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(54) High frequency heating apparatus

(57) A high frequency heating apparatus includes a
switch attachment member for mounting switches, a
switch operating member rotatably installed at the
switch attachment member and a stopper for regulating
the rotation of the switch operating member. The switch
attachment member has a hole for accommodating
therein a hook of a door key and a portion thereof func-
tions to cover at least one switch.
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Description

[0001] The present invention relates to a high fre-
quency heating apparatus; and more particularly, to an
attachment structure and an operational mechanism of
switches being operated in response to closing and
opening of a door thereof.
[0002] In general, a high frequency heating apparatus
such as a microwave oven is provided with a switch at-
tachment mechanism having a plurality of safety switch-
es for stopping to generate a high frequency wave when
a door of a heating chamber is opened. An attachment
structure and an operational mechanism of the switch
become complicated to provide a shielding protecting it
from foreign subjects, e.g., dust and the like, and a safe-
ty mechanism securing a reliable operation of the appa-
ratus by preventing a malfunction caused by a user's
mistake.
[0003] Referring to Fig. 11, there is shown a first prior
art switch attachment mechanism disclosed in Japa-
nese Patent Laid-Open Publication No. 2000-156283.
As shown, the first prior art switch attachment mecha-
nism includes three switches 23, 24, 25; upper and low-
er hooks 27A, 27B; and three switch operating members
26A, 26B, 26C. Switches 23, 24, 25 are operated by re-
spective corresponding switch operating members 26A,
26B, 26C rotated by hooks 27A, 27B. The structure of
the first prior art switch attachment mechanism is rather
complex and it takes time and skill to assemble compo-
nents used therein since each component should be
produced very accurately in dimension.
[0004] Referring to Fig. 12, there is shown a second
prior art switch attachment mechanism disclosed in Jap-
anese Patent Laid-Open Publication No. 2001-319769.
In such a switch attachment mechanism, since two
switches 23 and 24 are directly operated by upper and
lower hooks 27A and 27B of door key 27 formed as a
single body, it needs only one switch operating member
26 to operate switch 25. Accordingly, its structure is sim-
pler than that of the first one. However, to ensure a re-
liable operation of the switch, switch operating member
26 of the second prior art switch attachment mechanism
becomes complicated in structure and should be pro-
duced very accurately in dimension as well.
[0005] In order to overcome the above-mentioned
problems, some of high frequency heating apparatus
has recently employed a third switch attachment mech-
anism as shown in Fig. 13. In such a third switch attach-
ment mechanism, since all of switches 23, 24, 25 are
directly operated by hooks 27A and 27B of door key 27
as shown in Fig. 12, its structure can be further simpli-
fied.
[0006] In case of the prior art switch attachment
mechanisms where the switches are operated by the
hooks of the door key through at least one switch oper-
ating member, these switch attachment mechanisms
become structurally complicated and it will take time and
skill to assemble them since it should be manufactured

very precisely in dimension.
[0007] In case of the prior art switch attachment
mechanism where the switches are directly operated by
the hooks of the door key, space around an actuator of
the switch is exposed through a hole accommodating
the lower hook. Accordingly, if a child's finger or foreign
substances are inserted through the hole, it may cause
a malfunction or a failure of the switch.
[0008] It is, therefore, an object of the present inven-
tion to provide a switch attachment mechanism for use
in a high frequency heating apparatus, the switch at-
tachment mechanism being capable of reducing the
number of assembling process and the cost therefor
while maintaining operational reliability and safety of a
switch mounted therein. This is achieved by combina-
tion of a switch attachment member and a switch oper-
ating member having a simple structure and a stopper
for regulating the rotation of the switch operating mem-
ber.
[0009] In accordance with a preferred embodiment of
the present invention, there is provided a high frequency
heating apparatus, including: a heating chamber having
an opening, for loading therein an object to be heated;
a door engaged to the heating chamber, for opening and
closing the opening of the heating chamber; a door key
slidably or rotatably installed at the door, the door key
including at least one hook and being biased to a pre-
determined direction within its operation region; a plu-
rality of switches operated by said at least one hook of
the door key in response to opening and closing of the
door; a switch attachment member for fixedly mounting
the switches, the switch attachment member including
at least one hole in which said at least one hook is
latched when the door is closed; and a switch operating
member rotatably installed at the switch attachment
member, wherein a portion of the switch operating mem-
ber is located close to the hole to COVER at least one
switch from outside.
[0010] The above and other objects and features of
the present invention will become apparent from the fol-
lowing description of preferred embodiments given in
conjunction with the accompanying drawings, in which:

