card-reading device are stored in the corresponding  bodiments with
reference to the accompanying draw- addresses of a memory unit. Cooking is
carrier out at  ings, in which: a power level read out of the memory unit.
A cooking  Fig. I is a circuit diagram showing an essential time and
corresponding power level or a foodstuff     portion ofa high frequency
heating apparatus ac- temperature and corresponding power level are indi-
10  cording to one preferred embodiment of the pres- cated on a display
device.                            ent invention; Fig. 2 shows a circuit
diagram of a conventional SUMMARY OF THE INVENTION
power-off detecting means; Fig. 3-1 is a flowchart showing one embodiment
Accordingly, an essential object of the present in-  15  of the power-off
detecting means in accordance vention is to provide an improved high
frequency      with the present invention; heating apparatus which is
realized by the more pre-  Fig. 3-2 is a flowchart showing one embodiment
cise and simpler construction through the digital con-  of a stop-time
detecting means and a start signal trolling operation with the momentary
power-off de-   outputting means in accordance with the present tecting
function and the start beginning time control-  20  invention; ling
function so as to protect the semiconductor      Fig. 4 is a circuit
diagram showing one embodi- switching elements from being overload at the
start-  ment of low tension transformer in accordance ing time.
with the present invention; In order to achieve the above object, in accor-
Fig. 5 is a cross sectional view of a portion in one dance with the present
Invention there is provided a   25  embodiment of a low tension transformer
in ac- high frequency heating apparatus comprising a mag-    cordance with
the present invention; netron, a rectification power supply for feeding a
DC  Fig. 6 is a circuit block diagram showing one em- current a high
frequency transformer connected with   bodiment of the low tension
power-supply con- the rectification power supply, a semiconductor
struction in accordance with the present inven- switching element located
between the high frequen-  30  tion; cy transformer and the rectification
power supply to  Fig. 7 is a cross sectional view of a portion in the be
turned on and off to feed high frequency current   other embodiment of the
low tension transformer to the high frequency transformer, characterized by
in accordance with the present invention; further comprising a resonance
capacitor connected    Fig. 8 illustrates a circuit block diagram showing
in parallel onto the primary side of the high frequency   35  another
embodiment of the low tension power- transformer and the rectification
powersupply, an os-  supply construction in accordance with the pres-
cillating circuit producing pulses synchronised with  ent invention; the
oscillation of the commercial power source and an  Fig. 9 illustrates a
circuit block diagram showing inverter controlling circuit which generates
a driving  the other embodiment of the low tension power- signal for
causing the semiconductor switching ele-  40  supply construction in
accordance with the pres- ment to be turned on and off and has inputs to
allow  ent invention; for protective operation of the semiconductor switch-
Fig. 10 is a circuit diagram of a high-frequency ing element, either when
the commercial power         heating apparatus in the otherembodimentofthe
source has been disconnected for more than a first    present invention;
given time so that the resonance capacitor is sup-  45  Fig. 11 is a timing
chart in one embodiment of a posed to be discharged or when the
semiconductor      door opening and closing signal detecting means
switching element has been switched off for more     in accordance with the
present invention; and than a second given time so that the heater of the
Fig. 12 is a timing chart similar to Fig. 11 but ob- magnetron is supposed
to have cooled down, and a      tained under the other conditions thereof.
system controlling portion being connected to the in-  50 puts of the
inverter controlling circuit to allow for the  DETAILED DESCRIPTION OF THE
INVENTION choice of the proper protective operation pattern, the
oscillating circuit being connected to the system con-  Before the
description of the present invention trolling portion to allow for
detection of the presence  proceeds, it is to be noted that like parts are
desig- or absence of connection to the commercial power  55  nated by like
reference numerals throughout the ac- source through counting of the
pulses.            companying drawings. Further advantageous embodiments
are defined       Referring now to the drawings, there is shown in by the
subclaims.                                Fig. 1 a circuit diagram showing
an essential portion 3    



5                   EP 0 280 100 B1                6 of a high frequency
heating apparatus according to  er-stop detecting means 23, through the
retention of one preferred embodiment of the present invention,  the
insulation, and is composed of a photocoupler, which includes a commercial
power-supply 1 which is  etc. connected with AC 120V, 60Hz, AC 100V, 50Hz
or t      Asecond coupling means 32 couples the start in- he like, a door
switch 2 which operatively cooperates   5   putting portion 16 to the start
signal output means with the selective opening and closing operations of
through the retention of the insulation, and is com- the heating chamber
door of the high frequency heat-  posed of a photocoupler, etc. as is the
case with the ing apparatus, a rectification circuit for rectifying the
first coupling means 31. commercial power-supply 3, with all wave
rectifica-   An inverter boosting system constructing the tion being
desired, a high frequency transformer 4   10   main power supply portion
will be briefly described. having a primary winding 4a, secondary windings
4b  The semiconductor switching element Is turned on and 4c, a high
frequency oscillator 5, a magnetron 6  and off to flow the current of the
high frequency the and a voltage doubling circuit 7. Resonance capaci-
primary winding 4a of the resonance capacitor 8 and tors 8 are connected in
parallel to the primary winding  the high frequency transformer to effect
the boosting 4a of the high frequency transformer to construct a   15
operation through the transformer In the high fre- resonance circuit.
Asemiconductorswitching element  quency of 20KHz through 40KHz. In the
steady-state 9 is desired to be a semiconductor element for high-
condition, the output of the inverter power supply is speed,
high-powerswitching use including an inverse  controlled by the conduction
time of the semiconduc- conductive diode therein. A main power supply
circuit  tor switching element. 10 is composed of a commercial power supply
1   20    The problem is that the controlling in two-non- through a
semiconductor switching element 9. An in-  steady state condition, a period
from the start of verter controlling circuit 11 has a driving signal output
switching of the semiconductorswitching element 9 to portion 12, a
resonance capacitor terminal voltage in-  the steady-state condition and a
period to the start of put portions 13 and 14 therein, which are described
oscillation upon the application of the voltage upon in detail later. They
are respectively connected with  25  the high frequency oscillator 5. the
gate of the semiconductor switching element 9,    When the switching
operation of the semiconduc- both the ends across the resonance capacitor.
