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Description

1. Field of the Invention

[0001] The present invention relates to a switching
device according to the preamble of claim 1; such
switching device is suitable for switching power on and
off of various electric appliances such as televisions,
videocassette recorders, and fan heaters.

2. Description of the Related Art

[0002] With reference to Figs. 11 and 12, a conven-
tional switching device will be described (disclosed in
DE-A1-195 19 181). As shown in Fig. 11, a first frame
20 having an AC switch section 20a and a solenoid sec-
tion 20b is provided. A second frame 21, separate from
the first frame 20, is disposed to the rear, or right as seen
in Fig. 11, of the AC switch section 20a. The second
frame 21 has a DC switch section 21a. An AC switch 22
is installed in the AC switch section 20a and a DC switch
(not shown) is installed in the DC switch section 21a.
[0003] Disposed in the AC switch 22 is a sliding mem-
ber 23 for turning on and off the AC switch 22 and the
DC switch. An operating rod 23a is formed as a unit with
the sliding member 23 so as to protrude from the front
of the AC switch 22.
[0004] The sliding member 23 is always urged elasti-
cally in the arrow A's direction. While the operating rod
23a is in its extreme left position as seen in Fig. 11, the
AC switch 22 and the DC switch are off, the switching
device resting in its initial state.
[0005] When the sliding member 23 is pushed in the
arrow B's direction while the switching device is in its
initial state, the AC switch 22 and the DC switch are
turned on and the sliding member 23 is locked at the
position where it is.
[0006] As shown in Fig. 12, a recessed cam portion
23b of a prescribed depth is formed in the sliding mem-
ber 23 by carving. Formed on the bottom of the recessed
cam portion 23b is the cam bottom surface 23c consist-
ing of slopes and steps. A heart-shaped cam 24 with a
locking wall 24a is formed to be projected on the cam
bottom surface 23c.
[0007] A locking member 25 is positioned at the re-
cessed cam portion 23b. Both ends of the locking mem-
ber 25 are bent by 90° in one and the same direction. A
swing pivot 25a is formed on one end of the locking
member 25 and a locking part 25b is formed on the other
end.
[0008] The swing pivot 25a is journaled on a case (not
shown) on the AC switch 22's side. When the sliding
member 23 moves back and forth in the directions of
arrows A and B, the locking part 25b is guided by the
cam bottom surface 23c to move around the heart-
shaped cam 24 and come in contact with the locking
wall 24a.
[0009] A solenoid 26 is installed in the solenoid sec-

tion 20b, and its plunger 26a is attracted in the arrow B's
direction when the coil (not shown) of the solenoid 26 is
energized.
[0010] The solenoid 26 drives a driving cam 27, which
is journaled on a pivot 27a supported by the first frame
20. The plunger 26a of the solenoid 26 is engaged with
one end 27b of the driving cam 27 so that the driving
cam 27 turns as the plunger 26a is attracted.
[0011] A triangular unlocking part 27d is formed on the
other end 27c of the driving cam 27.
[0012] The conventional switching device operates as
follows. As is shown in Fig. 12, while the solenoid 26 is
in its unexcited, or initial, state, the locking part 25b of
the locking member 25 is positioned apart from the lock-
ing wall 24a of the heart-shaped cam 24 and the AC
switch 22 and the DC switch are in their off, or initial,
states.
[0013] Then, when the sliding member 23 is moved
in the arrow B's direction, the locking part 25b is guided
by the cam bottom surface 23c to move onto a deeper
cam bottom surface 23d and come in contact with the
locking wall 24a. When the locking portion 25b has
come in contact with the locking wall 24a, the sliding
member 23 is locked and prohibited from moving in the
arrow A's direction and, at the same time, the AC switch
22 and the DC switch are turned on.
[0014] The sliding member 23 is released from its
locked state as follows. When the solenoid 26 is ener-
gized, the plunger 26a is attracted in the arrow B's di-
rection, which causes the driving cam 27 to turn in the
arrow C's direction, the unlocking part 27d to move in
the arrow D's direction, the locking part 25b in its locked
state to depart from the locking wall 24a and move onto
a cam bottom surface 23e deeper than the cam bottom
surface 23d, and thereby the sliding member 23 to be
released from its locked state.
[0015] Then, the sliding member 23 is returned in the
arrow A's direction by the elasticity of an elastic member
(not shown), and the AC switch 22 and the DC switch
are turned off. Thus, the switching device is automati-
cally returned in its initial state.
[0016] Besides, when the sliding member 23 in its
locked state is moved farther in the arrow B's direction
by hand, the locking part 25b is separated from the lock-
ing wall 24a and guided to the cam bottom surface 23e
by the cam bottom surface 23d and the step of the cam
bottom surface 23e bordering on the cam bottom sur-
face 23d. Thus, the sliding member 23 is released from
its locked state and the AC switch 22 and the DC switch
are turned off.
[0017] To turn off a fan heater, for example, it has to
be put through a preparatory process under the control
of a control circuit with a microcomputer, etc. connected
to the secondary power circuit in order to stop feeding
fuel to its combustion unit and prevent incomplete com-
bustion, before the primary power circuit is turned off.
[0018] If a conventional switching device such as one
described above is used in an appliance that requires
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such a preparatory process, the secondary power circuit
including the control circuit with a microcomputer, etc.
is also turned off when the primary power circuit is
turned off, precluding the appliance from going through
the preparatory process.
[0019] Accordingly, it is necessary to equip such an
appliance with a separate switch, in addition to such a
conventional switching device, to turn on the control cir-
cuit of the appliance and start its preparatory process.
This switch arrangement makes the user's operation
complex in using the appliance.