Fig. 1 is a front view of a high frequency heating
apparatus in accordance with a first preferred em-
bodiment of the present invention;
Fig. 2 provides a side view of a switch attachment
mechanism of the high frequency heating appara-
tus shown in Fig. 1;
Fig. 3 illustrates a front view of the switch attach-
ment mechanism shown in Fig. 2;
Fig. 4 depicts an external appearance of a door key
to be installed at a door of a heating chamber of the
high frequency heating apparatus shown in Fig. 1;
Fig. 5 shows a side view of a door release lever for
opening the door shown in Fig. 1;
Fig. 6 presents a side view for setting forth an en-
gagement of the switch attachment mechanism
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shown in Fig. 2 with hooks of the door key installed
at the door shown in Fig. 1 when the door is closed;
Fig. 7 represents a front view of a high frequency
heating apparatus in accordance with a second pre-
ferred embodiment of the present invention;
Fig. 8 discloses a side view of a switch attachment
mechanism of the high frequency heating appara-
tus shown in Fig. 7;
Fig. 9 describes an external appearance of a door
key to be installed at a door of a heating chamber
of the high frequency heating apparatus shown in
Fig. 7;
Fig. 10 offers a side view for setting forth an engage-
ment of the switch attachment mechanism shown
in Fig. 8 with hooks of a door key installed at the
door shown in Fig. 7 when the door is closed;
Fig. 11 delineates a side view of a switch attachment
mechanism of a first prior art high frequency heating
apparatus;
Fig. 12 gives a side view of a switch attachment
mechanism of a second prior art high frequency
heating apparatus; and
Fig. 13 demonstrates a side view of a switch attach-
ment mechanism of a third prior art high frequency
heating apparatus.

[0011] Preferred embodiments of the present inven-
tion will now be described in detail with reference to the
accompanying drawings.

[Embodiment 1]

[0012] Figs. 1 to 6 are a front view of a high frequency
heating apparatus in accordance with a first preferred
embodiment of the present invention, a side view of a
switch attachment mechanism thereof, a front view of
the switch attachment mechanism, an external appear-
ance of a door key to be installed at a door of a heating
chamber thereof, a side view of a door release lever for
opening the door and a side view for setting forth an en-
gagement of the switch attachment mechanism with
hooks of the door key installed at the door when the door
is closed, respectively.
[0013] Referring to Fig. 1, at an upper right portion of
the high frequency heating apparatus is installed door
release button 1 which is pushed when door 8 is opened.
As shown in Fig. 2, switch attachment member 2 in-
cludes protrusions, recesses or the like for fixedly posi-
tioning a plurality of switches, e.g., first to third switches
3, 4, 5.
[0014] At a front region of third switch 5 is installed
switch operating member 6 biased toward hole 2D to be
rotatable about shaft 2A formed at switch attachment
member 2, wherein a portion of switch operating mem-
ber 6 is positioned between third switch 5 and hole 2D.
Switch attachment member 2 is provided with stopper
2B for regulating the rotation of switch operating mem-
ber 6. Furthermore, switch attachment member 2 has a

pair of holes 2C and 2D as shown in Fig. 3 in which upper
and lower hooks 7A and 7B of door key 7 shown in Fig.
4 are respectively accommodated to be latched (see
Fig. 6) when door 8 of a heating chamber(not shown) is
closed, thereby keeping door 8 closed.
[0015] First and second switches 3 and 4 function to
stop generation of high-frequency waves by selectively
opening a high-frequency oscillatory circuit. Third switch
5 monitors activation of at least one of first and second
switches 3 and 4 and if either one of first and second
switches 3 and 4 is out of order, it stops generation of
high-frequency waves by opening a high-frequency os-
cillatory circuit.
[0016] As shown in Figs. 4 and 6, door key 7 is slidably
or rotatably installed at door 8 and is biased to a prede-
termined direction, e.g., downward direction as viewed
from Fig. 6, within its operation range by a resilient mem-
ber such as a spring. When door 8 is closed, third switch
5 is pushed by lower hook 7B to make it open at its con-
tact point. Thereafter, first switch 3 is pushed by upper
hook 7A and second switch 4 is pressed downward by
lower hook 7B via door release lever 9 to make both
switches closed at their respective contact points to start
generating high frequency waves, so that an object ac-
commodated in the heating chamber to be heated can
be heated by high frequency waves generated.
[0017] As shown in Figs. 5 and 6, door release lever
9 for opening door 8 is shaft-supported at a vicinity of
an opening of the heating chamber. When door release
lever 9 is pushed by door release button 1, its free end
9A presses lower hook 7B upward such that the inter-
lock of door key 7 and switch attachment member 2 are
released from each other, thereby opening door 8. At
this time, contact points of first and second switches 3
and 4 are opened so that the high-frequency oscillatory
circuit is opened even while heating process is carried
out. Subsequently, contact point of third switch 5 is
closed and monitors whether or not at least one of first
and second switches 3 and 4 or both are out of order. If
either one of first and second switches 3 and 4 is out of
order, third switch 5 stops the operation of the high-fre-
quency oscillatory circuit to ensure the safety of a user.
[0018] As described above, since the rotation of
switch operating member 6 is regulated by stopper 2B
provided at switch attachment member 2, switch oper-
ating member 6 can cover third switch 5 such that it will
not be exposed through hole 2D. Therefore, it can pre-
vent insertion of a child's finger or foreign substances
therethrough.
[0019] In the above description, stopper 2B is as-
sumed to be installed at switch attachment member 2
as a separate part, it can be formed as a single body
therewith. This will decrease the number of components
required to facilitate the assembly process. Further-
more, stopper 2B may be a resilient member pressing
switch operating member 6 in a counterclockwise direc-
tion as viewed of Fig. 2 to prevent switch operating
member 6 from moving away from third switch 5 more
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than a predetermined distance. The resilient member
may be a separate part from switch attachment member
2 or be formed as a single body therewith.
[0020] In such a structure, when door release lever 9
is pressed by door release button 1 in order to open door
8, its free end 9A is rotated upward. At this time, if switch
operating member 6 is moved toward hole 2D, the up-
ward motion of free end 9A may be hindered thereby. In
this case, since free end 9A cannot pivot lower hook 7B
upward, it is possible that door 8 may not be opened.
For this reason, free end 9A is so configured that it does
not make a contact with door operating member 6 even
if free end 9A rises up to its maximum upward movable
distance. With this structure, door release lever 9 can
pivot without being hindered by switch operating mem-
ber 6 moving toward hole 2D and therefore door 8 can
be opened without any problem.