Also,  tor switching element 9 starts for the first time, the the inverter
controlling circuit 11 has a power-off de-  electric charge of the
resonance capacitor 8 is empty tection inputting portion 15 and a start
inputting por-  at this time. Accordingly, when the semiconductor tion 16.
Signals are inputted into these input portion   30  switching element is
turned on, the short-circuit cur- to respectively effect the soft start
controlling opera-  rent for charging the resonance capacitor 8 flows to
tion as described later. Asystem controlling portion 17  the semiconductor
switching element 9, so that t here has therein an operation switch 18, a
display means  is a danger of breaking the element. Especially, when 19, a
synchronous pulse generating means 20 for    a smoothing capacitor 33 is
provided, the total electric generating pulses synchronized with the
commercial  35  charge stored in the smoothing capacitor is dis- power
supply, a door opening and dosing detection  charged, so that the dangers
become particularly means 21 composed of a door switch orthe likewhich
large. Accordingly, a period from the initial start to the is adapted to
open or close through the operative co-  steady-state condition, the on
time of the semicon- operation with the door switch 2, a microcomputer 22,
ductor switching element 9 is required to be made a power-off detecting
means 23, a stop-time detect-  40  shorter than the steady-state condition.
Suppose we ing means 24, a start signal outputting means 25 and  call this
controlling operation a first soft start control. a controlling portion
opening and closing means 26  The first soft start control is required for
the start which is adapted to open or close the feed of the low  when the
resonance capacitor 8 is empty, i.e., at the tension power Into the
inverter controlling circuit 11.  start afterthe poweroff. Thus, the
inverter controlling A low tension power-supply portion 30 is adapted to
45  circuit 11 has a power-off detection inputting portion feed the low
tension power to the inverter controlling  15. When the power-off detection
inputting portion 15 circuit 11 and the system controlling portion 17. The
has inputs, the above described first soft start con- low tension
transformer 27 is connected on its pri-  trolling operation is effected.
mary side with the commercial power supply, is con-   When the inverter
circuit starts its operation to nected on its secondary side with a known
DC con-  50  flow the current to the coil 4a, the voltage Is caused stant
circuit 28 to feed the output to the system con-  even In the heater
winding 4b to start the heating of trolling portion. The powersupply of the
invertercon-  the magnetron 6. The anode current does not flow, trolling
circultisfed, with theoutputof the rectification  because the electron
emission is not effected before circuit 3 being dropped In voltage and made
constant  the heater i heated as closely as to several thousand in voltage
by a resistor 29 and a Zener diode 29' for  55   degrees. This period
requires several seconds. Dur- the feeding operation.
ing this period, a coil 4c is close to approximately no- A first coupling
means 31 couples the power-off  load, so that the load of the inverter
circuit becomes detection inputting portion 15 to the outputofthe pow-
also small. When the semiconductor switching ele- 4    



7                   EP 0 280 100 B1                8 ment 9 is controlled
at such a period as described    cordingly, a timer is required for two
detections. hereinabove for the on time period as is the case dur-  One
embodiment which is free from the above ing the steady-state condition, the
output becomes  described disadvantages in accordance with the excessive,
so that the overload is given to the com-  present invention will be
described hereinafter. In Fig. ponent such as semiconductor switching
element 9,   5   1, as a dropped voltage of the commercial power sup- high
frequency transformer 24 or the like. According-  ply is applied to the
base of the transistor 39, pulses ly, during a period in which the heater
of the magne-  synchronized with the commercial power supply are tron Is
sufficiently heated, such controlling operation  caused in the synchronous
signal line 40 connected astorepress the outputas In the
abovedescribedfirst  with the collector. It is connected with the synchron-
soft start is required. Suppose we call it a second soft  10  ous signal
Input terminal 41 of the microcomputer 22. start. The inverter controlling
circuit 11 has a start in-  Accordingly, the program built In the
microcomputer putting portion 16 for the controlling operation. While  22
detects whether or not the input terminal repeats the inputs are given to
the start inputting portion 16,  the rising or falling at a period of the
given time so as the second soft start controlling operation is adapted  to
detect the power-off of the commercial power sup- to be effected.
15  ply. Fig. 3-1 and Fig. 3-2 show a flow chart in one em- In order to
effect the two soft start controlling op-  bodiment of the present
invention. Fig. 3-1 show a erations, it Is required to form signals which
are given  power-off detecting means 23. to the respective inputs 15 and
16.                    Namely, in Fig. 3-1, the synchronizing signal of The
power-off detecting means is required to de-  the commercial power supply
is inputted (S1) to de- tect the momentary power-off of half the cycle  20
tect either the rising or falling of the commercial power through several
tens of cycles in the commercial pow-  supply (S2 or S3). When eitherof
them cannot detect ersupply. In the conventional embodiment, as shown  the
rising or falling of the synchronizing signal for a in Fig. 2, the
power-off of the conventional power sup-  given time, i.e., before the
value becomes the given ply 1 is to be detected by a capacitor 38 to be
charged  one through the counting up (S4) of the power-off de- through a
diode 35, a discharging circuit of a resistor  25  tecting counter (S5),
the power-off is detected (S6). 34, and a comparator 35. Namely, the output
36 of the  At this time, the power-off detecting signal 43 is out-
comparator 35 is outputted high, while the commer-  putted In the power-off
detecting output portion 42. cial power-off 1 is fed. When the commercial
power  The power-off detecting signal 43 is electrically insu- supply has
stopped, the electric charge of the capac-  lated through a photocoupler 31
and is inputted to an itor 38 is discharged by a discharge resistor 34.
