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SPECIFICATION
Door latching assembly

BACKGROUND OF THE INVENTION

This invention relates to a door latching as-
sembly for use in microwave ovens and the
like.

A conventional door latching assembly for
holding the door of a microwave oven in its
closed position includes an actuator device
disposed on or near a door handle for unlatch-
ing the door. After the door is unlatched, the
door handle is gripped by the operator to
open the door. In recent years, a new type of
a microwave oven has been marketed wherein
a door opening lever is provided instead on
the oven body side to unlock the door and
urge automatically the same in its opening
direction without the need to grip the door
whenever the operator wants.

OBJECTS AND SUMMARY OF THE INVEN-
TION

Accordingly, it is an object of the present
invention to provide an improvement in the
above described type of a microwave oven
which assures a higher degree of mechanical
durability and thus reliability.

The present invention achieves the above
described object by providing a door latching
assembly for securing the door of an appa-
ratus which comprises a locking element se-
cured movable on the door for holding the
door in its closed position, an unlocking ele-
ment secured movable on the door for releas-
ing the door from its closed and locked posi-
tion, and an actuating element secured on the
apparatus side for actuating the unlocking
element.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the
present invention and for further objects and
advantages thereof, reference is now made to
the following description taken in conjunction
with the accompanying drawings, in which:

Figure 1 is a perspective view of the outer
appearance of a microwave oven equipped
with a door latching assembly according to
one preferred form of the present invention;

Figure 2 is an elevational cross-sectional
view of a principal part of a door locking
configuration within the door latching assem-
bly;

Figure 3 is an elevational cross-sectional
view of the principal part of the door locking
configuration when a door is locked;

Figure 4 is a cross-sectional plan view of a
door opening configuration within the door
latching assembly;

Figure 5 is an electrical circuit diagram of
the microwave oven;

Figure 6 is a partly enlarged side view of
the door latching assembly;
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Figure 7 is an elevational cross-sectional
view of the door latching assembly when the
door is warped; :

Figure 8 is an elevational cross-sectional
view of another preferred form of the present
invention; and

Figure 9 is an elevational cross-sectional
view of still another preferred form of the
present invention;

DETAILED DESCRIPTOIN OF THE INVEN-
TION

Referring now to Fig. 1, there is illustrated
a perspective view of the outer apperance of a
microwave oven equipped with a door latch-
ing assembly. A door 2 is rotatabily cantile-
vered on the body of the oven and has at its
right edge first and second latch heads 3 and
4 both of which have engaging hooks extend-
ing from the door 2. There is provided on the
right side of the front face of the body 1 an
operational panel 8 carrying a timer 5, a cook
button 6, a door opening button 7, etc. When
food is mounted on a turntable 10 within an
oven cavity 9 of the body 9, the door 2 is
closed and the cook button 6 is actuated,
cooking operation starts and goes on for a
setting of time by the timer 5.

Fig. 2 illustrates an elevational cross-sec-
tional view of the door latching assembly built
in the microwave oven according to one pref-
erred form of the present invention. The first
and second latch heads 3 and 4 are pivoted
on the door 2 by means of pins 11 and 12
and operatively associated with each other.
Another pair of pins 14 and 15 connect the
latch heads 3 and 4 to a connection lever 13
which is always biased upwardly under the
influence of a spring 16 and movable in a
vertical direction. A rotating lever 17 is sup-
ported movable on the door 2 via a pin 18
with its one end engaging with a projection
41 on the second latch head 4 and being
rotatable clockwise for rotating counter-
clockwise the second latch head 4. The rota-
tion of the second latch head 4 lowers the
connection lever 13 and allows the first latch
head 3 to rotate counterclockwise. A projec-
tion 170 is integral with the other end of the
rotating lever 17 to extend from the doar 2
toward the body side.

Returning to Fig. 1, openings 19, 20 and
21 are formed in a front plate 22 of the oven
cavity 9 in a vertical direction so that the first
and second latch heads 3 and 4 and the
projection 170 on the rotating lever 17 may
enter into and retrext from the body side
according to the movement of the door 2.

In Fig. 2, a standing support 23 is fixed on
a back wall of the front plate 22 of the oven
cavity 9 and first and second switch mounts
24 and 25 are installed above and below the
standing support 23. First and second latch
hooks 26 and 27 are formed integrally adja-
cent the first and second openings 24 and
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25. When the door is in its closed position,
fingers 30a and 40a of the respective latch
heads 3 and 4 engage with the latch hooks
26 and 27, thus locking the door 2 on the
body side 1. The first switch mount 24 carries
a first safety switch 28 of the normally open
type and a monitor switch 29 of the normally
closed type, whereas the second switch
mount 25 holds a second safety switch 30
having two contacts. Those switches are incor-
porated into the door locking assembly with-
out disturbing the cooperation of the latch
heads 3 and 4. The monitor switch 29 is
under the control of an 'L"" shaped switch
lever 31 which is movable by the depressing
movement of the point of the latch head 3.
An opening lever 32 as described below is
secured adjacent the third opening 21 in the
front plate 22.