SUMMARY OF THE INVENTION

[0020] It is therefore the object of the present inven-
tion to provide a switching device with an automatic turn-
ing-off function which, solving the above problem, is ap-
plicable to fan heaters and other electric appliances re-
quiring a preparatory process when they are turned off.
[0021] As the solution of the above problem, the
present invention provides a switching device compris-
ing the features of claim 1. Preferred embodiments are
defined by the dependent claims.
[0022] As a preferred embodiment, the present inven-
tion provides the switching device wherein a second
switch is provided in juxtaposition to the first switch. The
first switch remains on while the operating member is in
its locked state and off while the operating member is in
its unlocked state. The second switch is turned on and
off while the operating member moves back and forth in
the extra stroke.
[0023] As a further embodiment, the present invention
provides the switching device wherein the driving
source comprises a solenoid having a movable core.
The operating member is switched from its locked state
to its unlocked state automatically by the driving source
operating through the driving member or forcibly by op-
erating the movable core by hand.
[0024] As a still further embodiment the present in-
vention provides the switching device wherein the driv-
ing
[0025] source, the operating member, and the first
and second switches are mounted on a frame.

BRIEF DESCRIPTION OF THE DRAWING

[0026]

Fig. 1 is a top view of a switching device of the
present invention;
Fig. 2 is a plan view of a switching device of the
present invention;
Fig. 3 is a top view of a first switch in accordance
with the present invention;
Fig. 4 is a plan view of a first switch in accordance
with the present invention;
Fig. 5 is an enlarged cross sectional view showing
a principal part of a switching device of the present

invention;
Fig. 6 is a schematic diagram illustrating a cam bot-
tom surface in accordance with the present inven-
tion;
Fig. 7 is a schematic diagram illustrating a cam bot-
tom surface in accordance with the present inven-
tion;
Fig. 8 is a schematic diagram illustrating a move-
ment of a locking member in accordance with the
present invention;
Fig. 9 is a schematic diagram illustrating a move-
ment of a locking member in accordance with the
present invention;
Fig. 10 is an enlarged cross sectional view showing
a principal part of a second switch of a switching
device of the present invention;
Fig. 11 is a top view of a conventional switching de-
vice; and
Fig. 12 is an enlarged cross sectional view showing
a principal part of a conventional switching device.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0027] An embodiment of the switching device of the
present invention will now be described with reference
to the drawings. Fig. 1 is a plan view of a switching de-
vice in accordance with the present invention. Fig. 2 is
a front view of the switching device. Figs. 3 and 4 are
plan and front views of the first switch of the switching
device. Fig. 5 is an enlarged view of a principal part of
the switching device. Figs. 6 and 7 are schematic dia-
grams of the cam bottom surface of the switching de-
vice. Figs. 8 and 9 are schematic diagrams of the oper-
ation of the locking member of the switching device. Fig.
10 is a sectional view illustrating the principal part of the
second switch of the switching device.
[0028] As shown in Figs. 1 and 2, the switching device
S of the present invention is provided on its top with a
frame 1 comprising a metal plate stamped by a press or
the like. The frame 1 has an AC switch section 2 to
mount a first switch 5 comprising an AC-circuit switch
(described later), a driving section 4 to mount a driving