When   30  Invertercontrolling circuit 11 Into the power-off detec- it has
become a given value or lower, the output 36 of  tion inputting portion 15.
the comparator 35 is reversed to show that the power-  Thus, the power-off
of one period or more of the off has been caused.
commercial power supply may be correctly detected. However, it is desirable
for the power-off detect-  Thetime counting atthistime iseffected bythe
power ing means to detect the break off of half the cycle  35  dividing of
the frequency of a reference oscillating cir- through one cycle of the
commercial power supply.  cuit 44 using the crystal of the microcomputer or
the But In the conventional embodiment shown in Fig. 2,  ceramics vibrator,
or by the counting of the execution it is difficult to detect such break
off as described  times of the order. hereinabove because of the varying
factors such as    The step S7 does not mean the power-off, with constant
selection and accuracy of the capacitor 38,  40  the synchronous signals
being Inputted. Accordingly, the discharging resistor 34, and the power
supply vol-  the counter for power-off detection is cleared. tage
variation.                                       The stop time detecting
means 24 detects the Also, it Is necessary to detect whether or not the
stop time of the inverter circuit as described herein- heater of the
magnetron is cold in order to control the  after. In waveform the B during
the power-off, when second soft start. This is required by the detection as
45  the power-off has continued for the given time or to whether or not the
inverter circuit has stopped for  more, i.e., the decision is effected
astowhetheror not a given time, i.e., 0.5 second or more, through the  the
power-off of the time, for which the above descri- time counting operation.
However, two major factors  bed second soft start controlling operation has
to be for causing the operation stop of the inverter circuit  effected,
continues (S8), the long power-off contin- are
50  ued for the given time or more is memorized (S9). (1) the longer
power-off of the commercial power   As the inverter circuit is at stop, the
stopping time supply, and                                     is counted
(S10). (2) the stopping operation because of the unnec-   When the current
is flowing, the waveform C is essary heating operation. Therefore, the
Inverter  executed to decide whether or not the start of the in-
controlling circuit requires a detecting portion for  55   verter circuit
is necessary at the steps S11 and S12. the above described power-off, and a
detecting  The noticeable thing Is that as the microcomputer 23 portion for
detecting that the operation has been  controls the operation switch and
the display portion, stopped although the power-off is notcaused. Ac-  It
may be performed through the reference of all the 5    
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whether the inverter circuit should  touch It in the worst case it may
happen (for example, be operated or stopped because of the reasons ex-
when the surface insulating sheet of the switch is cept for the power-off
or whether or not it is at stop.  broken). In order to prevent the danger
of the electri- Accordingly, the detection in the steps S13 and S14
fication insuch case, the powersupplyto befedtothe may be effected simply
through the reference of the   5   system controlling portion must be
insulated from the inside memories, thus requiring no external compo-
commercial power supply. nents. A start signal outputting portion 25
outputs a  In Fig. 1 which is one embodiment in accordance starting signal
which causes the inverter controlling  with the present invention, the
insulation between the circuit 11 to be effected the second soft start
control-  system controlling portion 17 and the invertercontrol- ling
operation.                               10  ling circuit 11, the major
power supply circuit is re- Bythe S13, thestop ofthegiven time ormore be-
tained by the controlling portion opening and closing cause of the power
off detected, by the S14, the stop  means composed of the first and second
coupling because of the reason except for the power off is de-  means 31
and 32 and a relay, and by the transformer tected, with the starting signal
45 (See Fig. 1) being  27. outputted by the start signal outputting portion
46 In  15  A transformer is not used for the power supply either use,
electric Insulation being provided through  into the inverter controlling
circuit in the low tension the photocoupler 32 for coupling to the starting
input  powersupply portion in the embodiment of Fig. 1, but 16 of the
inverter controlling circuit 11.        the other embodiment using the
transformer will be Also, it is needless to say that the signals 43 and
described with reference to Fig. 4. A first primary 45 are outputted even
atthe starttime of the initial in-  20  winding to be connected with the
commercial power verter circuit after the power supply of the microcom-
supply, a second primary winding to be connected puter has been put to
work.                        with the first DC constant voltage circuit 48a
are pro- As described hereinabove, according to the pres-  vided on the
primary side of the low tension transfor- ent invention, the outputfor the
restarting signal after  mer 46, and the secondary winding 47c to be con-
the stop has been provided within a system control-  25  nected with the
second DC constant voltage circuit ling portion for controlling the start,
completion of the  48b is provided on the secondary side. The output of
heating operation, the construction may be provided  the first constant
voltage circuit 48a is connected with extremely simply even in the
construction of the   the inverter controlling circuit 11, the output of
the whole circuit and the program. Also, as the power-off  second constant
voltage circuit 48b is connected with detecting portion is provided within
the system con-  30  the system controlling portion. Two primary windings
trolling portion, the construction is simple, because it  do not require
the insulation to much. may serve as the counting of the heating time. As
the  The sectional view in one embodiment of the low inverter controlling
circuit does not require a timer  tension transformer 46 is shown in Fig.