[Embodiment 2]

[0021] Figs. 7 to 10 represent a front view of a high
frequency heating apparatus in accordance with a sec-
ond preferred embodiment of the present invention, a
side view of a switch attachment mechanism thereof, an
external appearance of door key thereof and a side view
for setting forth an engagement of switch attachment
mechanism with hooks and of door key installed at door
when door is closed. Further, elements similar or iden-
tical to those of the first embodiment will be represented
by like reference numerals and the detail description
thereof will be omitted.
[0022] Since the high frequency heating apparatus
shown in Fig. 7 is not provided with a door release but-
ton, door 18 is opened and closed by a user pulling its
handle 18A. In such a high frequency heating appara-
tus, since when door 18 is pulled in an opening direction,
latch of door key 17 and switch attachment member 2
are easily released, upper and lower hooks 17A and 17B
are respectively provided with slide portions 17C and
17D as shown in Fig. 9. When handle 18A is pulled, up-
ward force is exerted on upper and lower hooks 17A and
17B. When the upward force becomes greater than a
bias force of door key 17, door key 17 is slidably moved
upward due to the release of slide portions 17C and 17D
from holes 2C and 2D, respectively, resulting in door 18
being opened.
[0023] Switch attachment member 2 in accordance
with the second preferred embodiment includes two or
more mounting bases for mounting second switch 4,
each mounting base being provided with protrusions, re-
cesses or the like for fixedly positioning second switch
4. This allows second switch 4 to be selectively mounted
suitably for the occasion. Since the high frequency heat-
ing apparatus in accordance with the second preferred
embodiment does not require door release lever 9 as
described in the first one, second switch 4 in accordance
with the second preferred embodiment can be mounted
at a location higher than that in the first one as shown

in Figs. 8 and 10. Accordingly, second switch 4 is directly
opened and closed by lower hook 17B. By being provid-
ed with two or more mounting bases, switch attachment
member 2 is applicable to two type high frequency heat-
ing apparatuses having a different configuration to each
other. Therefore, it is possible to simplify a supply and
production of components and to reduce the production
cost therefor.
[0024] While the invention has been shown and de-
scribed with respect to the preferred embodiments, it will
be understood by those skilled in the art that various
changes and modifications may be made without de-
parting from the scope of the invention as defined in the
following claims.

Claims

1. A high frequency heating apparatus, comprising:

a heating chamber having an opening, for load-
ing therein an object to be heated;
a door engaged to the heating chamber, for
opening and closing the opening of the heating
chamber;
a door key slidably or rotatably installed at the
door, the door key including at least one hook
and being biased to a predetermined direction
within its operation region;
a plurality of switches operated by said at least
one hook of the door key in response to opening
and closing of the door;
a switch attachment member for fixedly mount-
ing the switches, the switch attachment mem-
ber including at least one hole in which said at
least one hook is latched when the door is
closed; and
a switch operating member rotatably installed
at the switch attachment member,

wherein a portion of the switch operating
member is located close to the hole to cover at least
one switch from outside.

2. The high frequency heating apparatus of claim 1,
wherein the switch attachment member includes a
stopper for regulating the rotation of the switch op-
erating member to prevent the switch operating
member from approaching the hole closer than a
predetermined distance.

3. The high frequency heating apparatus of claim 2,
wherein the stopper is formed as a single body with
the switch attachment member.

4. The high frequency heating apparatus of claim 2,
wherein the stopper includes a resilient member for
elastically preventing the switch operating member
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from approaching the hole closer than a predeter-
mined distance.

5. The high frequency heating apparatus of claim 4,
wherein the resilient member is formed as single
body with the switch attachment member.

6. The high frequency heating apparatus of any one
of claims 1 to 5, further comprising a door release
lever for opening and closing at least one of the
switches as well as for opening the door, wherein
the door release lever includes a free end of releas-
ing said at least one hook from the switch attach-
ment member by pushing said at least one hook,
the free end being prevented from making a contact
with the door operating member even if the free end
moves up to at its maximum upward movable dis-
tance.

7. The high frequency heating apparatus of claim 5,
wherein the switch attachment member includes
two or more mounting bases for mounting said at
least one switch.
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