source 12 (described later), and a DC switch section 3
to mount a second switch 10 comprising a DC-circuit
switch (described later). The AC switch section 2 and
the driving section 4 are arranged side by side, and the
DC switch section 3 is disposed to the rear of the AC
switch section 2. A connection 1c is formed between the
AC switch section 2 and the DC switch section 3.
[0029] The AC switch section 2 has a flat portion 2a
elevated by a prescribed dimension, wherein a down-
ward protrusion 2b is formed.
[0030] As is shown in Fig. 2, the AC switch section 2
has, on its front end, a pair of first caulking parts 2c and
2c, each in a tongue-like shape, which are bent down.
[0031] The AC switch section 2 of the frame 1 has a
pair of downward protrusions 2d, a pair of upward pro-
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trusions 2e, and a pair of positioning through holes 2f
disposed between the downward protrusions 2d and the
upward protrusions 2e.
[0032] As is shown in Fig. 1, the right and left side
plates 3b and 3b of the DC switch section 3 of the frame
1 are bent down to give the DC switch section 3 the
shape of a portal.
[0033] Each side plate 3b has a pair of second caulk-
ing parts 3c and 3c, each in a tongue-like shape. Each
of two protrusions 11b of a second case 11 (described
later) is caught by and between the second caulking
parts 3c and 3c in a pair, and thus the DC-circuit switch
is held under the DC switch section 3.
[0034] A notch-like catcher 3e for receiving and sup-
porting the back of the first switch 5 (described later) is
formed in a portion of each side plate 3b where the side
plate 3b and the connection 1c cross each other. The
dimension between the bottom of each notch-like catch-
er 3e and the back of the connection 1c is slightly larger
than the thickness of a lid 9 which will be described later.
[0035] As shown in Fig. 1, front, rear, and left portions
4a, 4b, and 4c of the driving section 4 are bent down.
[0036] The first caulking parts 2c and 2c of the AC
switch section 2, the side plates 3b and 3b of the DC
switch section 3, and the front, rear, and left portions 4b,
4c, and 4d of the driving section 4 are all bent down in
the same direction as shown in Fig. 2.
[0037] The first switch 5, comprising an AC switch, to
be mounted under the AC switch section 2 of the frame
1 has a first case 6 as is shown in Figs. 3 and 4, which
is made of a resin and open at its top.
[0038] The first case 6 has guiding portions 6a which
protrude forward and guide the travel by sliding of an
operating member 7 to be described later. A recess 6b
is formed in the lower part of the outer side surface of
each guiding portion 6a.
[0039] Disposed in the first case 6 is a switch (not
shown) comprising fixed and movable contacts, and an
operating member 7 is disposed so as to be slidable in
the directions of arrows E and F to turn the switch on
and off.
[0040] The operating member 7 is made of a resin and
is provided with an operating rod 7a which protrudes
outside from the front of the first case 6. The operating
rod 7a has a built-in elastic member (not shown) which
always urges the operating member 7 in the arrow E's
direction.
[0041] As is shown in Fig. 5, a recessed cam portion
7b is formed in the operating member 7. The recessed
cam portion 7b is defined by the bold line in Fig. 6. The
cam bottom surface 7c of the recessed cam portion 7b
consists of flats a, c, d, and e, a slope b between flats a
and c, and a slope f between flats a and e, those flats
and slopes carved at prescribed depths.
[0042] As is shown in Fig. 7, among the flats a, c, d,
e of the cam bottom surface 7c, the flat e is formed deep-
est; the flat a, second deepest; the flat d, third deepest;
the flat c, shallowest. The slope f between the flats e