5. The insula- ranging to several seconds, it may be integrally   tion is
provided between the first and second primary circuited. Also, parts of
much dispersion such as ca-  35  windings 47a and 47b and the
secondarywinding 47c pacitor or the like is not required for the timer, so
that  by the insulating portion 51 between the primary and the cost is
lower, thus resulting in large effects in the  the secondary of the bobbin
50 provided within the practical use.
core 49 as shown. The powersupply construction of an invertercon-    Also,
the insulation construction of the low ten- trolling circuitand a system
controlling portion 17 with  40  sion transformer 46 is not restricted to
the system the insulation being taken into consideration will be  shown in
Fig. 5. The insulation may be provided be- described hereinafter.
tween both the circuits even by a system of superpos- Returning to Fig. 1,
the inverter controlling circuit  ing and winding the primary and secondary
windings 11 is connected to drive the semiconductor switching  to insulate
the location between both the windings element 9 connected without the
Insulation to the   45  with the Insulating paper. commercial power supply
as described before. Like-    Fig. 6 shows the other embodiment showing the
wise, in order to measure both the end voltages    powersupplyconstruction
between theinvertercon- across the resonance capacitor 8, It is connected
trolling circuit and the system controlling portion. without the insulation
with the commercial powersup-  In Fig. 6, a commercial power supply 58 is
applied ply. Thus, when the ordinaryusertouches the Inverter 50   between
the first connecting terminal 52 and the sec- controlling circuit because
of some reasons, there is  ond connecting terminal 53, of the low tension
trans- adangerof being electrified with respecttothe earth.  former 57
having a primarywinding 55 having thefirst The system controlling portion
17 includes an op-  connecting terminal 52, the second connecting termi-
eration switch 18, a displaying portion 19, and some  nal 53, the third
connecting terminal 54 and the sec- other components accessible to the
ordinary user. Al-  55   ondary winding 56. Between the first connecting
ter- though they are generally Insulated from the charging  minal 52 and
the third connecting terminal 54, the portion of the system controlling
portion through the  commercial power supply 58 is rectified, smoothed
mechanical insulating member, the operator may     and boosted to apply the
high tension upon the high 6    
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oscillator 5. A boost controlling circuit 59  into the high frequency
oscillator 5, but in the partial for controlling the feed power is
connected to feed the  circuit construction view in the other embodiment to
circuit power. The secondary winding 56 is connected  be shown in Fig. 9,
it is constructed of both-wave rec- with the system controlling circuit 60
for controlling  tification, with the Inside construction of the boost the
operation of the whole apparatus to feed the cir-   5   controlling circuit
76 being partially different. It can cuit power.
easily be understood that this is the reason why the An operation switch
information signal 62 from  commercial power supply 58 is not
short-circuited. the operation switch portion 61 of a cooking shaft    As
described hereinabove, in the present inven- switch, a cooking time setting
switch, etc. and the in-  tion, one of the low tension transformers may be
re- formation of the door opening and closing detection   10  duced, thus
resulting in reduced parts space, parts switch 63 of the high frequency
heating apparatus are  cost, while the Insulation between the boost
control- received. The system controlling circuit 80 drives the  ling
circuit and the system controlling circuit is being high tension on and off
control contact point 65 of the  ensured. relay 64 to control on and off
the high tension to be  Also, the low tension transformer shown in Fig. 4,
applied upon the high frequency oscillator 5. Also, at  15  Fig. 5, Fig. 6,
Fig. 7 and Fig. 8 is explained in the the same time, the cooking time, etc.
are displayed on  transformer which is transformed In voltage in the the
display portion 66.                            commercial power supply
frequency, and is clearly Fig. 7 Is a cross-sectional view of the low
tension  the same as the high frequency transformer by the transformer 57.
The insulation is provided between  switching power supply. the primary
winding 55 and thesecondarywinding 56   20  Fig. 10 shows a circuit diagram
of an essential by the insulating portion 69 between the primary and
portion in the other embodiment of the present inven- the secondary of the
bobbin 68 provided within the  tion. The output of the rectifying circuit 3
is connected core 67 as shown.                                  to the
resonance capacitor through the filter circuit 81 Accordingly, the system
controlling circuit 60 is  and is also connected with a resistor 77 and a
photo- insulated from the boost controlling circuit 59 by the   25  diode
78. The photodiode 78, together with the photo- insulation construction
between the relay 64, and the  transistor 80, constitutes a photocoupler
79. One end primary and the secondary of the low tension trans-  of the
photo-transistor 80 is connected with one input former 57, and Is insulated
also from the commercial  terminal K1 (82) of the microcomputer 22. Under
this power supply 58.                                   construction, the
contact point of the door switch 2a Also, the insulation construction of
the low ten-  30  is dosed with the door being closed, the output vol- sion
transformer 57 is not restricted to the system  tage between the
rectification diode 3 and the shown In Fig. 6, with the insulation being
provided be-  smoothing capacitor 33 becomes approximately DC tween both
the circuits even in the system of insulat-  142V. This voltage is normally
applied upon a series ing in between both the windings with the insulating
circuit of a high frequency transformer 4, a semicon- paper through the
superposing and winding opera-  35  ductor switching element 9, a resistor
77 and a pho- tions of the primary and secondary windings.       todiode
78. Fig. 8 is a diagram showing one portion of a circuit  When the door is
opened, the contact point of the construction used in a high frequency
heating appa-  door switch 2a is opened to interrupt the power feed- ratus
in the second embodiment, wherein the con-   ing operation to the DC power
supply of the rectifica- necting terminal of the primary winding is
different in  40  tion diode 3 and the smoothing capacitor 8, so thatthe
construction from that in the embodiment of Fig. 6.  voltage of the DC
power supply becomes OV after As shown, the commercial power 58 is applied
several tens millisecond. As a result, the current to the between the first
connecting terminal 70 and the sec-  photodiode 78 does not flow. ond
connecting terminal 71 of a low tension transfor-  Changes in the current
flowing to the photodlode mer 75 having a primary winding 73 having the
first  45  78 through the door opening or dosing condition are connecting
terminal 70, the second connecting termi-  detected by a photo-transistor
80 so as to input the "1" nal 71, the third connecting terminal 72, and the
low  or "0" signal to the door signal input terminal K1 (82) tension
transformer 75 having the secondary winding  of a microcomputer 22 for
controlling the cooking op- 74. The circuit power is fed into the boost
controlling  eration. circuit 59 from between the first connecting terminal
50  A take-in decision processing procedure within 70 and the third
connecting terminal 72, and the cir-  the microcomputer 22 of such a door
signal as here- cuit power Is fed into the system controlling circuit 60
Inabove described will be described hereinafter. from the secondary
winding.                            Referring to Fig. 11, the microcomputer
K1 input Even in the embodiment of Fig. 18, the operation  B becomes from
"L" (low) to "H" (high) in level when similar to that in the embodiment of
Fig. 6 is per-  55  the door condition A changes from the dose to the
formed.                                            open. The input signal
is once latched Into the micro- In the embodimentof Fig. 6, the commercial
pow-  computer and waits for the rising timing of the power er supply 58 is
rectified in half-wave to feed the power  supply dock waveform D made of
the AC power sup- 7    



13                  EP 0 280 100 B1                    14 ply C for the
processing in the program within the mi-  switch 2b is also adapted to
selectively initiate and in- crocomputer, so that the recognizing condition
E of  terrupt thesupply of the powerto the inverter control- the
microcomputer becomes the open in door from     ling circuit 11. This is a
safety measure of cutting off the close.