Fig. 3 is an elevational cross-sectional view
showing the operating condition of the door
latching assembly of Fig. 2 when the door 2
is in its closed position and locked into the
body 1 of the microwave oven. Due to the
engaging relationship between the first latch
head 3 and the latch hook 26 and the second
latch head 4 and the latch hook 27 the door
2 is locked in its closed position on the body
1 side. When this occurs, the first and second
safety switches 28 and 30 are closed because
their actuators are depressed by the points of
the latch heads 3 and 4. The The monitor
switch 29, on the other hand, is previously
open under the control of the rotating lever
31. The opening lever 32 is moved backward
under the control of the projection 170 on the
rotating lever 17.

The way in which the door 2 is released
from its locked position on the body side 1
will now be described below.

Fig. 4 is a cross-sectional plan view of a
door opening configuration built in the door
latching assembly embodying the present in-
vention, wherein there is provided at the back
of the operational panel 8 on the body 1 side
an installation board 33 carrying a slide lever
34 movable forward and backward and the
above mentioned opening lever 32 by means
of a pin 35. A spring 36 is provided to
connect the opening lever 32 and the slide
lever 34 together, always urging forward the
slide lever 34 and allowing the door opening
button 7 to extend from the operational panel
8.

The opening lever 32 stands as depicted in
the drawings when the door 2 is in its closed
position. If the door opening button 7 is
actuated in the direction as defined by the
arrow, then the slide lever 34 will retreat so
that its accompanying projection 340 abuts
the opening lever 32 and rotates counter-
clockwise the opening lever 32. Under the
circumstance the projection 170 moves away
from the third opening 21 in the front plate
22 within the oven cavity 9 to rotate

clockwise (Fig. 3) the rotating lever 17. As
stated above, the first and second latch heads
3 and 4 rotate counterclockwise in such a
way as to dismount its fingers from the latch

70 hooks 26 and 27.

After the latch heads 3 and 4 disengage
from the latch hooks 26 and 27 and thus the
door 2 is unlocked from the microwave body
1 in this way, the spring 16 raises the con-

75 nection lever 13 and returns the latch heads 3
and 4 to its initial positions. Due to the spring
force of the spring 16 the points of the latch
heads 3 and 4 hit on inclined surfaces 260
and 270 of the latch heads 26 and 27.

80 Accordingly, the door 2 is urged forward in its
opening direction by reaction. The foor 2 is
free automatically from the oven body 1 in
response to the actuation of the door opening
button 7.

85 While the door is on the way of being
_unlocked, the first and second safety switches
28 and 30 are immediately opened and the
monitor switch 29 is thereafter closed so that
microwave oscillation comes to a stop prior to

90 the opening of the door to prevent microwave
energy from leaking from a spacing between
the door 2 and the oven body 1.

An electrical wiring diagram of the mi-
crowave oven including the above mentioned

95 switches is illustrated in Fig. 5. The first and
second safety switches 28 and 30 are con-
nected between a power supply 37 and a
microwave oscillation circuit 38, while the
monitor switch 29 is connected is parallel

100 with the microwave oscillation circuit 38 and
in serial with the first safety switch 28. The
second safety switch 30 is connected to the
contact a and the contact b when the door is
in its closed position and its open position,
respectively. Thus, when the door is open, an
oven lamp 40 is energized for illumination of
the interior of the oven 9 with light. The timer
5 on the operational panel 8 comprises a
timer switch 50 and a timer motor 51 and is
110 adapted to start timekeeping operation when
the cook button 6 is actuated and the cook
switch 60 is closed. At the same time the
microwave oscillation circuit 38, a blower
motor 41 and a turntable motor 42 are con-
nected to the power supply 37, thus initiating
cooking operation.

