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@ High frequency heating apparatus.

@) A wave guide tube (12) is integrally attached to
the outer surface of a side wall (4a) of an oven
casing (4) while extending across an excitation ap-
erture (7) within the range from the upper end to the
lower end of the oven casing (4) in the substantially
vertical direction. A high voltage transformer (10} is
installed on the bottom plate (1a) of a housing (1} on
the instrument chamber (6) side opposite to the

wave guide tube (12) such that it is located outside
of the lower part of the wave guide tube (12). A
height of part of the wave guide tube (12) arranged
opposite to the high voltage transformer (10) is
dimensioned much smaller than a height of the
remaining part of the wave guide tube (12), whereby
the wave guide tube (12) has a sufficiently long
length.
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The present invention relates generally to a
high frequency heating apparatus that is called a
microwave oven. More particularly, the present in-
vention relates to a high frequency heating appara-
tus including a magnetron wherein a microwave
generated by an antenna of the magnetron with a
high frequency can effectively be conducied to the
interior of a heating chamber through a wave guide
tube having an improved structure.

To facilitate understanding of the present in-
vention, a typical conventional high frequency heat-
ing apparatus (hereinafter referred to simply as an
apparatus) will briefly be described below with ref-
erence to Fig. 3. As shown in the drawing, an oven
casing 4 is arranged in the interior of a housing 1
and an instrument chamber 6 is installed on one
side (right-hand side in the shown case) of the
oven casing 4. The oven casing 4 is formed with
an excitation aperture 7 on a side wall 4a of the
oven casing 4 on the instrument chamber 6 side.

A wave guide tube 8 is integrated with the side
wall 4a of the oven casing 4 while extending across
the excitation aperture 7. In addition, a magnetron
9 is arranged at the position substantially cor-
responding to the uppermost end of the wave
guide fube 8 such that an antenna 9a of the mag-
netron 9 is protruded into the interior of the wave
guide tube 8. Further, a high voltage transformer
10 is installed on a bottom plate 1a of the housing
1 on the instrument chamber 6 side. As is apparent
from the drawing, the transformer 10 is located
below the wave guide tube 8 and the magnetron 9.
A vibration proof rubber 11 is interposed between
the transformer 10 and the side wall 4a of the oven
casing 4 so as to absorb vibrations of the side wall
4a of the oven casing 4 induced by a leakage flux
appearing instantaneously when the transformer 19
is activated by an electric current.

When a cooking operation is performed with
the conventional apparatus as consfructed in the
above-described manner, the magnetron 9 is ac-
tivated by an electric current to generate a micro-
wave having a high frequency with the aid of an
antenna 9a. Then, the microwave is conducted to
the interior of the heating chamber 5 via the wave
guide tube 8 and the excitation aperture 7, where-
by a food W to be cooked is heated in the heating
chamber 5.

However, with respect to the conventional ap-
paratus, since the wave guide tube 8 is arranged in
the space above the transformer 10, the wave
guide tube 8 can not be constructed with a suffi-
ciently long distance in the direction of propagation
of the microwave. This leads to the result that the
lower end of the wave guide tube 8 substantially
coincides with the lower edge of the excitation
aperture 7. For this reason, it is difficult to obtain
proper impedance matching between the heating
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chamber 5 and the wave guide tube 8 and more-
over there is a possibility that electric discharge
occurs at the antenna 9a of the magnetron 9. In
addition, since the transformer 10 is installed di-
rectly opposite to the side wall 4a of the oven
casing 4, the apparatus can not avoid vibrations
induced by repeated magnetic pulling and pushing
of the side wall 4a of the oven casing 4 due to the
leakage flux appearing instantaneously when the
transformer 10 is activated by an electric current.
Therefore, the vibration proof rubber 11 should be
interposed between the transformer 10 and the
side wall 4a of the oven casing 4 so as to absorb
the vibrations.

The present invention has been made with the
foregoing background in mind.

An object of the present invention is to provide
a high frequency heating apparatus which assures
that proper impedance matching can easily be
obtained between a heating chamber and a wave
guide tube.

Another object of the present invention is to
provide a high frequency heating apparatus which
assures that an occurrence of vibration of the side
wall of an oven casing due to a leakage flux ap-
pearing instantaneously when a high voltage trans-
former is activated by an electric current can reli-
ably be prevented without any necessity for inter-
posing a vibration proof rubber between the trans-
former and the side wall of the oven casing.

To accomplish the above objects, the present
invention provides a high frequency heating ap-
paratus including an oven casing of which interior
serves as a heating chamber, the oven casing
being formed with an excitation aperture on a side
wall thereof, and a wave guide tube integrated with
the side wall of the oven casing while extending
across the excitation aperture, wherein the appara-
tus is characterized in that the wave guide tube is
integrally attached to the outer surface of the side
wall of the oven casing within the range from the
upper end to the lower end of the oven casing and
that a high voltage transformer is installed on the
bottom plate of a housing opposite to the wave
guide tube such that it is located outside of the
lower end part of the wave guide tube.