the powersupply bythe dooropening if anything goes The processing procedure
is completely the   5   wrong with the Inverter controlling circuit. same
even. when the door is closed from the open.      A major circuit relay 84
to be driven by the output The microcomputer K1 input signal B is once
latched  83 of the microcomputer selectively opens and doses and is
processed in synchronous relation with the ris-  the major power supply
circuit. Thus, the above de- ing of the powersupply clockwaveform D.
According-  scription has an effect of preventing the troubles ly, when the
inputs are provided because of the mo-  10  caused by the faults of the
Inverter controlling circuit. mentary power-off from the AC power supply B
in        As is clear from the foregoing description, ao- spite of the door
condition Aclosed, the microcomput-  cording to a high frequency heating
apparatus using er K1 input C becomes in level "H" (high) from "L"  an
inverter circuit as a boost power supply of the high (low) with the door
being closed, so that the things  frequency oscillator, the precise
measurement of the change as if the door is opened. However, as descri-  15
power-off detection and the operation stop time may bed hereinabove, this
is a system of processing for  be effected, so that the semiconductor
switching ele- the first time at the rising timing of the power supply
ment may be easily protected. Also, insulation be- clock waveform D, with
the signal being once latched  tween a system controlling portion for
controlling the into the microcomputer, the recognizing condition E of
operation switch and the inverter controlling circuit the microcomputer
remains closed in door unless the   20  connected with the commercial power
supply may be power supply clock is inputted because of the mo-
retained, thus resulting in extremely high safety. Fur- mentary power-off.
thermore, as the cut-off of the major power supply cir- A system is
provided of latching the signals once  cuit and the opening and closing
detection of the door from the photo-transistorso as to process atthe take-
in the system controlling portion may be effected by in timing of the power
supply clock, so that the error  25  one doorswitch only, the price is
lower and the opera- action at the momentary power-off time may be re-
tional property is superior. In addition, the opening moved.
and closing means of the major power supply circuit Also, in the above
description, the embodiment  is provided in the system controlling portion
to im- for processing with a program by the use of the micro-  prove the
safety. computer is described. Naturally, the construction   30 may be made
even in terms of the hardware by the use of sample-hold circuit and so on,
instead of the  Claims microcomputer. According to the present invention,
the following  1. A high frequency heating apparatus comprising a effects
are provided in the door signal taking-in con-  35  magnetron (6), a
rectification power supply (3) struction of a high frequency heating
apparatus pro-   for feeding a DC current, a high frequency trans- vided
with an invertertype high frequency powersup-    former connected with the
rectification power ply.
supply (3), a semiconductorswitching element (9) 1) Considering the fact
that a constant voltage is  located between the high frequency transformer
applied upon one end of the high frequency   40     (4) and the
rectification power supply (3) to be transformeronly at the door closure,
but is not ap-  turned on and off to feed high frequency current plied at
the door opening, the changes are detect-  to the high frequency
transformer (4), ed by the photo-transistor so as to be served as
characterized by further comprising a door signal switch. Thus, the door
signal switch  a resonance capacitor (8) connected in parallel is removed,
thus resulting in considerable reduc-  45  onto the primary side (4a) of
the high frequency tion in cost as the whole heating apparatus.
transformer (4) and the rectification power sup- 2) As the door signal
switch having a mechanical    ply (3), contact-point mechanism is removed,
the opera-      an oscillating circuit (20) producing pulses syn- tional
property at the opening and closing opera-   chronised with the oscillation
of the commercial tions of the door is simplified, thus improving the   50
power source (1) value of the commodity.                             and an
inverter controlling circuit (11) which gen- 3) A system of effecting the
processing operation   erates a driving signal for causing the semicon-
through the synchronous operation of the proc-      ductor switching
element (9) to be turned on and essing of the photo-transistor output
signals with  off and has inputs (15, 16) to allow for protective the
power-supply clock waveforms may improve  55    operation of the
semiconductor switching ele- the reliability and safety of the operation at
the  ment (9), either when the commercial power momentary stop.
source (1) has been disconnected for more than Also, in the embodiment of
Fig. 10, the door        a first given time so that the resonance capacitor
13                  EP 0 280 100 B1                    *   C   L  M   S
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ply C for the processing in the program within the mi-  switch 2b is also