In the event that the door is open during
cooling operation, a power supply to the mi-
crowave oscillation circuit 38 is shut off in
120 spite of the timer switch 50 in its closed,

position since the first and second safety
switches 28 and 30 and the monitor switch
30 are operatively associated with the door
locking configuration. P
125 As depicted in Fig. 6, it is desirable that the
dimensions |, and I, of one engaging sides
30’ and 40’ of the fingers of the latch heads
3 and 4 with the latch hooks 26 and 27 be
5.5 mm and 6.5 mm, for example, and thus
130 the latch head 4 be longer than the other.
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That is, as described with respect to Figs. 3
and 4, when the door opening button 7 is
actuated to open door 2, the opening lever 32
rotates counterclockwise to move the projec-
tion 170 backward and the latch heads 3 and
4 in the unlocking direction. However, in the
event that there is any deviation from de-
signed dimensions, the latch head 4 will first
disengage from the latch hook 27 but at this
time the other latch head 3 still engage with
the latch hook 26 as shown in Fig. 7, result-
ing in a difference in the tie of the disengage-
ment. In an extreme case the unlocking of the
door will be incomplete as viewed from Fig. 7
and the door 2 warped be unable to open
even upon the thrusting power of the opening
lever 32. To this end the dimension relation-
ship as illustrated in Fig. 6 is choosen such
that the latch head more remote from the
opening lever 32 first disengages from the
latch hook 26. Accordingly, the latch head 3
is the first to disengage and the latch head 4
is the last. In this case, even when the latch
head 4 becomes late to disengage, the thrust-
ing power of the opening lever 32, which was
the cause of warp of the door, is exerted
adjacent the latch head 4 to prevent the door
from warping. It is obvious that the above
mentioned dimention difference is not
necessarily necessary as long as the dimen-
tions of the overall components aré kept accu-
rate during manufacture and assembly.

Other modified forms of the present inven-
tion will be explained by reference to Figs. 8
and 9. In the example of Fig. 8, latch heads
100 and 101 are secured movable on the
edge portion of the door 2 by the use of pins
102 and 103 and urged in the direction as
depicted in the drawings under the influence
of springs 104 and 105. When the door
opening button is actuated, a door opening
button 106 protrudes from the oven body and
enters the interior of the door 2. The opening
lever 106 rotates the rotating levers 107 and
108 about pins 109 and 110 in the arrow
direction and moves the latch heads 100 and
101 counterclockwise. Of course, the latch
heads 100 and 101 move body and the door
2 is pushed in its opening direction in the
same manner as discussed above under the
influence of the springs 104 and 105.

In Fig. 9, latch heads 120 and 121 are
secured movable on the edge portion of the
door 2 by means of pins 122 and 123 and
connected together through the utilization of a
connection lever 124. When the door opening
button is actuated, an opening lever 125
protrudes into the interior of the door 2 from
the oven body, rotating the connection lever
124 clockwise about a pin 130. This leads to
that the latch heads 120 and 121 rotate
counterclockwise via pins 126 and 127 to
unlock the door 2 from the oven body side.

As noted earlier, the door latching assembly
embodying the present invention is easy-hand-

ing since it employs the door opening actuator
on the oven body side to open the door.
When the door latching assembly is applied to
microwave ovens, it is possible to shut off a

70 power supply to a load before the door is
opened. The door latching assembly is also
clear of the problem with incomplete unlock-
ing of the door.

In a sharp contrast to the prior art device

75 (for example, U.S. patent 3,777,098), the
latch hook (on the oven side} is of the fixed
type to smooth door opening operation ac-
cording to the present invention. The prior art
device suffered from unstable and jerky move-

80 ment of the latch hooks, the switches, etc.
and stringent accuracy needs as regards the
distance between the latch-heads and micro-
switches. Moreover, in the prior art device the
latch head was urged downward by the force

85 of a spring and the door inclined to warp
under the influence of that spring. The pre-
sent invention is free of such problem.

Whereas the present invention has been
described with respect to specific embodi-

90 ments thereof, it will be understood that vari-
ous changes and modifications will be sug-
gested to one skilled in the art, and it is
intended to encompass such changes and
modifications as full within the scope of the

95 appended claims. '

CLAIMS

1. A door latching assembly for securing
the door of an apparatus, comprising:

a locking element movably secured on the
door for holding the door in its closed posi-
tion,

an unlocking element movably secured on
the door for releasing the door from its closed
105 and locked position, and

an actuating element secured on the appa-
ratus for actuating the unlocking element.

2. A door latching assembly for securing
the door of an apparatus, comprising:

a locking element movably secured on the
door for holding the door in its closed posi-
tion,

an unlocking element movably secured on
the door for releasing the door from its closed
115 and locked position,

an actuating element secured on the appa-
ratus for actuating the unlocking element, and

a spring element for urging the door in its
opening direction in association with the un-

120 locking of the door.

3. A door latching assembly according to
claim 2 further comprising a safety switch
operatively associated with the movement of
the locking element.

125 4. A door latching assembly according to
any preceding claim comprising at least two
said locking elements, one of said locking
elements having a bearing surface different in
dimension from that of the other locking ele-

130 ment.
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5. A door latching assembly substantially
as herein described with reference to Figs. 1
to 7, Fig. 8 or Fig. 9 of the accompanying
drawings.
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