and a is so formed that the edge of the slope f bounding
the flat a exceeds the flat a in elevation. Besides, the
flats a and c are connected to each other by the slope b.
[0043] Formed around the recessed cam portion 7b
is a recessed flat g that is shallower than the shallowest
flat c in the cam bottom surface 7c. Formed around the
flat g is a flat h which constitutes a surface of a sliding
member 7.
[0044] In the generally central part of the cam bottom
surface 7c, a heart-shaped cam 7e (represented by the
blacked-out area in Fig. 6) with a locking wall 7d is
formed to be projected and adjacent to the cam bottom
surface 7c.
[0045] The elevation of the top of the heart-shaped
cam 7e is the same as the elevation of the flat g around
the recessed cam portion 7b.
[0046] The locking part 8a of a locking member 8 to
be described later comes in contact with the locking wall
7d to stop and hold the sliding member 7 in its locked
state.
[0047] The recessed cam portion 7b is provided with
a locking member 8 comprising a metal rod. One end of
the locking member 8 is bent generally by 90° to form a
locking part 8a, and the other end is also bent generally
by 90° to form a swing pivot (not shown), which is sup-
ported on the side of the first case 6.
[0048] When the operating member 7 slides in the di-
rections of arrows E and F, the locking part 8a moves
around on the cam bottom surface 7c.
[0049] When the operating member 7 is moved in the
arrow F's direction against the elasticity of the elastic
member (not shown), the locking member 8 is guided
by the cam bottom surface 7c to come in contact with
the locking wall 7d.
[0050] The locking member 8's coming in contact with
the locking wall 7d causes the operating member 7 to
be stopped and held in its locked state and thus prohib-
ited from moving in the arrow E's direction. When the
operating member 7 is stopped and held in its locked
state, the first switch 5 (AC switch) goes on.
[0051] The operating member 7 has an extra stroke
Y ranging from the position at which it is locked as is
mentioned above to the extreme position in the arrow
F's direction up to which the operating member 7 can
be moved and at which it is stopped by the locking part
8a's coming in contact with the wall 7g. When the locking
member is within the extra stroke Y, the operating mem-
ber 7 is not unlocked even if it is operated slidingly.
[0052] Besides, while the operating member 7 is mov-
ing in the extra stroke Y, the first switch 5 remains on.
[0053] Disposed on the top of the first case 6 is a lid
9 that is made of a metal plate and closes an opening
(not shown) of the first case 6. As is shown in Fig. 3, a
rectangular opening 9a is formed in the front portion of
the lid 9 so that the recessed cam portion 7b of the op-
erating member 7 below the lid 9 can be seen through it.
[0054] As is shown in Fig. 4, formed before the open-
ing 9a (closer to the operating rod 7a) are a pair of base-
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mounting parts 9b and a pair of front caulking parts 9c,
all the parts bent down. In addition, as is shown in Fig.
6, formed to the rear of the pair of front caulking parts
9c is a pair of front engaging parts 9d and 9d, which
protrude beyond the front of the first case 6. The front
engaging parts 9d and 9d correspond positionally with
the first caulking parts 2c and 2c of the AC switch section
2 of the frame 1.
[0055] Moreover, a round positioning through hole 9e
and an oval positioning through hole 9f are formed in
the lid 9.
[0056] Furthermore, formed at the rear end of the lid
9 shown on the right side in the drawing is a pair of rear
engaging parts 9g, which protrude beyond the back of
the first case 6 and have a spacing H between them.
[0057] As is shown in Fig. 4, a bent-down rear caulk-
ing part 9h is formed between the rear engaging parts
9g and 9g. The lid 9 is coupled with the first case 6 by
caulking the front and rear caulking parts 9c and 9h. In
addition, a rectangular operating hole 9j is formed in the
rear portion of the lid 9.
[0058] The rear engaging parts 9g and 9g of the lid 9
are received in the catchers 3e of the frame 1, and the
front engaging parts 9d and 9d are caught by the first
caulking parts 2c and 2c of the frame 1. Thus, the first
switch 5 is held under the AC switch section 2 of the
frame 1.
[0059] The DC switch section 3 of the second install-
ing portion 1b of the frame 1 is fitted with a second switch
10 comprising a DC switch. The second switch 10 (DC
switch) has a second case 11 made of the same resin
as the first case 6. As is shown in Fig. 1, a protrusions
11b is vertically formed on each side plate 11a of the
second case 11.
[0060] As is shown in Fig. 10, the second switch 10
has an operating rod 10a, which protrudes from the sec-
ond switch 10 and enters the operating hole 9j of the lid
9. When the operating member 7 is slid in the arrow F's
direction, its rear end 7f comes in elastic contact with
the operating rod 10a.
[0061] When the operating member 7 is slid in the ar-
row F's direction, its rear end 7f pushes the operating
rod 10a to turn it about its pivot 10b in the arrow G's
direction. Accordingly, a movable contact 10c made of
an elastic member such as a phosphor-bronze plate
moves toward a terminal 10d to open the circuit between
the terminal 10d and a terminal 10e. Thus, the second
switch 10 is turned on.
[0062] When the second switch 10 is turned on, the
locking part 8a comes in contact with the side wall 7g,
as shown in Fig. 9, to stop the sliding of the operating
member 7 in the arrow F's direction.
[0063] Then, when the pressure on the operating rod
7a is removed, the operating member 7 moves in the
arrow E's direction, allowing the operating rod 10a to be
turned in the arrow H's direction by the elasticity of the
movable contact 10c. Accordingly, the movable contact
10c moves towards the terminal 10e to turn off the sec-