adapted to selectively initiate and in- crocomputer, so that the
recognizing condition E of  terrupt the supply of the power to the inverter
control- the microcomputer becomes the open in door from    ling circuit
11. This is a safety measure of cutting off the close.
the powersupply by the dooropening if anything goes The processing
procedure is completely the   5   wrong with the inverter controlling
circuit. same even. when the door is closed from the open.     A major
circuit relay 84 to be driven by the output The microcomputer K1 input
signal B is once latched  83 of the microcomputer selectively opens and
doses and is processed in synchronous relation with the rii-  the major
power supply circuit. Thus, the above de- ing of the power supply clock
waveform D. According-  scription has an effect of preventing the troubles
ly, when the inputs are provided because of the mo-  10  caused by the
faults of the inverter controlling circuit. mentary power-off from the AC
power supply B in       As is clear from the foregoing description, ac-
spite of the door condition Aclosed, the microcomput-  cording to a high
frequency heating apparatus using er K1 input C becomes in level "H"(high)
from "L"  an invertercircuitas a boost powersupplyof the high (low) with
the door being closed, so that the things  frequency oscillator, the
precise measurement of the change as if the door is opened. However, as
descri-  15  power-off detection and the operation stop time may bed
hereinabove, this is a system of processing for  be effected, so that the
semiconductor switching ele- the first time at the rising timing of the
power supply  ment may be easily protected. Also, Insulation be- clock
waveform D, with the signal being once latched  tween a system controlling
portion for controlling the into the microcomputer, the recognizing
condition E of  operation switch and the inverter controlling circuit the
microcomputer remains dosed in door unless the   20  connected with the
commercial power supply may be power supply dock is inputted because of the
mo-  retained, thus resulting in extremely high safety. Fur- mentary
power-off.                                 thermore, as the cut-off of the
major power supply cir- A system is provided of latching the signals once
cuit and the opening and closing detection of the door from the
photo-transistorso as to process at the take-  in the system controlling
portion may be effected by in timing of the power supply clock, so that the
error  25  one door switch only, the price is lower and the opera- action
at the momentary power-off time may be re-  tional property is superior. In
addition, the opening moved.
and dosing means of the major power supply circuit Also, in the above
description, the embodiment  is provided in the system controlling portion
to Im- for processing with a program by the use of the micro-  prove the
safety. computer is described. Naturally, the construction   30 may be made
even in terms of the hardware by the use of sample-hold circuit and so on,
instead of the  Claims microcomputer. According to the present Invention,
the following  1. A high frequency heating apparatus comprising a effects
are provided in the door signal taking-in con-  35  magnetron (6), a
rectification power supply (3) struction of a high frequency heating
apparatus pro-  for feeding a DC current, a high frequency trans- vided
with an invertertype high frequency power sup-  former connected with the
rectification power ply.
supply (3), a semiconductorswitching element (9) 1) Considering the fact
that a constant voltage is  located between the high frequency transformer
applied upon one end of the high frequency   40    (4) and the
rectification power supply (3) to be transformer only at the door closure,
but is notap-     turned on and off to feed high frequency current plied
atthe dooropening, the changes are detect-  to the high frequency
transformer (4), ed by the photo-transistor so as to be served as
characterized by further comprising a door signal switch. Thus, the door
signal switch  a resonance capacitor (8) connected in parallel is removed,
thus resulting in considerable reduc-  45  onto the primary side (4a) of
the high frequency tion in cost as the whole heating apparatus.
transformer (4) and the rectification power sup- 2) As the door signal
switch having a mechanical   ply (3), contact-point mechanism is removed,
the opera-     an oscillating circuit (20) producing pulses syn- tional
property at the opening and closing opera-  chronised with the oscillation
of the commercial tions of the door is simplified, thus improving the   so
power source (1) value of the commodity.                            and an
Inverter controlling circuit (11) which gen- 3) Asystem of effecting the
processing operation   erates a driving signal for causing the semicon-
through the synchronous operation of the proc-     ductor switching element
(9) to be turned on and essing of the photo-transistor output signals with
off and has inputs (15, 16) to allow for protective the power-supply dock
waveforms may improve  55    operation of the semiconductor switching ele-
the reliability and safety of the operation at the  ment (9), either when
the commercial power momentary stop.
source (1) has been disconnected for more than Also, in the embodiment of
Fig. 10, the door       a first given time so that the resonance capacitor
15                  EP 0 280 100 B1                    16        *   C   L
M    S   * (8) is supposed to be discharged or when the    7. A high
frequency heating apparatus in accor- 



semiconductor switching element has been           dance with claim 6,
characterized in that a barrier switched off for more than a second given
time so  (51) of an insulating material is provided between that the heater
of the magnetron (6) is supposed   the first winding (47a) of a low voltage
transfor- to have cooled down, and a system controlling   5  mer (47) and
the third winding (47c) thereof. portion (17) being connected to the inputs
(15, 16) of the inverter controlling circuit (11) to allow  8. A high
frequency heating apparatus in accor- for the choice of the proper
protective operation  dance with claim 6, characterized in that the first
pattern, the oscillating circuit (20) being connect-  winding (55; 73) of
the low voltage transformer ed to the system controlling portion (17) to
allow   10  (57; 75) is connected with the second winding for detection of
the presence or absence of con-   (55) thereof, and the third winding (56;
74) is in- nection to the commercial power source (1)         sulated from
the first and second windings (56; through counting of the pulses.
73). 2. A high frequency heating apparatus in accor-  15  9. A high
frequency heating apparatus in accor- dance with claim 1, characterized by
dance with any one of claims 1 to 8, a doorswitch (2; 2a, b) which
operatively cooper-  characterized by an operation switch (18) for in- ates
with the opening and closing of the door of   structing the heating start
by a user. a heating chamber to cut off the output of the power supply (1,
3) when the door (2; 2a, b) has  20 been opened, and
Patentanspruche a door opening and closing detection means (21; 77,78,79)
for detecting the presence or absence  1. Hochfrequenz-Heizapparat, mit
elnem Magne- of the output of the power supply (1, 3) to detect  tron (6),
einem Gleichrichter-Netzteil (3) zum Ein- the opening and losing of the
door switch (2a, b).  25  speisen elnes Gleichstromes, elnem an des
Gleichrichter-Netztell  (3)  angeschlossenen 3. A high frequency heating
apparatus in accor-        Hochfrequenz-Transformator, einem zwischen dance
with claim 2, characterized in that the door  daem
Hochfrequenz-Transformator (4) und dem opening and closing detection means
(77,78,79)     Gleichrichter-Netzteil (3) angeordneten Halblel- is composed
of a series resistor (77) and a pho-  30  ter-Schaltelement (9), welches
zum Einspeisen todiode (78) connected in parallel to the output of
hochfrequenten Stromes In den Hochfrequenz- the power supply (1, 3).