According to the present invention, the wave
guide tube is integrally attached to the side wall of
the oven casing while extending across the excita-
tion aperture within the range from the upper end
to the lower end of the oven casing. With this
construction, a sufficiently long distance can be
assured within the range from the excitation ap-
erture to the lower end of the wave guide tube with
the result that proper impedance matching can
easily be obtained between the heating chamber
and the wave guide tube. In addition, since a part
of the wave guide tube is fixedly attached to the
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side wall of the oven casing in the region opposite
to the high voltage transformer, the side wall of the
oven casing is reinforced with the wave guide tube.
This leads to the result that an occurrence of
vibration of the oven casing due to a leakage flux
appearing instantaneously when the transformer is
activated by an electric current can be prevented
reliably. Further, an assembling operation can easi-
ly be performed without any necessity for interpos-
ing a vibration proof rubber between the trans-
former and the oven casing. Consequently, a num-
ber of high frequency heating apparatuses can be
fabricated on mass production line at a reduced
cost.

Other objects, features and advantages of the
present invention will become apparent from read-
ing of the following description which has been
made in conjunction with the accompanying draw-
ings.

The present invention is illustrated in the fol-
lowing drawings.

Fig. 1 is a sectional front view of a high fre-
quency heating apparatus in accordance with an
embodiment of the present invention.

Fig. 2 is a perspective view which shows an
appearance of the high frequency heating appara-
tus in Fig. 1

Fig. 3 is a sectional front view of a conventional
high frequency heating apparatus.

Now, the present invention will be described in
detail hereinafter with reference to the accompany-
ing drawings which illustrates a high frequency
heating apparatus (hereinafter referred to simply as
an apparatus) in accordance with an embodiment
of the present invention.

In Fig. 1 and Fig. 2, reference numeral 1 des-
ignates a housing which is constructed in the box-
shaped configuration. An opening/closing door 2
and an confrol panel 3 are arranged on the front
surface of the housing 1. In addition, an oven
casing 4 is arranged in the housing 1 so as to allow
the interior of the oven casing 4 to serve as a
heating chamber 5. The housing 1 includes an
instrument chamber 6 on one side (right-hand side
in the shown case) of the housing 1 The oven
casing 4 is formed with an excitation aperture 7 on
a side wall 4a of the oven casing 4 on the instru-
ment chamber 6 side.

A wave guide tube 12 is integrated with the
side wall 4a of the oven casing 4 while extending
across the excitation aperture 7 within the range
from the upper and to the lower end of the oven
casing 4 in the substantially vertical direction. Fur-
ther, the apparatus is provided with a magnetron 9
at the position in the vicinity of the upper end 12a
of the wave guide tube 12 such that an antenna 9a
of the magnetron 9 is protruded into the interior of
the wave guide tube 12 to generate a microwave
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having a high frequency.

A vertical distance as measured from the cen-
ter of the anienna 9a to the lower end 12b of the
wave guide tube 12 is represented by D. According
to the present invention, this vertical distance D
can be dimensioned longer than the vertical dis-
tance d of the conventional apparatus which has
been described above with reference to Fig. 3. In
practice, the dimenioning of the vertical distance D
in that way makes it easier to obtain proper imped-
ance matching between the heating chamber 5 and
the wave guide tube 12 by adequately adjusting
the vertical distance D.

A high voltage transformer 10 is mounted on a
bottom plate 1a of the housing 1 in the spaced
relationship relative to the lower end 12b of the
wave guide tube 12 with a certain distance there-
between. A height h of the wave guide tube 12 at
the lower end 12b thereof is dimensioned smaller
than a height H of the same at the upper end 12a,
as shown in Fig. 1.

As described above, according to the present
invention, the wave guide tube 12 is integrated with
the side wall 4a of the oven casing 4 while extend-
ing across the excitation aperture 7 and a vertical
distance as measured from the center of the ex-
citation aperture 7 to the lower end 12b of the wave
guide tube 12 is dimensioned sufficiently long.
Thus, the construction of the apparatus as men-
tioned above makes it easier to obtain proper im-
pedance matching between the heating chamber 5
and the wave guide tube 8. In addition, since the
wave guide tube 12 is integrated with the side wall
4a in that way, this assures that vibrations of the
side wall 4a of the oven casing 4 induced by a
leakage flux appearing instantaneously when the
transformer 10 is activated by an electric current
can reliably be absorbed by the apparatus.

While the present invention has been de-
scribed above with respect to a single preferred
embodiment, it should of course be understood
that the present invention should not be limited
only to this but various changes or modifications
may be made without departure from the scope of
the invention as defined by the appended claims.

Claims

1. A high frequency heating apparatus including
an oven casing (4) of which interior serves as a
heating chamber (5), the oven casing (4} being
formed with an excitation aperture (7) on a side
wall (4a) thereof, and a wave guide tube (12)
integrated with the side wall (4a) of the oven
casing (4) while extending across the excitation
aperture (7), characterized in that the wave
guide tube (12) is integrally attached to the
outer surface of the side wall (4a) of the oven
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casing (4) within the range from the upper end

to the lower end of the oven casing (4) and

that a high voltage transformer (10) is installed

on the bottom plate (1a) of a housing (1)
opposite to the wave guide tube (12) such that 5
it is located outside of the lower end part of

the wave guide tube (12).

A high frequency heating apparatus as claimed
in claim 1, characterized in that the wave guide 10
tube (12) extends in the substantially vertical
direction within the range from the upper end
to the lower end of the side wall (4a) of the
oven casing (4).

15
A high frequency heating apparatus as claimed
in claim 1, characterized in that a height of part
of the wave guide tube (12) arranged opposite
to the high voltage transformer (10) is dimen-
sioned much smaller than a height of the re- 20
maining part of the wave guide tube (12).
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