ond switch 10.
[0064] The second caulking parts 3c catches the pro-
trusions 11b to support the second switch 10 under the
DC switch section 3 of the frame 1.
[0065] As is shown in Fig. 1, installed in the driving
section 4 of the first installing portion 1a of the frame 1
is a driving source 12, which comprises a solenoid, etc.
and turn off the switching device S automatically. The
driving source 12 comprises a coil (not shown) and a
movable core 12a. The coil is supported by and between
the front and back plates 4a and 4b of the frame 1 and,
thereby, the driving source 12 is held in the driving sec-
tion 4.
[0066] When the coil is energized from its unexcited
state, or initial state, to its excited state, the movable
core 12a is attracted by a prescribed force.
[0067] The front end of the movable core 12a engag-
es with an engaging part 13a of a driving member 13.
The driving member 13 has the engaging part 13a on
its one end and a cam surface 13b on the other end. A
pivot hole 13c, between the engaging part 13a and the
cam surface 13b, is formed in the driving member 13.
The engaging part 13a of the driving member 13 engag-
es with the front end of the movable core 12a, and the
protrusion 2b of the frame 1 is inserted in the pivot hole
13c. Thus, the driving member 13 is mounted on the
frame 1 so as to be freely turnable about the protrusion
2b.
[0068] Accordingly, when the movable core 12a is at-
tracted while the locking member 8 is in contact with the
locking wall 7d and hence the operating member 7 is in
its locked state, the driving member 13 is turned clock-
wise about the pivot hole 13c and, then, the cam surface
13b removes the locking part 8a in its locked state from
the locking wall 7d. Thus, the operating member 7 is au-
tomatically released from its locked state.
[0069] As is described above, the switching device S
of the present invention has the automatic turning-off
function to release the operating member 7 from its
locked state and, at the same time, turn off the first
switch 5 automatically under the operation of the driving
source 12.
[0070] With reference to Figs. 8 and 9, the operation
of the locking member 8 to retain the operating member
7 in its locked or unlocked state will now be described.
[0071] While the switching device S is in its initial state
with the operating member 7 in its extreme left position
and the first switch 5 being off, the locking part 8a is at
the position (7) on the flat a. When the operating mem-
ber 7 is pushed in the arrow F's direction, the locking
part 8a is guided from the flat a through the slope b to
the shallowest flat c. Thereafter, the locking part 8a falls
from the flat c to the flat d (first flat) to come in contact
with the side wall 7g of the recessed cam portion 7b,
moving from the position (1) to the position (2), and
thereby stop the movement of the operating member 7
in the arrow F's direction.
[0072] When the pressure applied on the operating
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member 7 in the arrow F's direction is removed, the op-
erating member 7 is slid in the arrow E's direction by the
action of the elastic member (not shown) and the locking
part 8a is guided by a guide wall 7h, a part of the side
wall defining the recessed cam portion 7b, and comes
in contact with the locking wall 7d, taking the position
(3), to retain the operating member 7 in its locked state.
[0073] At the time, the first switch 5 is switched from
its off state to its on state. As for the driving member 13
at this time, because the driving source 12 is in its un-
excited state, the cam surface 13b of the driving mem-
ber 13 is freely attachable to and detachable from the
locking part 8a in its locked state.
[0074] The operating member 7 has the extra stroke
Y ranging from the position of the operating member 7
where the locking part 8a takes the position (3) and the
locking member 8 is in contact with the locking wall 7d
(as shown in Fig. 8) to the position of the operating mem-
ber 7 where the locking member 8 takes the position (4)
or (2) and is in contact with the side wall 7g (as shown
in Fig. 9) when pressed in the arrow F's direction.
[0075] While the operating member 7 is traveling the
extra stroke Y, the locking member 8 moves on the same
smoothly continuous flat d (first flat) of the cam bottom
surface 7c.
[0076] Besides, the guide wall 7h, which is a part of
the side wall 7g making up the recessed cam portion 7b
around the flat d and slanted relatively to the axis of the
operating member 7, is provided to guide the locking
member 8 while the operating member 7 is moving back
and forth in the extra stroke Y so that the locking mem-
ber 8 on the flat d does not go towards the deeper flat
e (second flat).
[0077] Accordingly, while the operating member 7 is
moving back and forth in the extra stroke Y, the operat-
ing member 7 can not be released from its locked state.
[0078] Although the locking part 8a was explained
with reference to Figs. 8 and 9 as if it moves around the
heart-shaped cam 7e with the locking wall 7d, it is in fact
prohibited from moving in the directions of arrows E and
F, but the sliding member 7 moves back and forth in the
directions of arrows E and F, and the locking part 8a of
the locking member 8 is guided by the cam bottom sur-
face 7c and just moves around in the recessed cam por-
tion 7b.
[0079] Next, to release the operating member 7 to
bring it in the unlocked state and, at the same time, to
turn off the first switch 5, the coil (not shown) of the driv-
ing source 12 is energized to attract the movable core
5a in the direction of the arrow P shown in Fig. 5. Sub-
sequently, the driving member 11 is turned clockwise
and the cam surface 13b moves in the direction of the
arrow G. Then the cam surface 13b removes the locking
part 8a being in contact with the locking wall 7d so as to
be located at the position (5) on the deepest flat e (a
second flat) from the flat d. Accordingly, the operating
member 7 is released from its locked state to be kept in
the unlocked state.