Transformator (4) ein- und ausgeschaltst wird, gekennzelchnet durch 4. A
high frequency heating apparatus in accor-       einen Resonanz-Kondensator
(8), welcher paral- dance with claim 1 or 2,                   35     lel
an die Primfirseite (4a) des Hochfrequenz- characterized in that the system
controlling por-  Transformators (4) und das Gleichrichter-Netz- tion (17)
is adapted to have a microcomputer(22)  teil (3) angeschlossen lst, of a
stored program system for sequentially exe-   elne Oszillator-Schaltung
(20), welche Impulse outing a stored instruction therein.
erzeugt die mit den Schwingungen des Netztel- 40     lea (1) synchronisiert
sind, 5.  A high frequency heating apparatus in accor-       und eine
Wechselrichtersteuerschaltung (11), dance with any one of claims 1 to 3,
welche ein Treibersignal zum Einschalten und characterized in that a
coupling means (31) for    Ausschalten des Halbleiter-Schaltelementes (9)
coupling the power-off detection output (15) is    erzeugt und Einginge
(15, 16) aufweist, um el- provided between the system controlling portion
45  nen sicheren Betrieb des Halbleiter-Schaltele- (17) and the Inverter
controlling circuit (11), the  mentes (9) zu ermoglichen, entweder wenn das
coupling means (31) being composed of a photo-     Netzteil (1) fur mehr
als sine erste vorgegebene coupler.
Zeit abgetrennt wurde, so daa der Resonanz- Kondensator (8) vermutllch
entladen wird, oder 6. A high frequency heating apparatus in accor-  50
wenn das Halbleiter-Schaltelement far mehr als dance with any one of claims
1 to 4,               eine zweite vorgegebeneZeit abgeschaltetist, so
characterized by a low voltage transformer (27;    daB die Heizung des
Magnetrons (6) vermutlich 57; 75) composed of a first winding (47a; 55; 73)
abgekfhit wird, connected with anAC powersupply(1; 58), asec-      und
durch ond winding (47b; 55, 73) connected with the in-  55  sin
System-Steuertell (17), welches an die Emn- verter controlling circuit (11)
and a third winding  gange (15, 16) der Wechselrichtersteuerschal- (47c;
56; 74) connected with the system control-  tung (11) angeschlossen ist, um
die Auswahl des ling circuit (17; 60).
geeignestn Schutz-Betriebsmusters zu ermogli- 9    17                 EP 0
280 100 B1                 18    *   C   L  M  S    * chen, wobel die
Oszillator-Schaltung (20) an das  (51) aus einem Isolationsmaterial
zwischen der System-Steuerteil (17) angeschlossen tat, um die  eraten
Wicklung (47a) eines Niederspannungs- 



Erfassung des Vorhandenseins oder der Abwe-       transformators (47) und
dessen dritter Wicidung senheit der Verbindung zu dem Netzteil (1) wah-
(47c) vorgesehen lst. . ~   rend des Zahlens der Impulse zu erm8glichen.
5 8. Hochfrequenz-Heizapparat nach Anspruch 6, 2. Hochfrequenz-Heizapparat
nach Anspruch 1,          dadurch gekennzelchnet, daB die erste Wicidung
gekennziichnet durch                              (55; 73) des
Niederspannungstransformators einen TOrschaltir (2; 2a, b), weicher Im
Betrieb  (57; 75) an dessen zweite Wickdung (55) ange- mitdem Offnen und
Schleen derTareinerHeiz-  10   schlossen ist, und dal&diedritte Wicdung
(56; 74) kammer zusammenwirkt, um das Ausgangssi-          gegen die erste
und zweite Wicldung (56; 73) Iso- gnal des Netzteiles (1, 3) zu
unterbrechen, wenn  liert ist. die TOr (2; 2a, b) geoffnet wurdi, und ein
Tur-Offnungs- und SchlieBungs-Erfassungs-  9. Hochfrequenz-Heizapparat nach
einern der An- mitteil (21; 77,78,79) zurn Erfassen des Vorhan-  15
spruche I bis 8, denseins oder der Abwesenheit des Ausgangesi-
gekennzeichnet durch einen Betatigungsschaltbr gnales des Netztelles (1, 3)
zum Erfassen der     (18) zum Auslosen des Heizbeginns durch einen 6ffnung
oder der Schliefung des Trirschalters     Benutzer. (2a, b). 20 Y<     3.
Hochfrequenz-Heizapparat nach Anspruch 2,       Revendlcations dadurch
gekennzeichnet, daB das Tfir-Offnungs- und Schlie~ungs-Erfassungsmittal
(77, 78, 79)  1. Dispositif de chauffage A haute frequence aus einem
Serienwiderstand (77) und einer Foto-   comprenant un magnetron (6), une
alilmentation diode (78) gebildet sind, die parallel zurn Aus-  25  de
puissance redress6e (3) pour fournir un cou- gang des Netztells (1, 3)
angeschlossen sind.     rant D.C., un transformateur A haute fr6quence (4)
raccorde A I'alimentation de puissance re- 4. Hochfrequenz-Heizapparat nach
Anspruch I           dress6e (3), un 6l6ment de commutation a semi- oder 2,
conducteur (9) situ6 entre Is transformatbur hau- dadurch gekennzeichnit,
daB das Systemsteuer-  30  te frequence (4) et I'alimentation de puissance
till (17) einen Mikrocomputbr (22) eines gespei-  redressee (3) pour etre
activ6 et coupe afin de cherten Programmsystems zurn sequentiellen
fournir un courant A haute fr6quence au transfor- Abarbeiten der darin
abgelogten Befehle enthilt.  mateur a haute fr6quence (4); dispositif
caract6dis6 en ce qu'il comprend 5. Hochfrequenz-Heizapparat nach elnem der
An-  35    de plus: sprOche 1 bis 3,                                     -
un condensatbur de resonance (8) monte dadurch gekennzelchnet, daB ein
Kopplungsmit-          en parallele sur le coti primaire (4a) du tel (31)
zum Koppeln des Spannungsabschalter-         transformatburA haute
fr6quence (4) et sur fassungsausganges (15) zwischen dem System-
I'alimentation de puissance redross6e (3); steuerteil (17) und der
Wechselrichtbrsteuer-  40    - un circuit oscillant (20) produisant des Im-
schaltung (11) vorgesehen ist, wobei das Kopp-         pulsions
synchronisees avec l'oscellatinn lungsmlttel (31) aus einem Optokoppler
gebildet        de la source de puissance du commerce ist.
(1); et - un circuit de commande d'inverseur (11) g6- 6.
Hochfrequenz-Helzapparat nach einem der An-  45        n6rant un signal
d'activation pour provo- sprOche 1 bis 4,
quer I'activation et la coupure de I'element gekennzeichnet durch einen
Niederspannungs-            de commutation A semi-conducteur (9) et
transformator (27; 57; 75), geblildet aus einer er-    possedant des
entrees (15, 16) pour per- stn Wicidung (47a; 55; 73), die an eine Wechael-
mettre une op6ration de protection de I'e1l- spannungsquelle (1; 58)
angeschlossen ist, einer  50   ment de commutation A semi-conducteur
zweiten Wicidung (47b; 55, 73), die an die Wech-       soit lorsque la
source de puissance du selrichtersteuerschaltung (11) angeschlossen
commerce (1) est d6connect6e pendant un ist, und einer dritten Wicldung
(47c; 58; 74), wel-   temps plus long qu'un premiertemps donne che an die
Systemsteuerachaltung (17; 60) ange-        de teile facon quo le
condensateur de reso- schlossen !bt.                            55
nance (8) eat suppose so decharger, soit lorsque l'element de conmutation A
semi- 7. Hochfrequenz-Heizapparat nach Anspruch 6,              conducteur
(9) eat coupe pendant un temps dadurch gekennzeichnet, daB eine
Sperrschicht          plus long qu'un second temps donne de tel- 10    19
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chauffage du magnetron (6)    A.C. (1; 58), d'un second enroulement (47b;
55; est suppose s'etre refroidi, et une partle de  73) raooorde au circuit
de commando d'invarseur 



commando du systbme (17) 6tant raccor-        (11) et d'un troisibme
enroulement (47c, 58, 74) deo aux entreas (15, 16) du circuit de
raccorde au circuit de commando du systema commando d'inverseur (11) pour
permettre   5  (17; 60). Ie choix de la configuration correcte de
l'operation de protection, le circuit oscillant  7. Dispositif de chauffage
a hauta frequence selon (20) tant raccord6 & la partie de comman-     la
revendicatbon 6, caracterise en ce qu'une dedu systbme (17) pour permettre
laditeo-     barribre (51) en un materiau isolant est prevue tion de la
presence ou de l'absence de la  10  entre Is premier enroulement (47a) d'un
transfor- connexion A la source de puissance du         mateur basse
tension (47) et son troisieme en- commerce (1) via le decompte des impul-
roulement (47c). sions. 8. Dispositif de chauffage a haute frequence selon
2. Dispositif de chauffage A haute frequence selon   15  la revendication
6, caracterise en co quo le pre- la revendicatlon 1, caracterise par:
mier enroulement (55; 73) du transformateur A - un commutateur de porte (2;
2a, b) coope-     basse tension (57,75) eat racoorde A son second rant avec
l'ouverture et la fermeture de la   enroulement (55) et en ce quo le
troisibme enrou- porte d'une chambre de chauffage pour         lement (56;
74) est iso16 des premier at second couper la sortie de l'alimentation de
puis-  20  enroulements (55; 73). sance (1,3) lorsque le commutateurde por-
to (2; 2a, b) est ouvert; et               9. Dispositif de chauffage A
haute fr6quence selon - un moyen de dteoction d'ouverture et de
quelconque des revendications I A 8, caract6rise fermeture de porte (21;
77,78,79) pourde-     par un commutateur d'opiration(18) pour indi- tecter
la presence ou l'absence de la sortie  25  quer Is debut du chauffage par
un utilisateur. de I'alimentation de puissance (1, 3) pour detecter
l'ouverture et la fermeture du commutetaur de ports (2a, b). 3. Dispositlf
de chauffage A haute frequenoe selon   30 la revendication 2, caracterise
en ce quo le moyen de ditection d'ouverture et de fermeture de la porte
(77,78,79) eat constitue d'une resis- tance en serie (77) et d'une
photodiode (78) mon- tWas en parallble sur la sortie de I'alimentation de
35 puissance (1, 3). 4. Dispositif de chauffage A haute frequence selon la
revendicaion 1 ou 2, caracterise en ce que la partie de commando du systeme
(17) est prevue   40 munis d'un microprocesseur (22) d'un systbme A
stockage de programme pour executer, de fagon sequentielle,, une
instruction stockee. 5. Dispositif de chauffage A haute frequence selon
45 l'une quelconque des revendications I A 3, carac- terise en ce qu'un
moyen de couplage (31) pour coupler la sortie de ditection de coupure de
puis- sanoe (15) eat prevu entre la partie de comman- de du systeme (17) et
le circult de commando   50 d'inverseur (11), le moyen de couplage (31)
etant compose d'un photocoupleur. 6. Dispositif de chauffage A haute
frequence selon quelconque des revendications 1 A 4, caracterise  55 par un
transformatour A basse tension (27; 57; 75) compose d'un premier
enroulement (47a; 55; 73) raccordi A uno alimentation de puissance 11    