[0080] When the operating member 7 moves in the
arrow E's direction by the action of an elastic member
(not shown), the rocking part 8a is guided from the po-
sition (6) of the slope f to the flat a, to return to the initial
position (7), the switching device S automatically returns
to the initial state and the first switch 5 is turned off.
[0081] In the switching device S of the present inven-
tion, the operating member 7 can be manually switched
from its locked state to its unlocked state without using
the driving source 12. As for an alternative way of car-
rying out this method, when the operating member is in
its locked state, the front end of the movable core 12a
of the driving member 12 is pressed in the arrow P's
direction by hand to rotate the driving member 13 so that
the locking member 8 positioned on the locking wall 7d
is released therefrom and the operating member 7 is
switched from its locked state to its unlocked state.
[0082] As mentioned above, the switching device S of
the present invention can retain the operating member
7 in its locked state by moving the operating member 7
in arrow F's direction by hand and, at the same time,
can turn the first switch 5 on. Moreover, when the oper-
ating member 7 is moving back and forth in the extra
stroke Y, the operating member 7 is retained in its locked
state.
[0083] Further, the release of the operating member
7 from its locked state is done not by the guidance of
the cam bottom surface 7c but by releasing the engage-
ment between the locking member 8a and the locking
wall 7d through the driving member 13, which can be
carried out by switching the operating member 7 auto-
matically from its locked state to its unlocked state by
the driving source 12 comprising a solenoid.
[0084] Also, it is possible to turn on and off the second
switch 10 by moving the locked operating member 7
back and forth in the extra stroke Y.
[0085] Therefore, when the switching device S of the
present invention is used for a power circuit of a fan
heater or other electric appliances, for example, and the
first switch 5 is turned on to retain the operating member
7 in its locked state, the operating member 7 in the extra
stroke Y is slid in the arrow F's direction to turn on the
second switch 10 so that the combustion of the fan heat-
er (not shown) is stopped.
[0086] When a control circuit (not shown) with a micro
computer, etc. of the fan heater detects the ON signal
of the second switch 10, a preparatory process under
the control of the control circuit is carried out for a given
length of time so that incomplete combustion while the
fan heater is being turned off is prevented or feeding fuel
to the combustion unit is shut off and so forth. Then, the
driving source 12 is activated under the control circuit to
automatically turn off the first switch 5 and properly ex-
tinguish the fan heater.
[0087] Also, when the control circuit has problems in-
cluding a runaway because of some reasons, the mov-
able core 12a of the driving source 12 comprising a so-
lenoid can be forcibly operated by hand to release the
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operating member 7 from its locked state and, at the
same time, turn off the first switch 5. Therefore, the fan
heater is forcibly extinguished so that the control circuit
can be prevented from being damaged by troubles in-
cluding a fire which may be caused by the runaway and
so on.
[0088] Thus, in the switching device S of the present
invention, the driving source 12 comprises a solenoid
and the operating member 7 is switched from its locked
state to its unlocked state automatically by the driving
source 12 operating through the driving member 13 or
forcibly by operating the movable core 12a by hand.
[0089] For that purpose, the switching device S also
has a forcible turning-off mechanism to forcibly turn off
the first switch 5.
[0090] Further, the operation of the second switch 10
can be switched not only by the extra stroke of the op-
eration member 7 but also in such a way that the second
switch 10 connected to the control system circuit is pro-
vided on an operation panel of an equipment and direct-
ly operated.
[0091] In the switching device of the present inven-
tion, the operation member is retained in its locked state
while it is moving back and forth in the extra stroke and
is switched automatically from its locked state to its un-
locked state by the driving source operating through the
driving member. Accordingly, when the operating mem-
ber moves back and forth within the extra stroke, the
operation member is retained in its locked state. Further,
when the operating member is released from its locked
state, such operation is done not by the operating mem-
ber but by the automatic operation through the driving
member. Therefore, the primary circuit may not be ac-
cidentally shut off by the operation of the operating
member, a predetermined processing before a shut-off
of a power circuit of an equipment is done with reliability,
and the power circuit of the equipment is shut off after-
ward.
[0092] Accordingly, an appliance, which needs less
power consumption in the dormant state of the primary
circuit and is environmentally friendly, can be provided
even if such appliance is the one requiring a preparatory
process when being turned off.
[0093] Further, a first flat is provided in the cam bottom
surface on which the locking member remains while the
operating member is moving in the extra stroke, and a
part of the side wall defining the recessed cam portion
around the first flat is formed into a guide wall, which
guides the locking member to prevent it from escaping
to a second flat adjacent to and lower than the first flat
while the operating member moves back and forth in the
extra stroke. Accordingly, while the operating member
is moving back and forth in the extra stroke, the operat-
ing member can be firmly retained in its locked state by
the guide wall. Therefore, a predetermined processing
before a shut-off of the power circuit of the equipment
can be done with reliability.
[0094] Further, a second switch is provided in juxta-

position to the first switch, the first switch remaining on
while the operating member is in its locked state and off
while the operating member is in its unlocked state, the
second switch being turned on and off while the operat-
ing member moves back and forth in the extra stroke.
Subsequently, the operating member 7 in the extra
stroke Y is slid to turn the second switch on, and when
a control circuit of a fan heater, etc. detects the ON sig-
nal, the first switch can be automatically turned off by
the driving source after a preparatory process is carried
out for a given length of time. Therefore, it is not neces-
sary to equip a control panel of the appliance with an
additional separate switch, thereby simplifying the con-
figuration of the operation part of the appliance.
[0095] Further, the driving source comprises a sole-
noid having a movable core, the operating member be-
ing switched from its locked state to its unlocked state
automatically by the driving source operating through
the driving member or forcibly by operating the movable
core by hand. Therefore, even when the driving source
cannot be driven because of some abnormal conditions,
it is possible to forcibly shut off the power circuit of the
appliance such as a fan heater, for example, by manu-
ally pressing the movable core and to prevent troubles
caused by abnormal conditions, thereby providing a
switching device with a superior level of safety.
[0096] Further, since the driving source, the operating
member, and the first and second switches are mounted
on a frame, it is possible to provide a switching device
which is easy to assemble and operate.

Claims

1. A switching device (5) comprising:

a driving member (7) having a cam surface on
its one end portion;
a driving source (12) for driving the driving
member (13);
a slidable operating member (7);
a first switch (5) to be turned on and off by
switching the operating member 7 between its
locked and unlocked states;
a recessed cam portion (7b) formed in part of
the operating member;
a cam bottom surface (7c) formed at the bottom
of the recessed cam portion 7b by combining a
plurality of flats of different depths;
a locking wall (7d) formed to be projected and
adjacent to the cam bottom surface (7c); and
a locking member (8a) which, by sliding the op-
erating member (7), is guided by the cam bot-
tom surface (7c) of the recessed cam portion
(7b) to come in contact with the locking wall (7d)
and retains the operating member (7) in its
locked state,
the operating member (7) having an extra
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stroke (Y) to slide from the position of the
locked state farther in one direction and being
retained in its locked state while it is moving
back and forth in the extra stroke Y and being
switched automatically from its locked state to
its unlocked state by the driving source (12) op-
erating through the driving member (13),

characterized in that
a first flat (d) is provided in the cam bottom

surface (7c) on which the locking member (8a) re-
mains while the operating member (7) is movin in
the extra stroke (Y); and

a part of the side wall defining the recessed
cam portion (7b) around the first flat (d) is formed
into a guide wall (7h), which guides the locking
member (8a) to prevent it from escaping to a second
flat (e) adjacent to and lower than the first flat (d)
while the operating member (7) moves back and
forth in the extra stroke (Y).

2. A switching device according to claim 1 wherein a
second switch (10) is provided in juxtaposition to the
first switch (5), the first switch (5) remaining on while
the operating member (7) is in its locked state and
off while the operating member (7) is in its unlocked
state, and the second switch (10) being turned on
and off while the operating member (7) moves back
and forth in the extra stroke (Y).

3. A switching device according to claim 1 or 2 wherein
the driving source 12 comprises a solenoid having
a movable core and the operating member is
switched from its locked state to its unlocked state
automatically by the driving source (12) operating
through the driving member (13) or forcibly by op-
erating the movable core by hand.

4. A switching device according to claim 1 or 2, where-
in the driving source (12), the operating member (7),
and the first and second switches (5, 10) are mount-
ed on a frame (1).

Patentansprüche

1. Schaltervorrichtung (S), aufweisend:

Ein Antriebselement (7) mit einer Steuerfläche
an seinem einen Endbereich;
eine Antriebsquelle (12) zum antriebsmäßigen
Bewegen des Antriebselements (13);
ein verschiebbares Betätigungselement (7);
einen ersten Schalter (5), der durch Umschal-
ten des Betätigungselements (7) zwischen sei-
nem verriegelten Zustand und seinem entrie-
gelten Zustand ein- und auszuschalten ist;
einen vertieften Steuerflächenbereich (7b), der

in einem Teil des Betätigungselements gebildet
ist;
eine Steuerflächen-Bodenfläche (7c), die am
Boden des vertieften Steuerflächenbereichs
(7) durch Kombination einer Mehrzahl von ebe-
nen Flächen unterschiedlicher Tiefe gebildet
ist;
eine Verriegelungswand (7d), die von der Steu-
erflächen-Bodenfläche (7c) vorstehend sowie
dieser benachbart ausgebildet ist; und
ein Verriegelungselement (8a), das durch Ver-
schieben des Betätigungselements (7) durch
die Steuerflächen-Bodenfläche (7c) des ver-
tieften Steuerflächenbereichs (7b) derart ge-
führt wird, dass es mit der Verriegelungswand
(7d) in Berührung kommt und das Betätigungs-
element (7) in dessen verriegeltem Zustand
festhält,
wobei das Betätigungselement (7) eine zusätz-
liche Hubbewegungsstrecke (Y) für eine Ver-
schiebebewegung von der Position des verrie-
gelten Zustands weiter in einer Richtung auf-
weist, wobei das Betätigungselement (7) in sei-
nem verriegelten Zustand festgehalten wird,
während es sich in der zusätzlichen Hubbewe-
gungsstrecke (Y) hin und her bewegt, und au-
tomatisch aus seinem verriegelten Zustand in
seinen entriegelten Zustand umgeschaltet
wird, indem die Antriebsquelle (12) durch das
Antriebselement (13) wirksam wird,

dadurch gekennzeichnet, dass eine erste ebene
Fläche (d) in der Steuerflächen-Bodenfläche (7c)
vorgesehen ist, auf der das Verriegelungselement
(8a) verbleibt, während sich das Betätigungsele-
ment (7) in der zusätzlichen Hubbewegungsstrecke
(Y) bewegt; und
dass ein Teil der den vertieften Steuerflächenbe-
reich (7b) definierenden Seitenwand um die erste
ebene Fläche (d) herum in Form einer Führungs-
wand (7h) ausgebildet ist, die das Verriegelungs-
element (8a) führt, um ein Entweichen desselben
auf eine zweite ebene Fläche (e) zu verhindern, die
der ersten ebenen Fläche (d) benachbart und nied-
riger als diese ist, während sich das Betätigungs-
element (7) in der zusätzlichen Hubbewegungs-
strecke (Y) hin und her bewegt.

2. Schaltervorrichtung nach Anspruch 1,
wobei ein zweiter Schalter (10) in einer Anordnung
neben dem ersten Schalter (5) vorgesehen ist, wo-
bei der erste Schalter (5) eingeschaltet bleibt, wäh-
rend sich das Betätigungselement (7) in seinem
verriegelten Zustand befindet, sowie ausgeschaltet
bleibt, während sich das Betätigungselement (7) in
seinem entriegelten Zustand befindet, und wobei
der zweite Schalter (10) eingeschaltet und ausge-
schaltet wird, während sich das Betätigungsele-
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ment (7) in der zusätzlichen Hubbewegungsstrecke
(Y) hin und her bewegt.

3. Schaltervorrichtung nach Anspruch 1 oder 2,
wobei die Antriebsquelle (12) einen Elektromagne-
ten umfasst, der einen beweglichen Kern aufweist,
und wobei das Betätigungselement von seinem ver-
riegelten Zustand in seinen entriegelten Zustand
umgeschaltet wird, und zwar automatisch, indem
die Antriebsquelle (12) durch das Antriebselement
(13) wirksam wird, oder unter Kraftausübung, in-
dem der bewegliche Kern von Hand betätigt wird.

4. Schaltervorrichtung nach Anspruch 1 oder 2,
wobei die Antriebsquelle (12), das Betätigungsele-
ment (7) sowie der erste und der zweite Schalter (5,
10) an einem Rahmen (1) angebracht sind.

Revendications

1. Dispositif de commutation (5) comprenant :

un élément d'entraînement (13) ayant une sur-
face de came sur sa partie d'extrémité ;
une source d'entraînement (12) pour entraîner
l'élément d'entraînement (13) ;
un élément d'actionnement coulissant (7) ;
un premier interrupteur (5) destiné à être mis
en position marche et arrêt en faisant commu-
ter l'élément d'actionnement (7) entre ses états
verrouillé et déverrouillé ;
une partie de came évidée (7b) formée en par-
tie de l'élément d'actionnement ;
une surface de fond de came (7c) formée au
fond de la partie de came évidée (7b) en com-
binant une pluralité de faces plates de différen-
tes profondeurs ;
une paroi de verrouillage (7d) formée de ma-
nière à faire saillie et adjacente à la surface de
fond de came (7c) ; et
un élément de verrouillage (8a) qui, en faisant
glisser l'élément d'actionnement (7), est guidé
par la surface de fond de came (7c) de la partie
de came évidée (7b) pour venir en contact avec
la paroi de verrouillage (7d) et retient l'élément
d'actionnement (7) dans son état verrouillé,
l'élément d'actionnement (7) ayant une course
supplémentaire (Y) pour glisser davantage de-
puis la position de l'état verrouillé dans une di-
rection et étant retenu dans son état verrouillé
tandis qu'il effectue un mouvement de va et
vient dans la course supplémentaire (Y) et
étant commuté automatiquement de son état
verrouillé à son état déverrouillé par la source
d'entraînement (12) agissant via l'élément
d'entraînement (13),

caractérisé en ce que
une première face plate (d) est prévue dans

la surface de fond de came (7c) sur laquelle repose
l'élément de verrouillage (8a) tandis que l'élément
d'actionnement (7) se déplace dans la course sup-
plémentaire (Y) ; et

une partie de la paroi latérale définissant la
partie de came évidée (7b) autour de la première
face plate (d) est mise sous la forme d'une paroi de
guidage (7h), qui guide l'élément de verrouillage
(8a) pour l'empêcher de s'échapper vers une
deuxième face plate (e) adjacente à la première fa-
ce plate (d) et inférieure à celle-ci tandis que l'élé-
ment d'actionnement (7) va et vient dans la course
supplémentaire (Y).

2. Dispositif de commutation selon la revendication 1,
dans lequel un deuxième interrupteur (10) est pré-
vu, juxtaposé au premier interrupteur (5), le premier
interrupteur (5) restant en position marche tant que
l'élément d'actionnement (7) est dans son état ver-
rouillé et en position arrêt tant que l'élément d'ac-
tionnement (7) est dans son état déverrouillé, et le
deuxième interrupteur (10) passant en position
marche et arrêt tant que l'élément d'actionnement
(7) va et vient dans la course supplémentaire (Y).

3. Dispositif de commutation selon la revendication 1
ou 2, dans lequel la source d'entraînement (12)
comprend un solénoïde ayant un coeur mobile et
l'élément d'actionnement est commuté automati-
quement de son état verrouillé à son état déver-
rouillé par la source d'entraînement (12) agissant
via l'élément d'entraînement (13), ou de force en ac-
tionnant le coeur mobile à la main.

4. Dispositif de commutation selon la revendication 1
ou 2, dans lequel la source d'entraînement (12),
l'élément d'actionnement (7) et les premier et
deuxième interrupteurs (5, 10) sont montés sur un
châssis (1).
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